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Abdullah::~~~;'.>'_. 
Chief Executive Officer 
Sapphire Hydro Limited 

Demand Drafts in the sum of Rs. 934,270/- (Rupees: Nine Hundred Thirty Four Thousand Two 
Hundred Seventy Only) and Rs. 450/- (Rupees: Four Hundred Fifty Only) are being the non 
refundable license application fee calculated in accordance with Schedule II to the National 
Electric Power Regulatory Authority Regulations. 

It is certified 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 
Regulations. 

As above, application for grant of Generation License to Sapphire Hydro Limited for its 152.12 
MW Gross (150.6 MW Net) Sharmai Hydropower Project is hereby submitted before NEPRA 
pursuant to the Regulation of Generation, Transmission and Distribution of Electric Power Act, 
1997. The application for grant of generation license has been prepared in accordance with 
Schedule-I of the Application and Modification Procedure Regulations, 1999. 

Pakhtunkhwa Energy Development Organization ("PEDO") issued the Letter of Intent vide letter 
No. 595-603/PEDO/DPP/SECL dated 20/03/2017, for 152.12 MW Sharmai Hydro Power Project 
(hereinafter referred to as the "Project") to the Consortium of Sapphire Electric Company 
Limited and Sino Hydro Corporation Limited (hereinafter referred to as the "Consortium"). As 
per clause I of the Letter of Intent, the Consortium has completed the feasibility study for the 
Project. PEDO's Panel of Experts approved the feasibility study for the project vide letter 162- 68/ 
PEDO/DRE/FS, dated 25th January 2019. Pursuant to the Issuance of LOI, Sapphire Hydro 
Limited was incorporated as a special purpose vehicle for the development of Sharmai Hydro 
Power Project. 

Application of Generation License for 152.12 MW Sharmai Hvdro 
Power Project Located at Panjkora River, Upper Dir KPK. 

Subject: 

Date: September 30, 2020 
Reference: SHL/NEPRA/PG&6 

The Registrar 
National Electric Power Regulatory Authority (NEPRA), 
NEPRA Tower AttaturkAvenue (East), 
Sector G-5/1, Islamabad. 

Sapphire Hydro Limited 
7-NK, Main Boulevard, Gulberg-11, 

Lahore (Pakistan). 
UAN: +92 42 111-000-100 Fax: +92 42 35758783, 35713753 



'1 The liability of the members is limited. 

S The authorized share capital of the company is Rs. 500,000,000/ - (Rupees Five Hundred Million) divided into 
50,000,000 ordinary shares of Rs. 10/ - each with powers to the company from time tu time: 10 increase and 
reduce its capital subject to any permission required under the law. 

(iii) Notwithstanding anything contained in the foregoing sub-clauses of this clause nothing contained herein shall 
be construed as empowering ihe Company to undertake or indulge, directly or indirectly in the business uf a 
Banking Company, Non-banking finance Company (Mui mil fund, Leasing, lnvesunent Company, l11ves1111e11t 
Advisor, Real Estate Investment Trust management company, Housing Finance Company. Venture Capita I 
Company, Discounting Services, Microrinance or Microcredit business), Insurance Business, Modurabu 
management company, Stock Brokerage business, forex, 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. 

( ii) Except for the businesses mentioned in sub-clause (iii) hereunder, the company may engage in all the lawfu I 
businesses and shall be authorized to take all necessary steps and actions in connection therewith and ancillary 
thereto. 

(i) The principal business of the company shall be to construct, establish and setup Hydro Electric power generation 
project or projects and to enter into lease agreements with any party including public St'CIOr organizations and 
government departments and lo sell and distribute the electricitv so produced in accordance with prevalent 
rules and policies and to perform all other acts which art necessary or incidental 10 the busincs-; or electricity 
generation, transmission, distribution and supply, including in the term electricity ull power that may be directly 
or indirectly derived therefrom or may be incidentally hereafter discovered in dealing with electricity subject 
to permission required from NEPRA!othc:r relevant authorities. 
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l. The name of the Company is SAPPHIRE HYDRO LIMITED. 

') The registered office or the Com puny will be situated in Province of Punjab. 

3. The objects for which the Company is established are the following. 

TIIE COMPANIES ACT, 2017 (XIX of2017) 

{COMPANY LIMITED BY SHARES) 

MEMORANDUM OF ASSOCIATION 

OF 

SAPPHIRE HYDRO LIMITED 



2,000,000 
(Two Million 

Onl 

10 

10 

10 

1,')99,970 

-------------·······-· 

Dated this 1au, Day of August, 2017 

4 Mr. Yousuf Abdullah 

( 42201 5234263-1) 

3 Mr. Amer Abdullah 

(42201-2089751-3) 

Mr. Pakistani Business 8- 31, KDA Scheme 
Muhammad No. 1, Karachi 

Abdullah 

Mr. Pakistani Business 8- 31. KDA Scheme 
Muhammad No. 1, Karachi 

Abdullah 

Mr. Pakistani Business B- 31, KDA Scheme 
Muhammad No. 1, Karachi 

Abdullah 

Total Number of 
shares taken 

2 Mr. Shahid Abdullah 

(42201-5225618-1) 

Nominees of Sapphire Ek.-tric 
Company 1.imi&ed 

Pakistani Mr. 
Muhammad 

Abdullah 

Mr. Shahid Abdullah 

(42201-5225618-1} 

Authorized Sign11tory on 
behalf of Subscriber Company 

Pakistuni 316 · Cotton Exchange 
Building, I.I Chundrigar 

Road, Karachi. 

Company Sapphire Electric Company 
Limited. 

·---------------- 

B-31, KDA Scheme 
No. 1, Karachi 

Name anc surname (Present & Father's/ Nationality 
former) in full Husband's with any 

. former 
( in block letters) and CNIC # name (m full) Nationalit 

--+--·--·--·· --~ 

Number of -r::-·-- 
shares taken by Signatures 
each subscriber 

I •-·---- ----------·-----·- ••••,w·-··---·-- t-- --- 

Business 

0 
·-r-:1. Residential address 

ccupalion I '''" (in full) 

We. the several persons whose names and addresses are subscribed below are desirous of being formed into a Company in 
pursuance of the 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: 

_ ... 



4. In case of shares in the physical form, every person whose name is entered as a member in 
the member shall, without payment, be entitled to receive, within thirty days after 

SHARES 

3. The directors shall have regard to the restrictions on the commencement of business 
imposed by section 19 if, and so far as, those restrictions are binding upon the company. The 
minimum subscription upon which the Directors may proceed to make the first allotment has 
been fixed as Rs. 5,000,000/- (Rupees Five Million only). 

BUSINESS 

2. The Company is a Public Company within the meaning of Clause (52) of Section 2(1) of the 
Companies Act, 2017. 

PUBLIC LIMITED COMPANY 

(2) Unless the context otherwise requires, words or expressions contained in these 
regulations shall have the same meaning as in the Act; and words importing the singular shall 
include the plural, and vice versa, and words importing the masculine gender shall include 
feminine, and words importing persons shall include bodies corporate. 

(c) "the seal" means the common seal or official seal of the company as the case may be. 

(b) "the Act" means the Companies Act, 2017; and 

(a) "section" means section of the Act; 

1. (1) In these regulations- 

PRELIMINARY 

SAPPHIRE HYDRO LIMITED 

of 

Articles of Association 

(PUBLIC COMPANY LIMITED BY SHARES) 

THE COMPANIES ACT, 2017 

'V -- 

•' 

f . 
... 



1.................. s/o r/0...................... (hereinafter called "the transferor") in 
consideration of the sum of rupees paid to me by............................. s/o 
........................ r/0...................... (hereinafter called "the transferee"), do hereby transfer to 
the said transferee the share (or shares) with distinctive numbers from 
................. to inclusive. in the Limited, to hold unto the said 
transferee, his executors, administrators and assigns, subject to the several conditions on 
which I held the same at the time of the execution hereof, and I, the said transferee, do 
hereby agree to take the said share (or shares) subject to the conditions aforesaid. 

(1st Schedule to the Companies Act, 2017) 

Form for Transfer of Shares 

9. Shares in physical form in the company shall be transferred in the following form, or in any 
usual or common form which the directors shall approve: - 

8. The instrument of transfer of any share in physical form in the company shall be executed 
both by the transferor and transferee, and the transferor shall be deemed to remain holder of 
the share until the name of the transferee is entered in the register of members in respect 
thereof. 

TRANSFER AND TRANSMISSION OF SHARES 

7. Except to the extent and in the manner allowed by section 86, no part of the funds of the 
company shall be employed in the purchase of, or in loans upon the security of, the 
company's shares. 

6. If a share certificate in physical form is defaced, lost or destroyed, it n:iay be renewed 'on 
payment of such fee, if any, not exceeding one hundred rupees, and on such terms, if any, as 
to evidence and indemnity and payment of expenses incurred by the company in investigating 
title as the directors think fit. 

s. The company shall not be bound to issue more than one certificate in respect of a share or 
shares in the physical form, held jointly by several persons and delivery of a certificate for a 
share to one of several joint holders shall be sufficient delivery to all. 

Provided that if the shares are in book entry form or in case of conversion of physical shares 

and other transferable securities into book-entry form, the company shall, within ten days 

after an application is made for the registration of the transfer of any shares or other 

securities to a central depository, register such transfer in the name of the central depository. 

allotment or within fifteen days of the application for registration of transfer, a certificate 

under the seal specifying the share or shares held by him and the amount paid up 

thereon: 



10. (1) Subject to the restrictions contained in regulation 10 and 11, the directors shall not 
refuse to transfer any share unless the transfer deed is defective or invalid. The directors may 
also suspend the registration of transfers during the ten days immediately preceding a 
general meeting or prior to the determination of entitlement or rights of the shareholders by 
giving seven days' previous notice in the manner provided in the Act. The directors may, in 
case of shares in physical form, decline to recognise any instrument of transfer unless- 

a) a fee not exceeding fifty rupees as may be determined by the directors is paid to the 
company in respect thereof; and 

Signature of the Transferee(s) 

It is stated that the above mentioned information is correct and that I will intimate the 
changes in the above-mentioned information to the company and the concerned Share 
Registrar as soon as these occur. 

-- 

l Title of Bank Account -·--·· .. ,__ 
Bank Account# 
Bank's Name -·-- 
Branch Name And Address 

It is requested that all my cash dividend amounts declared by the company, may be credited 
into the following bank account: 

Bank Account Details of Transferee for Payment of Cash Dividend 

Signature 
Date 
Name, CNIC and f:u»Address 

Signature 
Date 
Name, CNIC and Full Address 

Witness 1: 

Full Name, 
Father's I Husband's Name 
CNIC Number (in case of foreigner, 
Passport Number) 
Nationality 
Occupation and usual Residential Address 
Cell Number 
Land line Number, if any 
Email Address 
Witness 2: 

Full Name, 
Father's I Husband's Name, 
CNIC Number (in case of foreigner. 
Passport Number) 
Nationality 
Occupation and usual Residential Address 

Transferee Transferor 

Signature . Signature . 

As witness our hands this day of :·········· , 20 . 



