
Head Office: Dost Street, Samundri Road, Faisalabad-Pakistan. Ph: 0092-41-8710160-62. Fax: 0092-41-8732904 
Mills : 1-Km Jaranwata Roed.Khurrlanwala, Faisalabad-Pakistan. Ph:0092-41-4360348Fax: 0092-41-4360347 

Chief Executive officer 

~'{__~---.) 
MrAsimM~, 

Dated:03·11·2020. 

A Baekdraft # BCYMF00002351(FT2030803ZP1NCIW)dated:03-11-2020 sum of Rs. 
186,944, being the non-refundable license application fee calculated in accordance with 
schedule II to the National Electric Power Regulatory Authority Licensing (Application and 
Modification Procedure) Regulations, 1999, is also attached herewith. 

I, Mr Asim Maqsood , chief Executive office , being the duly authorized representative of Ms 
Ittehad (Pvtjl.td, by virtue of board resolution dated: October 16,2020, hereby apply to the 
National Electric Power Regulatory Authority for the grant of a Generation License to the 
Ittehad (Pvtjl.imited pursuant to section 3(1) of the regulation of Generation and Distribution 
of Electric Power Act, 1997. 

I certify that the documents -in-support attached with this application are prepared and 
submitted in conformity with the provisions of the National Electric Power Regulatory 
Authority Licensing (Application and Modification Procedure) Regulations, 1999, and 
undertake to abide by the terms and provisions of the above said regul ations, I further 
undertake and confirm that the information provided in the attached documents -In-support is 
true and correct to the best of my knowledge and belief. 

Sir, 

Subject: EJectricitv Generation and Distribution 1icfl1si: for lttchad (Pvt)Ltd 
. Captive power Plant (3 X 1521 KW) 4.563 M"\Y.: 

To, 
Registrar NEPRA. 
1'.TEPRA. Tower, Attaturk A venue (East), 
G-511, Islamabad Pakistan. 
Dated: 03 /ll /2020. 
Ref crence: IPLIHR/20A}2020. 

~ ITTEHAD (PRIVATE) LIMITED. 
( .. ~ .. ~5r· 

ITT~HAD 

:· ..: .·. 

···-·---·-···----·-······---- _ . . -----. ·- - .. . . - ·-· ., 



Head Office : Dost Street, Samundri Road, Faisalabad-Pakistan. Ph: 0092-41-8710160-62, Fax: 0092-41-8732904 
Mills : 1-Km Jaranwala Road, Khurrianwala, Faisalabad· Pakistan. Ph :0092-41-4360348 Fax: 0092-41-4360347 

Ref # EMO/ IPL I 2837 I October I 2020. 

Director ( Corporate Seal) 

For&: on behalf of ~xvrtm 
~AD (PRJV.ATE)-L,UYlJ. .. ~ ~~-- /),rector 

I, Mr. Faisal Maqsood, further certify that the said resolution is in force and effect and has not been amended and 
that specimen signature appearing against their respective. names are of the offices authorized to sign for the 
Company pursuant to this resolution . In witness whereof, I have set my hand as such Secretory and affixed the 

f.t_or'f~9{fbeffiF:f of the Company, this .Jay October 16, 2020 in presence of the Chief Executive I Director of 

Hffl,WRt'.>-(PRIVATE) LIMITED . 
~ 

?~ '" 

RESOLVED FURTHER that I, Mr. Faisal Maqsood, Director of MI s ITTEHAD (PRIVATE) LIMITED., P- 69, Gole Cloth 
Bazar, FAISALABAD do hereby certify that the foregoing is a full, true and correct copy of the resolution passed by 
directors of Company in a meeting which was duly and regularly called and held in all respects as required by law 

and by Articles of Association of the Company at office thereof on October 16, 2020. 

... ) 

of company whose signatures appear against their names, are hereby authorized in the name of this Company to 
discuss & negotiate with NEPRA & all its related departments on behalf of the Company or Directors . 

Mr. Faisal Maqsood 
-- 

• Mr. Asim Maqsood 

Specimen Signatures 

Resolved Further, that any one of the fallowing singly: 
Name 

1 - lttehad Textiles Industries (Pvt) Limited, 
1 - K.m, Icranwola Road, Khurrianwaia, Faisalabad. 

! GST No. 04 - 05 - 5111 - 021 - 28, NTN No. 0658559-7 J 
I· 2 - lttehad Fabrics (Pvt) Limited, 1 - K.m, Jaranwala Road, Khurrianwa/a, Faisalabad. 
~l~~G_ST~N_o._,0_8_-_9_0_-_9_9_9_1_-_6_32_-_2_8~,_N_T_N~N_o_.1_4_2_26~3_7~-5'--~~~~~~~~~~~ 

However, lttehad (Pvt) Limited, needs to distribute its surplus electricity & steam, if available, to its sister concern units having 
same directors & in front location, details as below: 

lttehad (Pvt) Limited, 1 - K.m, Jaranwala Road, Khurrianwa/a, Faisalabad. 
GST No. 08 - 90 - 9991 - 870 - 19, NTN No. 1422643-0- SECP No. 0041077 
Capative Power SNGPL - Consumer No. 

Resolved ~hat M/s rrr_EHAD (P,'?IVATE) LIMITED, 1-K.M Jaranwala Road, Khurrianwala, Faisalabad, to file a request 
with Na_tional Electric and Powe,· .1{egulatory Authority (NEPRA), For obtaining electricity generation & distribution 
License in below mentioned name and style with complete detail of NTN, GST, Incorporation No, etc., 

Corporate Resolution 

~ ITTEHAD (PRIVATE) Llrv11TED. 



· ,., 

day o! -L1.:U:.Q..tL_ _ this 

FdsalAbad. Qiv-,n under ·"ly hand at .-.. ................. ..._ _ 

is thib day incorporated under the Companies Ordinance, 1984 (XLVH of 1984) and Lhat 

J 
( I 

-"------'''-"··-=····-I _ 

I 

__ _j_ 

Company Recist:.ation No. F--0602 



l. To establish and set up Cloth processing unit for the purpose of printing.dyeing and 
bleaching of cloth. 

2. To establish andset-up weaving Factory. 

3. To carry on the business of weavers, knitters, combers spinners hosieries 
manufacturers of fine textile, hosiery fabrics, embroicery fabrics of all kinds and 
description.readyrnade garments.silk and man-made fabrics of sll kinds and 
description. 

4. To carry on the business of Cloth merchants and to deal in all kinds of cloth. 

5. To carry on the business of import and export of all goods, items, commodities, articles 
and products. 

6. To establish and set-up an Embroidery Factory. 

7. To erect, maintain, alter, extend, modernize, re-model or otherwise establish, own 
manage and run various kinds of mills, factories and works, undertake and execute 
any contract for works involving the supply or use of any machinery and to carry out 
the auxiliary or other works, comprised of such works. 

8. To carry on the business of oil extraction by mechanical or chemical process from 
cotton seed, mustard, castor-peanuts any other oil producing substances processing 
and preparing any by-products and generally to manufacture, refine. prepare, and deal 
in all kinds of oil. 

9. To purchase take on lease or otherwise acquire agricultural lands for agricultural 
purposes and/or for establishing model farms 

10. To set up, establish, own, operate, acquire, run and manage processing plants and 
canning factories for processing, preserving packing and canning shrimps, fish, fruits, 
vegetable and other edible products for human and animal consumption; and to deal in 
all kinds of machinery appliances and materials for achieving the objects and to import, 
export or deal with the same. 

Ill. The objects for which the Company is established are:- ... ) 

II. The Reqistered Office of the Company Shell be situated in the Province of 
Punjab. 

(A PRIVATE COMPANY LIMITED BY SHARES) 

·~ 

MEMORANDUM OF ASSOCIA~'-~,~4~\~;:\ 

// }.-~ "I\ OF ,;· l · · ,, \ ~, 
ITTEHAD (PRIVATE) LIMI B . • . . ~ I 

SEC P ,/, 
~~ ·~(,:P. 

I. The name of the Company is "ITTEHAD (PRIVATE} LIMIT ,;,.ur 

THE COMPANIES ORDINANCE. ·rns4 



.,.,. 
"' 

26. It is declared 'thaf.notwithstanding anything contained in the foregoing objects clauses 
of this Memorandum of Association, nothing contained therein shall be construed as 
empowering. the, company to undertake or indulge into the business of a banking 
company;.. banking investment, leasing or insurance business as restricted by law or 
any uniawfuloperation. - 

IV. The liability of the members is limited. 

v. The capital of the company is Rs.920,000,000/- (Rupees Nine HundredTwenty 
Million only) divided into 9,200,000 Ordinary Shares of Rs .. ~ith 
po'A'.er to increase, redu~e, consolidate ~r otherwise_ ~eo , :aril2e=~~~"s. 
capital of the company m accordance with the provisi .,. ~f .,p:Af "Co~a11i~S.\ 

8 - ··S ~r ~· • · ordinance, 19 4. r·· ·.,; 'i. ~~ .. ··-:':'.&.~_-,·'1, · \\ 
. ~ t ·,c. ;:1{,·n·~ ·t I ~- ,, .•. ,( :l . . ; ,~: , :·,._ . . ; 

\ {-_~ . . ~· .... }~,.i1il"t4 "'"' . l -;;, ; . . ~t~.!~~\Jr.;~ ,' J ~~~p,-_:t . . ; ., 
.SEC? . ('J ~{/ .. ,, > ~~;:~~·):~ 

~~ 

22. To distribute arnonq !f1e rp~n;p7ss of the, (2-9~ny, in kind, any of the property of the 
Company as permisslble underlaw. · '· ·1• , 

23. To adopt such means of making known the business and products of company by 
advertising in the press. 

24. To appoint legal and technical advisers, and to appoint banker or bankers for the 
Company. and to pay the necessary expenses for the same. · 

25. To create cfep,reciation fund, sinking fund, insurance fur.d or any special or other fund 
for depreciation, or for repairing, improving, extending or maintaining any of the. 
property ofthe C,4)mpany . .. 



7. The shares in the capital of the Company may be allotted or issued in payment of any 
property, land, machinery or goods supplied or any services rendered to the 
Company in promotion or formation of the Company or conduct of its business and 
any shares so allotted may be issued as fully paid shares. 

6. The shares shall be under the control of the Directors who may allot or otherwise 
dispose of the same to such persons, firms, corporation or corporations at such terms 
and conditions and at such time as may be thought fit either at par or at premium or 
at discount as the Directors may think fit, subject to any permission required by law. 

The Capital of the Company is Rs.920,000;000/- (Rupees Nine Hundred Twenty 
Million Only) divided into 9,200,000 Ordinary Shares of Rs.100/- Each with power to 
increase, reduce, consolidate, or otherwise reorganize the Share capital of· the 
company in accordance with the provision of the Companies ordinance. 1984 

5. 

4. The business of the Company will be carried out at such place or places in the whole 
of PAKISTAN or elsewhere as the Directors may deem proper of advisable from time 
to time. 

The business of the Company shall include all or any of the objects enumerated in . 
the Memorandum of Association and can be commenced immediately after the 
incorporation of the Company notwithstanding that a part of the capital has been 
subscribed. 

3. . '-~ 
BUSINESS 

(c) The right of transfer shares in the Company is restricted ,n the manner and to the 
extent hereinafter appearing. 

(b) The number of rnernbers of the Company (exclusive of the persons in the 
employment of the Company) shall be limited to fifty, provided that fer the 
purposes of this'provislon where two or more persons hold one or more shares 
jointly in the Company, they shall be treated as single member; and 

(a) No invitation shall be issued to the public to subscribe for any shares. debentures 
· or debenture stock of the company. 

The Company is a Private limited Company within the meaning of Section 2 ( 1) (28) 
of the Companies Ordinance, 1984 and accordingly: 

2. 

PRIVATE COMPANY 

1. 



(3) The candidate who gets the highest number of votes shall be 
declared elected as Director and then the candidate who gets the 
next highest number of votes shall be declared and so on until the 
total number of Directors to be elected have been so elected. 

(2) A member may give all his votes to a single candidate or divide them 
between more then one of the candidates in such manner as he may 
choose: and 

(1) A member shall have such number of votes as is equal to the 
product of the number of voting shares or securities hold by him and 
the number of directors to be elected: 

23. 

.·-.!'"- .· . 

22. 

~-· :.:::: 

The instrument appointing a proxy and the power of attorney or other authority if any 
under which it is signed or notarially certified copy of that power of attorney 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 wii! not be 
treated as valid. No person shall act as proxy unless be is a member of the 
Company. 

6,...~-iGF COA.f.4#.­ 
( a) Unless otherwise determined the number of Directors shall not :t00~c%-42 
and not more then eleven. ~ /~.J~,~,~"- e. ··r· '"'i. , 
(b) Till the Directors are elected at first annual general meeting ~,~.~ · - ',~ . ,1.,. 
will acts as First Directors of the Company. § i . \ ·~ 

(.) 

1. ASIM MAOSOOD 2. NAZIM SHAHZAD ~ · 
2. KHUSHNOODAHMAD 4. FAISAL MAQSOOD 9.' 
3. HAJI MAQSOOD AHMAD 6. MST. AZRA PERVEEN 1..~~ S E C p ~ 

~ "eel 'tJ.f'f\o:-' 
The Directors of the Company shall be elected by the members of the L1'1~~-1T'r 
general meeting in the following manner namely subject to the provision of Section 
178 of the Companies Ordinance 1984: 

21. 

18. 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 178 shall 
apply. On a poll every member shall have voting rights as laid down in. section 160. 

19. On a show of hands every member present in person shall have one vote and on a 
poll, every member shall, whether present in person or by proxy, have one vote in 
respect of each share held by him. 

20. In cash of an ,1:quality 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 be entitled to a second or casting vote. 

VOTES OF MEMBERS 

QUORUM 
17. No business shall b~.df~fl~~cted at an.y (~neral meeting unless a quorum of 

members is present at the time when the meeting proceeds to business save as 
herein otherwise provided. Two members, present in person holding not less than 25 
% of the total voting power either on their own account or through proxies, shall fcrm 
a quorum for a general meeting. 

J 



) · ... ,, 

32. The Chief Executive of the Company from the date ofhis appointment and will hold 
this post till the 1st annual general meeting or unless or until he becomes incapable 
for post for any reason. The said Chief Executive shall be paid such remunerations 
as may be decided by the Board of Directors from time to time and duly approved by 
General Body, subject to the provisions of the Companies Ordinance, 1984 

33. The Chief Executive may from time to time raise or borrow any sums of money for 
and on behalf of the company from the company or Banks or may himself advance to 
the company sums on such terms as may be approved by the Board of Directors, 
from time to time. 

34. Without prejudice to the powers conferred to these Articles, the Chief Executive shall, 
subject to the supervision and control of Board of Directors, have the following· 
powers:- 

a) To pay the cost, charges and expenses preliminary and incidental to 
the promotion, establishment and registration of the company. 

b) To take on lease, purchase or otherwise acquire for the company any 
property, movable or immovable, rights or privileges which the 
company is authorized to acquire at such price and generally or. such 
terms and conditions as he may think fit. 

c) To appoint any person or persons to hold in trust for any company any 
property belonging to the company or in which he is interested for any 
other purpose and execute and so all such instruments and thir.qs as. 
may be requisite in relation any such trust, 

d) To let, mortgage, sell, exchance or otherwise dispose of absolutely or 
conditionally all or any part of the privileges and undertaking of the 
company upon such terms and condition and for such consideration as 
he may think fit. 

e) To buy or procure the supply or the plant, machinery, materials, stock­ 
ln-trade, stores, fuel; implements, immovable and other movable 
property required for the purpose of the company. · 

f) To sell, deal in and dispose of all articles and goods manufactured by 
the company. 

g) To engage, fix and pay the remuneration ,:if and dismiss or discharge 
all managers, agents, secretaries, clerks, servants, workmen and other 
persons employed in or in connection with the company's business. 

h) To appoint any person or persons to be attorney or attorneys of the 
company for such purposes and with such powers, authorities and 
discretions and for such period and subject to such conditions as he 
may from time to time think fit. 

i) To enter into, carry out, rescind, vary all financial arrangements with 
any bank, person or corporation of or in connection with such 
arrangements to deposit, pledge or hypothecate property of the 
Company or the documents representing or relating to the same. 

j) To make and give receipts, release and discharge or all moneys 
payable to the company and for the claims and demands of the 
company. 

k) For and on behalf of the company to draw, accept, endorse and 
negotiate all such cheques, bill, of exchange, promissory notes, 
hundies, drafts, Government and other securities as shall . be 
necessary in or for carrying on the affairs of the company. 

I) To compound or all allow time to the payments of satisfaction of any 
debts due to or by the Company and any claims and demands by or 
against the company and to refer any claims or demands by or against 
the company to arbitration and observe and perform, the award. 

m) To institute, prosecute, compromise, withdraw or abandon any legal 
proceedings by or against the company of its officers or otherwise, 
concerning the affairs of the company. 

by the company in general meeting shall invalidate any prior act of the Directors 
which would have been valid if that regulation bad not been made. 

t~~;· .. (:·, : . ··,; :. .. ~· ~~~?-:'; 



42. 

41. 
,· . -.? ~ 

.... -~·-::; 

except as conferred by law, no member shall be entitled to visit or inspect the .:.:.w,,._. __ 
the Company without the permission of the Directors or to require disco· _ 'f:·tif an1P":~ 
informatlon regarding any details of the company's business or any man :rw~s o~~·,._;;: ·\ 
may be in the nature of trade secret, mystery or secret process ,,vhi ,;rney_ft'~. ·:!,.~.,\ \ 
the conduct of the company's business and which in the opinion of ·rec~sli .· . . ·~. ·, _, \ 
ine~~edient in the interest of the members of the company to con·,ri:.~Ai'<:7t~ <.~ \ ~ ·., \\ 
public, , . . .: , ;- .• ., .. ·:. 't _ J 

ARBITRATION :. . : ' lt · - "" j 
Whenever any difference arises between the company on the one \han_d ari~ ·~~ • ', . / 
the members, their executors, administrators or assignees on t\(~her S,Eld;:,? /.(/ 
touching the true intent or constru~tion or t~e incident or consequ'eQte~t..~~e:_e . \rv'-<'!f-' 
presents or of the statutes or touching anything then or thereafter dorle~~u~~d ,; 
omitted or suffered in pursuance of these presents or otherwise relating lO"'ttle 
premises or to these presents or to any statute affecting the company or to any of the 
company every such difference shall be referred to the decision of the arbitrator or 
arbitrators or umpire under the Arbitration Act as amended. 
The coast of any incidental to any such reference and award shall be of the 
discretion of the arbitrator or arbitrators or umpire, respectively who may determine 
the amount thereof and direct the same to be shared between the attorney and client 
or otherwise and may award by whom and in what manner the same shall be borne 
and paid. . _ 

WINDING UP 
43. If the company is wound up whether voluntarily or otherwise the liquidator may, with 

the sanction of special resolution, divide among the contributors in specie the whole 
or any part of the assets of the company. 

in connection with carrying on the business. every directer, chief executive or other 
officers of the company shall be indemnified by the Company from all losses and 
expenses occasioned by and error of judgment or oversight or his part damage or 
misfortune whatsoever which happens in the execution of his duties of office unless 
the same happens though his own dishonesty or willful acts and defaults. 

SECRECY 

39. 

INDEMNITY 

38. The Company shall have a common seal and the Directors shall provide for the safe 
custody of the same. The seal shali not be applied to any \nstrument except by the 
authority of the Board of Directors and in the presence of Chief Executive and 
another Director, who shall sign evei'f instruments to which the seal shall be affixed 
in their presence. Such signatures shall be conclusive evidence of the fact that the 
seal has been property affixed. 

THE SEAL 

4C•. 

-\ 
-..,p'I 

37. The Auditors will be appointed every year and their duties requlated in accordance 
with section 252 to 255 of the Companies Ordinance. 1984. 

AUDIT 

The books of account shall be kept at U,,:: '€:·Jistered offi::,E-i of the company er at such 
other place as tile Directors shail think rt ,:rtr-~r~:, ··.·,-5 ."1 .. ··:--{i-;. ~~:t:- 



... IP_a""y_b_a_ck_in_y_e_a_rs_(:...ln_v_/ __ sa_v_in_g;;.s.) _..i.- .._ _ __. 4_ ........ 4 !Years 

For Twelve 12 months @ 40 hrs per year 
planed shutdown. 
For Twelve 12 months 

Transformers will isolate during LT Supply 
with Gensets. 

Consider Operating load in net saving 

As 9 Cents/kwh 
Description Unit Total 
Wapda Unit Rate Rs/KWh 15 
MTU Unit Rate Rs/KWh .12 
Difference at Unit Rate Rs/KWh 2.8 
Total lttehad (Pvt)Ltd Operating Load KWh 3.450 
Total lttehad Fabrics (Pvt)Ltd Operating Load KWh 550 
Total Operating load of lttehad Units @ 95 % of KWh c 4,000 total load 
savines for lttehad azalnt WAPDA per month Rs 8150400 
Transformer losses saving per month 
(Iron 1% and Copper losses!%) for LT Supply to Units. KWh 30 322,704 
l(Minimuml 
Total Savings per month from WAPDA Rs 8,473,104 
Total Savings per year from WAPDA Rs 101,677,248 
Loan pay back with Interest per year. Rs 78,000,000 
Net Savings per year from System Rs 58,237,248 

:•'')- .. 
·-.....-· 

ECONOMICAL COMPARISON. 

At lOOOGCV Value & 80MN 
At 1105 Rs/mmbtu@ S 6.5 
As per SNGPL Gas rate August-2020. 
at Current Euro exchange Rate to Rs 193.S 
(4 Shifts, total 18 persons, 1,000,000 I 
month) 
Rs 1,008,000 per month. 
For total cost on gensets. 
Including all factors 

0.260 M3/KWh 
39 Rs/m3 

10.l Rs/ Kwh 
0.60 Rs/ Kwh 

0.34 Rs/ Kwh 

0.35 Rs/ Kwh 
0.68 Rs/ Kwh 

12.11 Rs/ Kwh Total Unit Cost of MTU Sets 

363 Days 8400 per year Hours of operation (40 Hrs per year far planed maintenance) 
Total Cost with MTU Engines. 
Heat rate of MTU 12VL 64 Gas Engine 
Current Rate of gas 
Electric Unit Cost with Gas 
Total Parts Per Kwh Cost till 80,000 Hours 

Salaries effect 

Checmicals I maintenance I Lube Oil 
Deprecision @ 10 % per year 

Stem Generation per Hr 2 Tons 0.6 Ton per engine 
Steam lmpect@ 2200/Ton 4800 Rs . 34,560,000 Rupees saving Per YEAR (10 months) 
Note: Will install latter on. 

New investment for HRSG Rs 34,560,000 Total Power From 03 Gas Gensets @ 45 
degree C. 

Steam Generation And Hot Water 

Model Amount Qty Total Remarks 

12VL64@ 400V 325,000 3 € .975,000 with 2 years consumables & 
2 vears Warrantv 

Tota! Genset Price in Euro € . 975,000 
Convert in Rs 196.0 191,100,000 
Heat Recovery Boiler 3TPH 19,685,000 1 19,685,000 
Total Cost Rs - 211,785,000 
Duty Factor 5% 10,589,250 
Transportation, loading and unloading Rs 1,000,000 

Installation of 3 x gensets Rs 31,705,800 including Power Cables & 
Foundation, Panels. 

Total new investment Rs 255,0801050 

Investment Phase 

Model Rating I Qty Total kW Remarks 
12VL64 @ 400 \hits 1521 KWh 3 4,563 
Total kW 4,563 Total Power From MTU Gas Genset 

21 th October,2020 

r&;;l'"\~IUIL.I I I rvn 11 I i;;n1·u,;·;.\:' 'II LJ !;-1.,U ay .;J Jl .1..;;i IYIVV IYI I U UCIV.;JC I .;J. 

(During Pay back Period} 



._IP_a-'y_b_a_ck_in_y~e_a_rs_(~l_nv-.../ _sa_v_i....:ng~s..:.)_....._ ...... _ ......... 4_ ......... 4 !Years 

For Twelve 12 months (§) 40 hrs per year 
planed shutdown. 

For Twelve 12 months 

Transformers will isolate during LT Supply 
with Gensets. 

Consider Operating load in net saving 

As 9 Cents/kwh 
Description unit Total 
Wapda Unit Rate Rs/KWh 15 
MTU Unit Rate Rs/KWh 12 
Difference at Unit Rate Rs/KWh 2.8 
Total lttehad (Pvt)Ltd Operating Load KWh 3.450 
Total lttehad Fabrics (Pvt)Ltd Operating Load KWh 550 
Total Operating load of lttehad Units I@ 95 % of KWh 4,000 total load 
Savinas for lttehad azalnt WAPDA per month Rs 8.150.400 
Transformer losses saving per month 
(Iron 1% and Copper losses1%) for LT Supply to Units. KWh 30 322,704 
l(Minimuml 
Total Savings per month from WAPDA Rs 8,473,104 
Total Savings per year from WAPDA Rs 101,677,248 
Loan pay back with interest per year. Rs 78,000,000 
Net Savings per year from System Rs 58,237,248 

0.35 Rs/ Kwh 
0.68 Rs/ Kw.h 

12.11 Rs/ Kwh 

At lOOOGCV Value & BOMN 
.At 1105 Rs/mmbtu@ $ 6.5 
As per SNGPL Gas rate August-2020. 
at Current Euro exchange Rate to Rs 193.5 
(4 Shifts, total 18 persons, 1,000,000 I 
month) 
Rs 1,008,000 per month. 
For total cost on gensets. 
Including all factors 

M3/KWh 
Rs/m3 
Rs/ Kwh 
Rs/ Kwh 

Rs/ Kwh 

0.260 
39 

10.1 
0.60 
0.34 

363 Days 8400 per year Hours of operation (40 Hrs per year for planed maintenance) 

Total Cost with MTU Engines. 
Heat rate of MTU 12VL 64 Gas Engine 
Current Rate of gas 
Electric Unit Cost with Gas 
Total Parts Per Kwh Cost till 80,000 Hours 

Salaries effect 

Checmicals I maintenance I Lube Oil 
Deprecision @ 10 % per year 
Total Unit Cost of MTU Sets 
ECONOMICAL COMPARISON. 

Stem Generation per Hr 2 Tons 0.6 Ton per engine 
Steam lmpect'@ 2200/Ton 4800 Rs 34,560,000 Rupees saving Per YEAR (10 months) 
Note : Will install latter on. 

New investment for HRSG Rs 34,560,000 Total Power From 03 Gas Gensets (I) 45 

~ degree C. 

Steam Generation And Hot Water 

Model Amount Qty Total Remarks 

12VL64 @ 400V I 325,000 3 e 975,000 with 2 years consumables & 
2 vears Warrantv 

Total Genset Price in Euro € 975,000 
Convert in Rs 196.0 191,100,000 
Heat Recovery Boiler 3TPH 19,685,000 1 19,685,000 
Total Cost Rs 211, 785,000 
Duty Factor 5% 10,589,250 
Transportation, loading and unloading Rs 1,000,000 

Installation of 3 x gensets Rs 31,705,800 including Power Cables & 
Foundation, Panels. 

Total new investment Rs 255,080,050 

Investment Phase 

Model Rating Qty Total kW Remarks 
12VL64 @ 400 Volts 1521 KWh 3 4,563 
Total kW ' 4,563 Total'Power From MTU Gas Genset I 

MTU Genset 
21 th October,2020 

FEASIBILITY FOR ITIEHAD (Pvt} ltd By 3 x 1.5 MW MTU GENSETS. 
(During Pay back Period) 
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3(5)-A(iv): 

LOCATION MAPS, SITE MAP, LAND. 

ITTEHAD(Pvt) Ltd CAPTIVE POWER PLANT 
( 4.563 MW) 1 KM JARANW ALA ROAD 

KHURRIANW ALA FASIALABAD. 
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= 413163 SFT. 
= 237795 SFT. 

() 
Attachment : Land registery attached. 

TOTAL LAND AREA 
TOTAL COVERED AREA 

. TOT AL LAND : 



AYUB CENTRE-FIRST FLOOR 
HAJJI ALLAH DITTA ROAD 

LINK PECO ROAD 
TOWNSHIP,LAHORE 
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SITE LOCATION OF ITTEHAD(Pvt) Ltd CAPTIVE POWER 
PLANT ( 4.563 MW) 1 KM JARANW ALA ROAD KHURRIANW ALA 

FASIALABAD . 
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3(5)-A(vi)-TECHNOLOGY, SIZE OF PLANT, 
NUMBER OF UNITS. 

ITTEHAD(Pvt) Ltd CAPTIVE POWER PLANT 
( 4.563 MW) 1 KM JARANWALA ROAD 

- KHURRIANWALA FASIALABAD. 

(/..,-.. -,• ~-.,. ~- ITT~HAD' 



Attachment: 

MTU Rolls Royce Gas generator catalog attached for reference. 

Electric consumption of Ittehad (Pvt)Ltd = 3600 KW 

Electricconsumption oflttehad Fabrics (Pvt)Ltd = 600 KW 

Electric consumption of Ittehad Textiles (Pvt)Ltd = 900 KW 

= 1521 KW 

=4563 KW 

lx12V64 FNER_ 400 V MTU Rolls Royce 

3x12V64 FNER_ 400 V MTU Rolls Royce 

ITTEHAD FACTORIES ELECTRIC LOAD DETAILS: 

SIZE OF PLANT 3 X 12V64FNER_ 400 V = 4.5 MW 

NO OF GAS GENERA TORS = 03 Nos 

GAS GENERA TOR SETS "MTU Rolls Royce power systems AG Germany" 

TECHNOLOGY: 



Geschlltsfiihrer I CEO: Bernhard Bachle 
Sitz det Gesellschafl I Domicile: Augsburg 
Reglstergericht I Register Court: Amtsgerichl Augsburg, HAB 16652 
Bankverblndung I Bank Detail: Deutsche BM< AG. Stuttgart 
BIG: 60070070, Account No. 162901300, IBAN DE 07 6007 0070 0162 9013 00, Swat Code DEUTDESS 
USt.-klent-Nr. / V.A. T. No. DE 190458278 
http://www.mtu-solutions.com 

MTU Onsite Energy GmbH 
Gas Power Systems 
Dasinger StraBe 11, 86165 Augsburg, GERMANY 

J~& 

Commerzbank AG Stuttgart, Gennany 
BIC: COBADEFF600 

975.000,00 € 100 % commercial value CFR KARACHI SEAPORT I PORT QASIM, PAKISTAN: 

Country of supply I Country of Origin: Germany 
As per contractual agreement payable out of Letter of Credit as follows: 
against Packing List, Commercial Invoice, Biii of Lading or Warehouse Receipt 
out of an Irrevocable confirmed Letter of Credit (UC) 
To be confirmed through: 

975.000,00 € 325.000,00 € 3 pc(s) GAS GENSET M1lJ 12V4000GS, ELECTRICAL OUTPUT 1521 KW, 
VOLTAGE 400V / SOHZ, WllH ACCESSORIES 
Genset Serial Number: 10 be defined with dellve,y 
Custom Tariff No.: 8502.2080 as per Exporter's cus1oms tariff 

8502.2090 as per Importer's customs tariff 

0010 

Total Price Unit Price 
main positions listing as per MTU Offer: 
item description Qty Pos.: 

Delivery of 
3 (three) gas gensets MTU 12V4000GS 
CFR KARACHI SEAPORT I PORT QASIM, PAKISTAN (lncoterms 2020) 
to be detailed as follows: 

Subject: 

Proforma Invoice 

18-Sept·20 11625037~1 
,'.)at~ if lssce 

not applicable tbd 
Your VAT Registration No. 

as per contract approx. 7 months FOB German Seaport 
Time Shipping Address 

lttehad Private Limited 
1 km, Jaranwala Road, 
Khurrianwala, Faisalabad, 
PAKISTAN 

CFR KARACHI SEAPORT I PORT QASIM, PAKISTAN 
Ter.,,.s ci :!e,ivs:-:, 
swen.'Nilli@los.ro::s-royce.eom 
~-mail: 

+49 821 7480 2322 Swen WILLI 

tbd 

18-Sept-20 PO No. RAE 116250079 001-01 
lttehad Private Limited 
1km, Jaranwala Road, 
Khurrianwala. Faisalabad, 
PAKISTAN 

MIU On.$itf: EntOJY r.;rtt,H • Posrfach 10 ?l 30 · P::§6011 Aoosbyrg 
Purcllaser 



Hv·rN. :aer.g.ccm 

Faisalabad Office: 
P-25,AJ-Hamra Town. Faisalabad, Pakistan. 
Tel. No: +9241-2521784-85 

ltA ENGINEERING 
&SEIMCES Cl'VTJ LTD. 

Lahore Office: 
6-V-li!, Gulberg-lli, Lahore, Pakistan. 
Tel. No: +9242-35779720-21 

Karachi Office: 
2nd Floor. Plot No- 18,Sector-47, 
Korangi Creek Industrial Area, Karachi-75190 
Tel.: 021-35120442-3 Fax:021-35120439 

THE NEW NATURAL GAS-POWERED 
SERIES 4000. 

A Rolls-Royce 
solution 



All SIEMENS ~ ~I> (j;) 
BROAD 

Best Regards 

MTU has customer base not only in Europe but in USA, Turkey, and Japan along with other major countries thus showing its 
worldwide and diversified acceptance by worldwide customers proving superior technological features with great savings. 
We are really thankful for giving support in Instrumentation, Switch Gear and Rental Business; we are willing your same trust 
fr support in Gensel Business. 

Excellent Fuel Consumption 0.24-0.26 Nm3/ KWh. 
Top overhaul at 21,000 hours. 
Major overhaul at 63,000 hours. 
MTU offers REMAN Engine/Parts at the time of Major Overhaul i.e. 63000 hours, which is an economical option & 
reduces the cost of downtime too. 
Gas supply with electronically controlled gas metering valve . 
Electronic high-voltage capacitor ignition system with one ignition coil per cylinder. 
MTU Onsite Energy Gas Gensel series have identical spares, which mean less inventory management. 
Electronic speed governor for speed and power output control with automatic knocking control. 
A complete CHP model is custom made from factory for plug and play, swift installation and lower cost of installation . 
Factory tested with comprehensive performance evaluation 
Rated power is available up to 45°( and 1 OOOm above sea level without de-rated. 
Backed by R.A.Engineering & Services Ltd. 
24/7 product support . 
Ample parts stock in Pakistan . 
Rental Facility . 

The product portfolio offered by MTU Onsite Energy includes standardized Gas Gensets for combined heat and power 
generation within wide range from 120...: 1948 KWel have a look on below features that are designed: 

Introducing premium brand of Diesel fr Gas Genset based on renowned German Technology. MTU Onsite Energy is one of the 
core brands of Rolls-Royce Power Systems AG which is a world-leading provider of diesel and gas engines, complete drive 
systems, distributed energy systems and fuel injection systems for the most demanding requirements. Introducing premium 
brand of Gas Genset based on renowned German Technology. MTU is a well known Gas Engine manufacturer worldwide, 
being the market leader in Europe in CHP application having more than 1000 MW of installed Population worldwide. The 
subject company is 100 years old and is specialist on Gas engines manufacturing, it says if you have a gas that burns, and MTU 
has an engine for you. 

After achieving continuous success in Instrumentation, Switch Gear and Rental Business Alhamdulillah R.A. Engineering fr 
Services has embarked upon new journey and has entered into Generators Sale's business. 

Dear Valued Customer, 

R.A. ENGINEERING 
6' SEltVICES (PVT.) rm 
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Depending on the legal requirements on site, our 
CHP modules 6aD also take on emergency power 
generator functions. 

Common applications: 
II Hospita Is 
II Telecommunication centers 
II Data centers 

Safety-c:ritical applications 
For safety-critical applications. a continuous· energy 
supply is essential. Our gas engine systems have proven 
themselves in numerous environments. 

Common applications: 
:t Food processing 
;; Chemical production 
Ii Traditional plant and systems engineering 
ii Greenhouses 

Common applications: 
!I Housing estates 
II Swimming pools 
II Hotels 
II Schools 
II Public buildings 
II Leisure centers 
II Shopping centers 

Local heat supply is an economically viable alternative to 
separate heat generation in individual buildings. Its 
users benefit from various cost advantages. Investment 
as well as maintenance costs are significantly lower, and 
since a boiler plant is no longer necessary in each 
building, additional s~ce can be gained. The CHP 
system is a reliable, economical and eco-friendly way to 
cover rhe hear requirement base load. Heat storage and 

. an additional peak load boiler enable a flexible generation 
adaptation to the users' heating profile. 

Our CHP.systems powered by natural gas are deployed in Industry and commerce 
numerous applications worldwide. Our CHP systems provide energy efficiently and 

independently to companies with a continuous demand 
for power, heat or also cooling energy for their 
production processes. Gas-powered CHP modules from 
MIT Onsite Energy are also an interesting alternative if 
the production facilities' capabilities are to be extended. 
Rather than increasing line capacities, you can invest in 
a distributed, independent energy solution. 

NATURAL GAS CHP SYSTE~11S: 
HIGHLY VERSATILE 
CUSTOMIZED SOLUTIONS. 



CHP for bot?sing estate -Vauban" in Freiburg / Germany: GR M9 NS 
1i Electr..cal power: 84'9 kW !! Thermal power. 1,300 kW 

CflP for "'United Bospi~al" Bangladesh: 2 x GB 1166 NS 
1/ Decirical power: 1,166 kW eadi .'i Thermal power: 630 kW each 

CHP for iz:du.st,;-2.1 bake.r, -).fasten:.acher- in Giitersloil / Ge..'IIWIY' GR 849 N'5 
· Electr. po1ver. 849 ~W · The..-.,,. power: 948 kW Coo.ling cap.: !05 kW 

CHP for hotA!l "'I'nube Tonbach" in Balersbronn I Germany,~ x GC 232 NS 
if Electrical power: 232 kW each i.1 The:maJ power:358 kW each 

CHP tor swimming pool in Amberg/ Genaany: GC 232 N5 
:: Electrical power: 232 kW ! I Thermal power. 358 kW 

CHP for housing estate in Daugavpi!s I E..ctooia: 2 x GR 1999 N5 
" Electrical power: 1,999 kW each :: Thermal power: 2.2 1CW each 



Local 1upport. Worldwide. 
Whenever and wherever you need expert support. MTL' 
Onsite Energy specialists are available through our global 
service network. This continuous and long-term care 
ensures b.igb availability, dependability aod efficiency 
throughout the lifecycle of your engines and systems. 
To find your local MTU Onsite Energy distributor, visit 
www.mtuonslteenergy.com. 

YakaeExchange 
ValueE.xchange provides a full range of genuine 
remanufactured engine products, engineered to ensure 
robust, reliable performance. A rigorous reconditioning 
process ensures the same high standards of performance, 
service life and quality as new products - including design 

.and model updates. As a result, genuine ValueExchange. 
products feature the same technological advancements as 
new products. When you choose ValueExchange products, 
you get genuine quality, speed and peace of mind while 
lowering costs. 

ior maximum performance and value. 

ValueSpares genuine parts and consumables are designed. 
rested and approved s,;edikai!y for Wit Onsite Energy 
systems. Only MTC Onsite Energy can guarancee genuine 
quality, with ValueSpares oils, coolants and niters products 
taat are designed to wcr',: seamlessly with your equipment 

Value$pares 

II Comprehensive training is a great way to get maximum 
efficiency from your equipment. From timely preventive 
maintenance to minor repairs and simple error 
corrections, our customized training p~rams are 
designed to make your service personnel proficient 
with MTU Onsite Energy engines and systems - 
maximizing your return on investment 

I I Service Agreements make it easy to plan the cost of 
maintenance throughout your system's lifecycle. A 
variety of options are available, including service, repair, 
maintenance and inspection contracts. The details, terms 
and periods of each package customized to meet your 
individual ~s. ensuring cost certainty and maximum 
availability. Professional maintenance is performed by 
MTU certified technicians, using only genuine MTU 
new or remanufactured spare parts. 

ValueService 
ValueSenice is a full line of maintenance and repair 
solutions to help you protect your investment and gee the 
most out of your equipment. From training to Remote 
Diagnostics, MIU Onstre Energy provides you with all 
the tools, with support customized to your needs. 

MTU ValueGare includes three product lines: 

network. 
0 

Purchasing a MTU Onsite Energy gas power system / "Remote Diagnosttcs" is a powerful solution that links 
pays off in many ways. in addition to enhanced you directly to a record of your generator set's activity 
performance. efficiency and reliability, we offer a full through a secure Internet connection. Through early 
rahge of superior service and maintenance support through fault identification. vou can act quickly to prevent 
~ITU ValueCare - a portfolio of value-ennancing products damage, save on service and repairs. identify spares 
and services designed fur peak performance and maximum needed and increase engine efficiency. 
updme. Support is always nearby -'- anytime and anywhere. 
For your convenience, MIT ValueCare is available 
worldwide through OW' ~r..: Onsite Energy service 

MTU 'VALUE"·"''\' .rlr= · . · · "G/\t\t: 
SUPERIOR s·ER.VICE 
FOR LONG SYSTEM LIFE 
AND TOP PERFORMANCE. 
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Technical Data Sheet 
93800051636_V01_en_PK 
Voltage I Frequency 
Cooling waw i.mperature (In I out) 
N0x •mlulons (dry, 5 % <>.) 
Mixture c:ooler 1st stage- ........... (In) 
lllbdure cooler 2nd lltage ..., 1llmperabre (In) 
ExbauSt gu l9mperature 
Catalytic: con.......- 
Speclal equipment 
Elevation abo-.e sea level 
Combustion ..... amperature 
Relatiw combustion air humlclty 
Standard apec:itlcatlons and r-vulatlona 

Elierw.i.i.ia. 
Electrical ~2)>) =~;~~ ..... - .... --- .. ==~=-~~~~s1-~~cooer> _~ 
Thermal. !JU1Wt.~ ~ 2nd $ge ~ . 
~JleaH.1~·~l 
Er,ginepowerlS0:3046-1 

21 
····-··----. ··---- ·······-· _ ··-- •• ~~~=~-;1 

T olal efficiency 

~~~~.i· 
Combustion air mass flow ==-==~::;: ,~ - 
~ges~~--~- .... - .. 
ExhaUSI IBmperaltn after ubocharger ~fllll~ . 
~gas 
~.!ll!S 
Biagas_. . .. ~ 
Landfill gas 
Fuel~~ 
Minimum methane runber MN 