14. The person nominated under regulation 12 shall, aher the death of the member, be 
deemed as a ~ of company till the shares are transferred to the legal heirs and if the 
deceas~d -~f'9 ,d2~ector-~! the company, not being a listed company, the nominee shall also 
act as d1r.e,Rtb'r of mec-o,pp<VJy)o protect the interest of the legal heirs . 

... /v~ _ ... ;4~~:-,._. , ~ \ 
15. A {~rsolf . . . ~,. ed{a~ a member under regulation 11, 12 and 13 to a share by reason 
of th(f.~e . cy ,.of the holder shall be entitled to the same dividends and other 

,l -·· . ~ ., #- • l 

advant~~s \~-· ii , ,. -~ w~.)d be ent tied if he were the registered holder of the share and 
exercise:.(~ n ~1etre~try'membersh 1 in relation to meetings of the company. 

'~i:,; ~} •,\'1.-:~y· 
'"-<!"iJ,1'· ,....· . .:::s'\:..,.......,, 

~..::.:';:;~· ALTERATION OF CAPITAL 

13. A person may on acqumng intere t in a company as member, represented by shares, at 
any time after acquisition of such interest deposit with the company a nomination conferring 
on a person, being the relatives of the member, namely, a spouse, father, mother, brother, 
sister and son or daughter, the right to protect the interest of the legal heirs in the shares of 
the deceased in the event of his death, as a trustee and to facilitate the transfer of shares to 
the legal heirs of the deceased subject to succession to be determined under the Islamic law 
of inheritance and in case of non-Muslim members. as per their respective law. 

12. The shares or other securities of a deceased member shall be transferred on application 
duly supported by succession certificate or by lawful award, as the case may be, in favour of 
the successors to the extent of their interests and their names shall be entered to the register 
of members. 

11. The executors, administrators, heirs, or nominees, as the case may be, of a deceased sole 
holder of a share shall be the only persons recognised by the company to deal with the share 
in accordance with the law. In the case of a share registered in the names of two or more 
holders, the survivors or survivor, or the executors or administrators of the deceased survivor, 
shall be the only persons recognised by the company to deal with the share in accordance 
with the law. 

TRANSMISSION OF SHARES 

(2) If the directors refuse to register a transfer of shares, they shall within fifteen days after 
the date on which the transfer deed w.-,s lodged with the company send to the transferee and 
the transferor notice of the refusal indicating the defect or invalidity to the transferee, who 
shall, after removal of such defect or invalidity be entitled to re-lodge the transfer deed with 
the company. 
Provided that the company shall, where the transferee is a central depository the refusal shall 
be conveyed within five days from the date on which the instrument of transfer was lodged 
with it notify the defect or invalidity to the transferee who shall, after the removal of such 
defect or invalidity, be entitled to re-lodge the transfer deed with the company. 

b) the duly stamped instrume,. of transfer is accompanied by the certificate of the 
shares to which it relates, and such other evidence as the directors may reasonably 
require to show the right of the transferor to make the transfer. 



ALTERATION OF CAPITAL 

15. A person to be deemed as a member under regulation 11, 12 and 13 to a share by reason 
of the death or insolvency of the holder shall be entitled to the same dividends and other 
advantages to which he would be entitled if he were the registered holder of the share and 
exercise any right conferred by membership in relation to meetings of the company. 

14. The person nominated under regulation 12 shall, after the death of the member, be 
deemed as a member of company till the shares are transferred to the legal heirs and if the 
deceased was a director of the company, not being a listed company, the nominee shall also 
act as director of the company to protect the interest of the legal heirs. 

13. A person may on acquiring interest in a company as member, represented by shares, at 
any time after acquisition of such interest deposit with the company a nomination conferring 
on a person, being the relatives of the member, namely, a spouse, father, mother, brother, 
sister and son or daughter, the right to protect the interest of the legal heirs in the shares of 
the deceased In the event of his death, as a trustee and to facilitate the transfer of shares to 
the legal heirs of the deceased subject to succession to be determined under the Islamic law 
of inheritance and in case of non-Muslim members, as per their respective law. 

12. The shares or other securities of a deceased member shall be transferred on application 
duly supported by succession certificate or by lawful award, as the case may be, in favour of 
the successors to the extent of their interests and their names shall be entered to the register 
of members. 

11. The executors, administrators, heirs. or nominees, as the case may be. of a deceased sole 
holder of a share shall be the only persons recognised by the company to deal with the share 
in accordance with the law. In the case of a share registered in the names of two or more 
holders, the survivors or survivor, or the executors or administrators of the deceased survivor, 
shall be the only persons recognised by the company to deal with the share in accordance 
with the law. 

TRANSMISSION OF SHARES 

(2) If the directors refuse to register a transfer of shares. they shall within fifteen days after 
the date on which the transfer deed was lodged with the company send to the transferee and 
the transferor notice of the refusal indicating the defect or invalidity to the transferee, who 
shall, after removal of such defect or invalidity be entitled to re-lodge the transfer deed with 
the company. 
Provided that the company shall, where the transferee is a central depository the refusal shall 
be conveyed within five days from the date on which the instrument of transfer was lodged 
with It notify the defect or invalidity to the transferee who shall, after the removal of such 
defect or invalidity, be entitled to re-lodge the transfer deed with the company. 

b} the duly stamped Instrument of transfer is accompanied by the certificate of the 
shares to which it relates, and such other evidence as the directors may reasonably 
require to show the right of the transferor to make the transfer. 
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----------------- 

22. A general meeting, to be called annual general meeting, shall be held, in accordance with 
the provisions of section 132, within sixteen months from the date of incorporation of the 
company and thereafter once at least in every year within a period of one hundred and 
twenty days following the close of its financial year. 

2 L The statutory general meeting of the company shall be held within the period required by 
section 131. 

GENERAL MEETINGS 

20. The company may, by special resolution, reduce its share capital in any manner and with, 
and subject to confirmation by the Court and any incident authorised and consent required, 
by law. 

19. The company may, by special resolution- 
(a) consolidate and divide its share capital into shares of larger amount than its 
existing shares; 
(b) sub-divide its existing shares or any of them into shares of smaller amount than is 
fixed by the memorandum of association, subject, nevertheless, to the provisions of 
section 85; 
(c) cancel any shares which, at the date of the passing of the resolution, have not been 
taken or agreed to be taken by any person. 

18. The new shares shall be subject to the same provisions with reference to transfer, transmission and 
otherwise as the shares in the original share capital. 

17. Subject to the provisions of the Act, all new shares shall at the first instance be offered to 
such persons as at the date of the offer are entitled to such issue in proportion, as nearly as 
the circumstances admit, to the amount of the existing shares to which .tt1ey are- entitled. The 
offer shall be made by letter of offer specifying the number of shares offered, and· limiting a 
time within which the offer, if not accepted, will deem to be declined, and .after the expiration 
of that time, or on the receipt of an intimation from the person to whom the offer is made 
that he declines to accept the shares offered, the directors may dispose of the same in such 
manner as they think most beneficial to the company. The directors may likewise so dispose 
of any new shares which (by reason of the ratio which the new shares bear to shares held by 
persons entitled to an offer of new shares) cannot, in the opinion of the directors, be 
conveniently offered under this regulation. 

16. The company may, by special resolution- 
(e) increase its authorised capital by such amount as it thinks expedient; 
(f) consolidate and divide the whole or any part of its share capital into shares of larger 
amount than its existing shares; 
(g) sub-divide its shares, or any of them, into shares of smaller amount than is fixed by 
the memorandum; 
(h) cancel shares which, at the date of the passing of the resolution in that behalf, 
have not been taken or agreed to be taken by any person, and diminish the amount of 
its share capital by the amount of the share so cancelled. 



29. If within half an hour from the time appointed for the meeting a quorum is not present 
the meeting, if called upon the requisition of members, shall be dissolved; in any other cflse, it 

28. No business shall be transacted at any general meeting unless a quorum of members is 
present at that time when the meeting proceeds to business. The quorum of the general 
meeting shall be- 

(a) in the case of a public listed company, not less than ten members present 
personally, or through video-link who represent not less than twenty-five percent of 
the total voting power, either of their own account or as proxies; 
(b) in the case of any other company having share capital, two members present 
personally, or through video-link who represent not less than twenty-five percent of 
the total voting power, either of their own account or as proxies. 

27. All the business transacted at a general meeting shall be deemed special other than the 
business stated in sub-section (2) of section 134 namely; the consideration of financial 
statements and the reports of the board and auditors, the declaration of any dividend, the 
election and appointment of directors in place of those retiring, and the appointment of the 
auditors and fixing of their remuneration. 

26. Twenty-one 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 notice is given) specifying the place, 
the day and the hour of meeting and, in case of special business, the general nature of that 
business, shall be given in manner provided by the Act for the general meeting, to such 
persons as are, under the Act or the regulations of the company, entitled to receive such 
notice from the company; but the accidental omission to give notice to, or the non-receipt of 
notice by, any member shall not invalidate the proceedings at any general meeting. 

NOTICE AND PROCEEDINGS OF GENERAL MEETINGS 

25. The company may provide video-link facility to its members for attending general meeting 
at places other than the town in which general meeting is taking place after considering the 
geographical dispersal of its members: 

Provided that in case of listed companies if the members holding ten percent of the 
total paid up capital or such other percentage of the paid up capital as may be specified, are 
resident in any other city, the company shall provide the facility of vitfiio::R.fli<, to such 
members for attending annual general meeting of the company, if so : required by. such 
members in writing to the company at least seven days before the date of the meeting." 

24. The directors may, whenever they think fit, call an extraordinary general meeting, and 
extraordinary general meetings shall also be called on such requisition, or in default, may be 
called by such requisitionists, as provided by section 133. If at any time there are not within 
Pakistan sufficient directors capable of acting to form a quorum, any director of the company 
may call an extraordinary general meeting in the same manner as nearly as possible as that in 
which meetings may be called by the directors. 

23. All general meetings of a company other than the statutory meeting or an annual general 
meeting mentioned in sections 131 and 132 respectively shall be called extraordinary general 

meetings. 



3 7. Except for the businesses specified under sub-section (2) of section 134 to be conducted 
in the annual general meeting, the members of a private company or a public unlisted 
company (having not more than fifty members), may pass a resolution (ordinary or special) by 
circulation signed by alt the members for the time being entitled to receive notice of a 
meeting. The resolution by circulation shall be deemed to be passed on the· date of signing by 
the last of the signatory member to such resolution. 

36. In the case of an equality of votes, whether on a show of hands or on a poll, the chairman 
of the meeting at which the show of hands takes place, or at which the poll is demanded, shall 
have and exercise a second or casting vote. 

35. A poll demanded on the election of chairman or on a question of adjournment shall be 
taken at once. 

34. If a poll is duly demanded, it shall be taken in accordance with the manner laid down in 
sections 144 and 145 and the result of the poll shall be deemed to be the resolution of the 
meeting at which the poll was demanded. 

33. A poll may be demanded only in accordance with the provisions of section 143. 

32. (1) At any general meeting a resolution put to the vote of the meeting shall be 
decided on a show of hands unless a poll is (before or on the declaration of the result of the 
show of hands) demanded. Unless a poll is so demanded, a declaration by the chairman that a 
resolution has, on a show of hands, been carried, or carried unanimously, or by a particular 
majority, or lost, and an entry to that effect in the book of the proceedings of the company 
shall be conclusive evidence of the fact, without proof of the number or 'proportion of the 
votes recorded in favour of, or against, that resolution. 