~~~~::~:fr°-~e~:%1'\~ .,;,.~~~~i.N. 
N0x.stal9das NO,, (dry, 5% o,J .. __ ---· ..•..... ·-··· _ • .. _ -~-i,N, _ 
CO(dry,5%o,J ··- --·----··· _ ·-- --· ··-······-----.. • _m.g/tn'i.i'.l, -·- 
~-(~.5.~_C>v _ _ __ _ __ ._'!19,'n!i.N '; 
voe (dry. s % o,i mwm' i.N. 
~~~-~~!#!.'~~-~~-.,::,::t;.;JJD/::>T,"(/~.5 '\ o· .' . ·: .· ... , .. ·;,"·, ..... L,,::;_, 
Nimberof~/ ~ __ .. ------- ··--- -------··· ------ ---------········ .. ..~ . . ---· l ·- ·····---·-- V-·-·------· 
Engine..Jype . ···-·· ··-- -···--····--····-··········· •......•. ----·- ·-·-······ .•.. ·--····--·· ---·-··-··-···-- ... ···--·- _._-· __ ··_·-··· .. av __ ~ .. ·N-- ·-------··-------~.:__ _ 
Engine~·------·--------·······-----·-··---····------·------------ --·-·-···--1/min.. _ __ 
Bore........ --·-·· ·-·-··---· -···------ . m.rn........... . 1_?.ci..o .•.••..• ·-· ---·· 
Slroke . -·------- .• ... ----·--- , ----· ······-·-·-·--mm .. ·------·-- . . 210.0 _ ·--- --· ------··· ... 
~--- ····-·· . ...: ··- ····-- : ----···----- ··········-··· ·----·· ·---· ----~·-· ·-·· .. ····-· -- _3El._1_ . - ·------ - ---- -·· 
.Memi~~- ----------- -·--···--·- ··---------- ···--·-··- trJs __ ·····--· _ --· .. -·--· 10.5 ..•.. -··-- -·--·--·- ..... 
<::ompn,ssiontalio .. --·----··--·--·-·· ···········-·--·-····-------·- ···-· _ -·-·-······----·· -··· -····· 12..-1. -·- _ ····-··· _:::=\': sp,3ed nir>-1 _:-~:::~~-~:~: ~-:._·--~-~~=~=-: :-=~~=- -~-:~=~::~c,:it ~· .:=.- _ ~~:::.-=-~~-:: _:·~~~- . . _ .. _ ·-~····· ---- -·· 
Exhaust back pn,ssin nin. • max. after moclie mbar - mbar 30 - 60 

~;~!~~1":f~:;f;'J!t;!,rff;~~Z:t.l?h~f;~t!~~~~~~~I~;,/{1.0,7£1,'.';!~,1.~z~/?~:;i~~-·- .. :;J;,:i;;:\;i~f.~i'~l?t1!f:f~~~-'f:ZS?~~·~l,~;~:,9,:··~:('J~ 

MTU 8V4000 GS 
GG08V4000A1 

Vi Hz ·400 
·c 

mg/m'i.N. 
·c 
·c 
·c 

-· A Rolls-Royce fjj/j,Jj soo11oo 
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§ysl8ffll and consumalllas haw ID c:onfoon ID Iha~ aclual. a,mpat!)' -: 
1) -aJbicr.-al1013mbarandT=273K 
2) Pm1e - operation d be designed l!l-=ilc ID Iha project 
3) Generalorgrmsp(Metatnominal,,,,._, __ a 1 andnonwwfrequency 
4) Acaxdi1g ID ISO 3046 (• 5 'll. -.,.l "'*'!I........,... fuel used II nominal Wllage, -- = 1 and nominal t,equency 
5) --cbin!j i,id I*'* "l*alion 
6) Thermal ou1l)ut at layolt 18mper.llunl; 1Dlerance +I- 8 'll. 7} -~ofaleloctrlcol lhe_/~ 

8) Deviations from Iha la)QJI ...........i,n raspec:IM!ythe ~ luol '31 hlNe.........,., on lhe- efficiency and exhaust enissions 
9) Funclianal c:apab8y 
10) Rlolorenco value Ill nominal load (wiholt - of oil achango) 
11) - ,.,..,._ 1000 m heigt,tof locatian ...i-. 40 ·c ir1lake air~ --deramg 
12) Mex. - cos phi at nominal -(viaw of producer) 
13) Slated.,._ for ""*>g ful ~ 65'11. - and 35'11. !lll<:ol, adaplon for.- cl_ ""*'!I_ composition necessary 

Tho system~ nust mnsider the -.nee. 
14)-lo8aal~- ...... 
15) The Cv value dedaras the"""""""" flow in m'lh ll a pressure dmp af 1 bar . ...,_ and max. low ral8 inils are defined. 
16) Staled - for--· adaJ,lioll lor _ cools,g _ oornposti:>n ,-Y 
17} Ody oener--· and suface losses 
18) FIOSl.fnle ~ fflJSlbe~ 
19) /llrW:Jun of - u rrusl be adapled ID lhe ps saf9ly a:,ncept 
20) Assemlies induding pipe """1t 
21) NJ oound pn,esun, - « -- k8I 
22) Max. - cos phi dependo1g on..,._ in ao::oolance wlh lhe recµrements af !he BllEW -,.ar,,ungsrichtlinie {German Medasm Voltage Directive) 

... J-.·,, I 

86.1 
2000 
86.0 

500 
90.0 eooo· 
93.8 

250 
88.7 
4000 
87.2 

125 

170 • 250 t , 65 

dm' 

15 
d~~-. 
d~. 

--~ 

160 
135 

dm' .. 

}4/9.0/- V/kW/M ···.·.. .. 

% 

10500 
:.~_ .. , ... 180 

15_ 
20 

51 
30/35/40 

kW_ 
·c 
-c 
.K 

m' i.N.lh 

·"' 

bar 
bar/m'/h 

m'/h 

•c 
·c 

26.3 I 
6 

0.84 bar lm'lh. 
bar 

Cv value 1ll ,51 
m'lh 

53154.3 
23.5 

-c 

bar 

m1lh.: 
bar I m'lh 
m'/h I bar 

·c 
:: ···- .. 

MTU BV 4000 GS Technical Data Sheet 

;~'1~-~~-;- 
~lf!m~(,n/out).~ 
Coolant volumetric flow. design, constart "" ,.1 
~1~-~ •. -~sn- .. !=.:- .. --- .... 
~".!· ~!l?'l_,.i&e_! _ll'ifl._~atio., gaug&Pf.9SSl68 ~~:r~~~- 
~!IU"t~On/oul).do!sign . 
Coolant volumetlic flow, design. con5lan! 13J "I PnlSSlfll: dSOP., ~gn "1_ . .. . . . 
Max. operation pressi.re before mixtl.-e cooler ~ngclnialt~' •. . . .. . 
E~ne ~_!,!r_n~ (!pl out), design 
~ting~~~peratiJre_(in/w).~ 
Heating~~rale. d:esign 14110J . 
Pr8SSl6e drop, design 1<1 - . - -· 

~~~~?(~~~) 
Gensel ventilation heat 171 

l~aj[~(~~>- .. 
M.~-~ro..c1'!!.~ ~--- 

~~~Fi~i~~>,~I. 
Efficiency 
~!'!'!'41 . 
Nominal IIOltage I I c:apacily ian!d FDH,ng ciUll!Jtlll•e/OWl!f, • . . . '9<J < . 

Lube oil for engine 

~:{i:~er 
~-ng~~~~eicchal,ger2Dl__ ... 
Lube oil b- gearbox 
Gas~~ 
Nominal swi I gas pressure rrin. - max. (al gas regulatian line inlet) ON I mbar. mbar 
~-~~-~('(iiieler_~~.rr-~+3~fl>r~~; • .,, .... ~~· .. 
Frequency Hz 63 
SQ<n1 ~ level dB 76.3 
FreqUBflCY. Hz 1000 
~~~ d6 89.1 

Lin dB . 98.0 
$!_1!1.~~~!!!S.... ..... .. _dB(A) ... !15.5. 

~F-~~~,itf .. dlsiitiicei!».OU!iet~..-.~~·~dl!W~ar:Hz·.~~~a·: 
125·,\• 

.:": , .. _ :<:;'':<:·;:?I':}\'Dl 
--- . ..., _250 --· 500 _ -· 

San:l pessu111 !eY81_ • ··-··· dB 101.1 1_ 1_7.9 109.3 103.9 
l:".'!11.'*29'.. .. Hz 1000 2000 - -- ·-· 8000 _ 
San:lp,ess.-e!eY81 ··-- ...• _d~. . .. !l!i-~ ···--!l'l-2 ... 90.4 ···- 85.1 _ 

____ Lin dB 118.7 ... -----·--·--·-·-·--·-·---- 
~2f-~~----------· ···-··-- ·------ ~L- 1.!J!i:!l...... ·- - . --· ---· ·--"·-·······--·· ·--·· 
~:<~"11;?£?~i?·~~~~.:~~·~f~~:.{?!l:~~:.i_:~:~.:·.~:;r~:.~::.;·.~·~~.2~~r~:rJ;~tJ~~~\:~};:~;r~;::~::~·.~·,~-:~:%t;~:~;~·;_;r;~f.!.·'.: f·7;~·:.~'~·· y; .. · .. i·?:·J~f~~'.~~s~·::~·c1~~:;·;-\?:s2;r~r.~t~t~f[l~~t~~:ffl?1~~~~r~~ 

GG08V4000A1 



1/2 

--··-·-- , .. 
I 

,_.':.6.!! •. 

<_500 
< 1000 ...... ·--·-· 

. .. 8_0 _ 
10.0-10.518.3-11.0 .. ·· . '':.::· . . . . .. ·: · ·:_·.~: .... -·:~·/);;:·}~ftE\;.~ 

. CH., >95.Vol.% 
not appllqibl_~ 

. not appl~cable_ 
not a1>1>licable 
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~atlr.11 gas_ 
Sewage gas_ 

~i~~-·-·-·······­ 
~andfilt_ gas .. . .' _ ., 
f:.'!9l 111911lre~-~ ... 
~~ni'!'!JITI ~~~.!l.Ul!'~r..... .~"4 . 
~~~-~~.!~~~;~~~~~~~ii~tc!f;;,ti!~.~- :c;·,.,~~f!t..LN. 
NOx,stated asN02(dry, % O,) __ ----·- .. ---·--- .. ·-------- mglm'i.N. 

-~~_(~'I!._~-~-------·---· -·-·--" _ ·- ----- ·-------·--·---·-- "!!J!m'~.I"· .. 
HCHO(dry,%0,l --------- ·-·-·--- ··- --------------·-·--mg/m'i.N . 
VOC (dry,% Oz) mglm' i.N. 

:~.~:!l!O~;.°!~i~~~bi,im,~~~wM.~1111·,<·'.-:Aii;i:.;.~~Wtf:J/~\/(':\\2;::·'.·:::'..'.-: .. .. · •.· ... :.;_ .. y-.._;,,,.,·: 
NLll\ber})Lcylinders/con!gi.nlion ---------------·· -----------------·----------- --···----·. 12 --·--··· {--·----- .. --~---·-- 
.§!lg}~~ ----------··--------- ·--···---- ------··-·------------ .. ··-------·· ---·--. ·- -····-· 12V4000L64FNER ------·-------- Engine~-----------·----·--·---- -·----·-·- Hmin_ _ __ ._ 1500 _ 
_ Bore --··-----··-·------·---·····-··-----·--·--·----------·---------·mm . _ .. _ .. __ .•... .. _ ... _._170.0 __ .. .. _ 
Stroke--------··------· .. ------·--·-·--------------------·mm . . .... ·- ...... __ ·---- 210.0 -·---··---·-·--- _ 
CL~---------·------·-------·-------------------dm' ,. ····-· ·--·--····- s1.2 __ ---------- 
Mean~~--- mis·-----------------·-·---- 10.5 ----····-----·- 
C~ratio -·-----------,..----··------·-··------------·-----·-·-····-·-- ------------------ 12.5_ .. -·--·-····---·-···----· ~:::=~": S~Jlli~ ----=-~ ==~-~:~_::~=====- ·===-:=~ d~/h~.:::=~== - -~~~ ~~~~-=-:~-=~~-= ·: =·-·::==-=-·==~-==~-= Exhaust back pressure min. - max. after module mbar - mbar 30 • 60 
~~,:;.~~~.~~~~~~~~~;:~\~~ff(~~it?~11~'1~~--§~;,tt:~~Yt~~~fQ"i'.f~~?-~r~'.';~;~., ::~--·~~.i.r_.~~-¥}_:\h.-~t=;.:;.:~~--~~JtJ_Yi~;~_}}·_,·f ;(~· .. ·r.§:_~;~_<_:,,,:s~~x;·:_,:;~1r~.;~-~~- j 1., l!e"Ra.!.=ti:~,:,,, ..;.,;!7',·(·te.i,:m"';:!'f~~nse: ~d·ass~~F}···;;'f'-"'"1'·=·....-..;,,,e.o<,,, . ....-,~~ . .a.~~i'.; . .,,.,«,<:..w • .-":"'°'k.,V,.,A,~·,.,• .. ,.,zr.,,A!'- , - - • --=- ~-~= -·, ~-= ·-- .... ~~~ 
_ =-=- =--=""~ _ ---·---·------ 2152 _ 
Insulation dass. I temperall.n! rise dass _ .. .. ---··--·-----------·--· __ . ---·-· _ .. HI F --·-- _ 
Wi~~-------- ---·------------·----··--·--····------- 213 
Protection __ ... ·'-------·- IP 23 -·---···--- . . __ 
Max. allowable p,Uod~(overexcited)lcapadtivejunderexcited) ·~ ---·---·------ ---·-······· _ _ __ ·- ._Cl,811 __ --····-·---·-- 

--~~~~WD?~}f,/&7:,L'i?;f}_~~J;.:~~~~1;:i.f[,f}~~~~'f;:J;~~J,[:'·:~:;:1,~\. •:·:;;E~?:A:}.~~~:W~,f~~L~&:~;?;;~;Ff;'.&F~~t:%}J\1~ ~= ::i:~~·~g~-------··-··--·- --- ------··---------~~ ..... ··-··--. 7~.:2 ·-·------ ---·- 

Pressure drop~,., ·-··------ CV value f3>1sr barlm'lh 2.18 .... -··-·· I ., 38.9 · 

Nii~ ~~1~~~1:~~~~~,~~~9::;;~~fi·}~:~E-~~~~t~;~;g-· -:{Af;f?~~~~~~~~Yi~[~~l~~)[~}~l~~ 
Exhaust gas temperatJ.n (outL____________________ __ ·c ... .. ........ ----------··------- 
coo1ant tem~ (in/out), design---···-- -·--·-·. -·. - .. ·-·--···---·---· ... -------- ... ·c. .. ·----·--· .. - . . ..... ·---- -- ·-----------. 
Coolant volumetric flow, constant 13> 1"> m•n, 
Pressure d.!QP, desiAn ">-·--------------··· _ CV. value 13> 1>J. 

·-·--------·-·-. -·-·. kPa I m'lh _ . 
Min. coolant flow rate I mio. operation gauge pressure . . --·· m'lh I bar.... _. 

_Max. operationpressure.JcoolantwaterJ ... ----··--·---·-·-·---·--- .. ·--··-----·- ··------- bar ..... __ .. 

2904 
... 37.~·-­ 

~057 ... mo . 
....... 3885_ 

-,~7 

..... 41.7. 
__ _!39.8 

-~~­ 
.J~!>SJ 

... ..78:4 

.S(1 
.. ?61 

.. 18,23 

.. 4254 
5494 
4475 

_39J!J. 
. 5ti!3_8 

455 

49 
( 605) 
1171 
97.5 

. 43'.~ 
90} .. 

75 
1141 
2619 
619 
619 

68 
417 

-not "1clpd8!1 

I 
35 
80 

I 
78192 
<500. 

5702 
7363 
5990 
5354 
.7615 
417 

79 
(?17) 
1560 
97.5 
44.4 

_90.1 

100 
1521 
3428 
849 
849 

100 

nr i.~.ni 
.. kg/h_ nr i,N_./h 
m~),tj.ni .. 

. ... ~glh ·c 

% 
kW 
kW 
kW 
kW 

---~w 
k'!'{ 

... ~w 
kW_ 
.. '4. 

-·~­ 
.. % 
kW 

Energy balance· .". · 
Eledlical Power 2) 3) 

i:riergy iiiiiut _ ~ ~- 
Therma1 output total 8l 
nierrnal .ouljlut .~.!19il)!_(b!odc, 1~~1. 1st s_tage mbdunl cooler) OJ i:.~:c~~~-~:!:t:t ~-- 
~aust ~aJ_(.1~9.:!';l8l. .. . 
.E.n.9i~ ~l!!'_ll?.9. ~1-~ _ 
_Ge~ra!l?r_ef!i9~1"9ll)<!Vier fact~r ':'_.1 
Electrical efficiency • ..... ·-·-· .. 
i:_ot~I eJl!_~ncy 

71. 
_ 

Power consumption 
·~-~·~~~ii~gn· 
Comi?tJs.t!on ajr_~_!>Jllll_le .ft()',Y .• 1> 

Combustion air mass flow ~=t::t~~ ;;.);t 1': :: 
Exhaust gas mass flow, wet_··--· 

'~~ra-ir·1-~fa~?~?- 

mlmbar 
'C 
% 

-c 
lt!Qf!T!.)i.N. 

-c 
-c 
-c 

. ; -: 

Technical Data ;:,n,,..,, 
93800052741_V01_en_GB 
Voltage I Frequency 
Cooling water temperature (In I out) 
NOx emissions (dry, % 0,) 
Mixture cooler 1st stage water temperature (In) 
Mixture cooler 2nd stage water temperature (in) 
Exhaust gas 18mperafure 
Catalytlc converter 
Special equipment 
Elevation abow - lewl 
Combustion air temperature 
Relative combustion air humidity 
Standard specifications and regulations 
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22) Max. edrrissible cos phi depending on voltage in accordance with the mquil8ments of 1he valid 'Standard opecifocations and regulations' 

s~nCXll1SUlrelllest1avetocontorm1o111e~actua1~yar,datds: ·-··-·---. 
1) NonnalaJbic meter at 1013 mbarandT=273 K 
2) Prime pcMer operation will be designed specific to the project 
3) Geoerat>r gross p<Mer at nominal vollage, power fader• 1 and norrin.ol frequency 
4) Accollf,ng to ISO 3046 (+ 5 % toleraneeJ, using refenlnce fuel usad at nominal voltage, power factor= 1 and nominal frequency 
5) EJriuion val.- during grid parallel operation 
6) ThennaJ output at layout temperatu19; 1Dlerance +/. 8 % 
7) P- consurrption of al eleelriCal consumers which al8 fflOl.f11led at the module I genset 
8) Deviatklns from the layout parameters respeetiveti, the '8f9lence fuel can have influence on the obtaned efficiency and exhaust emisoions 
9) Functtonal capability 
10) Reference value at nominal load (without amount al oi exchange) 
11) Generator (at nominal power) max. 1000 m heighlallocation and max. 40 ·c intake u~"'; else power defating 
12) Max. -cos pt,; at noninal-(Yiawal~ 
13) Staled values for cooing fluid~ 65% - and 35% gl',a)I, adaption for used ether cooing fluid compcsition necessary 

The system design mJSt consider the tolerance. 
14) Pressure loss at relefence flow ra1I! 
15) The Cv \l8lue declares the volumetric: flow in m>/h at a pn•••11ue drop al 1 bar. Min. and max. flow rate 1irrits are delined. 
16) Staled values for pu,e water, adaption for olher CXlOlilg fluld con1)0Siticn necesoa,y 
17) Only generator- end surface losses 
18) Frost-free c:ooditions must be guaranteed 
19) Amou'" of- a~ =•t be aciaple(1 IO the gas safely conoept 
20) As.sent>lies including pipe work 
21) All sound pressura levels at nominal load, accuding to ISO 852&-10 and ISO 6798. 
Resonance effects of the connec:llld elCllaust line can ir-..:a the exhaust noise sound pressu,e ie.et 

.. !_()3.~. . .. ··- 92.9 _ 

91.3 -· 8000 
-·-····-·-. - 

88,6. 
4000 

500 260 

150 • 250 

. . . •.: ' ~ :-.; :" 
dm' 

dm' 
__ dm' 

dm' 

2~Q 
200 

... 20 

dm' 

: .... 
V/kW/AA ..... 

. :~·- -, 

18000 
.\1~ .. i}J,:;\}i~2\D}.T:2It:::iJii.:/:,J/: 

m'i.NJh :%. ·:;· .·· 
20 

- . :c. 
K ... 

. ·c; .... 
85 - ---··· . 

_;J0_/3~/<IQ.Q . -----···· . 
15 

kW 

· . __ ,., .,..· ·. ·, .. 
bar 

_m'lh. 
bar/ m'/h 

·c ·c 
6 

m'lh 
bar I m'lh 

bar 
Cv value 131 ;~ 46_.7 

58160.1 
35.3 .. 
0.6 

·c 

. I m'lh I bar 
bar 

m'lh 
bar/ m'lh 

·c ~0018111 lempGrd[Ufe (in I OCi\), desi_gn ,;, «> 
1,.;cclant vciumetnc now. des,gn. constant 
?ressure drop. design "' 
Min. coolant flow rate i min. operation gauge pressure 
Max. operation pressure before mixture cooler 
Mixture c;c!Ollng 2nd stage, 9.$rnal_ 
Coolant temperature (in I out), design 
coolant voi~eiric now: design: constant 13> .. 1 

Pressure drop, design "' . 
Max. operation pressure before mixture cooler 
Heating circuit Interface 
Engine coolal"lt temperature (in I out), design 
Heating wa\er temperature.(in I out). <!esign 
Heating water flow rate. design 1•1 •OJ 
P~es~ec1roi,:·d~n "1 . . .. 
Max. Operl!tion gauge pressure (heating water) ~::r::t:~at ,n_ ·. .· 
Inlet !i~_te.!!l~r!I~; (minJ.lll!S_ig~) .. 
Mfn,.e.ngine_!ll9"! !!!'!111'3~ ~'- _ 
M3:~J.emi:,e_!!!~ lljffe~l).C8 ~l!l.ti_on_ aJr (in I out) . 

1., ~~tUt1:B~iiJ;l:?tr:n\;;1'.:ti°">. .,:~---··· ,·:··,.-,,,., 
Nominal voltage I power I capacity required f.~U~.ii~< .· ·· ... · .. - 
Lul:>e. oil. ~C?.r l!r:_19!ne .... 
9<>o1a_nt]l"I 81)9iM.. .. . . 
Coolant in mixture cooler 
fi~~!i;,;,~d;r~ate ~-a.t E!X,;i_3!19e~2lll 
Lube oil for gearbox 
'9a''~ijilijioli ~~ \ _. '. . · .. 
Nominal size I gas pressure min._ -max. (at gas regulation line inlet) _ _ _. _ _ __ ON_/ mbar - mbar 80 
Eriglnit 80U~d !wlll ~I (1 ~r dlstlm:e, fnleflelclj ·~ d~A) for IDtal A-w;.i&hi.N,i.ievel ~. ") d~ for slngluct~ve ~vel ... 
Freq~ . l:lz . 63 125 
So_und P.I!!~ le_vel . dB 83.3 87.4 
Frequency Hz 1000 2000 
Soundpjessure 1e...ii1_ . -.-- . dB 90, 1 .. 87.3 
Linear total sould pressure level __ Lin_ d_B. 104_.9 
:A~~i~~c{ici~~P.'~_j-~'Jl!I- ... . _ . .. . .. d~A) ... 1~ .. 5 . _. ... ··- . ...... ·----· __ 
A-weighted total sound pc:,o,ver level _ . dB{A) 123.9 

:y~~~ili]!~~"~~,1jf~r'disfaffl:!l!O. ~ ~~-~:ffe.e:~t~~~jtortf;,t,i!(~~·iilitt,d r.vitf~iiin¢e;,~ ~-~!i:for~·~u.-:~~~c::-:~~l;'.:.,2~;~·:'. 
f_f!gue~----·-----·--------· .... ··-. __ . Hz 63 1~~---- 2~----~-- 
§.olJ!!l.e~~~!... --------· ··-·····--·······---- d_B 11~,.~ __ go.3 110.8 102.2 
!..1'!9~~----···----- -· ---·--· --·- ---- __ 1-iZ 1000. ·- ···-~--- 4000 8000 _ 
.§.otmdJ?~-~~--------·-··- ··-··--·-· ·- _ ·-·-----·- ··--·-·--· dB . . !l~.} ·-. -· !l?_} __ _92.1 ·-·----·--· 82.5 --· 
Linear total solSld pressure level -·------------· ----····--·-· ··--------·-·--- Lin dB··-··-···-- 122.8 -------··----- 
A-w~trted total ~~vel_ -·· ..... _ ...... ·--- . ... . .. . . -·--- . ·---·- .. dS(A). _ -· ·-· 1_08.4 .... _ ... --···------------·-··--·--··-·-· 

-~1a-~1r~'ll.2<!1'm:'il§52;1)~~;~:::;.~;;i'2:~11'0(~t:~xE1;crX~(t;'f~~~:'.~:'(:+A~r· .: .1:}h1;~:::·;~~:::<?);;'.;2}Ya1~Ji&;.;G~'/l~i~Z~'S'.~~:WDE 
L~rlQl!l_-----··------···--·-·---··· ··-··-----·-- __ -· mm ··---·-··· . . - 5100 ----···----· 
Width ·--------··-----------··-·-··--·--·----··--------·mm ..... _·----- - ---····--··· -2000 
Helg!)L -··-··-·----------··-· mm-·-·--· -----··---·-· -2300 ·-----·--·· 

&~m~~?t~Jt~.fJ~;t.f~)I·£:~~1~*;.~~~~;_~:~~}!:~;tl~~i~~~~~(~&S;.~~~~rf~~Y~~~~.:ff.~~~;rt~~~:. ~·~:~~~~~:-X-{!1:.:rt~~~Mii!i;~~~~ ... 
Elevation_ __,, •. ·----· --··-----·-·--·---·-·-·---·· -·--- ·--- ·-· _ ··-----~~~.i<li!1£1 _ 
Combustion air 1!!!!J>erature ----·-- ---·- ---········ ·--··· ·- __ ·-· .. ··- --- _ --· _ .. - __ . .. -·· _ ~pfic to the _project _ 
Mixture cooler coolant~ _!!.n) ----·--···----· -------·. ·- -·- . -·· ·---·---. __ . ··- ·----~fie to the PLOiect a•~k~~~z~~ .... ,s·~~:,,c" ... r-- ..... .,;,···~··' ~ ..... "~~·-,.··11: ..... ,.-! .. ~~,-·;,.-.1 .. f_;;'-f-~~;:' ... -r ... ·-, .. ~ •.• ·:-:··~ .. -· ·;··. :':·~-; ... -~ • .,,,. .... ·:·._:·.· •• ·.,,_,.·.·.·,.··.·.·.·:·,:>-·· .. ~.-=,.'-.~~-·-,·~."_,,,··::~.:·-~--~·-.:.. __ ·_i •.. ~.-.,~~---,~--~-~- ... to_,_~--the •. - . .,.·a, ... ,_~.-- .. ~-.~~-Oied-~·.·._:. •. :,._-_'.· •. f··-f.;:~~.,.·t1·% "· .!~ .• , ··-" •• ,~ .... ·Vrr,.~ . - -~~~11.!!~ .. ~L~,tt;*~.1.'j~~~;;~;-::f~i~.~f~t:e:tt{!:i}i;-.ti~t-~.\~i::~t}~J:;.t;:':·?.:S~~ir:":.·.~;/'. .~ .. _ 2 .. 3·,___;:_.~r.I:.r -~ !:·~-l~~~~~~1- 

. ---·--- ,. A001072 ---------- 

MTU 12V4000 GS\ 
GG12V~D1 
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IP23 
. . _0.8/ 1.0 ··- 

--·-··- ·-------- .. __ H_/ F ···- ---------- 
- .... 2/3 .. --·-··. ···----. -- ----· 

..• 16.6 -· ---······-------- ... -- --·· ·-·····--·--··-- 
···· 0.36 ----------------- --- ---- --· 

. v .. ---- . 
.. •,' ·::·,··· . . ·" ·.:.····;-\• ·-~ 

< 500 
-~·1000. _ !!'9fm'..i,l'.'.I,. 

- mg'm'),N. 
____ r_ng/rll'_i.N._ 

mg/m'i.N, 

1_().0 ~.10.5 / 8.0;,11.0 
.... _80 

~~1 .••. · 

CH• ".95 _Vol.~ 
oot '!Jppllcab!e 
nc>t _applicable 

. not applicable 

•c. -.:) 

3194 
.. 11.25_ 

--~-5 _ 
3064 

-- .. -·4299 
499 

4700 
6069 

.485.6 .. 
__441!5 _ 
_6276 

_<ll,3_ 

6270 
. 8097 
~.70_ 

__S!19J_ 
___ s;Jl,4 

434. 

rn'_i,pjJh 
kg/h 

____ rn' i0N.lh 
_ _rn' LNJtJ_ 

kglh 

·: ---~~-.- .: · .. 
_88.4 88.5 

. 97.6 
_ 42.8_ 

kV°!' 
%.. 
% 
% 
kW 

kW 
_:µ_ . 

.. C5Q4 > -­ 
_(}(]7. 

!1.6,~. 
-- 39.1 

~7.7_ 

76 
_(~)· 

1600 __ 

52 
(663) 
1.7QL __ 

_97A 
41.7 

~VI__ 
kW __ 

3651 
863_ 
863 

k'IV 
kW. 
kW 

781 
: - . i_ooef. _ 

... 4§.?. 

.11.12 
~812 . 

... 650 
650 

1562. kW 
100: 75 ~~-- 

Electrical Power 2131 

~~:~,~· .. - .. . .. 
Thermal output total I) ~-~~~~er:,g~:~~ oil: 1st~~ ax:iefjll~ .. -· -- . =-=-~~~::;.,_ ----····· 
=-~(~~~~--.,---- .... . ... ::-.:~·--··· . 
~-~9_at~~~_1 __ ~-~_.,_ 
T~ efficiency . 
Power C01SUN)lion 1) ~:~i=~ 
Combustion air mass flow 
E.lchaust~·vclineb,~I 11 

~-~"!l!.~-~.5'ry 11_ 
~llll,S-~fl__ow,"'91'. ... - =~~~ 
N'!!_Ur>!I~ 
~gas _ 
Biogas _ 
Landfill gas 
F~·~11 
~?-~~~-- ·- 
~~~~}:/80.~~:8: 
NOx, slated as NO:, (dry, 5 % o,J 
CO(dry, 5% o,i-· --- - 
HCHO (dry, S % o,J . 
voe (dry, 5 % o,i oi#f•··" ... ~--.-bum~·~~ :,·-:~,:.<,·'.,,:::--1:-::,,:;:\···-- 
~o1~onc1ers1_~.- - - ···-- ···-········-·----- ---------------- .... --· ..... .!.6. 
~rqnejy)!! -------------·-------·-· --·--·-- -·-···----·- ------------·----·-·····-···· _ ----·-·· ········-· 16V4000L32FN ---------- 
Er@spead ·--·-······--·····---·-- 1/min ·- -----·-. 1500 ···-··--· ·-----··· ·-- . 
Bore mm 170.0 
Strol<e · mm · .... 210.0_________ · __ 
Di~ ·-------- •···· -- ·--- ···----- .. _ --·-·········-··------------·----------·-dm'_______ .. ----······ __ _76.3 _ 
Maan~speed---·------------···--····--·· ----------------- ----·------ m.ls ·--·-·-·· ---------···· ·-----···- 10.5 ------------ _ 
Conpession ratio ---·-····. -·····- ·- --·--·--·----- ·-··------·- --·····-·· ..• 12.1 --------·-·. 