(2) At any general meeting, the company shall transact such businesses as may be 
notified by the Commission, only through postal ballot. 

31. The chairman may, with the consent of any meeting at which a quorum is present (and 
shall if so directed by the meeting), adjourn the meeting from time to time but no business 
shall be transacted at any adjourned meeting other than the business left unfinished at the 
meeting from which the adjournment took place. When a meeting is adjourned for fifteen 
days or more, notice of the adjourned meeting shall be given as in the case ·at an original 
meeting. Save as aforesaid, it shall not be necessary to give any notice of an adjournment or 
of the business to be transacted at an adjourned meeting. 

30. The chairman of the board of directors, if any, shall preside as chairman at every general 
meeting of the company, but if there is no such chairman, or if at any meeting he is not 
present within fifteen minutes after the time appointed for the meeting, or is unwilling to act 
as chairman, any one of the directors present may be elected to be chairman, and if none of 
the directors is present, or willing to act as chairman, the members present shall choose one 
of their number to be chairman. 

shall stand adjourned to the same day in the next week at the same time and place, and, if at 
the adjourned meeting a quorum is not present within half an hour from the time appointed 
for the meeting, the members present, being not less than two, shall be a quorum. 



"I s/o r/o . being a member 
of the Limited, hereby appoint s/o 
................................. r/o as my proxy to attend and vote on my 
behalf at the (statutory, annual, extraordinary, as the case may be} general meeting of the 
company to be held on the day of , 20...... and at any adjournment 
thereof." 

................................................ Limited 

INSTRUMENT OF PROXY 

43. An instrument appointing a proxy may be in the following form, or a form as near thereto 
as may be: 

(2) The instrument appointing a proxy and the power-of-attorney or other authority (if any) 
under which it is signed, or a notarially certified copy of that power or authority, shall be 
deposited at the registered office of the company not less than forty-eight hours before the 
time for holding the meeting at which the person named in the instrument proposes to vote 
and in default the instrument of proxy shall not be treated as valid. 

42. (1) The instrument appointing a proxy shall be in writing under the hand of the appointer 
or of his attorney duly authorised in writing. 

Provided that no body corporate shall vote by proxy as long as a resolution of its directors in 
accordance with the provisions of section 138 is in force. 

41. On a poll votes may be given either personally or through video-link, by proxy or through 
postal ballot: 

40. A member of unsound mind, or in respect of whom an order has been made by any court 
having jurisdiction in lunacy, may vote, whether on show of hands or on a poll "or through 
video link, by his committee or other legal guardian, and any such committee or guardian 
may, on a poll, vote by proxy. 

39. In case of joint-holders, the vote of the senior who tenders a vote, whether in person or 
by proxy or through video-link shall be accepted to the exclusion of the votes of the other 
Joint-holders; and for this purpose seniority shall be determined by the order in which the 
names stand in the register of members. 

38. Subject to any rights or restrictions for the time being attached to any class or classes of 
shares, on a show of hands every member present in person shall have one vote except for 
election of directors in which case the provisions of section 159 shall apply. On a poll every 
member shall have voting rights as laid down in section 134. 

0 

VOTES OF MEMBERS 



50. The amount for the time being remaining undischarged of moneys borrowed or raised by 
the directors for the purposes of the company (otherwise than by the issue of share capital) 
shall not at any time, without the sanction of the company in general meeting, exceed the 
issued share capital of the company. 

49. The directors shall appoint a chief executive in accordance with the provisions of sections 
186 and 187. 

48. The business of the company shall be managed by the directors, who 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 Act or any statutory modification thereof for the 
time being in force, or by these regulations, required to be exercised by the company in 
general meeting, subject nevertheless to the provisions of the Act or to any of these 
regulations, and such regulations being not inconsistent with the aforesaid provisions. as may 
be prescribed by the company in general meeting but no regulation made by the company in 
general meeting shall invalidate any prior act of the directors which would have been valid if 
that regulation had not been made. 

POWERS AND DUTIES OF DIRECTORS 

47. Save as provided in section 153, no person shall be appointed as a director unless he is a 
member of the company. 

46. The remuneration of the directors shall from time to time be determined by the company 
in general meeting subject to the provisions of the Act. 

1. Mr. Shahid Abdullah 
2. Mr. Amer Abdullah 
3. Mr. Yousuf Abdullah 

45. The following subscribers of the memorandum of association shall be the first directors of 
the company, so, however, that the number of directors shall not in any case be less than that 
specified in section 154 and they shall hold office until the election of directors in the first 
annual general meeting. Following shall be the first directors of the company: "'.'~:; · 

DIRECTORS 

44. A vote given in accordance with the terms of an instrument of proxy shall be valid 
notwithstanding the previous death or insanity of the principal or revocation of the proxy or 
of the authority under which the proxy was executed, or the transfer of the share in respect 
of which the proxy is given, provided that no intimation in writing of such death, insanity, 
revocation or transfer as aforesaid shall have been received by the company at the office 
before the commencement of the meeting or adjourned meeting at which the proxy is used. 



54. No person shall become the director of a company if he suffers from any of the disabilities 
or disqualifications mentioned in section 153 or disqualified or debarred from holding such 
office under any of the provisions of the Act as the case may be and, if already a director, shall 
cease to hold such office from the date he so becomes disqualified or disabled: 

DISQUALIFICATION OF DIRECTORS 

53. The directors shall provide for the safe custody of the seal and the seal shall not be affixed 
to any instrument except by the authority of a resolution of the board of directors or by a 
committee of directors authorized in that behalf by the directors and in the presence of at 
least two directors and of the secretary or such other person as the directors may appoint for 
the purpose; and those two directors and secretary or other person as aforesaid shall sign 
every instrument to which the seal of the company is so affixed in their presence. 

-0 w 

THE SEAL 

Provided that all records related to proceedings through video-link shall be maintained in 
accordance with the relevant regulations specified by the Commission which shall be 
appropriately rendered into writing as part of the minute books according to the said 
regulations. 

(c) all orders made by the directors and Comrnittee(s) of directors: 

(bl recording the names of the persons present at each meeting of the directors and of 
any committee of the directors, and the general meeting; and 

(a) all resolutions and proceedings of general meeting(s} and the meeting(s) of 
directors and Committee(s) of directors, and every member present at any general 
meeting and every director present at any meeting of directors or Committee of 
directors shall put his signature in a book to be kept for that purpose; 

52. The directors shall cause records to be kept and minutes to be made in book or books 
with regard to- 

"'6 ... ~- 
MINUTE BOOKS 

51. The directors shall duly comply with the provisrons of the Act, or any statutory 

modification thereof for the time being in force, and in particular with the provisions in regard 

to the registration of the particulars of mortgages, charges and pledge affecting the property 

of the company or created by it, to the keeping of a register of the directors, and to the 

sending to the registrar of an annual list of members, and a summary of particulars relating 

thereto and notice of any consolidation or increase of share capital, or sub-division of shares, 

and copies of special resolutions and a copy of the register of directors and notifications of 

any changes therein. 



61. All acts done by any meeting of the directors or of a committee of directors, or by any 
person acting as a 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 

(2) A committee may meet and adjourn as it thinks proper. Questions arising at any 
meeting shall. be determined by a majority of votes of the members present. In case of an 
equality of votes, the chairman shall have and exercise a second or casting vote. 

60. (1) A committee may elect a chairman of its meetings; but, if no such chairman is 
elected, or if at any meeting the chairman is not present within ten minutes after the time 
appointed for holding the same or is unwilling to act as chairman, the members present may 
choose one of their number to be chairman of the meeting. 

59. The directors may delegate any of their powers not required to be . exercised in their 
meeting to committees consisting of such member or members of their body as they think fit; 
any committee so formed shall, in the exercise of the powers so delegated, conform to any 
restrictions that may be imposed on them by the directors. 

58. Save as otherwise expressly provided in the Act, every question at meetings of the board 
shall be determined by a majority of votes of the directors present in person or through 
video-link, each director having one vote. In case of an equality of votes or tie, the chairman 
shall have a casting vote in addition to his original vote as a director. 

57. At least one-third (1/3rd) of the total number of directors or two (2) directors whichever is 
higher, for the time being of the company, present personally or through video-link, shall 
constitute a quorum. 

56. The directors may elect a chairman of their meetings and determtne- the period for which 
he is to hold office; but, if no such chairman is elected, or if at anx meeting the, chairman is 
not present within ten minutes after the time appointed for holding 'the .sarne or is unwilling 
to act as chairman, the directors present may choose one of their number to be chairman of 
the meeting. 

55. The directors may meet together for the dispatch of business, adjourn and otherwise 
regulate their meetings, as they think fit. A director may, and the secretary on the requisition 
of a director shall, at any time, summon a meeting of directors. Notice sent to a director 
through email whether such director is in Pakistan or outside Pakistan shall be a valid notice. 

PROCEEDINGS OF DIRECTORS 

Provided, however, that no director shall vacate his office by reason only of his being 

a member of any company w;, ch has entered into contracts with, or done any work for, the 

company of which he is director, but such director shall not vote in respect of any such 

contract or work, and if he does so vote, his vote shall not be counted, 



73. Subject to the rights of persons (if any) entitled to shares with special rights as to 
dividends, all dividends shall be declared and paid according . to the amounts paid on the 
shares. 

72. Dividend shall not be paid out of unrealized gain on investment property credited to profit 
and loss account. 

71. Any dividend may be paid by a company either in cash or in kind only out of its profits. The 
payment of dividend in kind shall only be in the shape of shares of listed company held by the 
distributing company. 

70. The directors may from time to time pay to the members such interim dividends as 
appear to the directors to be justified by the profits of the company. 

69. The company in general meeting may declare dividends but no dividend shall exceed the 
amount recommended by the directors. 

DIVIDENDS AND RESERVE 

68. The company may remove a director but only in accordance with the provisions of the 
Act. 

6 7. Any casual vacancy occurring on the board of directors may be filled up by the directors, 
but the person so chosen shall be subject to retirement at the same time as if he had become 
a director on the day on which the director in whose place he is chosen was last elected as 
director. 

66. The directors shall comply with the provisions of sections 154 to 159 and sections 161, 
162 and 167 relating to the election of directors and matters ancillary thereto. 

65. A retiring director shall be eligible for re-election. 

64. At the first annual general meeting of the company, all the directors shall stand retired 
from office, and directors shall be elected in their place in accordance with, section 159 for a 
term of three years. 

FILLING OF VACANCIES 

63. A resolution in writing signed by all the directors for the time being entitled to receive 
notice of a meeting of the directors shall be as valid and effectual as if it had been passed at a 
meeting of the directors duly convened and held. 

62. A copy of the draft minutes of meeting of the board of directors shall be furnished to 
every director within seven working days of the date of meeting. 

that they or any of them were disqualified, be as valid as if every such person had been duly 

appointed and was qualified to be a director. 



80. The directors shall from time to time determine whether and to what extent and at what 
time and places and under what conditions or regulations the accounts and books or papers 
of the company or any of them shall be open to the inspection of members not being 
directors, and no member (not being a director) shall have any right of inspecting any account 
and book or papers of the company except as conferred by law or authorised by the directors 
or by the company in general meeting. 