=:~SJ!88(1)1in-1=~--~-~-~~:·:~:~~-.:~::.~==-=-=-=--:---~ ~~= ~lh-=~~--~ 
EJChaust bad< p,ess,n rrin. • max. aller module mbar - mbar 30 · 60 
~~;~~%~~4ii~~~{ffS.i&r~i~1~~~lf.~l4{~~~~~r~~~f~ltf.~~Yi~f.f~L~~~i;::~1-~~~.!.~~ · :~:.1~~-~:~~:~:~-~~~~~£;~S?~~:;f~~-~1~-!:~~~ 
Rating~{~ rise class fl.'_11 . . -----------·------- . ---··- __ ··-· kVA .... --· .. _ .... -·-···---- 2150 _ 
IIIIUlllionclass/Jemperallnrisedass -·------·--· ····---· ----····-------------·····- ·-- ..• 
Winding~·--·- . ··-·--····- ---·····. __ ..••. _ . ······-·-- ··-·-----····--·-------- --·· 
Proledion 
Max.allowablep.Unducllve{~/~.1Lll<ler&mted)_f2f ---·····-· -·--· ...•.... 

·;·~~~~~~1:;:-~:~~i~YBI~;~\i1~7~-~;KW1~~J~~~~~:.~~·;·~~t~~~~~:~~~~:~.:;J~5f~S:1t~i·.~·.;·:~~~ .-.-:.·~f~:::~:~~-~~~RB.~~g~,~::~~;~t~:ffri~~~~T~~~~.t~it~l-0! 
Coolanl~Q!!L~G~------·---·--·-·-··----------·-----·--·-·----·c ·---·-- . .1~_[00 _ 
Coolantllowrate,ainstanl .. .. . . . . . _m'lh ~.-9 .. __ --------···--- 
Pressuu~n 

1•1 
-----------------····--········ CV value 

1ll151 
bar/m'lh 2.51 '------------ 43.0 ·-- 

~~~~~~~{{t~g;~~~JX~i~~K-f~*~li~@~~~:~~~·;.;;~~qif.'::~~[;,~;~~~I~~~~~/:~. ::·.-'.::~?~i::~~:::!~r.·~~it:£i?I~~t;:;~~;~~IX::~:t7.'~~~~ 
Exheustgas~{~ --------------- ·-------------·····---·····-------- ···----·-···--- ·c . =~n!.~cles.Yk-·--·-·- . -·-- .. --- ··----------··------·- --·· :,,<;,-- -· . 
Pressure...!!!l1P.desiJ:ln14' _- . --·---·-· ---··· c;:v_w1ue1311Sl -····- .. kPa/m'lh . 
.M~-~-~~-'--~_!!.~_B!ic:>o.~.~---. ·----- '!"lh_l~ - 
Max. operation~ (CXJOlart waler) --- . -- - -- . --- -- -- - - ~ 

100. m/mbar 
·c 
% 

·,-<;: 
, '~·.\. t;\I_?-};1:\· 

not tiictucl.d . ;': ·- 

/ ;,1C!OO 
35 
60. .• 

.,., 
78/flO'° 

·<SCNI .. 

Technical Data Sheet 
93800050151_V06_en_GB 
Voltage / Frequency 
Cooling walBI' temperature f., I out) 
NOx emissions (dry, 5 % o.J 
lolbdure cooler 1111 stage-........- (in) 
Mixture cooler 2nd mg& -tBmpenllln (In) 
Exhaust gas temperature 
Catalytic conwrtar 
Speclm equipment 
Altitude above sea lewl 
Combustion air tomperature 
RN1lve combustion air humidity a 

Standard specifications and regulallons 

MTU 16V4000 GS 
GG16V400GA1 

V/1-'.z 400· 
·c 

mg/m'i.N. 
·c 
·c 
·c 

.... A Rolls-Royce 
.... sdutlon 
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EOAM/EOAT 

Sysll,ms}l!'d consumables - tu ca1fonn"' Ille "*"'"1g adual aJflJl8l1Y - .... ··- . . . .. - ... - . 
1) Nomalaibic..-at1013!10ll"in!T;273K 
2) Prine - operation wil be designed speck tu !he project 
3) -- -al noninal...., __ ; 1 and nominal frequency 
4) According tu ISO 31U6(+ 5% IOleranat), uso,g .-....,,.lualused at ncmnalvolage.--; 1 and nominal frequency 
5) e.--dumg grid paralel-- 
6) Thermal oulpUI Ill layout....,_.._ ............. +I- 8 '!I. 
7) -ansun1Jlion of 81 eleclrical ........,,.11111ich are ll1Dl.l1led al the mod!Ae/ ~ 
B) Devialions from the layout~ ,espedh,elylhe refenln::e luel can tw.e........,.., on the- efficiency and exhaust emssions 
9) Funclional ~ 
10) -..nce .- at ncmnal load {1"ihlx.C anxuil al ol exchange) 
11) - max. 1000 m heighl al- and"""'- 40 ·c inlake air~; else_. deraliig 
12) Max. aloW8ble 006 phi at nar,wa -(-of proclualr) 
13) Staled vaues for coofng fud composlian 65'.4 - and 35'!1. gly<:al, adaplicn for use al - cocling !Md composition necessary 

The syslem ..;go l1Ult ....-111e-. 
14) Pressure loss at.-......, -- 
15) The Cv vaie dedares the "'*'1nelric llow in rn'lh at a - ct-op al 1 bar. Min. and max. - rae lmils an, defined. 

16) Slated - for pun, -· adaption for "1lhe!- cooling tu! conl)OSiian necessary 
17) ~---·andsurfacelosses 
18) Fmst.f18e c:oncilions 1111S! be~ 
19) Amounl of venllation air ....st be adapted ID the gas safely aincepl 
20) Assemblies odJding pipe - 
21) M sound pressure leyels at noninal load 
22) Max. - cos phi~ on voltage in acaxdance wilh the requin,menls al lhe BOEW Miltelspamoogsrichtlinie (German Medium Volage Oitedlve) 

........ 76.1 _ . ·----~1.!L_ !}6.1 

102.9 
8000 

108.6 
4000 

118.4 
2000 

500 250 

86.3 
2000 
90.8 

/· 180- 250_ 

250 500 
89.0 91.5 
4000 8000 
99.4 91.7 

125 

80 

dm' 

dm' 
dm' 

250 
270 

dm' 
dm' 

24 /2x 9-/ - V/'t!N/Ah 

% 

1!> 
20 

18000 
: 75" 

m' i.N.lh 
%. 

83 __ 
30 / 35/_40 

kW 
·c 
·c 
K 

bar/ m'lh 
bar 

m'/h 
Cv value 15! 1"1 

·c 
·c 

6 bar 
49.3 0.36 bar I m'Jh Cv value_ ,,, "'l 28.9 

53/ 55.5 ·c 
m'/h 

bar 
m'/h I bar 
oor I m'lh Cv value 1:111s1 

·c 
m'lh 

GG16V4000A1 
MTU 16V4000 GS Technical Data Sheet 

93800050151 V06 en GB 
M1$ra ~fst~,'extamal 
c.;.;,~ temper;.iure (i~ io..;ii: de:<ign 
Coolant VOllfflelric flow, design, constant 13! 

"' 
P~_;je ~rop,°:;iesig~~"~ _-:~ .. : . . 
Min. coo!;in!_ lklw .I'!!~) -~i_n0 ~lion gauge p,e5SlR 
Max. ope!"!ltion ~ -~mixture CX>Oler . 
M~re ~~,..;·ext,,,ma1 
Coo~ ~tun>_Ont ~). desi9Jl u, 
Coolant vclumebic flow, design, conslant "' 
P!essure drop, !lesig~ 141 . 
Max. operation pres!Ue before mix1u:e CX>Oler 
HeaJng cln:,i1t1nterfa911 '. · · 
Engine coo.lan.t_tet!)~ (in_/ out). design 
H~~.!19 ~-~~ (u,/~~design 
Heating water n~-~ .. ?~ign . 
P~_drl;>e,~'! ... - 
Max. operation gauge pressure (healing -ie<) 
~ocm,i~~::;L }t :, : . · .. 
Gensel venllla!ion heat 171 ~::.~:::r;;,;,~~max,) 
~~~~~!~,7 
Efficiency 
s~~!l8i"~· 
~~~Jl?Y"" /~~red 

Lube_ <!i! !or ~!18 . .. 
-~-i~_engi!'f' _ 
Coolant in mixbJre CX>Oler 
~ng-~~~-~~3l)- 
Lube oil for gearbox Gas. regu1a11on· 11na 
Nominal size i gas pressure min. - max. _ . . . . . _ . . DNJ mbar • mbar 
Er,g~_•ou!MI ~ ~- (1 iii!ifar ~free~ +3 d3(A)fartataf A•~ IMltDlsanc& 
Fraquency H1: 63 
SOl!l(I ~ I~ d8 78.3 
Fll!<luency H1: 1000 
$oood pressure level _ dB 92.1 

Lin dB 102.0 
~""11?.~~ . dBA 101.8 

-~~~oi .. ~t1nietardistan'ci_1ooi111et.-tih~~.fii¥·1Wd).t3dll(Al_fortolaitW1!1gtded.2.1~·:··· .. 
Frequency H1: 63 125 
~~)eve!___ d8 116.9 
Frequency --··· ·--··-- Hz 1000 
$oood _pressta le'lel ·- _ -- _ •.. dB _ 97.:3 . 

.... _Lin dS .. ..1~1-1 .. ·-----···--· . -----···-·· ---------- 
cl:! A 106.5 -------·----·--····- ·-------· -----· .. 

~~~11\·;·~1;~:~~~~f~/~?:t: ~2:·.:~::::::·;:\~·~f '.:~:~;_;~~~~~~~:·;~:~~~-:~~-)~~:~:JFZ'ii~:f~~~:irb:-:; ~~~;, ::~:.~··~:z~'.·~i.- ·~~:- ,~·,·;(·;:,~:-· .. ·_ , ~ ~:\'.~-~-~:;::~. ~·:<-~·-~~~~~~:~3--\i::~~:1~Jr;~0~t::(~fr?~:~~d$~ 

·j 



1/2 

···-'­ / 

·' 

<500. 
< 1000 

10.1 -10.5/8.0-11.0 - . - . . ... ~- ·,.: .. :~ ',._ -..,.:. .... -,··. ·~ -·• 

10144 
472 

rn> LN.Jh 
k¢' 
·c 

_____ '!'3i.~. 

7594 
_9807. 

_7848 
7243 

""LNAI 
kg,h_ 

kW 
1.88 

42.6 
89.2 

. 97.4 %_ 

78 
( 1101) 

2000 

kW 
kW 
kW 
kW 

1035 kW 

4577 
1035 

1948 
75 so 

1461 974 
3518 2480 
789 560 
789 560 

50 32 
(891) (~) 

_1498 100?. 
97.5 972 
4}.5 39_.3 
89,3 88.7 
1.85 1.74 

_5719 39_13_ 
}386 ~ 
5915 _ 40?2 
5450 37~ 
7&45 5236 
497 529 

H 
not appl'icabie .. 
not applicable 
not_~_. 

80 

100 "' kW 
kW 
kW 

35 
60 

1000 mlmbat 100. 
'C 
% 

78f!ij) 
<500 

so 

·.~:-~-:~! 

~· ;:;g::s :. .'!,t~,r~ Gf.fl34c3i'-i5 
20Y4-000L32 

V'~Z 400 
-c 

~'m'i.N. 
-c 
-c 
·c 

DK-TD«l8D0050093 /VOS/ 15.10.2013 

. Technical Data Sheet 
93800050093_V05_en_GB 
Vobge I Frequency 
Cooling - temperature (In I out) 
NOll emissions (d,y, 5 % OJ 
1ntercoo1et 1at moe- ~ rin1 
lnlen:oaler 2nd stage water tempe,alure (In) 
Exhaust gu tempenture 
cmlJtle~ 
SfMClal~ 
Altitude- ........ 2I 
Intake air ....,pemure 
RmtMo lntalle 8lr humidity 
Stllndard spec:ltlcations and regulations 

;.:·-?\ 
\~ 

."·:~ 
~ 
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OAGS/OAGT 

~consunables hawla arionnloh~aclual~--- .. 
1) Ncnna1 a.ac rras a1 1013 m11ar am T = m K 
2) Pmle power opendion ... be ...... _. ..... project 
3) GenaralDr gross power al nominal....._. _faclor = 1 and nominal lrequency 
4) Accotdng ID 150 3046 (+ 5 '!I. ldenn:e~ usi,g n,fenn;e fuel lad al namnal volage. - faciDr = 1 and nominal frequency 

5) Emission ........ mw,g grid paralel -- 
6) Tharmal ~ al layall tanparaue; ....._. +I- 8 '!I. 
1) - cora.rnption ol al elec:lrical Cllll5llfflelS ..til:h a,e m<U1l8d at lhe mcxUe I~ 
8) ~ lnm lhe layol, paranelers ~thll refenn:e fuel can tavenun:ecnlhe-efficiencyand eichaust .....-... 
9) F<n:lionai .,..-y 
10) Rl!letence valle at nominal load (wilo.c- ol ci exctw,ge) 
11) Genselma1000m""9talloc:allmandma.40"Ci1alceai,~elsepower~ 
121 ....._ - cos p111 ·--c-o1 producer) 
13) Slaled ,,.._ for coas,g tu! a,mpaolian 65'l. - and 35'!1. 'ilfal. adaption for-"' -""'*'!I fluid cc,mpooffian necessary 
14) Pressure loss al -- r.lle 
15) The CN vabtdedins the--in m3lh ala """""'"9 .-q,ol l t.... Mn and max. -rate lmls a,e dolinod. 
16) Slaled _,or--· adaplian lot...., com,g lbd a,mpasiliorl necessary 
17) Oiy generator· and SIJrlace - 
18) Fro.t-lree concitians must be -- 
19) Amcu1 ol - ai" musl be ada!Md lolhe gas safely concepl 
20) Assamtllesiddng """._tt 
21) M sou1d pressure l8Yels at nminaf load COP 

72,=!__ -· .84 -. 6 89.1 

104.2 -~.: 110.2 .. 2000__:_~·~: 

'<'. ·~ ·::~ :;·~r\r·-:.:-:~;} 
~- 
98.1 
8000 . 

----- --- ··-·--- 

250 125 

500 
97.5 
8000 
100.5 

250 
91.1 
4000 
86.6 

. 125 
.. 95.9 

2000 
90.0 

63 
82.9 
1000 
93.4 
104.1 
102.4 
122.6 

Hz-. 
d8 
Hz 
dB 

_Und8_ 
dBA 
dBA 

Sum of pressure levels 

~:;:.'ieij~nolee ~I (1 mebrclstance IDOljGet~ IICI",~~ .. 
F~equenc;y . - --- -- 
Sound~ level _ 
F~----· 
s.oun<t~ Jelle!. 

Hz 63 
cE 109.0 
H:z 1000 
cE 92.5 

_ Lin c13_ 1135 
SumotprussmelevelS . ···- .... . _ dBA__ _ _ 101,1_ 
Sound polN9t" level . . . . . dB A . . 113.1 
!i!~i5m#.>~~11§.~~;f,;~)~i~~~i~~?1:f.;~:Ggf]k,f.:~:_:f;~~~~:~~~~.~f~1;i1:~&~~~~r1JL~Vi'i~?~·.:.:i~\~ID~~~ ,·~:~,.~~g{~~:lYiB5~~BE~~~l:~Nt~Wt;~~~ 
L.en¢l .... ····----··-····--··_mm___ .. _ 5900 --------·---------------- 
_\'!idlh __ _ __ _ __ _ mm 2000 ·--- _ 

-~------····---·----·--·-··· mm . .. . •.. __ ?~. ··----· ---·-·-· -------- ·--·--· 

~K ... ,&~l~~mg1;:J:.~~;~'&·I};7;~t§':~::~'::~3f~t-~~t~~~§.I~~z~~::~~~{tf~:~;r~:i~~I.~~:~J~:~;V~-- :_~::j~~~~~~iJ;r;:·it~:~:i~Jl~m~~- 
-~ -------···-···----·· .... ----···---······ . ----··· -~'l>-~1'...~----· ······----------------··-·· 
.1ntake~""!1J)era1Ure --··-·---·········· ---···- ------------····- . ··--··· ---- . specifictolh~_pnlj~------ _ . ---------- 
lntercooler2nd~c:oolanl~ - .. ···-·-·-··- ----------- --- - . ·-···· ----- ····· .. specilkLtotlle proje<:I . ---------- 

~~~~~~ <;,;,. -_\fl:]:<"~ "J' . • . ... ~ ':, "'"~-- -- .. - - ·-. ··- . ~ . -· t . - . ._·.· ... ' ... ,.;.,-.':".·-~····-:.·'_,·,-',·,'.°',,'.'.·.·~.',•.·.'_.·:·.,~.--.ir.·_·_f.• ..• -!f..1:,".~.-.·.'.~·-· ... t~··,_::i:!1,:;~ •.... --.::.""'~·.·,· .. ·.'"'°.·.·.~-~--·- .. -,-,,~~- .. r:'"~ .. ·. '"" .. "" ··"'-'. ~--Ji,~-- ... ~!P"P"J\ ~. ('Z:Mt:~1;;_::.~,;·x~-,;;;_.;;-:_.)~·:"(.'.,:>ff~k~h::'\t:-\~.':..-;/_;:::;~,,:.~· --.-~./."i;·,,~7.~~i:\-;~~·~I~~~·,'·,\'·;·; .. ;::'/,_~' : - ' •· ' ··~_:/' ......:._ ~:~.t/.~..,.5)'~ ? ;~,a{,,: ;.•ul~~, 
__ DK-BS-0002 

180-250 100 
.·.·: ·._.;·~;:· 

4.' :-<: 

350 
310 
23 

- dm' 
dm' 
.!in> .. 

.: ..... 
24/2x9/- 

~ ·>" 
113 

30/35/40 
kW 
·c 
-c 
K. 

rri'LN.Jh 

·c 
"C 

m31h 
bar/"""1 .. bar 

45.3 

53/55 
35 
0.6 

·c 
m",11. 

bar.I m>!l1 
m?/n lbar 

bar 

1111 ~~-Royce GB1948N5 
:10V4000L32 

Technical Data Sheet 
93800050093_V05_en_GB 
lnlerc:oolef 1st stage, external 
Coolant temperature (in_! out) 
Coolani volumetric flow "l 14> 

Pressure drop 1"1 CVs value ,:3) ,r, 
Min. coolant flow rate I min. operation gauge pressure 
Max. operation pressure in front ol intercooler 
lntercoolar 2nd f4age,. external 
Coolant temperature (in t out) 
Coolant volume!ric flow l3) 1'l 

Pressure drop 141 . . . CVs value""••; 
Max. operation pressure in front ol intarcooter 
Keating ~lnl8'face. .· . 
Engine cooiaJ!l l"!flperabJre (in I ~> 
Heating water temperalUr fin I out) 
Heating water flow rate Hl 1<.l 

Pressure drcp '.". .. CVs value "1 "1 =~:rr:•~wa~) 
~· .if~, <rninJ<lesi!,lln> 
Min. _engine IOO!TI .1etnJ>era!ure 1111 
Male,~ .<i,ll~~airflfl/out). . 
Min. supply air 1/0lume !low rate (combuslicn+-,ti) 19! ~,.,:::z:;-,,,.::•,r:,,, ... : . , .. •·- 
Nominal vollage I power I capacity required 
Fl&ng~ ... 
Lube '1il for en~. 
Coolant for engine 
Coolant for intefcooler LT ,· HT 
~-~ift?!~"""1-~""' 
~~~:.:,,:>\'>,· 
Nominal size I gas pressure min. - max. 
Er!P,Mi~~ 2'J (1 ..... ._., he!Wd) 
Frequency - 
Sound p~_level 
Fre~ 
Sound pressure level 

_::'.'.\ 
~ 
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< 1<J;!, .. 
< _19()0_ .. 

10.0: .!~.51 ~-0 - 11.0 

CH,>95 Vol.%. 
not_app!icable 
~.!'Pelic_abl!' __ . 
ne>I ~icable 

424 

!15-31. 
. ... .!.~ 

.. 456 .. 
7409 
10522 

m'i.N."1 
__ kglh 

m'i.N."1 
51~ 
41_9'1 
~ 

.7605 
.. 61!1() 

3965. .. 5889 7880 
10176 
8274 

m'i.NJh 
kgR, 

% 
kW 

88.4_ 
~1.:9.. -··· 
"'5.4 

97.!;_ 
"3.4 

.22 .. 
(6101 
1045 __ 

.. 9?,0 __ 

-~ 
.. (814) 

1!>60 
...... ll7,5 

42]'. 
.. !IB;l'.. 

81 
(980) 
2080_. 

kW 
kW 
kW 
fffl 
kW 

~--· 563_ 
1122 
1122 

kW 
kW 

1014 .. 
2473 

. 1-5?1 
_3560 

100 
202!!. 
4672 

Energy bala,_ 
Elec::lrical P<IM>" 2l 31 
Energy i~ A)S) •. 

Tlle~~!Oli>I~... . . 
Thermal output engine (block. lube oil. 1st stage mixlure ax>ler) &l ====~s:::&) . - . . 
Exhaust heal ( 120 'C ) ti 
Engine power IS9)<M.~ 1 2) 

~~~-f~·~~! 
!~~~-. 
C:Oll'lliusllon .irtExhiluel pa Combustioo ~; ;;.,_~ -~ ,, . 
CoobJstion air mass - Exhausi gas voillffl8 flow. ~ .11 
~-~ IIOll.nE!Jlow, dry ,, 
~-gas~~. wet .. 
Exhausl remperature after b'..utlochalger iiiiiaiii~tuef•,< · • :· · · · · · · 
Nahlral gas 
!>evt1'99 gas 
~- .. 
Landfill gas 
Fut11~• G 

Minimum methane number MN 

~~~t;~~~,:::n~~:~t~-JQ!~k'Mjl~.·- kWhlm'i.N. 
NOx. staled as NO, (dry, 5 % o,J . mglm' i.N. 
c6 ldiy. s % o~f - .. - - . _ ll)9lm:' i,tt 
HCHO (dry, 5 % o,J . . _ _ ~ i.N, 
voe 1d,y: s ""<:>;> . rnwrn" LN. ~~...:~~·~iililil"~::; :c•,;•,,_:•· ·.:;·· ·''-'.·':''' 
Nlsnbef of cyil,cfera I conf,g1.131ion _ 16 I 
Engi~~ .. ---- .....•.. -------· .. . ···-··---- ··- ----------------··-- .. 16V4000l64FNER .... ....... 
Engi111u~ ·----------·-·· _ "-----·---·--·--······---- .. --1/min ------· 1500 ·-·-------------·------ 
Bore ---- -------·· _ ------------·---·-. _ -----·---- IIWII .•.• ··---·-··- • 170.0 -----·-····--·-----· Slides .. flW1I ........ ,, 210.0 _ 
~------, -· . .. . . _ ---- ------· ---- dm1___ _ _ ·-· 76.3_. .. _ ·--- 

_Mean.J)islDiLspeed __ . ---------- --- __ _mts 10.s _ .. __ --------· 
~ratio --·····----- .. ""··---------- .. __ 12.5 ------------- 
BMEPatnorni!iaL8f!!1!18~~1 ---------------------------- ------- bar_ 21.,8. .. --------------- ---------- 
!Jaoil~'OI --------- --------------------·----------·--------- .. dm'"1 0.35_.. --~---------·-------- 
Exhaust back pressure min. - max. a11er mocUe rmar - rmar .. 30 - so 
~~P-:~:f~~t~~~"filtrt'~~~~~~1:~~:ft~~~~~p~1.·.~:trKtt~.};~a~2~'!~,·rctsiil1~~~iri1sw~'.~:~ 
tnuatianclass~~class ,, __ . --·- ---------- .. ------------- - ------···-·- H/F --------- __ .. _ 
Winling_i:,!lch ------------------. - --------- -- ----------·- ·--- · __ -----·-- -· ---- .. --- 213 . - --~- ........ --- 
l'rolecliOn IP 23 
~_allowatJle!!,f.induclive(~tcapdw(~ 121_ _ -----·-·- __ . . . ------- __ .. - O.S,o.95 _ 

~~Er~{~~ilii+rj~~}f]?~~~~~~'?~~~f~~:·~~:ftB71~]3:=~·J.~·::)~j~~\~.~ ··:.~3~~~~J~:~s::.-~{~~;%jl~~~!J;]~![-t1E1{E~ 
=~~~.h~_i- .. L --------- _ _ ---nl- ~~-~:.:.· . --- ---- .. ----~-- 
_!'~_mq,,design ••• ----------··. . -------· Cvvalue •ill•5l . bar/ m'/h_ 2.88__ _ I_ __ 44:7·--.:.:_-__:_: 
- ~1~~~~~r1~;5~~t.~~~1i~~?~~~if~·~\~·~i}:~~}r'.t;_ -·~_-:):~Wfa?:1;~~iY~~Jt:fi-I£~;.~~~ 
EJd!au!;l____gas~~<~--------- -----·-· -----------------------· ------ 'C_ .... -----------------·------ --------- =~:~ .. ~~:~==-=.:~·-:~=.-:-.::··:·:·=~~~~-~:.:=.·.:::.~: ----;;,,-===--~ ~--_:::.~--~~·::~:=--:-~·~:-~~-~=-~---:~~~~=--=--= 
Prasan~clesiqn •'l ------------------ Cvvalue "'>'51 _ ------------ kPa/rn'R1 I . _ 
Min.~!Dwrak!L'!!.'!,_~~~-------- ------------ --- ffi':r!i.!!>at -----·- , __ . ··········-··--··-· 
~-~pr8S'!ll!(~_1¥1111!f) - ---· . !!&<. 

. % 
kW 

. 50 · .:.' ·.:75. 

1000 m/mbar 
·c 
% 

., 
35, 
60 

./ 
· 78/92 

<500 
·-·~_;,:;: 
-. :.'424. 
nbt Included 

Technical Data Sheet 
93800051795_ vo1 _ .... _ae 
Voltage I Frequency 
Cooling watar 18mpet81Ure (in I out) 
NOX omissions (dry, 5 % o,) 
Mixture cooler 1st stage water lllmperalllre (In) 
Mixture cooler 2nd 8lage water temperatura (In) 
Exhaust gas tempendunt 
catalyllc~ 
Special equipment 
Elevation above see 18"1 
Combustion air llelhpenllUre 
Relatlw combuslion llir humidity 
Slandmd specification8 and regulalloos 

MTU 16V4000 GS 
GG16V4000A1 

V/Hz 400 
·c 

mg/m'i.N. 
'C 
-c 
·c 

.., 1111/1 A Roijs-Royce 

-- solution 
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S~and-hawloClllDll!tolhe"*>oling-_c:or,p,rt)' __ -· ····- __ . 
1) Normal culic - al 1013 rn,ar and T = ffl K 
2) .,,_ _. op,ration will be desi!1md specific ID the jlfOjecl 
3) Genoralllr !JOSS -al"""*-""'-·--= 1 an! narwral lreq.Jency 
4) Accod1g 10 ISO 3046 (+ 5 '!I. 1D1orancei us*1g """""""' fuel used al nomn,1 ¥Dlage, - - = 1 an! narwral frequency 
5) Emsoiort - dumg grkl ....... openlicn 
6) Thermal oulpul at la)'oul ~ - +I- 8 ,_ 
7) ""- ~ of al - """'"'"88 whctl BIB mounted al the ll1DWle I gen98I 
8) lllMalions from Ille la)OJI para,Mms raspaaiwelylhe -..nee fuel can i- ..-.:e en Ille - efficiency and exhaust emissions 
!I) -capebily 
10) Ael8l8IIC8 V1W8 at norrinal - ~ ....n of al az:lwlge) 
11) 6-alOr (al """*1al power) max. 1000 m hegtt of locallon and max. 40 "C i'dake air teq,eralure; else - derali,g 
12) Max. - cos pn al nor'*1al- (view ol prowcerj 
13) Staled- fer cooli1g lud ~ 65'!1..- and 35% glycd, adaplicn for use of-cooli1g lud ~ nec=,ary 

The syst,emdesign nus! conoiderlhe - 
14) Pressure loss al relurence - r8IB 
15) The ev value deClareS Ille--.: -in m'nl a1 a plllSSd8 drop of 1 bar. Mn and max. flow rare irnlls ase defined. 
16) ~ vaues fer pure waler, ad3pllcn for-cooli1g- ~ necessary 
17) Only generator- and surface losses 
18) FrOOl-lree caxltions llUSI be ~ 
19) Amount of - air IT'IISI be adaplecl to Ille gas safety concept 
20) Asserlties n:ludl'lg pipe worlc 
21) Al soon:I pressure - al"°"*"" - 
22J Max. - cos pl1i depending en wlilge in aa:cnlance lllillt Ille ~ ct Ille BDEW Milletspanulgsrichllnie (Gennan Medium v.,,._ Directive) 

"'J' !,.: .. :c . ,· 

~Aiig.(iiiia!~f;Fl'[\~';E!?-:::,1;:,-.~?.J~'.t;'g.:';;J/Jf;t_':i.:~K.;,Itl;f~0~'.\§if;~z;I::/.:;(~3~~~'8.xft},:~·,;\:,t,:· 121··~_,,. 
;_;,,~••·•·••'.1,:,Ll~,;:'.,ii0illl:::i~;,~u.,lf::,i,;:);1~~~ 

~------·----------···· ··-·-·-·-··--····-- .. -----·-····-----· 1!!_11)_. --·-- -5300 ----------- 
Wldlh __ ------------··---·---··- ·-·-·-·· ·········-··. -·· -···-----·-····------·--·--·-mm __ . ····-··- -2000 -······ ······-- ·-------- 
Heigl!_________________________ -··--·--·-·------- mm . ·----·---···----.2300 -·--···-·---·-·· 

~'T.f~~~~~~71ilYi::~~~;~~Kti:l;z~:t~[~s;;~2;}~~;~{f.~JLfti\~~r:~:z~:1~~\;~:~J:~~~[Z~~tx~:;;'?;L~3~{E;Y~~-. ·:' .::\W.;::~;t~r;~~rl~1~l~~;;'f1g~~~f~~ 
Elevation ----·--·-------- ----· ······-···--·--·······---- ·-···---------------------· _ ~to~proM _ 
CombusliOn~----·-·---·----·-·- ·-- - ·-·----·--· -----·-··· ---·----- .. ···-· ····-·· ·-.. ··-····--· spedllcto the project ---- 
Mixture cooler coolanuenpnllre J!!,J_ .. ----- ·-· __ -------- ··- ·-- __ --····· .. . ~S to the P!Olect ----- ----- 
Metttane runber 
~~!*~Jf·~·~·iiif..:1f . .1~::R·;0:·J~ti2~~~:/!:;:t;~~~~0x~t-~~\fu~}}:.:~~;~·~~10..~~~;:i:r=~m::t:.i:.~;_.\. __ :_·-~:=:,i~:i:,_ :_ .. 

121.~- 
100.0 

LindB 
_clEl(A) Sum of pressure lellels -- 

_104.5 
.... 8000 ··--- 

. ·- -· _83.9 -- . _ --~·8_ 

500 ... -· -·- ··-·-·· 250 
1_11.9 
4000 

-- _!14.0. 

125 
119.6 
2000 

100 ., 155_· 250 

63 125 250 500 
84.8 90.5 90.0 93.0 
1000 2000 4000 8000 
92:5 9~_.8 992 101_.4 

dm3 
dm" 

330 
..... 27~ .. 

25 dm3_ 

24/2x9/- V/kW/Ah 

Efficiency .. 
StaitlW lill!;tilry . - . . . 
~~lllll~po~~/~~red 

lube o_ilfc>r engine_ 
<_;OQ181'tt_in_~!'9 _ 
Coolant In mixlUre cooler .Heallng waterforplate heat excharger an 
lube Oil fer gealbox 
.Gu~ll!Nt. 
Nominal size I gas pressure min. - max. (at gas regulation line inlet) . . DN I mbar • moar 
Enciilll!~~ ~111:.,--..~~~-~-.dliiAJfll!'~~~~ . . 
Frequency Hz 
Sowid ~e level dB 
F~ncy __ _ Hz 
~llncl ~ leve! _ dB 

U_ndB 104.6 
~-O!~~s. . ..... _ .. -· ... d8(A) 104.4 

~~-~~1.ffineiar~t11.0IJlkot1rillllll..,.,~-~~-~klriilbd~~4~- 
Frequency .. Hz 63 
Sound pessll'.8 level . . . .. . .... -··· dB 113.9_ 
Frequency .. _ _ ... Hz 1000 
Sound Jll9SSID level______ .. __ --······ . ~B . 97~.L.. 

.... :~ 
-~ 

.100. 

119 
30/_35/40 

15 
20 

24500 
js} 

kW 
•c 
-c 
K 

m>i.N.Jh . "' 

·' 

•c 
-c 

. m>lh _ 
_ bar I rrMl 

bar 

6 
50.6 

561602 
34.3 
_0.4ll 

-c 
m"/h 

bar l_:n'/h 
m"fn/bar 

bar 

MTU 16V4000 GS 
GG16V4000A1 

Technical Data Sheet 
938000517'95_ V01_en_ GB 
Mbctlml ccia1er 1.r s1age, utemid .. 
Coolant t~re (inlout),design 
Coolant volumell1c now, design, constant ·~• t"l ~~-i:.~,-~·g~-·~41 ::· ~ ····--· .. -·· . --~va1_~~-,~~1~ 

Min.~ll(!'l'~/-~j11._~gauge~ 
Max. operation l)ressure before mixlllre cooler 
.. bltu .. COO!lne 2nd llf!liie. ..iemai ·· · 
Coolant ~113. (in_[_01ll), design . 
Coolant volumell1c flow, design, constant ,,, '"' 
Pressure <k.c,p, de!li9n 141_· . · . Cv value '31 'Sl 
Max. operalion pressure before mixture cooler 
Heating~~ - . . . 
E:ngine ~ ~.rlllll_re __ (i_n I ot!'), design 
H8!'1ing ~Je~On/~). design 

;=ri":~~~:t~!Q') ._ . ., . . .. Cv~~-·~·11~ 

Max. ope,a!ion gauge ~ (healing water) 

:::t:°':~~::~_~: . '. - . 
!~ air~re"J'!'.!.~nl~) 
Min.engine room temperature_ 'Ill __ . 

~;i~;;\~~t'·_i:·.·.· 
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I ·-··--·- ---------- . ----------- ----- L ..... 

_ ....... 1500 ........ ---· 

L .... I 
.. _?Q\'~~l'NEl:l. 

20 

kWlvm'i.N. 
80 

10.0 • 10.5 / 8.2 • 11.0 . \'i•-·-rr- - :~ . : - - .. --.- 
MN 

.... 

CH, >9? Vol.~ 
_ oot~icab:le 

- nol applicable 
ootappl~ 

C°:\ 
'-.,,,} 

1~19. 
423. 