79. The books of account shall be kept at the registered office of the company or at such 
other place as the directors shall think fit and shall be open to inspection by the directors 
during business hours. 

78. The directors shall cause to be kept proper books of account as required under section 
220. 

ACCOUNTS 

77. The dividend shall be paid within the period laid down under the Act. 

(3) In case of a listed company, any dividend payable in cash shall only be paid through 
electronic mode directly into the bank account designated by the entitled shareholders. 

(2) Any dividend declared by the company shall be paid to its registered-cshareholders or to 
their order. The dividend payable in cash may be paid by cheque or warrant or in any 
electronic mode to the shareholders entitled to the payment of the dividend, as per their 
direction. 

the Province in which the registered office of the company is situate. 

76. (1) Notice of any dividend that may have been declared shall· be- given -in manner 

hereinafter mentioned to the persons entitled to share therein but, i in the case of a public 
company, the company may give such notice by advertisement in a; newspaper circulating in 

. . 

75. If several persons are registered as joint-holders of any share, any one of them may give 

effectual receipt for any dividend payable on the share. 

(2) The directors may carry forward any profits which they may think prudent not to 

distribute, without setting them aside as a reserve. 

74. (1) The directors may, before recommending any dividend, set aside out of the profits 

of the company such sums as they think proper as a reserve or reserves which shall, at the 

discretion of the directors, be applicable for meeting contingencies, or for equalizing 

dividends, or for any other purpose to which the profits of the company may be properly 

applied, and pending such application may, at the like discretion, either be employed in the 

business of company or be invested in such investments (other than shares of the company) 

as the directors may, subject to the provisions of the Act, from time to time think fit. 



89. Notice of every general meeting shall be given in the manner hereinbefore authorised to 
(a) every member of the company and also to (b) every person entitled to a share in 
consequence of the death or insolvency of a member, who but for his death or insolvency 
would be entitled to receive notice of the meeting, and (c) to the auditors of the company for 
the time being and every person who is entitled to receive notice of general meetings. 

88. A notice may be given by the company to the person entitled to a share in consequence of 
the death or insolvency of a member in the manner provided under regulation 85 addressed 
to them by name, or by the title or representatives of the deceased, or assignees of the 
insolvent, or by any like description, at the address, supplied for the purpose by the person 
claiming to be so entitled. 

87. 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. 

(2) Where a notice is sent by post, service of the notice shall be deemed to be 
effected by properly addressing, prepaying and posting a letter containing the notice and, 
unless the contrary is proved, to have been effected at the time at which the letter will be 
delivered in the ordinary course of post. 

86. (1) A notice may be given by the company to any member to his registered address or 
if he has no registered address in Pakistan to the address, if any, supplied by him to the 
company for the giving of notices to him against an acknowledgement or by post or courier 
service or through electronic means or in any other manner as may be specified by the 
Commission. 

NOTICES 

85. Auditors shall be appointed and their duties regulated in accordance .with sections 246 to 

249. 

84. The directors shall in all respect comply with the provisions of sections 220 to 227. 

83. A copy of the financial statements and reports of directors and auditors shall, at least 

twenty-one days preceding the meeting, be sent to the persons entitled to receive notices of 

general meetings in the manner in which notices are to be given hereunder. 

82. The financial statements and other reports referred to in regulation 80 shall be made out 

in every year and laid before the company in the annual general meeting in accordance with 

sections 132 and 223. 

81. The directors shall as required by sections 223 and 226 cause to be prepared and to be 

laid before the company in general meeting the financial statements duly audited and reports 

as are referred to in those sections. 



91. Every officer or agent for the time being of the company may be indemnified out of the 
assets of the company against any liability incurred by him in defending any proceedings, 
whether civil or criminal, arising out of his dealings in relation to the affairs of the company, 
except those brought by the company against him, in which judgment is given in his favour or 
in which he is acquitted, or in connection with any application under section 492 in which 
relief is granted to him by the Court. 

INDEMNITY 

(3) The liquidator may, with the like sanction, vest the whole or .ariv part of such 
assets in trustees upon such trusts for the benefit of the contributories as the liquidator, with 
the like sanction, thinks fit, but so that no member shall be compelled to accept any shares or 
other securities whereon there is any liability. 

(2) For the purpose aforesaid, the liquidator may set such value as he deems fair upon 
any property to be divided as aforesaid and may determine how such division shall be carried 
out as between the members or different classes of members. 

90. (1) In the case of members' voluntary winding up, with the sanction of a special 
resolution of the company, and, in the case of creditors' voluntary winding up, of a meeting of 
the creditors, the liquidator shall exercise any of the powers given by sub-section (1) of 
section 337 of the Act to a liquidator in a winding up by the Court including inter-alia divide 
amongst the members, in specie or kind, the whole or any part of the assets of the company, 
whether they consist of property of the same kind or not. 

WINDING UP 



Number of shares 
taken 

2,000,000 
Two Million Onl 

10 Mr. Muhammad Pakistani Business B - 31. KDA Scheme 
Abdullah No. 1, Karachi 

Mr. Muhammad Pakistani Business B - 31, KDA Scheme 
Abdullah No. 1, Karachi 

8- 31, KDA Scheme 
No. 1, Karachi 

Business Pakistani Mr. Muhammad 
Abdullah 

\ . 

10 

B - 31, KDA Scherne 
No. 1, Karachi 

Business Pakistani Mr. Muhammad 
Abdullah 

Dated this 18th Day of August. 20 

(42201-5234263-1) w 
4 Mr. Yousuf Abdullah 

(42201-2089751-3) 

3 Mr. Arner Abdullah 

(42201 5225618-1) 

2 Mr. Shahid Abdullah 

Nominees of Sapphire Electric 
Company limited 

Authorized Signatory on behalf of 
Subscriber Company 

~- ~ Mr. Shahid Abdullah 

(42201-5225618-1) 

Sapphire Electric Company Limited. 

Nationality 
with any 
former 
Nationalit 

1,999,970 316 - Cotton Exchange 
Building, I.I. Chundrigar 

Road. Karachi. 

Pakistani Company 

Number of shates I 

taken by each J Signatures 
subscriber ' 

Residential address 
(in lull) 

10 

Occupation 
Name and surna~e (Present s ~er's,-. ---- 
former) in full I H~;band's 
( in block letters) and CNIC # name (in ful) 

We. the several persons whose names and addresses are subscribed below are desirous of being formed into a Company 
in pursuance of the Articles 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: 



The Total Cost of the Project is estimated at USD400.778 million at 2.635 million USD per MW 

Proposed Investment: 

National Electric Power Regulatory Authority • Tariff approved by: 

90 Cumecs 

52.29% 

4.5 years 

Build, Own, Operate and Transfer (BOOT) 

International DFl's Chinese CPEC Funding 
Consortium of Commercial Banks's 

Central Power Purchasing Authority " Power Purchaser: 

152.12 MW 
150.6 MW 

696.81 GWH 

6.97 GWH 

689.84 GWH 

Technical lnformation: 
• Gross Capacity 

• Net Capacity 

• Gross Annual Generation 

• Auxiliary Consumption 

,. Expected Annual Generation 

• Design Discharge 

• Plant Factor 

• Construction Period 

• Investment Model: 

• Funding Sources: 

152.12 MW Gross Installed Capacity (Net Capacity of 150.6 MW} Sapphire Hydro Power Limited is 
a milestone project for Sapphire Group located on the Panjkora River in Upper Dir Valley. The Project 
offers extensive positive externalities apart from reducing the Energy Demand Supply gap. The 
Salient ce2~ur1?.s of the Project are mentioned below: 

Salient Features of the Project 

Sapphire is one of the largest conglomerates in the country with investment in textile, dairy and the 
power 
sector. Sapphire Group started its first production facility in Pakistan in 1971 in Textile Spinning. In 
the 
coming decades it continued to broaden its expanse in the value chain. A decade later Sapphire further 
forayed into home Textiles Sewing units (2002), Finishing Plant (2003}, Knit Stitching (2004) and Work 

· Wear Apparel (2007}. In 2007, Sapphire Group took the initiative of diversifying into "foods". Its dairy 
farm 
was started in 2007. Sapphire plans to expand its production and eventually move into the value-added 
products as weil. Sapphire successfully erected 234MW combined-cyde power plant in 2010 which is now 
assisting WAPDA. Recently, Sapphire has added 150 MW to wind power generation in addition to 50 
MW 
wind power plant already operational in 2015. 

Profile of the Sponsor 

152.12 MW Sapphire Hydro Power Project Prospectus 



5) Tunnel if Proposed: 

Length and Diameter: The tunnel is 8.5 Km Long and has an internal dia of 6.75m. 

3 x Vertical Francis Turbines of 50.7 MW each.= 152.12 MW (Gross Installed Capacity) 

4) Technology: Francis Pelton, size and no of units 

The gross head at maximum Discharge level is 200.8 while the minimum gross head is 195.8 

3) Head: Minimum and Maximum 

Sharmai Hydro Power Project is a Run of the River Hydro Power Project. 

2) Plant Type (Run of River, Storage, Weir etc) 

2km 

Project Layout 
Option2 

~J l--l:1gi(_1r B.iill~ 

Legend 
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Tributafy 
Tunnel 
Highway 
Seated Road 
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N 

A 

11'18.30"N, 71 °57'45.1611E. 

SHARMA! Hydropower Project is located on the Panjkora River near Dir with location coordinates 35° 

1) Location 

Part B - Schedule 3A(C)l 



PESCO l\lDC 
EPA-KPA MOC ~}t;_,!a hr: provided Shortly 

8) Consents: {Attached as "Annexure 2" 

7) Resettlement Issues: Lands in Sharmai Hydropower Project area comprise low cultivated 

lands, and settlements and larger area is unoccupied. The project will consume 112 

hectares of land, of which only 6.2 hectares are under cultivation whilst the remaining land 

is barren or unoccupied. The Project will have an overall beneficial impact in the region 

and the construction of the project will lead to a boost in regional economic activity through 

creation of multiple direct/indirect opportunities. The resettlement is only 5 will lose 

residence. !\Jo mosques, graves and sties of archaeological and historical importance will 

be affectec due to implementation of proposed project. 

The study has been conducted in-line with the EPA - KPK IFC and ABD guidelines. 
The environment report has been submitted to EPA-KPK on January 18, 2019 ( Submitted 
Letter Annexed as "Annexure - I") 
The Public hearing has been conducted on September 04, 2019. 
The Non-technical summary along with the Executive summary of Environmental report 
is Annexed as "Annexure 4'' 
The report is at the final stages of approval with KP K-EP A. 

The Detailed environment and social impact assessment study has been conducted by a 
renowned company "Hagler Bailey, Pakistan". 

6) ESSA: 



Power tunnel shai' be 8.45 km Jong with 6.75 m inner diameter. It will be excavated by drill-and 
blast technique, from both sides. Possibly and subject to the contractor's work plan, an intermediate 
adit at the tunnel chainage 7.800 km may need to be considered 

Tunnel: 

Powerhouse cavern shall accommodate 3 Francis vertical units. Main cavern shall have the 
following dimensions: W x H x L = 20 x 30 x 60 m, all subject to possible small scale adjustments 
related to the final equipment size. The cavern will have the assembling bay and the control rooms. 
There win b: a separate cavern for transformers. The caverns will be accessible by an access tunnel 
from the main N-45 road. Besides access tunnel, there will be separate cable and aeration tunnels, 
connecting the powerhouse cavern to the switchyard. 