5187_ 
461_9 
~-- 

m'i.N.111 
m'i.N.Jh 

kglii' 

9364' 
. 7~4 

68()5 
. 96!!0 

453 

12494 
101.fl? 
9090 

49:!9 
.636? 

7251_ 9675. . m'i.tl.111 
kg/h 

kW 
90.4 ~o 90.7 

97.6 
43,~. 
90.3 

kW 

~­ 
(77:4) 
1_31!> .. 
96,~. 
41.,1. 

90 
(1~) 

1957 
_97,3 
'\3,.1_, 

150 
( 1243) 

2600 

kW 
kW. 

kW. 
1441. 1082 

7'Zl_ 
7.?J 

4421 
1082 

5781 
1441 

126!1 
3<Jl!.5. 

1904 2538 kW. 
kW 
kW 
kW. 

7!i 100 

~o 

100 · m/mbar 
·c 

I 1000 
35 
60 

58 
423 

not Included 

I 511 
77 /9_1 
<500 

Technical Data Sheet 
93800052331_ V01_.,_GB 
Vollllgll / Frequency 
Cooling - _,.,._,., fm/ oulj 
NOx eml98ionS (dly, 5 % Oz) 
IIIIXblrecooler 181 mge- ~(In) 
lllxlu19cooler 2nd stage_ .....,.,......(In) 
Exhaust gu tempendur9 
Catalytk:~ 
Special equlpnw,t 
Elevation ...... _ ....... 

Combustion air lllmpenlture 
Reletlve comlH,!ation air humidtty 
Slandlltd specifications and l'9!lulldlons 

MTU 20V4(J00 GS 
GG20\'4GOOA 1 

Vi Hz ~ 
-c 

;ngtm' i.N. 
'C 
·c 
·c 
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22) Max. admissible a,s phi depenmtg on w11age In accornance wilt the n,quin,,nents of the vald 'Starldard specificallDns and regulalions' 

99.7 91.8_ 

95.(!_ 
8000 

91.5 
4000 

··:-·'-._(."( \;·_·.-· 

500 

165- 250 

. 450 . ... dm' 
dm3 
dm' 
din' 
din' 

Li.d:Je oil for e!"'9ine . . 
~--~-~----· 
Coolant in nixlure a>oler 
~ ~~_!Qr.pl~ !Illa! ~xi:ranger 311 .. 
l.1t,e oil lo, gearbox 
~_1191lallcin llrie .. : 
Nominal sizelgas pressw-e min. - max. (al gas regulation line inlet) . . . . . . . DN I mbar • mbar 100 
Engine IGinl lavei .J!J (1 maier~ trwtiekt) "3_d8(4J· lor IDbl Aiaalglad lllwl iDlmrice; + 5 dB for slngleactlNil lewal. Freq..incy . . . . .. . . . . . . . Hz . 63 . . 125 

r~~elevel .. : ~ ~ 

So!n;!.~~ ... dB !13.s 928 
Linear total sound pressure level . . !Jo dB 104.0 
~~~-~~~-level. _ . . d8(A) 102.0 _ _ _ ·-· 

'~~'=-~mafl!r·~-ioOldll!il:wfllt!n!IO";~fleid)"~dB(A)biiili,j~~eiglded,.,::~ice;+~.~'°'-·iiingie~_~/;':2:':{) 
f!~.- . - Hz 63 125 250 -~·--··· . 
~pr~~-.... dB 1J.8.4__ 118.9 108.8_ __100,5_ 
Frequency .. . ... _ .. Hz 1000 2000 4000 ·---~---- 
_50l.njprassse)evel - .. ---· _ !ill .. ~JI . _. !11c5-. 9_1,8_ . 84.1 __ . 
Unear10tal90Uld_press1Qlevel .·---·· ·-·--·-··----···----- . __ Lin~ _122.0 ··--·- ·----·-··----·--- 
~ IDlal ~~Jl!llel... .... --- _ -·· __ --- _ --- _ -· _dB(,f,) 1Q6-,5 _ ···---· ·- _ ... ·- ... ·- . -··-····--- 

.~r~~~X~,f::~~~~:~~~:}};:~f:~·i!~;~;'.~:~~::i~~·::;~~~::~t'i{~J};"}~.,t:J~~~;~~'.?F6~·L;~.;'.t.filf~~~:::·2:!;;0:~;i:-~ :-:!f~~~};~~{;:;:.2{~:;~~Jf].;~~~'.:f~~~.~E'.:~~~~ffal~fjjift~1 
~---·-··---. ·---------- -·--· -----· ----·-· --------------··- -·-· --------- _rT1rll_____ ... -_6300 _ 
Width -----·------·-----·---- ··----·--··---·- ·--------··--------·-·---· . _mm . ----······--· ----· -2000 -----------·-- 
~-----···--·-· --- --··---· ···--- ···-·-· _ ·-- -···------·- ---··-·· . ·······-··· ··-···!!'"! -·· . ·-·· . -·-- ···--· ·--·· -2400 - ·-···-·--·--· ···-·--·-· 

~~~~~~:t~:r~1.£:.~~:.J&it~~:{:;;:;p:~~;f;.;~~i~f~~c;~:~~1t.~-~}~·!:iCJ:;'.:J:;_\;~;zJx.·~---~\:i:=~~~;. .. ~ ·:·~·:ffff~=:~~~::.~6~t~~xQ~~~~~¥~~ 
8evalion ·-------------·-----·---·- ------·· specif>c to ~ect _ 
Conblstion~ ·------·----·· ---·----·· --· ·-·- .. . . ---- ···---· _specific to the project _ 
1,1,ue cooler coolant~ (tnJ -- ------- ---·- -·· ··- -··-· --------- -----·--·· ··- .. . ..... ··---- ~Jic.to the.~·-···----- 
Metlale runber specific to the 'ect 
i~~-.i{~imeiF.~1l:ZJ£~rt-~:::~~:'.:f~{~?{{:~~·:·-~~'i1{?fJ~~~k~~r~:Jr;,:~~t;:{-R~:-~sr~~t.~\·: ?::Fz~~··'.,;;,. _:?~~~:~:~: ... ~·~:}:~~-t:;.::·:~.?,.:tf:m.1f~~ii¥~™~~ 
~and--lDoonlarmlO~lolowlgadual~Slandanls:_______________________ ··--··--·- A001072 ....... -···---·-·-·--· 
1) Nonna! adJic meter at 1013 nm and T = 213 K 
2) Prime po-, cperalicr1 .... be designed -* IO the project 
3) Gener.ltor !1085 _, • """*'81 volage, -faclDr = 1 aid OOl1Wl8I ~ 
4) A<:coldlng ID ISO 3046 (+ 5 '% --=a), uu,g rafenlnce fuel USlld at OOl1Wl8I wtlag8, -laclor = 1 and ncninal "-cy 
5) Enmian vaties wmg grid parlllel ~ 
6) Tllema oulprl .... ~ IDlerllnce +I- 8 '% 
7) - conswnplian al al alaclrical ccnsuna,s wlich ..... mct.lll8d • lhe ma<Me / ganoel 
8) Oewlliccls Imm lhe layout ....,..._ respectively the ~ fuel can have ........, on lhe olllai>ed efficiency and exhaust ecrissions 
9) Ftn:lional .....-, 
10) Refenn:e ..-a1 nar'*1al load (wlhtu ...... ., .. mo::lalge) 
11) Gel18fllllOr (• non*1al ix-} RBL 1000 m flei!ttal - aid RBL 40 'C na>B air~; else -r deraling 
12) Max. alowable a,s pli al "°"*'81 ix-- i- of s,nxu:erl 
13) Slated VMJeS for ccd'1g llukJ <XJff-.,oslion e5'l(, - and 35% gljaJI. adaPiDri for use cl - ccd'1g llukJ ~ necessary 

The systan design null-lhe-. 
14) Pressurelossatrelen!ncenc...rale 
15) The Cv valJe -es the............, - ., rn'lh al a pessura drop ol 1 bar . ...,_ .nl nB<. now ra1e - are defined. 
16) Slaled vwes for pure..-. adaption for - ""'*l!l llukl CTOrnp<dK,r, necessary 
17) Ontygeneralllr- and surface lasses 

18) Frost-lree CXllldilions null be -- 
19) Amourt of - ,_ null be adapted ID 1118 gas safety ca,cept 
20)Assemblesncludo,gplpe- 
21) Al sound pres.sun, levels al ncnmal load. ar:airm,g ID ISO 8528-10 and ISO 8798. 
Aes<lla1C8 effects al the~ ellhausl lne can o6Jence the "'1hausl ncise SCU1d -- 

24/2x9/- V /kW I Ah 

·. ''.50 -·· 100·· 

138 
30 /35 / 40.0 

15 
.. _;10 __ 

29000 --~·- 

.•W. ·c 
-c 
K 

m>i.NJh 
. ,, .. 

% 

-c 
-c 

m'lh 
bar im>,h 

bar 

49.2 I 
6 

58/61.0 
47.1 
0.96. 

-c 
mJil1 

bar I m"lh 
t;ar 

~r· 
"' m1m 

I:":...,.,' m3r'h 
m>;t, I bar 

bar 

111/11111/1 A Rclls--Royce m• SC*llton M"s u. 20\.:.1000 GS 
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Technical Data Sheet 
!l3800062331_V01_en_GB 
Mixture coolet 1st stage, e,m,mal. 
Coolant temperature (in I out), design 
Coolant volumetric flow, design, rol'St&i: 131 

"' 

P_~e.~.design 1•: c ... ·..,dus i:,.i,~, 

Min. cool.ant How rate I min. operatiof1 gauge s:,ressu-e 
Max.. operation pressure belate miXIUle cooler 
llldUle COOiing 2nd stage, alffllal . 
~ant ~ature _(in I out), design 
Coolant volumetric flow, design, constant 13' 

"' 

Pressure drop, design 141 Cv value '31151 

Max. operation pressure before mixture cooler 
. Hillal!ng c1n:utt tntmfai:e 
Ergi~ coolal!l l"'"l)er.!lure (in I out). design 
Healing wale< temperature (in I out), design 

=e~:":s:1,~gn "''OJ . Cv~ue is;_,01 

Maic. operatiOI) ~ pressure_ (healing water) Roam Vllft1llatlcio . . . . . . . .· . . . 
~t-~tioo.t '7l . .. . . 

lnlet_a_ir~: jllli_n.~max.) 
r.!in._engine ~,~ 111 . . 
~~ ci~ W!lllll""°-'1a,ir fin /_wt) - .. 
t.Aill -, ~y_air'!(ll~llow~(~+vent,ilalion) '"' 
~-'·':,.···;-'/::'"',·::··.·.· ·,·.,,.·.•' 
Efficiency 
~llattery 
Nominal voltage/ power I c:apacily requited Rlltig quantlllas . . . 
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HEAD OFACE I ENGINEERING WORKS : 
13- Km, Off Thokar Niaz Baig, Raiwind Road, Adda Plot. Near Beacon House University, Meza Tarogil, Lahore - Pakistan. 
Tel: +92 345 8188915. 0300 4496 858. Email: lbl.grouP@gmail.com : Website: wwww.fblgroup.com.pk 

SALES OFFICE : 
1st Floor. 42 - Khan Market. Brandrelh Road. Lahore. Tel: +92 42 37637209. 0322 4008704. E-mail: sales@fblgroup.com.pk 

Muhammad lshtiaq Khan 
Design & Proposal Engineer 
0345 8188913 

Muhammad Sajid Shahzad 
Marketing Manager 
0300 6689412 

Yours faithfully, 

For FBL Industrial Services. 

We hope that our offer is in compliance with your requirements and we look forward to receive your valued order. 
Please do not hesitate to contact us for any clarification. 

.- 
Scope of Supplies & Customer responsibilities 

Price Summary 
Technical Specification. 
Commercial Tenns & Conditions. 

Section-A 
Section-B 
Section-C 
Section-D 

() 

OEM: (JN) WUXI JIENENG BOILERS CO. CHINA. 
CHANGZHOU DAYA IMPORT & EXPORT CORP. CHINA. 

Our comprehensive proposal consists of the following sections: 

More than 650 Nos. Projects like Coal, Biomass, Gas, Oil fired Steam Boilers, Thennal Oil Heaters, 
Conversions, Waste Heat Recovery Steam Boilers and Up-gradations & Maintenance etc. has been done 
by FBL Industrial Services. 

Dear Sir,. 
We thank you for your inquiry regarding supply of One 3.0 TPH Waste Heat Recovery Boiler connected with MTU 
12V4000 Gas Engines. We are pleased to submit our Technical cum Commercial Proposal for your kind 
consideration and perusal. 

Please Note. We are pleased to offer you our latest & most efficient WHRC Boiler which js a compact unit and 
utilizes for higher efficiency & output. Our more efficient design has been practically in operation. Separate Flue 
Hot Gases pass and anti-corrosion of dew point and no blockage due to ash 

Please note that we have successfully supplied, Erection Installation & Commissioning of WHRB to M/s. 
WestPoint Home Bahrain, M/s. Shahzad Textile Mills Limited, Mis. Gulf Rental Power 66MW-Gujranwala, 
Mis. Hira Textile, M/s. Arshad Corporation Ltd, M/s, Kamal Ltd, And Mk Sons Limited., and also attached 
customer reference list 

PROPOSALS FOR THE SUPPLY OF 01 NOS 3.0 TPH WASTE HEAT RECOVERY STEAM 
BOILER CONNECTED WITH 03 NO MTU 12V4000 GAS ENGINE. 

SUBJECT: 

Attention: Mr. M. Amjad ESQ 

Cell No.: +92 0302 7875388 
Email ID: amjaMdttehadsnin.nin2..corn 

October 9, 2020 FBL-4/1-811/1025 
Rev-02 
MIS: lttehad Textile Weaving. 
4Jarranwala Road. Khurrianwala. 
Faisalabad - Pakistan. 

lndustrial Engrneering & Automation . 
Industrial Water Treatment Plants 

Industrial Equipments & Plants 

Industrial Power Engineering 

lndustnal Boilers (Coal. Bio Mass. Gas) 
:3"fRIAL SER.VICES Engineering Divisions 

<>;,-,, ,,1ny of FBL Group 



(Above Price Exclusive of all Taxes) 

Total Amount (Exclusive of all taxes) I 3,850,000/­ 
i 

. 2. PRICES (Local Scope). 

1.··--·,··.:·:r~· .. '-:s1r~H·~---~~j~;'.~-;~~'.;1\y:·0/_:_. :::.\:1:::'.:,····q~~~~~r.,0N. ·_. . ····.·······_•.·:o:_{:~_: : -·~sR,~~1il%~l 
I
i Feed Water Tank with Deaerator Head, Exhaust Gas Duct, and Blow Down I 11·_ 

Tank for WHR Boiler. , 

i. FEEDWATERTANK I i 
! • Feed Water Tank with Deaerator head, - 01 No.· I ! I • (Capacity 3,000 Liters) - 01 No. 

1 
1 • Steam Sparger Line - 01 No I 

I • Valves & Control - 01 Lot I 
• Insulation, Cladding, Painting of Tank- 01 Lot I . , ii. Chimney, Ducting and Expansion for WHR Boiler. I 3,850,000/- 

; • Chimney - 03 No. Expansion Bellow - 03 Nos I 
• Duct (Between Boiler to Engine) - 01 No. Per Engine 

iii. FIELD PIPING & ELECTRICAL MATERIAL 
• Piping & Valves - 01 Lot. 
• Instruments & Controls - 01 Lot. 
• Cables & Miscellaneous Electrical Items - 01 Lot. I 

iv. Insulation, Cladding and painting piping as per FBL Battery Limits - 01 Lot. I 
v. . Steam Header & Blow Down Tank- 01 No 

i i------------------------·----------------i 

13. Sea Fright Charges I 
' I 

Total Price C&F Karachi: 85,500/- 

I;:_ 2. Supply Economizer (Fins Tube Type): 
• . Insulation, Cladding and Painting of economizer - 01 Lot. 

1 • Valves & Fitting - 01 Lot. 

Waste Heat Recovery Boiler 3.0 TPH Capacity with all essential accessories 
Included offer. 

• Boiler Valves & Controls - 01 Lot. 
• Feed water pumps - 02 Nos. 
• Electrical Control Panel - 01 No. 
• lnsulalion, Cladding and Painting of boiler- 01 Lot. 

l i 1. 

I 

i 
. ' 

I ! 
I ! 
! 1· 
I I 

I I 
I : 
: I 

I · 85,soo,- . ----1 
; 

.. ·. ·, . ' ;; -~-.: ,' .. 
··<[)ESCRIPTION . 

»>. <·-; 

1 PRICES (Imported Scope) C & F Karachi 

PRICE SUMMARY 

SECTION-A 
Page 1 of 2 

FBL-4/1-811/1025 
Date: 01-10-2020 
Rev.02 

FBL INDUSTRIAL SERVICES 
A FBL Group Company 



,':). 
•. 

• Our prices are valid for 15 calendar days from the date of submission of this proposal. 

5 VALIDITY: 

Consultancy Charges Rs: 850,000/- (Above Price Exclusive of all Taxes) 

I 
I · 850,0001- 

1 

i. Cost of Supervision/Consultancy, Labor Services, Erection and 
Commissioning of WHR Steam Boiler. 

• Erection -01 Lot. 
• Piping - 01 Lot. 
• Electrification - 01 Lot. 
• Commissioning - 01 Lot 

4 COST (Labor & Erection & Commissioning) 

(Above Price Exclusive of all Taxes) 
Consultancy Charges Rs: 450,000/~ 

I 450,0001- i. Cost of Supervision/Consultancy of Erection and Commissioning of WHR 
Steam Boiler. 

. '.:··>.<£DESCRIPTION 
• I' ·~·· ~ :: .';;. •• ,•· . · ... .,.,_. :·• -·· •..... • " •••. : . ·' 

3. Cost (Consultancy) 

SECTION-A 
Page 1 of 2 

FBL-4/1-811/1025 
Date: 09-10-2020 
Rev. 02 

<I FBL INDUSTRIAL SERVICES 
A FBL Group Company 

. 



Above exhaust outlet of Boiler. 
Finned Tubes · 
As per code 
Corban Steel Finned Tubes 
Rock wool as per design 
As per design 
Pre-painted Sheet 

Location 
Type of Tube 
Tube Material 
Type of Tube 
Insulation 
Painting 
Cladding 

ECONOMIZER - 01 No. · 
The economizer is mounted on the rear smoke box of the waste heat recovery boiler. Its specifications 

are as under: 

2.80-2.89TPH 
Triplex WHR Boller 

Horizontal, mounted on Saddles 

22089 kg I hr combined 

417 °C 

1.0MPA 

1.2MPA 

2484mm 

6000mm 

2,448mm 
3,312.28SQFT 

1200 SQFT 
90 °C 
184 °C 

GB Standard 

GB Standard 

Rock Wool as per design 

Pre-painted Sheet 

As per specs 

03 No. 

3.0 TPH Design Capacity 

Grass Steam output 

Boiler Type 

Configuration 

Exhaust Gas Flow Rate@ 100% load (Boiler Inlet) 

Exhaust Gas Temperatu~e@ 100% load (Boiler Inlet) 

Operating Pressure 

Design Pressure 

Shell Dia including insulation and cladding 

Boiler L.ength including smoke boxes 

Tube Plate (0.D) 02 Nos. 
Heating Surface area without Economizer 

Economizer . 
Feed WaterTemp. 

Boiler Outlet/SteamTemp. Approx. 

Material of Construction (~hell & Endplate) 

Tube Material 

Insulation 

Cladding 

Painting 

1. WASTE HEAT RECOVERY STEAM BOILER 01 No. 

The boiler would be supplied as a package unit with necessary control equipment including valves, 

Instrumentation, Gauges etc. 

No of Boiler 

TECHNICAL DATA OF WASTE HEAT RECOVERY STEAM BOILER · I 

SECTION- 8 
Page 1 of 2 

FBL- 4/1-811/1025 
Date: 09-10-2020 
Rev.02 

FBl. f,f,r~t,r,.:,, ; F' .:· . -, ·- ... 

A FBL Group Company 



01 Set 
01 Set 

6. QUALITY CONTROL DOCUMENTATION 
7. OPERA TING MANUAL FOR WHR BOILER 

Boiler On/ 01'.f Selector switch 
Power On indication lamp 
Boiler and Feed Water Levels 
Feed V\fateJ Pump On I Off selector switch 
Feed water pump running lamp 
Alarm Mute I Reset button 
Emergency Stop Push button 
Internal Panel Light 

Panel Controls & accessories are: 

Vertical Floormouhted Design. Configuration 

5 ELECTRICAL CONTROL PANEL - 01 No. 
The boiler electric control panel is of self standing design and houses all boiler controls, 
starters, circuit breakers and mairi isolating switches. The panel is fabricated from steel sheets 
and painted with powder coated paint. 
Panel ciass . · ·· Suitable for indoor installation 

Note: The pump selection is based on the distances from pump discharge to boiler inlet as 
per battery limit. Any deviation from this will result in a change in pump size as well as 
proposal cost. 

FEED WATER PUMPS (One Operating + One Stand By) - 02 Nos. 
These pumps are located adjacent to the feed water tank and are used to supply the feed 
water to boiler. 
Make: OEM SS Vertical 

4 

Imported 
Imported 
Imported 
Imported 
Imported 
Imported 
Imported 
Imported 
Imported 
Imported 

3 BOILER VALVES, CONTROLS & GUAGES- 01 Lot 
Steam stop valve-01 No. 
Blow down valve - 01 No. 
Feed water inletvalve-01 No. 
Non return valve - 01 No. 
Pressure gauge for Boiler - 01 No. 
Boiler Water Level Control System -01 No. 
Water Gauge Glass Assembly - 01 No. 
Pressure Switch - 01 No. 
Safety valve (for Boiler)-02 No. 
Feed Water Pumps - 02 Nos. 

SECTION-B 
Page 2 of 2 

FBL- 4/1-716/1025 
Date: 09-10-2020 
Rev.02 



(Drawing with Steam Trap, included Pressure &amp; Temperature Gauge &amp; Vent) 
Insulation Rock wool as per design 
Cladding G. I. Pre-Painted Sheet 
Painted Temperature resistant aluminum paint. 

Horizontal supported on saddles. 
10" x Length 10' 01 No 
GB I A-106 Gr. B 
01 No.1" 03 Nos 3/4", 02 No, 1/2" 

Material of Construction 
Painting 

iii. Steam Header 01 - No. 
Configuration 
Dia 
Material of Construction 
Nozzles 

Chimney __ Height 6,000mm 
As per engine duct size 
As per code 
As per FBL specs 

Diameter 

Exhaust gases from engine outlet are introduced into the boiler inlet smoke box by mean of 
this duct. 
Duct Length 6,000 mm maximum in~luding Bends 
Diameter As per engine duct size 
Material of Construction A - 36 or Equivalent · 
Insulation Rock wool as per Micas design 
Cladding Pre Painted· Sheet 
Painting As per Micas specs 

ii. CHIMNEY - 01 No. Per Engine 
,_·') 

MS 
• DEA ERA TOR - 01 No. 

Material of Construction 
• CHEMICAL DOSING PUMP - 01 Lot. 

i. DUCTING . 
• DUCTING BETWEEN DAMPER & WHRB - 01 No. Per Engine 

3, 000 Liters 
Horizontal supported on saddles. 
A-36 or Equivalent 
1164mm 
3000mm 
4mm 
Atm. 
As per FBL specs 
Rock wool as per FBL design 
Pre-painted Sheet 
Level Glass, Level Control, 
Temperature Control 

Volumetric; Capacity 
Configuration 
Material of Construction 
Shell Dia 
Shell Length 
Thickness 
Operating Pressure I Temperature 
Painting 
Insulation 
Cladding 
Instruments 

1 FEED WATER TANK WITH DEAERATOR-01 No. 
Feed water tank would be of cylindrical construction made from carbon steel plates. Water is 
pre- Heated in this tank before supply to boiler. · 

LOCAL SCOPE 
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8 Warranty Clause: 
FBL provide warranty against design, materials and workmanship for the products 
manufactured by it. Warranty is valid for one year after commissioning or 12 months after 
delivery whichever occurs first. 
This warranty is subject to the following conditions. 

7 Paint Work: 
On completion, the steam generator is externally cleaned mechanically and finished with 
temperature-resistant paint. The steam generator is then insulated, clad and finally painted 
with multiple coats. 

6 Insulation: 
WHR Boiler body and the periphery of the front are insulated and clad in painted sheeting. 

Base Frame: 
A _mild steel base frame is welded to the oil heater, designed to support and distribute weight 
through the main· cross members_ of the oil heater. - 

5 

4 Delivery Conditions (6 Weeks): 
WHR Boiler with its ancillary equipment would be delivered within 6 weeks from China of 
your firm order and advance payment or UC. We foresee another Four (4) weeks for Erection 
of steam generator & WHRB at site however this responsibility of buyer and commissioning 
would be done within 07 days after erection. We shall complete the job from the effective 
project start date and subject. 
FBL has right to raise delivery & commissioning invoices due to any delay incurred due to 
customer requirement. If the customer does not provide the fuels within one week of Erection 
Completion,· FBL reserves the right to raise and claim the commissioning invoice and the 
customer shaU be obliged to honor it. The customer must ensure that the approach to the 
steam g~nerator installation location from the entrance including all above ground clearances 
should confinn to FBL requirements omerwise, - 

3 Sales Tax: 
• Above price are without Sales Tax and it would be paid by Customer. 
• ·(If customer need sale tax invoice 

..::.--~ 
-._.} 

1 Tenns of Payment: 
Import Scope 

• 30% TIT & 70 % UC in favor of our principals import scope. 
1.1 Local Scope: 

• 75% Advance of FBL loCcll supervision services. 
• 15% During erection works. 
• 10% After commissioning of boiler 

2 Taxes: · 
· • All offers are exclusive of taxes. 
• Note: - If any tax is charged, it will be added to the offered price . 

COMMERCIAL TERMS & CONDITIONS I . 

SECTION-C 
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15 Force Majeure1 
This offer is subject to a force Majeure which may include but is not limited to acts of nature, 
or by the public enemy, wars, floods, epidemics, riots, civil disorders or any other cause which 
adversely affect the ability of contractor to perform the work diligently. In such cases the 
deviations and time extension for the contract shall be mutually agreed. 

:'._) 

Arbitration: 
Any controversy of claim arising out or relating to any agreement resulting from this proposal 

· or the breach thereof shall be handled by arbitration. The agreement is for arbitration within 
the meaning 9f .the Pakistan Arbitration and Conciliation Act, · including any statutory re­ 
enactment or ariy other modification thereof. The arbitration proceedings shall take place in 
Lahore, Pakistan or any other location as finalized by the arbitrators. 

14 

13 Terms of Possession: 
Until paid for in full, the title to and right of possession of the equipment shall remain 
with FBL 

12 Secrecy: 
All data, specification and drawings submitted by FBL as a part of the contract will 
not be passed on by the purchaser to any third party, for whatever reason, without 
FBL written consent. 

Consequential Damages: 
Neither party shall at any time be liable to the other for any loss of profits or any 
similar indirect damages, howsoever described, incurred or suffered by either party 
in respect of the profit. 

11 

9 C_onsequential Damages: 
~e~her party shall at any time be liable to the other for any loss of profits or any similar 
indirect damages, howsoever described, incurred or suffered by either party in respect of the 
profit 

10 Warranty Clause: 

FBL provide warranty against design, materials and workmanship for the products 
manufactured by it. Warranty is valid for one year after commissioning or 18 months 
after delivery whichever occurs first. This warranty is subject to the following 
conditions 

SECTION-C 
Page 2 of 2 
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--End of Document--- 

. - .... ~ 

1. All type of civil work including RCC foundations for WrlR Boiler, Feed Water Tank and 
pumps. 

2. Registration with Insurance Company/Governing Body as and if required. 
3. Inland shippingrrransportation (Customer Site) 
4. Un-loading at site & Placement on Foundation 
5. Loading, unloading & transportation crane works. 
6. Main Electric Supply Cable up to FBL Supplied Electric Control Panel & Field wiring 

Earthing etc. . . 
7. Certification of boiler from local. boiler inspector for· its operation at site. 
8. Air .conditioned room of the boiler control panel. 
9. Free of cost three-phase electricity for Erection and Commissioning at customer site. 
1 O. One lockable room for the Tools and Tackle storage during Erection arid Commissioning. 
11. One room with Telephone/ Electricity would be provided to FBL site supervisor during 

erection and commissioning phase. 
12. Boarding andlodging of FBL staff ~uring erection work would be provided by the customer . 
13. Any item not specifically included in our offer. · . :-:, 

·.J 

CUSTOMER.RESPONSIBILITIES I FBL EXCLUSIONS 

.. , ''1 -- 

Responsibilities of FBL 
Supervision/Consultancy for Installation.Erection for steam generator. (To Buyer Team) 

· All consultancy services concept to commissioning. 
::;... Client Training. 
::;... Packing Rail/Sea Worthy in Thermo Retractable PVC as applicable/if required. 
~ Supervision of Installation & Commissioning of FBL Scope of Supply 
>- 1 X Site Supervisor With Team (as required) 
::;... 1 X Commissioning Engineer 
, Documentation Sets Incl. 

RESPONSIBILITiES 
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3(5)-A(Vii): 

YEAR MAKE/MODEL,OPERA TION 
DATE AND EXPECTED REMAINING 
LIFE. 

ITTEHAD(Pvt) Ltd CAPTIVE POWER PLANT 
( 4.563 MW) 1 KM JARANWALA ROAD 

KHURRIANW ALA FASIALABAD. 



Attachment: MTU Tech Specification data sheet. 

LIFE CYCLE OF THE ENGINE IS 84,000 UPTO MAJOR 
OVERHAUL.(10 Year) 

REMAININ(; LIFE: 

EXPECTED DATE APRIL 2021. 
·'.:'.:"'.:.\ 

'·-J 

OPERATION DATE: 

"MTU 12 V 4000 GS". 

MODEL: 

MTU GAS GENERA TOR SETS ROLLS ROYCE POWER SYSTEM · 
GERMANY 2020 MODEL 

YEAR MAKE: 



' A Rolls-Royce 
solution 

MS50298/00E 

Onsite E~ergy 
MTU 8V4000 GS - 8V4000L64FNER 
MTU 12V4000 GS-12V4000L64FNER 
MTU 16V4000 GS-16V4000L64FNER 
MTU 20V4000 GS - 20V4000L64FNER 
Natural gas - Interval 3,000 h - 84,000 h 
Application group 3A 

Maintenance Schedule 

(~0) . .;.·· .. 
t::j 

,·.A·\_· 
-~ ~-- 
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3(5)-A(Viii): 

INSTALLED CAPACITY, DE-RATED 
CAPACITY , AUX CONSUMPTION , 

~ 

NET CAPACITY. 

-) 

ITTEHAD{Pvt) Ltd CAPTIVE POWER PLANT 
{4.563 MW) 1 KM JARANWALA ROAD 

KHURRIANW ALA FASIALABAD. 



Attachment: MTU IRA Letter attached . 

=4.443 MW. NET CAPACITY OF PLANT WOULD BE 

NET CAPACITY: 

AUX CONSUMPTION FOR ONE GAS GENERA TOR = 40 KW. 
AUX CONSUMPTION FOR THREE GAS GENERATOR = 120 KW. 

AUx.·coNSUMPTION: . 

As confirmed by OEM, there is no de-aeration @45 degree cup to life cycle of 
the Gas generators, if OEM maintenance recommendations followed. (Certificate 
attached for reference). 

De-RATED CAPACITY: 

=03 Nos. NO OF GAS GENERATORS 

=4.56MW SIZE OF PLANT 3 X 12V64FNER 400 V 

GAS GENERATOR SETS "1.521 MW MTU Rolls Royce .power systems AG 
Germany" 

INSTALLED CAPACITY: 



itteh.;d p:.·,1) R.A. Engineering & Services (Pvt) L:.d 

Mr. Muha:::;-~i~;~~'! v 

PM (Pow,crj 

--- .-/~ \ '·., 
. / »> i: • ',L ·\ \ ; \_ 
· · I \ , • 

' .. \ I •, 

Mr. Faisal Tufal 

lttehad GROUP R.A. Engineering & Services (Pvtl Ltd ' I\ 
\ 

CEO coo 
Mr. ASIM Maqsood Mr. Anwar ul Hasan 

Best regards. 

Parts 
Please see attached Annexure C. 

Guaranteed lube oi; consumption is 0.27 liters/ hour. The,::~: ·:,,!It,-: ~::~~.ed c...:, w,th11, l,OOG hours 

_cf operation. 

G!Jarar.teed Fuel Ccnsumoricr: at i009~ ioac ,s O .:28 Vrd.':;wr ·~, O :-.:..1 5T3,°,,·1h a, 1000 BTU/fi:3 
GCV). This fuei cons;.;~p,:or. i~ sub;ect t o +';,~-:. ISC :o!'=·anc'= 

Guarant_eed Output is 1521 KW (100%) at 80 Methane nurr:ber. Gen-s,,:·t has no deratic:m up to 4S'C 
in life cvde. 

• Guarantees 

Engine Consumables parts for 15,999 hours .nclucec ,:; the package pnce 
. . 

Agreed Price for MTU Gas Generator is EURO 325,000 /. per ger.set -:-.:,(a, EURO 1,300,000/- for 04 
no of Gensets CNF ;(arachi. 

We are pleased to confirm thi: following points as decided in the meeting, 
Price 

Dear Sir. 

Dated: September 9<lo, 2020 Ref (RA. Eng 01) 

SALES CONTRACT FOR 

4 x MTU 12Vl64 1521 KW @ 400V GAS GEN.SH 

RA. UiGJNHiUNG 
lo ~J. .. ''t/: {"°' !~J ~, U.'.f 
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3- FUEL TYPE . 

ITTEHAD(Pvt) Ltd CAPTIVE POWER PLANT 
( 4.563 MW) 1 KM JARANW ALA ROAD 

KHURRIANW ALA FASIALABAD. 



J
.~ 

i . 

MTU Rolls Royce Gas Specification requirement attached. 

Attachment: 

GAS REQUIREMENT FOR 03 NOS OF MTU GERATORS = 0.78 M3 I KWh. 

= 0.26 M3 I KWh. HEAT RA TE OF ONE MTU GAS GENERA TOR 

TOTAL CAPACITY OF POWER PLANT IS = 4.5 MW 
GAS ALLOCATION FROM SNGPL FOR POWER PLANT = 2 MMCFD 

MTU 03 NOS GAS GENERATORS GAS REQUIREMENT: 

THE CHEMICAL COMPOSITION OF SNGPL SUPPLIED GAS IS ALSO 
ATTACHED FOR YOUR REFERENCE. 

THE CHEMICAL COMPOSITION REQUIRED TO OPERA TE MTU GAS 
GERA TORS ARE A TT ACHED FOR REFERENCE. 

SNGPL PROVIDING PIPE· LINE QUALITY GAS 2 MMCFD AS PER 
AGREEMENT TO ITTEHAD(Pvt)Ltd. FOR CAPA TICE POWER PLANT 
THROUGH 8 INCH PIPE LINE. 

SNGPL GAS PIPE LINE FOR SUPPLY OF GAS : 

......, 
-:.: 



3) 

This agreemen_t is made at Faisalabad, on this the 29th· day of December r 2015 by and between SUI NORTHERN GAS 
PIPELINES LIMITED , a public limited company incorporated under the laws of Pakistan , with its registered office at 21 
Kashmir Road, Lahore ( hereinafter referred to as "Seller", which expression shall , where the context so permits , indude 
its permitted successors and assigns) ; Mis Jttehad Prlyate LfmJted « 1-K,M JaranwaJa Road. Khuuianwata, FajsaJabad 
acting through its Chief executive/Director - Mr. Asim Maqsood ( hereinafter referred to as "Buyer" which expression shall, 
where the cont.ext so permits , include its permitted successors ant! assigns) . WHEREAS : 

A. In light of the shortage of natural gas in Pakistan, the Government of Pakistan has informed SNGPL that it has decided to 
import LNG to meet local requirements and In this regard LNG Sale and Purchase Agreements have been or will be 
executed with Pakistan State Oil Company Limited ("PSOj as the designated buyer . 

B. PSO, Sui Southern Gas Company Limited ("SSGC'? and -SNGPL have entered or will enter into an agreement (the ~LNG 
Supply Agreement") under which PSO will agree to import LNG and to supply the same to SSGC/SNGPL and such LNG 
will thereafter be re-gasified (the "RLNG") by SSGC or its contractor pursuant to separate re-gasification arrangements and 
made available to SNGPL for onward supply. 

• : . ···: c: : ., ~.:~)~'.r~~~)t.:::-~<· . - .: ~·t?~t· 
C. Whereas RLNG sales are to be· Ring-Fenced In· line with decision of ECC of the Cabinet made In its meetings held -. on 

09.04.2015 and 23.04.2015 vlde case No. ECC-52/07/2015 and Case No. ECC-62/08/2015 respectively, therefore Seller 
can only supply RLNG to textile if It bears actual line losses of distribution system through price to be charged to them . 

D. Whereas the average of distribution losses (UFG) for last three years ex11ressed in percentage terms shall be 
borne by the Buyer In line with the principle laid down in OGRA Third Party Access (TPA) Rules, 2012. 

E. The Parties acknowledge that it is their intent that the Buyer shall have back to back obligations to SNGPL for its 
allocated RLNG hereunder to mirror the obligations of SNGPL under the LNG Supply Agreement in order to enable SNGPL to 
fulfill its obligations under the LNG Supply Agreement • 

NOW, THEREFORE, In consideration of the mutual benefits to be derived the Parties enter this arrangement and Intending it 
to be legally bound, tne Seller and the Buyer hereby agree .as follows : · 

1) The Seller shall supply RLNG to the. Buyer on As and When Available basis. The quantity of RLNG to be supplied Is 
determined by SNGPL from time to time pursuant to the prevailing policy of SNGPL ("Buyer's RLNG Volume'? . 

2) Natural gas is swapped with SSGC, at fields mutually agreed between SNGPL and SSGC; in lieu of RLNG. All natural gas 
supplied to the Buyer under this agreement shall be considered supply of RLNG . 

) 

_) 



11) 

10) 

4) Buyer shall make payment of all RLNG supplied by SNGPL in accordance with RLNGTariff as determined by Oil arid 
Gas Regulatory Authority "OGRA") and subsequently notified by PSO ("Notified Price'') • In addition to Notified Price 
for the RLNG supplied , Buyer agrees to pay an amount towards transportation I transmission and distributions losses in 
respect of RLNG , such amount being determined by SNGPL in accordance with the principles set forth in the OGRA 
Natural Gas (Regulated Third Party Access) Rules 2012 relating to system use gas, transportation loss and line pack etc_._ 

5) The Notified Price or the RLNG price determined by OGRA is provisional and is subject to change after final determination of 
the RLNG price by OGRA. Differential of RLNG price shall be recoverable/adjustable by the Seller in the subsequent 
billing period. The Buyer undertakes to pay the differential as and when notified and to furnish guarantee, in the form 
acceptable to the Seller, for the anticipated differential amount in case of change in Notified Price . 

6) The Seller shall invoice the Buyer after seven (7) days of supply of RLNG ("Billing Cycle'') or at interval deemed appropriate 
by Seller and the Buyer shall make all payments pursuant to such invoice within three (3) days ( Both days inclusive i.e. 
Bill Issue Date and "Due Date") of receipt of such Invoice . All invoices of the Seller will be paid without any 
deduction or set off or adjustment . If the payment is not made within the Due Date , 
the Seller shall have no obligation to supply. 

7) If payment of any bill rendered by the Seller to the Buyer is not made by the Due Date, the Buyer shall pay' dela'yed 
payment charges to the Seller al the rate of eighteen (18) percent(%) per annum ("Late Payment Surcharge") from 
the due date up to (but not lndudlng) the date when payment Is made. 

8) Payment shall -oe made to the Seller, at the Seller's designated bank in the designated account of the Seller in favor 
of "SUI NORTHERN GAS PIPELINES LIMITED", on or before the Due Date; provided that, in the event that payment in the 
manner identified above -Is not possible, delivery by the Buyer of a bank draft drawn on a scheduled bank in favor of the 
Seller at a designated office of the Seller shall be deemed to be an acceptable form of payment, subject to its 
realization. In the event that the payment Is not realized within the Due Date, the Delayed Payment Charges will be 
levied on the Buyer accordingly . 

9) The security shall be maintained during the supply period, the amount of the security deposit may be varied by 
SNGPL from time to time by notice to the Buyer in the event of a change in SNGPL policy regarding the same or the 
Notified Price and on notice of such variation Buyer shall within three (3) Days deposit any additional amount required 
to be provided as security; In the event that the Buyer fails to pay any amount payable to the Seller when due, the 
Seller shall be. entitled to withdraw RLNG Supply and collect such amounts from the security. 

_) 



2. Muhammad Qasim s/o Guizar Ahmed 
House No. P - 527/A, Mohallah new Ovil 
lines, Chandnl chowk, Tehsil & District - Faisalabad . 
CNIC No. "33100 - 7803863 - 5 

1 b Javed s/o Javed Iqbal 
House No. P- 176, Mohallah Factory area , 
Ahaata garry mill • Tehsil & District - Faisalabad . 
CNIC No. 33100- 6079541 - 3 . 

-------------- !YJ .. ~------------- 

Witnesses 

Dated : 
P,ief Executive/Director 
Dated : 29 . 12 . 2015 

For and on behalf of 
SUI NORTHERN GAS PIPELINES UMITEO , 

13) This agreement is a supplemental to the existing Contract for supply, of gas, already executed between the ~Uer 
and Buyer. All terms contained in the existing Contract for supply of gas- shall apply, unless otherwise amended through 
this supplemental agreement. The terms of this supplemental agreement shall supersede the relevant terms of the existing 
contract, for the purpose of supply of RLNG only. "''''"·· :'.':ii:; 

14) Any Rules/Procedures notified from time to time by the G9P and or Seller will be applicable on the RLNG Supply;~t?'. 
. ...:.~,~~ 

'- -:-::.l\';·;.·_: . :--~-·- ... 

being notified by the Seller. The Seller shall be under no obligation to supply RLNG hereunder unless there is full. and 
valid security In place as contemplated by the terms of this Article. Without prejudice to the foregoing, SNGPL will also 
have no obligation to supply RLNG hereunder if amounts owed by the . Buyer or amounts that would be owed by the 
Buyer following·suppty exceed the amount of security deposit available with the Seller. 

The Seller reserves the right to discontinue supply of RLNG to any Buyer involved in theft or pilferage of gas. The Buyer 
shall be liable to pay on demand the price (including all Taxes and other applicable charges) of RLNG consumed 
illegally and un-authorize dally, computed as per procedure and policy of SNGPL or as per relevant Rules/Regulations of 
OGRA and applicable Laws of Pakistan. Restoration of Gas ·supply will be subject to clearance of total dues of SNGPL • 

12) 

\ 
-··-;) 

M107260 
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(NOT APPLICABLE) 

The Operating system is 400 V , 

3(5)-A(x)-INERCONNECTION WITH NATIONAL GRID: 

ITTEHAD(Pvt) Ltd CAPTIVE POWER PLANT 
( 4.563 MW) 1 KM JARANWALA ROAD 

KHURRIANWALA FASIALABAD. 



GENERATION VOLTAGE, P.OWER FACTOR, 
FREQUENCY, AUTOMATIC GENERATION 

::J CONTROL, RAMPING RATE, CONTROL 
_ METERING AND INSTRUMENTATION. 