Power house; 

Dam would be a concrete dam with integrated gated spillway with height of 45 m. The dam shall have 
top width of 8m at the elevation 1265 mas! and a vertical upstream face. Dam shall be founded on 
sound rock. Dam width in the crest is about 150 m. 

Dam: 
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9) Infrastructure Development - SLD - Attached Below 



Attached es "Annexure 3 "of Draft GIS. 
PESCO consent is attached as Annexure. 

15} Slfstrxr ,L :'>:2s load flow, short circuit, stabliitv 

-- 
I Generation Voitc,gto: 
I 

220kv 
·- 

Power Facwr: 0.8 lagging 
--·-- 

Frequency: 50 hertz+ 3% 

Metering 5:v,;:t.,: :·i·,;;: 
I 

Us:ng fully static energy meters and energy recorders will be 

I 
orovided. For the metering and billing of each of the outgoing lin 

I one main and one back-up energy meter with minimum accurao 

i 0.5 will be foreseen. 

lnstrurnentaticn · i As per Feaslbil'tv Stud.y I 
I 
I 
I 

GIS Studv 

14} P!an-:: r::har;-,:1·pristics: generation voltage, power factor, frequency, automatic generation 

control, .~,-:-·,)ir-1r, rate .. control metering and instrumentation. The details is provided in Draft 

dunng iOW flow season. 

Run of river project. It will be a baseload operation during high flow season and can by a peaking 

attachment as pan: of the feasibility study. 

The project being developed as an IPP under KPK power Policy, 2016, Concession period is of 30 

Years and project expected life is more than 50 year. The project schedule is provided in 

12) Project Schsdule and Expected lifo 

arranged ti1rnugri multilateral lenders. 

The total cost of the project is 400.778 Million USD of which 80.156 Million USD (20%) will be 

equity arranged by the Sponsors, while the remaining 320.622 Million USD (80%) will be in Debt 

11) Project Cost Information regarding sources and amount of Debt and Equity 

As per the G!S attached as "Annexure 3". 

10) Interconnection with National grid - Length+ SLD 



16) Training and Development: 

The Training and development and will be provided to the employees, workers. Training has 

been made part of the environmental report. 
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• The dynamic stability analysis of'proposed schemes of interconnection has 'been carried 
out. The stability has been tested for the worst cases, i.e. three phase fault right on 

• The short circuit levels of the Sharmai HPP 132 kV are 6.92 kA and 2.61 kA for 3-phase 
and l-phase faults, respectively, in the year 2024-25. Similarly, the short circuit levels. 

of the Sharmai HPP 220 kV are 6.73 kA and 6.92 kA for 3-phase and I-phase faults; 
respectively, in the year 2024-25. Therefore, industry standard switchgear of a short 
circuit rating of 40 kA would be sufficient for installation at switchyard of Sharmai HPP, 
as the maximum short circuit levels for the year 2024,.25 were also found to be well 
within this range, taking care of any future generation additions and system 
reinforcements in its electrical vicinity and also fulfilling the NEPRA Grid Code 
requirements specified for 132 kV and 220 kV switchgears. There are no violations of 
the power rating of the equipment in the vicinity of Sharmai HPP in the event of fault 
conditions. 

• Steady state analysis by load flow reveals that the proposed scheme is adequate to 

evacuate the maximum power of 150 MW of the plant under normal conditions and no 

constraints are caused by the interconnection of Sharmai HPP in the 132 kV network of 

PESCO or 220 kV network ofNTDC in the load flow scenarios of summer 2025. 

• In view of planned COD ofSharmai HPP in 2025, the proposed interconnection schemes 
have been assessed for steady state conditions through detailed load flow studies for 
summer 2025. 

Two options were investigated for the interconnection of this project. One possible 

interconnection scheme is to connect the plant to 132 kV Chakdara-New Grid Station. 
Another possible point of interconnection is to connect the said plant to 220. kV 
Chakdara Grid Station. 

• The study objective, approach and methodology have been described and the plant's 
data received from the Client is validated. 

• The updated transmission plan and load forecast from PESCO has been used for the 
study, vide data permission letter no. CE {Dev) 5100-04 dated 20/07 /2020. 

• The Draft Report of 150 MW Sharmai Hydro Power Project by Sapphire Hydro Limited 
at District Dir. Khyber Pakhtunkhwa, referred to as Sharmai HPP in the remainder of 
the report, is submitted herewith. 

Executive Summary 

l. 
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• The proposed scheme of interconnection have been subjected to Load Flow, Short Circuit 
and Dynamic Stability Analysis and found to be feasible for interconnection of Sharmai 
HPP with the PESCO network. 

the bus bar of Sharmai HPP substation followed by trip of a single circuit from Sharmai 

HPP has been performed for fault clearing of 5 cycles ( I 00 ms), as understood to be 
the normal fault clearing time of protection system. Also the extreme worst case of stuck 
breaker (breaker fail me) has been studied where the fault clearing time ,is assumed 9 
cycles i.e. 180 ms for single phase fault. The stability of the system for far end faults of 
3-phase occurring at Sharmai bus bar has also been checked. The system is stable for all 
the tested fault conditions. 
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conditions of system, normal and N-1 contingency, through load-flow analysis. 
• To check if the contribution of fault current-from the plant unit increases the fault 

levels at the adjoining substations at 132 kV or 220 kV voltage levels to be within 
the rating of equipment of these substations, and also determine the short circuit 
ratings of the proposed equipment of the substation at Sharmai HPP. 

• To check if the interconnection withstands dynamic stability criteria of post fault 
recovery with good damping. 

• To develop scheme of interconnections at 132 kV or 220 kV for which right of 
way (ROW) and space at the terminal substations would be available. 

• To determine the performance of interconnection scheme during steady state 

1.2. Objectives 
The overall objective of the Study is to evolve an interconnection scheme between 

Sharmai HPP and PESCO network, for stable and reliable evacuation of 150 MW of 
electrical power generated from this plant, fulfilling the N-1 reliability criteria. The specific 
objectives of this report are: 

A number of hydropower projects are present in the vicinity of the project such as I 02 

MW Shigokas HPP, 63 MW Artistic-I HPP, 56 MW Artistic-II HPP, 81 MW Malakand HPP, 

69 MW Lavi HPP along with several small HPPs such as Dargai, Koto and Jabban hydropower 

projects. 

2025. The approximate location of Sharmai HPP can be seen in the map attached in Appendix 

- Band the neighboring network is evident from Sketch-2 attached in Appendix - B. 

1.1. Background 
Khyber Pakhtunkhwa has a rich potential of small and big hydropower projects in the province. 

A lot of private investors are coming in to tap this huge natural resource. Sapphire Hydro 

Limited is one such investor which plans to develop a 150 MW hydropower plant at Chakdara, 

Upper Dir. The project site is located about 95 km from Chakdara 220/132 kV G/S. The net 

output planned to be generated from the site is about 150 MW of electrical power. The 

electricity generated from this project would be supplied to the grid system ofNTDC through 

220/ 132 kV Chakdara Grid Station. Sharmai HPP is expected to start commercial operation by t. 

Llntroduction 
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b) Failure of a circuit breaker to clear a fault ("Stuck Breaker" condition) in 9 cycles after 
fault initiation. 

a) Permanent three-phase fault on any primary transmission element; including: 
transmission circuit, substation bus section, transformer or circuit breaker. It is assumed 
that such a fault shall be cleared by the associated circuit breakeraction in 5 cycles. 

Dynamicffransient: 

The system should revert to normal condition after transients die out with good damping, 
without losing synchronism. The system is tested under the following fault conditions: 

132 kV Substation Equipment Rating of 40 kA 

220 kV Substation Equipment Rating of 40 kA 

Short Circuit: 

0.80 Lagging;.0.9 Leading Power Factor 

49.4 - 50.5 Hz, Min/Max Contingency Freq. Band 

49.8 Hz to 50.2 Hz variation in steady state 

.50 Hz Nominal Frequency 

± IO %, Contingency Conditions· 

± 5 %, Normal Operating Condition 
Steady State: 
Voltage 

1.3. Planning Criteria 
The planning criteria required to be fulfilled by the proposed interconnection is as follows: 



I I I I I\ I I 

3 I P a g e ~ Power Planners International .. ,., 

The 132 kV network in the area near Sharmai HPP, is shown in Sketches in Appendix- 
B. The latest Generation Expansion Plan and Load Forecast of NTDC, as available, and 
latest network data and load forecast of PESCO, vide data permission letter no. CE (Dev) 
5100-04 dated. 20/07/2020 has been used as shown in Appendix-A. 

2.2. Network Data 

The detailed parameters, which have been used in this study, for all the machines are 
attached in Appendix- B. 

2.1. Sha rmai HPP Data 
No. of Units =3 

Gross Capacity of Power Project = 152.12 MW 

Auxiliary Load = 1% (1.52 MW) 

Net Capacity of the Power Project = 150 MW 

I Lump sum MVA capacity = 167°MVA 

Generating Voltage = 11 kV 

2.As~umptions of Data 
As per the data provided by the client following data has been modeled: · 
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Technical system studies have been conducted for peak load conditions, to confirm 
technical feasibility of the interconnection. The schemes will be subjected to 
standard analyses such as load flow, short circuit, and transient stability to gauge the 
strength of the machines and the proposed interconnection under disturbed 
conditions. 

An interconnection scheme without any physical constraints, such as right of way or 
availability of space in the terminal substations, have been identified. 

• 

3.2. Approach to the Problem 
The following approach has been applied to the problem: 

The scenario of summer 2025 has been selected for the study of Sharmai HPP. Thus, 
lines in the vicinity of this plant will be loaded to the maximum extent, allowing us 
to judge the complete impact of the plant on the transmission system in its vicinity. 

The scenario of summer 2025 has also· been completely analyzed for the system, 
considering maximum hydel dispatches and the maximum power demand in the 
system. 

The adequacy of power system network in and around the proposed site of Sharmai HPP 
has been investigated in this study for absorbing and transmitting this power ful tilling the 
re Iiabi I ity criteria. 

3. Study Approach and Methodology 
3.1. Understanding the Problem 

Sapphire Hydro Limited is developing a hydropower project in the Upper Dir on River 
Panjkora with the aim of exporting a maximum of 150 MW supply to the grid. The site of 
proposed project is located at a distance of about 95 km from the 220/132 kV Chakdara 
Grid Station. The proposed Sharmai Hydropower Project is going to be embedded in the 
transmission network of PESCO through the most feasible network. 
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Hence, this scheme of interconnection has been studied for load flow analysis in this report. 

Sharmai HPP can be connected to 220/132 kV with a 95 km double circuit. The conductor for 
the scheme is Rail, so that power can easily be evacuated even during N-1 contingency. I ') 

Two options were considered for interconnection of Sharmai HPP. First option is to connect 
the H PP to 132 kV grid station of Chakdara, The other option is to connect Sharmai H PP to 
220 kV Chakdara grid station. 

The existing 132 kV network available around the proposed location of Sharmai H PP is shown 
in Sketch-I in Appendix-B. 

4. Development of Interconnection Scheme 
4.1. The Existing Network and the Proposed Scheme of 

Interconnection 
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We find no capacity constraints on the 132 kV circuits under normal conditions i.e. without 
any outages of circuits as shown in Exhibit 1.0 in Appendix - C 

The results of load tlow for the base case with Sharmai HPP interconnected are shown in 
Exhibit 1.0 of Appendix-C. The power flows on the circuits under normal conditions are seen 
we! I within the rated capacities. Also, the voltages on the bus bars are within the permissible 
operating range of± 5 % off the nominal 

5.1.2. Peak Load Flow Case Summer 2025 - With Sharmai HPP 

Exhibit-0.8 Chakdara New 220/132 kV Single Transformer Out 

Exhibit-0.3 Kaba! to Chakdara New 132 kV Single Circuit Out 

Exhibit-0.4 Chakdara to Shergarh 132 kV Single Circuit Out 

Exhibit-0.5 Shergarh to Mardan-11 132 kV Single Circuit Out 

Exhibit-0.6 Chakdara toJabban PH 132 kV Single Circuit Out 

Exhibit-0.7 Jabban PH to Jalala 132 kV Single Circuit Out 

Exhibit-Ol Timergara to Chakdara New 132 kV Single Circuit Out 

Exhibit-0.2 Chakdara New to Chakdara 132 kV Single Circuit Out 

N-1 contingency analysis has been carried out and the plotted results are attached in Appendix 
- C as follows: 

The load tlow results show that the power flows on all circuits are within their specified normal 
current carrying rating. The voltages are also within the permissible limits. 

5.1.1. Peak Load Flow Case Summer 2025 - Without Sharmai HPP 
The results of load flow for this base case are plotted in Exhibit 0.0 of Appendix-C. The system 
plotted in this Exhibit shows 132 kV network in the vicinity of Sharmai HPP including the 132 
kV substations of Munda, Khar Bajawar, Chakdara, Timergara, etc. 

5.1. Peak Load Flow Case Summer 2025 (Option-I) . 

The base cases have been developed for the peak conditions of summer 2025 using the 
network data of NTDC available with PPI and the updated transmission plan and load 
forecast of PESCO. Detailed load flow studies have been carried out for summer 2025. The 
plant has been modelled in detail according to the client provided information mentioned in 
Chapter- 2 and attached in Appendix - B. Option- I is when Sharmai HPP is connected to 
Chakadara 132 kV. Option-2 has Sharmai HPP connected to Chakdara 220 kV. 

5. Detailed Load Flow Studies 
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Exhibit-2.3 Chakdara New to Chakdara 132 kV Single Circuit Out 

Exhibit-z.a Kabal to Chakdara New 132 kV Single Circuit Out 

Exhibit-2.5 Chakdara to Shergarh 132 kV Single Circuit Out 

Exhibit-2.2 Timergara to Chakdara New 132 kV Single Circuit Out 

Exhibit-2.1 Sharmai HPP to Chakdara New 132 kV Single Circuit Out 

N-1 contingency analysis has been carried out and the plotted results are attached in Appendix 
- C as follows: 

The power flows on the circuits are seen well within the rated capacities and the voltages on 
the bus bars are also within the permissible oper~til_1g range of± 5 % off the nominal. 

We find no capacity constraints on 132 kV circuits under normal conditions i.e. without any 
outages of circuits, as shown in Exhibit 2:0 in Appendix - C. 

An off-peak case has been developed from the peak 2025 case considering 80% loads and off 
peak hydel dispatches in the system. The normal case for this analysis is shown in Exhibit - 
2.0 in Appendix - C. 

5.2. Off- Peak Load Flow Case Summer 2025 

We find that power tlows on the circuits are seen well within the rated capacities and the 
voltages on the bus bars are also within the permissible operating range of± IO % off the 
nominal for contingency conditions' criteria. We find no capacity constraints on 132 kV 
circuits under normal and contingency conditions. 

Exhibit-1.9 Chakdara New 220/132 kV Single Transformer Out 

Exhibit-1.7 Chakdara to Jabban PH 132 kV Single Circuit Out 

Exhibit- I.& Jabban PH to Jalala 132 kV Single Circuit Out 

Exhibit- l .6 Shergarh to Mardan-Il l 32 kV Single Circuit Out 

Exhibit- l.4 Kaba! to Chakdara New 132 kV Single Circuit Out 

Exhibit- l .5 Chakdara to Shergarh l 32 kV Single Circuit Out 

Exhibit-1.3 Chakdara New to Chakdara 132 kV Single Circuit Out 

Exhibit-1.2 Timergara to Chakdara New 132 kV Single Circuit Out 

Exhibit- I. I Sharmai HPP to Chakdara New 132 kV Single Circuit Out 

N-l contingency analysis has been carried out and the plotted results are attached in Appendix 
- C as follows: 

I 
\ 
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The results of load flow for this case with Sharmai HPP interconnected are shown in Exhibit 
1.0 of the 220 kV connectivity section of Appendix-C, The system plotted in this Exhibit shows 
220 kV network in the vicinity ofSharmai HPP including the. 220 kV substations ofChakdara, 
Nowshera, Swabi, Peshawar, Mardan etc. 

5.3.2. Peak Load Flow Case Summer 2025- With Sharmai HPP 

Exhibit-0.6 Tarbela to Mardan 220 kV Single Circuit Out 

Exhibit-0:7 Chakdara New 220/132 kV Single Transformer Out 

Exhibit-0.5 Chakdara to Mardan 220 kV Single Circuit Out 

Exhibit-Ovl Nowshera to Kohat 220 kV Single Circuit Out 

Exhibit-0.2 Nowshera to Swabi 220 kV Single Circuit Out 

Exhibit-G.J Nowshera to Shaibag-N 220 kV Single Circuit Out 

Exhibit-O. l Chakdara to Nowshera 220 kV Single Circuit Out 

N-1 contingency analysis has been carried out and the plotted results are attached in Appendix 
- C as follows: 

5.3.1. Peak Load Flow Case Summer 2025- Without Sharmai HPP 
The results of load flow for this base case are plotted in Exhibit 0.0 of the 220 kV connectivity 
section of Appendix-C. The system plotted in this Exhibit shows 132 kV network in the vicinity 
of Sharmai HPP including the 220 kV substations of Swabi, Nowshera, Peshawar, Mardan, etc. 

The load flow results show that the power flows on all circuits are within their specified normal 
current carrying rating. The voltages are also within the permissible limits. 

. . 
5.3. Peak Load Flow Case Summer 2025 (Option-2) 

The power flows on the circuits are seen well within the rated capacities and the voltages on 

bus bars are also within the permissible· operating range of ± IO % off the nominal for 
contingency conditions' criteria. 

We find that there are no capacity constraints in the proposed connectivity scheme even in the 
off-peak scenario. 

Exhibit-2.9 Chakdara New 220/132 kV Single Transformer Out 

Exhibit-2.8 Jabban PH to Jalala 132 kV Single Circuit Out 

Exhibit-2.7 Chakdara to Jabban PH 132 kV Single Circuit Out 

Exhibit-2.6 Shergarh to Mardan-ll 132 kV Single Circuit Out 
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Exhibit-2.2 Chakdara to Nowshera 220 kV Single Circuit Out 

N-1 contingency analysis has been carried out and the plotted results are attached. in Appendix 
- C as follows: . 

Exhibit-2. I Sharmai HPP to Chakdara 220 kV Single Circuit Out 

We find no capacity constraints on 220 kV circuits under normal conditions i.e. without any 
outages of circuits, as shown in Exhibit 2.0 in Appendix - C. 

The power flows on the circuits are seen welt within the rated capacities and the voltages on 
the bus bars are also within the permissible operating range of± 5 % off the nominal. 

An off-peak case has been developed from th_e ~eak 2025 case considering 80% loads and off 
peak hydel dispatches in the system. The normal case for this analysis is shown in Exhibit - 
2.0 in Appendix - C. 

5.4. Off- Peak Load Flow Case Summer 2025 

We find that power flows on the circuits are seen well within the rated capacities and the 

voltages on the bus bars are also within the permissible operating range of± 10 % off the 

nominal for contingency conditions' criteria. We find no capacity constraints on 220 kV 

circuits under normal and contingency conditions. 

Exhibit-1.4 Nowshera to Shaibag-N 220 kV Single Circuit Out 

Exhibit-1.5 Nowshera to Kohat 220 kV Single Circuit Out 

Exhibit-1.6 Chakdara to Mardan 220 kV Single Circuit Out 

Exhibit-1.7 Tarbela to Mardan 220 kV Single Circuit Out 

Exhibit-1.8 Chakdara New 220/132 kV Single Transformer Out 

Exhibit-1.2 Chakdara to Nowshera 220 kV Single Circuit Out 

Exhibit- 1.3 Nowshera to Swabi 220 kV Single Circuit Out · 

Exhibit-I. I Sharmai HPP to Chakdara 220 kV Single Circuit Out 

N-1 contingency analysis has been carried out and the plotted results are attached in Appendix 

- C as follows: 

We find no capacity constraints on the 220 kV circuits under normal conditions i.e. without 

any outages of circuits as shown in Exhibit 1.0 in Appendix - C 

The power flows on the circuits under normal conditions are seen well within the rated 

capacities. Also, the voltages on the bus bars are within the permissible operating range of± 

5 % off the nominal 
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Prom the analysis discussed above. we conclude that the proposed connection of 

Sharmai HPP With network according 111 proposed interconnection schemes is adequate to 
evacuate its power under normal as well as contingency conditions. Hence, there are no 
constraints in connecting Sharmai HPP to the 220/132 kV Chakdara Grid Station for the 
evacuation of I SO MW power. 

5.5. Conclusion of Load Flow Analysis 

We find that there are no capacity constraints in the proposed connectivity scheme even in the 
off-peak scenario. 

The power flows on the circuits are seen well within the rated capacities and the voltages on 
bus bars are also within the permissible _operating range of ± 10 % off the nominal for 
contingency conditions' criteria. 

Exhibit-2.6 Chakdara to Mardan 220 kV Single Circuit Out 

Exhibit-2.7 Tarbela to Mardan 220 kv Single Circuit Out 

Exhibit-2.8 Chakdara New 220/132 k V Single Transformer Out 

Exhibit-2.5 Nowshera to Kohat 220 k \I Single Circuit Out 

Exhibit-2.4 Nowshera to Shaibag-N 220 k V Single Circuit Out 

Exhibit-2.3 Nowshera to Swabi 220 kv Single Circuit Out 
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The tabular output of the short circuit ca lcu lations is also attached in Appendix-D for the 132 
kV and 11 kV bus bars of our interest. The total maximum fault currents for 3-phase and 1- 
phase short circuit at these substations arc summarized in Table 6. I. We see that the maximum 
fault currents do not exceed the short circuit ratings of the equipment at these 132 kV 
substations which normally are 3 1.5 kA tor older substations and 40 kA for new substations. 

6.2. Fault Current Calculations Year 2025 (Option-I) 
6.2.1. Fault Current Calculations Year 2025 - without Sharmai HPP 

In order to assess the short circuit strength ol'the l 32 kV network without Sharmai HPP; three 
phase andslngle-phase fault currents have been calculated for PESCO in the vicinity of the site 
of the Plant near Chakdara, The results arc attached in Appendix - D. 

The short circuit levels have been calculated and plotted on the bus bars of 132 kV of 
substations lying in the electrical vicinity or our area of interest and are shown plotted in the 
Exhibit 3.0 attached in Appendix-D. Both 3-phase and I-phase fault currents are indicated in 
the Exhibit 3.0 which are given in polar coordinates i.e. the magnitude and the angle of the 
current. The total fault currents are shown below the bus bar. 

The assumptions about the generator and the transformers data are the same as mentioned in 
Chapter.2 of this report. 

For evaluation of maximum short circuit levels we have assumed contribution in the fault 
currents from all the installed generation capacity of hydel, thermal and nuclear plants in the 
system in the years 2025 i.e. all the g~·,11::rating units have been assumed on-bar in fault 
calculation's simulations. 

• Desired voltage magnitude at bus bars set equal to I. IO P. U. i.e. IO % higher than 
nominal, which is the maximum permissible voltage under contingency condition. 

• Set shunts to zero in positive sequence 

• Set line charging to zero 

• Set tap ratios to unity 

The maximum fault currents have been c.ilculated with the following assumptions under !EC 
909: 

6.1.1. M etho<.lology and Ass II m prions 
The methodology of !EC 909 has been applied in all short circuit analyses in this report for 
which provision is available in the PSS/[ software used for these studies. 

6. Short Circuit Ana I ·::: is 



I I I I I I I, 
I I ( 

12 I Pa£ e . ~ Power Planners International .... , 

Substation 3-Phasl• !'a ult current, kA I-Phase fault current, kA 

Sharmai HPP 132 kV 6.92 2.61 

Chakdara New 132 kV 22.64 5.92 

Chakdara 132 kV 21.20 5.73. 

Timergara 132 kV 11.30 3.07 

Salarzai 132 9.69 1.18 

Table-6.2 
Maximum Short Circuit I .cvcls with Sharmai HPP- Year 2025· 

The tabulated results of short circuit analysis showing all the fault current contributions with 
short circuit impedances on 132 kV bus har~ of the network in the electrical vicinity of Sharmai 
HPP and the 132 kV bus bars of Sharmai 1-Jl>P itself are placed in Appendix-D. Brief summary 
of fault currents at significantbus bars ,rr ourinterest are tabulated in Table 6.2. 

6.2.2. Fault Current Calculations Year 2025 -with Sharmai HPP · 
Fault currents have been calculated for the electrical interconnection of proposed scheme. 
Fault types applied are three phase and single-phase at the 132 kV bus bar of Sharmai HPP 
itself and other bus bars of the 132 k \' :111d 11 kV substations in the electrical vicinity of 
Sharmai HPP. The graphic results are sho» 11 in Exhibit 3.1. 

- 
Substation 3-Pha,r l':1 ult current, kA I-Phase fault current, kA 

Chakdara New 132 kV 20.82 5.38 

Chakdara 132 kV 19.93 5.38 

Timergara 132 kV 11.06 3.02 

Salarzai 132 9.37 1.16 

Barikot 132 kV 9.54 2.17 

Shergarh 132 kV 9.20 1.99 

Lal Qila 132 kV 5.63 1.29 

Koto HPP 132 kV <).30 2.56. 

Table-6.1 
Maximum Short Circuit Levels without Sharma] HPP- Year 2025 

I 
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Substation 3-Pha~t· fa ult current, kA I-Phase fault current, kA 

'Chakdara 220 kV 13.71 8.92 

Nowshera 220 kV -n.76 32.12 

Swabi 220 kV 22.28 11.55 

Shaibag-N 220 kV sz.ss 21.61 

Kohat 220 kV 15.40 10.47 

Table-6.3 
Maximum Short Circuit Levels without Sharrnai HPP- Year 2025 

The tabular output of the short circuit calculations is also attached in Appendix-D for the 220 
kV bus bars of our interest. The total mnximum fault currents for 3-phase and I-phase short 

· circuit at these substations are summari/cd in Table 6.1. We see that the maximum fault 
currents do not exceed the short circuit r,11 i ngs of the equipment at these 220 kV substations .. 

The short circuit levels have been calculated and plotted on the bus bars of 220 kV of 
substations lying in the electrical vicinity til' our area of interest and are shown plotted in the 
Exhibit 3.0 attached in Appendix-D. 8111 Ii ~-phase and I -phase fault currents are indicated in 
the Exhibit 3.0 which are given in polar t oordinates i.e. the magnitude and the angle of the 
current. The total fault currents are shown he low the bus bar. 

In order to assess the short circuit streuc.» ,,J° the 220 kV network without Sharmai HPP, three 
phase and single-phase fault currents 11.,-. ,· heen calculated for NTDC/PESCO in the vicinity 
of the site of the Plant near Chakdara, The results are attached in Appendix= D. 

6.3. Fault Current Calculations Year 2025 (Option-2) 
6.3.1. Fault Current Calculations Year 2025 -without Sharmai HPP 

Comparison of Tables 6.1 and 6.2 shows ;111 increase in short circuit levels for three-phase and 
single-phase faults due to connection Pi" <harmai HPP on the 132 kV bus bars in its vicinity. 
We find that even after some increase. 1 lil·~c· fault levels are much below the rated short circuit 
values of the equipment installed on thcxc -ubstations. 

Barikot 132 kV 9.80 2.22 
-- 

Shergarh 132 kV l).24 2.00 
···-- 

Lal Qila 132 kV 5.68 1.30 

Kato 1-!PP 132 kV 9.45 2.59 
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Comparison of Tables 6.1 and 6.2 shows .' 11 increase in short circuit levels for three-phase and 
single-phase faults due to connection of Sharn~ai HPP on the 220 kV bus bars in its vicinity, 
We find that even after some increase, these fault levels are much below the rated short circuit 
values of the equipment installed on these substations. 

Substation 3-Plrnsc rimlt current, .kA I-Phase fault current, kA 

Sharmai HPP 220 kV 6.73 6.92 

Chakdara 220 kV 15.16 10.95 

Nowshera 220 kV 48.26 32.48 

Swabi 220 kV 22.40. 11.59 

Shaibag-N 220 kV 32.73 21.73 

Kohat 220 kV 15.43 10.48 
. 

Peshawar 220 kV 37.62 25.84 

Noshera-l 220 kV 43.25 30.10 

Mardan 220 kV 30.81 '19.67 

Table-6.4 
Maximum Short Circuit Levels with Sharmai HPP- Year 2025 

Fault currents have been calculated for I he electrical interconnection of proposed scheme. 
Fault types applied are three phase and single-phase at the 220 kV bus bar of Sharmai HPP 
itself and other bus bars of the 220 kV substations in the electrical vicinity of Sharmai HPP. 
The graphic results are shown in Exhibit J. I. 

The tabulated results of short circuit analysis showing all the fault current contributions with. 
short circuit impedances on 220 kV bus burs of the network in the electrical vicinity of Sharmai 
HPP and the 220 kV bus bars of Sharmai I IPP itself are placed in Appendix-D. Brief summary 
of fault currents at significant bus bars of our interest are tabulated in Table 6.2. . . 

6.3.2. Fault Current Calculations Year 2025 -with Sharmai HPP 

Peshawar 220 kV 37.46 25.73 

Noshera-l 220 kV 42.92 29.87 

Mardan 220 kV 30.41 19.33 
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6.3.3. Conclusion of Short Circuit Analysis 
The short circuit analysis results show that for the proposed scheme of interconnection of 
Sharmai HPP, we don't find any violations of short circuit ratings of the already installed 
equipment on the 132 kV and 220 kV_ bus bars in the vicinity of the plant due to fault current 
contributions from Sharmai HPP. Therefore industry standard switchgear of the short circuit 
rating of 40 kA would serve the purpose as per NTDC requirement taking care of any future 
generation additions and system reinforcements in its electrical vicinity. 
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.. 7.2.1. Dynamic Stability Simulations Results 
The detailed parameters used for the Stability Analysis have been tabulated in Appendix - E. 

7.2. Worst Fault Cases (Option-I) 
Three phase faults are considered as the worst disturbance in the system. We have considered 
3-phase fault in the closest vicinity of Sharmai HPP Le. right at the 132 kV bus bar of Sharmai 
HPP substation, cleared in 5 cycles, as normal clearing time for 132 kV i.e. I 00 ms, followed 
by a permanent trip of a 132 kV single circuit from Sharmai HPP to Chakdara. Also to fulfil 
the Grid Code criteria case of stuck breaker (breaker failure) single phase fault has also been 
studied where the fault clearing time is assumed 9 cycles Le. 180 ms . 

7.1.3. Presentation of Results 
The plotted results of the simulations runs are placed in Appendix-E. Each simulation is run 
for its first one second for the steady state conditions of the system prior to fault or disturbance, · 
This is to establish the pre fault/disturbance conditions of the network under study were smooth 
and steady. Post fault recovery l~as been monitored for ten seconds. Usually all the transients 
due to non-linearity die out within a few seconds after disturbance is cleared in the system. 

7.1.2. Dynamic Models Assumptions 
The scenario of summer 2025 has been selected for the study because it represents the peak 
load season after the COD of Sharmai HPP and thus the loading on the lines in the vicinity of 
Sharmai HPP will be maximum, allowing us to judge the full impact of the plant. 

The proposed Sharmai HPP has been modeled in the dynamic simulation as per data provided 
by client. A II the power plants of WAPDA/NTDC from Tarbela to Hub have be-en dynamically 
represented in the simulation model. 

Speed Governing System 

Excitation System 

GEN SAL 
EXSTl 

HY GOV 

Generator 

We have employed the generic dynamic models available in the PSS/E model library for 
dynamic modeling of the generator, exciter and the governor as follows; 

7. Dynamic Stability Analysis 
7.1. Assumptions and Methodology 

7 .1.1. Dynamic Models Assumptions 
The assumptions about the generator and its parameters are the same as mentioned in Chapter 
2 of this report. 

It- 
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Fault Type: 3-Phase 
Fault Location: Sharmai 132 kV bus bar 
Fault Duration: 5 cycles ( I 00 ms) 
Linc Tripping: Sharrnai HPP to Chakdara New I 32 kV single circuit 

Variable Bus/Line Response Figure 
No. 

I. Sharmai HPP 11 kV 
2. Sharmai HPP 132 kV The voltages of 

Voltage 3. Chakdara New 132 kV all the bus bars I. I 4. Kaba! 132 kV recover after 
5. Barikot 132 kV fault clearance 
6. Chirat lnd 132 kV 

Frequency Sharmai 132 kV Recovers after 1.2 fault clearance 
MW/MVAR Recovers after 
Output of the Sharmai unit- I 1 I kV damping down 1.3 
Plant oscillations 
Speed and Recovers after 
P111~ch:111icn1 of' the Sharmai unit- I 11 kV damping down 1.4 
Plant. oscillations 

Attains steady 
Line Flows Sharrnai to Chakdara 132 kV intact state value 1.5 (MW/MVAR) single circuit after damping 

of oscillations 
I. Sharmai HPP 11 kV 
2. Shigokas 132 kV Damps down 3. Artistic-I 132 kV 

Rotor Angles 4. Koto HPP 132 kV quickly and 1.6 
5. Malakand 132 kV attain a steady 
6. G.Brotha 500 kV(reference state value 

angle) 

a) Fault at 132 kV Sharmai HPP 
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Fault Type: I-Phase 
Fault Location: Sharmai 132 kV bus bar 
Fault Duration: 9 cycles (180 ms) 
Line Tripping: Sharmai to Chakdara New 132 kV single circuit 

Variable Bus/Line Response Figure 
No. 

I. Sharmai HPP 11 kV 
2. Sharmai H PP 132 kV The voltages of 

Voltage 3. Chakdara New 132 kV all the bus bars 2.1 4. Kaba! 132 kV recover after 
5. Barikot 132 kV fault clearance 
6. Chirat Ind 132 kV 

Frequency Sharmai 132 kV 'Recovers after 2.2 fault clearance 
MW/MVAR Recovers after 
Output of the Sha1111ai Unit- I II kV damping down 2.3 
Plant oscillations 
Speed and Recovers after 
P111cch:111ital of the Sharmai Unit- I II kV damping down 2.'4 
Plant osci llations 

Attains steady 
Linc Flows Sharmai to Chakdara 132 kV intact state value 2.5 (MW/MVAR) single circuit after damping 

of oscillations 
I. Sharmai HPP 11 kV 
2. Shigokas 132 kV Damps down 3. Artistic-I 132 kV 

Rotor Angles 4. Koto HPP 132 kV quickly and 2.6 attain a steady 5. Malakand 132 kV state value 6. G.Brotha 500 kV(reference 
angle) 

b) Fault at 132 kV Sharmai HPP (Stuck Breaker) 
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Fault Type: 3-Phase 
Fault Location: Chakdara New 132 kV bus bar 
Fault Duration: 5 cycles (100 ms) 
Line Tripping: Sharmai HPP to Chakdara New 132 kV single circuit 

Variable Bus/Line Response Figure 
No. 

I. Chakdara New 132 kV 
2. Sharmai HPP 132 kV The voltages of 

Voltage 3. Kabat 132 kV a 11 the bus bars 3.1 4. Barikot 132 kV recover after 
5. Chirat Ind 132 kV fault clearance 
6. Timergara 132 kV 

Frequency Sharmai 132 kV · Recovers after 3.2 fault clearance 
MW/MVAR Recovers after 
Output of the Sharmai Unit-I 11 kV damping down 3.3 
Plant oscillations 
Speed and Recovers after 
Pm~rhanic:11 of the Sharmai Unit- I 11 kV damping down 3.4 
Plant oscillations 

Attains steady 
Line Flows Sharmai to Chakdara l 32 kV intact state value 3.5 (MW/MVAR) single circuit after damping 

of oscillations. 
I. Sharmai HPP 11 kV 

'. 2. Shigokas 132 kV 
3. Artistic-I 132 kV Damps down 

Rotor Angles 4. Kato HPP 132 kV quickly and 3.6 
5. Malakand 132 kV attain a steady 
6. G.Brotha 500 kV(reference state value 

angle) 

c) Fault at 132 kV Chakdara New 
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Fault Type: 3-Phase 
Fault Location: Sharmai 220 kV bus bar 
Fault Duration: 5 cycles ( I 00 ms) 
Line Tripping: Sharmai to Chakdara 220 kV single circuit 

Variable Bus/Line Response Figure 
No. 

I. Sharmai 11 kV 
2. Sharmai 220 kV The voltages of 

Voltage 3. Chakdara 220 kV all the bus bars I. I 4. Chakdara New 132 kV recover after 
5. Nowshera 220 kV fault clearance 
6. Swabi 220 kV 

Frequency Sharmai 220 kV Recovers after 1.2 fault clearance . 
MW/MVAR Recovers after 
Output. of the Sharmai unit- I 11 kV damping down 1.3 
Plant oscillations 
Speed and Recovers after 
Pm~chnnic:11 of the Sharmai unit- I II kV damping down 1.4 
Plant oscillations 

Attains steady 
Line Flows Sharmai to Chakdara 220 kV intact state value 1.5 
(MW/MVAR) single circuit after damping 

of oscillations 
I. Sharmai HPP 11 kV 
2. Mohmand HYD 220 kV Damps down 3. Unit-1 Tarbela 13.8 kV 

Rotor Angles 4. Artistic- I 11 kV quickly and 1.6 
5. Koto HPP 132 kV attain a steady 

6. G.Brotha 500 kV(reference state value 

angle) 

7.3.1. Dynamic Stability Simulations Results 
The detailed parameters used for the Stab ii ity Analysis have been tabulated in Appendix - E. 

a) Fault at 220 kV Sharmai HPP . . I 

7.3. Worst Fault Cases (Option-2) 
Three phase faults are considered as the worst disturbance in the system. We have considered 
3-phase fault in the closest vicinity of Sharmai HPP i.e. right at the 220 kV bus bar of Sharmai 
HPP substation, cleared in 5 cycles, as normal clearing time for 220 kV i.e. 100 ms, followed 
by a permanent trip of a 220 kV single circuit from Sharmai HPP to Chakdara. Also to fulfil 
the Grid Code criteria case of stuck breaker (breaker failure) single phase fault has also been 
studied where the fault clearing time is assumed 9 cycles i.e. 180 ms. 
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Fault Type: I-Phase 
Fault Location: Sharmai 220 kV bus bar 
Fault Duration: 9 cycles ( 180 ms) 
Line Tripping: Sharmai to Chakdara 220 kV single circuit 

Variable Bus/Line Response Figure 
No. 

I. Sharmai I I kV 
2. Sharmai 220 kV The voltages of 

Voltage 3. Chakdara 220 kV all the bus bars 2.1 4. Chakdara New 132 kV recover after 
5. Nowshera 220 kV fault clearance 
6. Swabi 220 kV 

Frequency. Sharrnai 220 kV Recovers after 2.2 fault clearance 
MW/MVAR Recovers after 
Output of the Sharmai unit- I 11 kV damping down 2.3 
Plant oscillations 
Speed and Recovers after 
Pn1«1tnnk:1I of the Sharmai unit- I 11 kV damping down 2.4 
Plant oscillations 

Attains steady 
Line Flows Sharmai to Chakdara 220 kV intact state value 2.5 (MW/MVAR) single circuit after damping 

of oscillations 
I. Sharmai HPP 11 kV 
2. Mohmand HYD 220 kV Damps down 3. Unit-1 Tarbela 13.8 kV 

Rotor Angles 4. Artistic-I II kV quickly and 2.6 attain a steady 5. Koto HPP 132 kV state value 6. G.Brotha 500 kV(reference 
angler 

b) Fault at 220 kV Sharmai HPP (Stuck Breaker) 

I 
; 



Ii I \ I\ I l 

22 I Page (I} Power Planners International 
1•1•1 

7.4. Conclusion of Dynamic Stability Analysis 
The results of dynamic stability carried out for summer 2025 show that the system is very 
strong and stable for the proposed scheme for the severest possible faults of 132 kV and 220 
kV systems near to and far from Sharmai HPP under all events of disturbances. Therefore there 
is no problem of dynamic stability for interconnection of sharmai HPP; it fulfills all the criteria 
of dynamic stability. 

Fault Type: 3-Phase 
Fault Location: Chakdara 220 kV bus bar 
Fault Duration: 5 cycles ( I 00 ms) 
Line Tripping: Sharmai to Chakdara 220 kV single circuit 

Variable Bus/Line Response Figure 
No. 

I. Sharmai 11 kV 
2. Sharmai 220 kV The voltages of 

Voltage 3. Chakdara 220 kV a II the bus bars 3.1 4. Chakdara New 132 kV recover after 
5. Nowshera 220 kV fault clearance 
6. Swabi 220 kV 

Frequency Sharmai 220 kV 
Recovers after 

3.2 fault clearance 
MW/MVAR Recovers after 
Output of the Sharmai unit-I 11 kV damping down 3.3 
Plant oscillations 
Speed and Recovers after 
Pmrrhnnicnl of the Sharmai unit- I I I kV damping down 3.4 
Plant oscillations 

Attains steady 
Line Flows Sharrnai to Chakdara 220 kV intact state value 3.5 (MW/MVAR) single circuit after damping 

of oscillations 
I. Sharmai HPP 11 kV 
2. Mohmand HYD 220 kV Damps down 3. Unit-I Tarbela 13.8 kV 

Rotor Angles 4. Artistic- I 11 kV quickly an~ 3.6 
5. Koto HPP 132 kV attain a steady 

6. G.Brotha 500 kV(reference state value 

angle) I· 

c) Fault at 220 kV Chakdara 
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• The dynamic stability analysis of proposed schemes of interconnection has been carried 
out. The stability has been tested for the worst cases, i.e. three phase fault right on 
the bus bar ofShannai HPP substation followed by trip ofa single circuit from Sharmai 
HPP has been performed for fault clearing of 5 cycles (100 ms), as understood to be 
the normal fault clearing time of protection system. Also the extreme worst case of stuck 
breaker (breaker failure) has been studied where the fault clearing time is assumed 9 
cycles i.e. 180 ms for single phase fault. The stability of the system for far end faults of 
3-phase occurring at Sharmai bus bar has also been checked. The system is stable for all 
the tested fault conditions. 

• The short circuit levels of the Sharmai HPP 132 kV are 6.92 kA and 2.61 kA for 3-phase 

and I-phase faults, respectively, in the year 2024-25; Similarly, the short circuit levels 
of the Sharmai HPP 220 kV are 6.73 kA and 6.92 kA for 3-phase and I-phase faults, 
respectively, in the year 2024-25. Therefore, industry standard switchgear of a short 
circuit rating of 40 kA would be sufficient for installation at switchyard ofSharmai HPP, 
as the maximum short circuit levels for the year 2024-25 were also found to be well 
within this range, taking care _of any future generation additions and system 
reinforcements in its electrical vicinity and also fulfilling the NEPRA Grid Code 
requirements specified for 132 kV arid 220 kV switchgears. There are no violations of 
the power rating of the equipment in the vicinity of Sharmai HPP in the event of fault 
conditions. 

• Steady state analysis by load tlow reveals that the proposed scheme is adequate to 

evacuate the maximum power of 150 MW of the plant under normal conditions and no 

constraints are caused by the interconnection of Sharmai HPP in the 132 kV network of 

PESCO or 220 kV network ofNTDC in the load tlow scenarios of summer 2025. 

• In view of planned COD ofSharmai HPP in 2025, the proposed interconnection schemes 

have been assessed for steady state conditions through detailed load tlow studies for 
summer 2025. 

• Two options were investigated for the interconnection of this project. One possible 
interconnection scheme is to connect the plant to 132 kV Chakdara-New Grid Station. 

Another possible point of interconnection is to connect the said plant to 220 kV 
Chakdara Grid Station. 

• The Final Report of 150 MW Sharmai Hydro Power Project by Sapphire Hydro Limited 
in Upper Dir. Khyber Pakhtunkhwa, is submitted herewith. 

8. Conclusions 
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• The proposed scheme ofinterconnection have been subjected to Load Flow, Short Circuit 
and Dynamic Stability Analysis and found to be feasible for interconnection of Sharmai 
Hl,>P with the PESCO network. 
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