3(5)-A(xi)- PLANT CHARACTERISTICS: 

ITTEHAD{Pvt) Ltd CAPTIVE POWER PLANT 
( 4.563 MW) 1 KM JARANW ALA ROAD 

KHURRIANW ALA FASIALABAD. 



Catalog and P&ID attached for Reference 

Attachment: MTU Tech Specification data sheet and P&ID drawing. 

CONTROL METERING AND INSTRUMENTATION. 

• As confirmed by MTU ramping rate of generator is 15 mints up to 100 % 
load. 

• MTU will provide the exact ramping rate at the time of commissioning. 

RAMPING RATE: 

• Engine governor controls , starting , stopping and emergency stop sequence. 
• Monitor the engine operating parameters. 
• Control the throttles and sets gas mixture for required speed I power. 
• Monitors the first solenoid valve the gas train to the engine. 
• Evaluation unit fot PTI 000 temperature sensor to determine and monitor 

exhaust temperature of individual cylinders. 
• Controls the cylinders with regard to the knock characteristics. 
• Generator excitation system AREP. 
• Generator protection class IP23. 
• Dynamically balanced as per ISO 1940 and NFC 5 l_-111. 

AUTOMATIC GENERATION CONTROL: 

Frequency = 50 Hz 

FREQUENCY: 

Power factor ( cos c/) = I 

POWER FACTOR: 

Generation voltage = 400 volts. 

GENERATION VOLTAGE: 



3(5)-A(xii): 

SYSTEM STUDIES , LOAD FLOW 
,PROVISION OF METERING , 

~ 

INSTRUMENTATION PROTECTION. 
AND CONTROL ARRANGEMENT. 

. ' ""'.\ ''_j 

.. 

ITTEHAD(Pvt) Ltd CAPTIVE POWER PLANT 
( 4.563 MW) 1 KM JARANWALA ROAD 

KHURRIANW ALA FASIALABAD: 

(~--: ,~~: ~- I I T I f H A D 1 .. 



600KW. = Electric Consumption oflttehad Fabrics (Pvt)Ltd 

3600KW. Electric Consumption of Ittehad Spinning (Pvt)Ltd 

4563 KW. = 3 X 12 V64 FNER_ 400 V MTU Rolls Royce 

1521 KW. = 1 X 12 V64 FNER_ 400 V MTU Rolls Royce 
·3· (:'. 

ELECTRIC LOAD DETAIL: 

The main objective of this Captive power plant is efficient, reliable and economical supply 
of electricity for Ittehad production units without tripping. 

OBJECTIVE OF THIS POWER PLANT: 

Therefore, there is no technical constraints or problems under flow, short circuit 
currents and dynamic /transient conditions and are requested to be adopted. 

As the System is 400 volts MTU Rolls Royce from Germany, due to 400 volts-system, there 
is no interconnection with any FESCO facilities. 

"Ittehad (Pvt) Ltd- The Spinning Mills" intends to sell excessive electricity through gas 
generation to one of its associated companies "Ittehad Fabrics (Pvt) Limited-The 
Weaving Mill" & Ittehad Textiles (Pvt) Limited-The process Mill, having the same 
board of directors but registered in Securities & Exchange Commission of Pakistan as 
separate legal entity. We have captive power plant in spinning mill and want to supply 
electricity to Weaving mill & Process Mill, weaving, process and spinning units separated 
by 25 ft public road. 

,--j 

Ittehad (Pvt) Ltd is a spinning unit, has Captive Power Plant, 3 x 1.521 MW ( 4.56 MW) 
MTU efficient Engines, gas quota has already been allocated by SNGPL for subject captive 
power plant. · 

Ittehad (Pvt) Ltd is a spinning unit, having its associated companies in weaving and 
Processing sector located at 1-Km Jaranwala road, Khurrianwala, Faisalabad, Pakistan. 

SYSTEM STUDIES: 
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requirements. 

· • Independent of mounting style/orientation. 

. . 

• ·Ideal for Commercial and Industrial energy metering= · . . . 

low voltage. 

• Using Mlcr;-r!rocess6r bas~d advanced technology for 
higher accuracy .reliability.programming flexibility and 
upgradability. 

. • Built-in power line transient protection. 
• High sampling rate.tomaintain accuracy even with 

,distorted line voltage· and current. 

. 0 

. . 
.. Tampering iu.c.rmation along with date and time stamp 

is recorded. r 

" "OPENED" is permanently displayed on LCD in case 
of meter cover opening. 

• Works under individual phase failure and accurately 
· records consumed Active & Reactive energies even on 

• 3x230/400V 50Hz 5( 1 O)A. 

• 10000 impulses/kWh, 10000 irnpulses/kvarh. 

• Meter's Specifications comply with lEC_ standards and 
WAPDA Specifications (Amended to date) for k:Wh 
class l and k varh class 2 

• Three phase four wire connection. 

Features 

....... RRRRRR .. ........ B B.B B:H.B:B.B G> LT 
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MULTI· RATE (T.0.Ul POLY PHASE MElER 
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THREE PHASE FOUR WIRE ELECTRONIC 

ENERGY METER. 



• 3*230/400V SOHz 5(10) A. 

Main Features 
• Three phase four wire connection. 

programmed in multiple seasons and holidays. 

over tariffs are set with hour and minute with resolution of one minute. Maximum four tariffs can be 

Time-Of-Use Registration 
The meters enable registration of energy in different tariffs changing over schedules, Time of changing 

LCD Display 
The ?-segment LCD is 8-digit, measuring data are displayed as eight digit value (all integers or with. 

multiple decimals). The identification codes are available on LCD for each parameter/quantity. Symbol of 

energy flow direction, flags of a valid tariffs and meters status are also displayed. 

. . 

with sealing screws, Theterminal cover is fixed with two sealing screws. It is fixed with two sealing 

screws. LT Type CT operated meter cover and base-is-made of fire retardant Poly-carbonate to withstand 

against high temperature ~t~~/:1'tcstanda'r.c:fs? ,·,;-~- 

M2L-::r Housing 
Ergonomically designed housing is made of fire retardant poly-carbonate and can be recycled at the end 

of the me~er life. It assures PrDf1~ion~l_ass II (double insulation) and IPSl compliant for protection 

against dustandwater penetrati9.n. Themetercover is made of transparent poly carbonate and-fixed 

meter's entire life span. 

Metering System 
The metering system employs a high quality special measuring IC. The metering elements is shielded 

against strong external magnetic fields up to 0.5 Tesla and is protected against over voltages and high 

frequency disturbances. Such a design of metering element assures excellent metering features, high 

metering reliability and negligible effect of influence quantities and requires no re-calibration over 
-- 

HXE 34 is Three Phase Electronic electricity meter designed for measurement of active and reactive 

energy as well as maximum demand, multi-tariffs for commercial and industrial customers in three 

phase networks. The meter comply with IEC 62052-11, IEC 62053-21, IEC 62053-23 and relevant WAPDA 

Standards. 

~,tatic Three Pha:~e Fcc:r V. i···\ LT Tvoe CT Operatec Energy Meter 

-------------- - -- r . --------- 
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• 
Ideal for Commercial and industrial energy metering requirements . 

1ndependentot.mouMingfsWitJ~rie;tit1,it>-? ·-· · 

• 
• High Sampling rate to maintain accuracy even with distorted line voltages and current. 

• Built in power line transient protection. 

• Tampering information along with date and time stamp is recorded. 

• "OPENED'' is permanently display on LCD incase meter cover is opened. 

• Works under individuals phase failure and accurately records consumed Active & Reactive 

energies even is low voltage. 

• Using Micro-processes based advanced technology for higher accuracy, reliability, programming 

flexibility and adaptability. 

• · Meter's Specification comply with IEC Standards and WAPDA Specification for accuracy class up 

to 0.2. 

10000 impulses/Kwh, 100_00 impulses/kvarh . • 

-------- ------~- -- 
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Gas Genset 
Scope of supply Series 4000 (50Hz) 
MTU 8V4000 GS . 
MTU 12V4000 GS 
MTU 16V4000 GS 
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Table 1: Applicability 

SLUName Sales Name ',, 
' ..... ·~ . . .. , 

GG08V4000A 1 MTU 8V4000 GS 

GG 12V4000A 1 MTU 12V4000 GS ' 

GG 16V4000A 1 MTU 16V4000 GS 

GG20V4000A 1 MTU 20V4000 GS 
. 

• 

~ 
'.:;) 
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4 I Scope of Supply I MS61016/00E 2015-06 

A separate heat recovery module enables heat utilization. The engine heat and the mixture heat from the 1st 
stage can be transferred via the engine cooling water and a plate-core heat exchanger to the heating water 
circuit. The mixture heat of the 2nd stage is dissipated via a recooler. 

The heat recovery module represents the interface between the product and the customer-side heating sys­ 
tem. 

All regulation, control and monitoring functions, as well as communication options to and from outside, are 
implemented by means of hardware and software inside the control cabinet. 

Details on the construction of the individual systems, functions, interfaces and assemblies can be obtained 
from the Functional Description, the biogas connection systems and the schematic diagrams. 

Version with heat utilization 

The product consists of the following main groups: 
• Engine (including gas train} 
• Generator 
• Heat utilization (with heat recovery module, optional) 
• MMC (MTU Module Control) for system control, regulation and diagnosis 
• MIP (MTU Interface Panel) for engine control, regulation, diagnosis 

Fuel energy is converted into mechanical power and heat in the internal combustion engine. 

The generator, which converts the mechanical power into electrical energy, is connected to the engine by 
means of a resilient coupling. The engine is mounted on two slide rails, so that it can be moved when the 
coupling element needs to be replaced. The engine and the generator are joined to the base frame through 
resilient, vibration-damped elements. · 

1.1 General description 

·1 Scope of Supply 
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• Electric starter 

Starting equipment 

Cooling system, dual circuit engine cooling system 
• HT circuit with integrated oil cooling, first stage of mixture cooling and cylinder cooling 
• Rubber expansion joints with companion flanges for connecting to the external cooling circuits 
• Integrated coolant preheating system 

Lube oil system 
• Lube oil pump with safety valve for forced-feed lubrication and piston cooling 
• Lube oil heat exchanger, engine-mounted 
• Lube oil paper filter elements as easy-change filter cartridges 
• Level sensor for lube oil monitoring, engine-mounted 
• Oil dipstick 
• Crankcase ventilation via oil separator into the mixture line upstream of turbocharger 
• Connections for oil replenishing and draining 

• Uncooled, insulated exhaust manifold in the engine Vee 

Exhaust system 

• Mixture compression via turbocharger 
• Two-stage mixture cooling 
• Throttle valves located between mixture coolers and receivers 

Turbocharging 

• Two-stage mixture cooling 
• 1st stage as HT stage integrated in the engine cooling system or as HT circuit coupled with a heating sys­ 

tem for heat recovery. 
• 2nd stage as LT stage with external cooling circuit 

Mixture cooling 

• Air intake via engine-mounted dry-type air filters 
• Venturi gas mixer with gas supply via electronically controlled metering valve 

Mixture formation 

Basic-configuration engine 
• Gray cast iron crankcase with assembly holes; SAE 00 flywheel housing, 21" flywheel, gray cast iron oil 

sump 
• Forged crankshaft 
• Forged connecting rod 
• Individual, four-valve cylinder heads; armored valves with "Rotocap" valve rotator 
• Single-component ring carrier piston of light alloy with cast cooling channel, piston cooling via oil spray 

nozzles 

The 4-stroke Otto gas turbocharged Series 4000 engine with mixture cooling works in lean-burn operation, 
which means.that the fuel in the engine is burned with an excess of air (lean gas/air mixture). 

As an option, the engine can also be equipped with an oxidizing catalytic converter for the reduction of car­ 
bon monoxide and formaldehyde emission. 

1.2 General description of engine 
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. .., 

• 

• 

Ignition system 
• Microprocessor-controlled hig!Woicig~ ignition system With low-voltage distributor; no moving parts; no- 

wear 
• Automatic ignition energy control 
• . Variable ignition timing 
• sensors on flywheel and camshaft 
• One ignition coil per cylinder 
• Industrial-engine spark plugs 
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.:··"i. ·~·:._·~ ·11~:-;:· - 

The torque generated by the engine is transferred to the generator by means of a highly reslllentflange cou­ 
pling. This drives the {magnetized) rotor of the generator and induces an alternating voltage in the coils of 
the stator. · · 

Before the generator can be connected to the grid, the frequency, voltage and phase angle between the gen­ 
erator and mains must be synchronized. - · 

The generator fs designed as synchronous generator with power factor and digital voltage regulator. This 
keeps the power factor (cose) to the preset setpoint independent from system voltage fluctuations or load 
changes. · 

1.3 Generator and coupling 

··.- .;.. 
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RAL 9006 . 
~~:•ii: __ ft· 

· RAL,7035 Control cabinet I MIS I MIP 

Engine, generator, heat recovery module 

··!··. t.4 Color scheme 

9 
~ 

~ '-. 
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• 

• 

.- Double solenoid valve 
• Balanced pressure regulator · 
• Valve tightness check · 
• Pressure monitor 

Flexible· stainless steel hose assembly .. · 
• Flame arrestor ~only for blogas] 

The cabling between the MIP and the gas train is done in accordance with the MTU basic circuit diagrams • 

. -~·:·ff•., 

The gas train comprises the following components 
• Gas filter 

1.5 Gas system 
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• 

• 

There is a used oil pump integrated in the lube oil system, which is used for the genset oil bleed system and 
for prelubrication. 

• Oil collection pan below the genset (without the WHG (Federal Water Resources Act). approval) with oil 
leakage monitoring · 

• Solenoid valve for fresh oil replenishment 
• Used oil/prelubrication pump group with three-way solenoid valve 

Oil bleed system assembly 
• Gensetconnecting hoses 

. •- , 
1.6 Lube oil system 

···i:·· ~~ . 
. . 

g ! 
[ 
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Connection to genset 
• The connection between the genset and the heat recovery module is designed as a flexible connection. 

Heat recovery module terminal box 
• All the components are wired in a terminal box that is fitted on the heat recovery module 

• Two-way control valve with actuator 
• Flange connection for connection to the heating water system 
• Sensors 

Control group for heating water (L32FB) 

• The heat recovery module has pre-fitted connections to connect the exhaust heat exchanger. These con­ 
nections include a differential pressure regulator (supplied loose) and a minimum flow monitor for the ex­ 
haust heat exchanger. 

• The connection to the genset is designed as a flexible connection. 

Connections for exhaust heat exchanger (L32FB) 

. Control group for engine cooling water with pump· 
• Membrane expansion tank (MAG) 
• Thermostatic three-way valve 

Plate-type heat exchanger 
• Safety valves 
• Safety pressure limiter 
• Safety temperature limiter 

Sensors 

Control group for mixture cooling with pump 
Membrane expansion tank (MAG) 

• Three-way valve 
• Throttle and shut-off valves 
• Safety valves 
• Safety temperature limiter 
• Safety pressure limiter 
• Sensors 

The heat recovery module with accessories kit (supplied loose, optionally upon request) for connection to the 
genset consists of: 

1. 7 Heat recovery module 
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No restriction No restriction 50 %to 100 % 

120 minutes 30 minutes O % to 30 % 

Recommended minimum dura­ 
tion with subsequent operation 
at a load > 50 % 

Recommended maximum dura­ 
tion with this load 

Power, referenced to nominal 
load 

Gas engines have been designed and optimized for continuous ope ratio 11. at 100 % load. 

The following restrictions apply to ensure maximum operational availability of the engine plant and to reduce 
maintenance to a minimum: 

Operating periods with partial load for BR4000 

1.8 Mode of operation 

'J"'"·· 
j -. .: · .... ~ 

: ) 
~ 

,• 



MS61016 /OOE 2015--06 I Appendix A I 13 

CSA Canadian Standards Approval for USA and Canada 

ADF Auxiliary Drive Field 

HT High Temperature 

IPC . lndustrle-Pc Industrial PC - ~.\ .. 

LLK l.adeluftkiihler Mixture cooler 

CB Circuit Breaker 

LT Low Temperature 

_-) MAG Membranausgleichstank Membrane expansion tank· 

MAP Manifold Absolute Pressure Intake pipe pressure 
;_~) MMC MTU Module Control Module controller {controls the customer-side 

auxiliaries) 

MIP MTU Interface Panel Genset controller (controls the basic functions 
of the genset) 

NE'PA National Environmental Policy Act Environment Act in the USA 

SPS Speicherprogrammierbare Steuerung Programmable Logic Controller 

UL Underwriters Laboratories Approval for USA and Canada 

Expl~ation Meaning · '·· Abbreviation 

2.1 · Abbreviations 

2 Appendix A 
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Spare Parts Service 
Quick, easy and correct identification of the spare part required for your system. The right spare part at the 
right time at the right place. 

With this aim in mind, we can call on a globally networked spares logistics system. 

Your contact at Headquarters: 

Germany: 
• Phone: +49 821 74800 
• Fax: +49 821 74802289 
• E-mail: spareparts-oeg@mtu-online.com 

Worldwide: 
Phone: +49 7541 908555 

• Fax: +49 754 1 908121 
• E-mail: spare.parts@mtu-online.com 

.. 

With our 24-h hotline and the flexibility of our service staff, we are always ready to assist you - either' during 
operation, for preventive maintenance, corrective work in case of malfunction or changed operating condi­ 
tions, or for spare parts supply. 

For our locally available support, go to MTU's Internet site; 
• http:/ /www.mtuonsiteenergy.com/haendlersuche/index.dt'\.html 

Your contact.at Headquarters: 
• support-oeg@mtu-online.com 

24-h Hotline 

For our locally available support, go to MTU's Internet site: 
• http:/ /www.mtuonsiteenergy.com/haendlersuche/index.de.html 

Local Support 
. Experienced and qualified specialists place their knowledge and expertise at your disposal. 

The worldwide network of the sales organization with subsidiaries, sales offices, representatives and custom­ 
er service centers ensure fast and direct support on site and ensure fhe high availability Clf our products, · 

Service 

2.2 MTU Onsite Energy contact person/ service partner 

"3' .
(.~,., 
'··S. 
{,.':,·: 

i \, . 



DK-SK-0001 I V04 /21.09.2015 

- ... __ 

I I 
I i 
I 

f I, 

·,-; ., .. 
.r .':.."' 
I' --· 

,. .. -- 
.... l - - 

Q.~;:t~· 

i:i.!1 

ansi~e energy 

OVER\IIEW OF SAFE~1~~~t C!ONCEPT 



DK-SK-0001 I VD4 /21.09.2015 2 

We reserve the right to make technical changes.in line with further development. 

This published document induding all of its parts is copyright protected. This material may not be used for any 
purpose without the prior written consent of MTU Onsite Energy GmbH. This particularly applies to the 
reproduction, dissemination, editing, translation, microfilming and saving and I or processing in electronic 
systems, induding databases and online services. 

The original document is in German .. 

(!; . . 
· ©20.15 MTU Onsite Energy GmbH 
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This description of the safety concept shall be used by the operating agency as an aid for the risk analysis of the 
total plant system to be carried out in keeping with the BetrSichV (German Ordinance on Industrial Health' and 
Safety) technical rules. The focus here is on the individual safety functions and the explosion protection measures. 
AU safety functions which can be implemented by MTU Onsite Energy GmbH are described. The safety functions 
actually integrated depend on the respective scope of supply. The possibility of deviations from this cannot be 
excluded, owing to the possibility of another, higher-level safety concept of the total plant system. A detailed 
summary of all the risk-reduction protective measures is given in the risk analysis which, for reasons of 
confidentiality with regard to the competition, shall remain as part of the manufacturer's internal documentation and 
is not to be confused with the user information provided for the user. The risk analysis is based on the procedure 
described in DIN EN ISO 12100. By implementing the suitable protective measures described, the hazards to 
humans and the environment are reduced to a minimum. The information required for hazard evaluation is ,, 
provided to the customer through the operating manual. For the residual risks associated with the components 
supplied by MTU Onsite Energy GmbH that are to be taken into account by the customer, which may have to be 

··- considered in a conformity declaration for the whole plant system, reference is made to the operating manual. For 
'~-)the safe handling of the machine, it is imperative to follow the safety instructions within the operating manual and 

· r the notices at the machine. The machine is to be used as intended.. • 

· 1 Overview of safety concept 

1.1 Introduction 

Overview of safety concept 

··.""··· 
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• Heat de-coupling or recooling unit in case of power generators 
• Engine, plant-system and safety controllers 

Other components are: 
• Container integration unit 
• Gas treatment device or compressor 
• Various heat exchangers, emergency cooling circuit, plate-type cooler, etc. 
• Oil supply system 
• Exhaust-gas after-treatment device 
• Ventilation systems (obligatory) 
• 60-Hz gearbox 

• ·, : J 
. :.' 

Generator 
Gas train I Fuel feed • • 

The machine is used exclusively for electrical power generation and waste heat utilization in stationary operation in 
sufficiently ventilated rooms and container solutions. Gas is fed to the reciprocating internal combustion engine and 

. mechanical work is·generated. This drives the synchronous generator connected via an elastic coupling, resulting 
in a conversion to electric energy. The engine and the generator are joined to the base frame with elastic, vibration­ 
damped elements. The waste heat generated during the combustion process is dissipated to the surroundings via 
radiators (power generator) and/or made available to the customer via heat exchangers (combined heat and power 
plant). All regulation, control and monitoring processes, as well as communication to and from the outside, are 
realized through hardware and software. 
Operation of the machine can be classified into 3 different modes: 

• Parallel grid operation 
• Grid backup operation 
• Isolated operation 

The machine or the plant system consists Cff the following main assemblies: 
• Gas engine 

1 ~2 Product scope 

Overview of safety concept 
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An explosion is only p"'ossible if a flammable mixture and an ignition source are present simultaneously . 
. ,.:,:~ There are three protective-measure categories: 
(::) • Primary explosion protection (preventive) 

---· The formation of a flammable mixture is avoided 
• Secondary explosion protection (preventive) 

The formation of a flammable mixture is possible, but: 
ignition sources are avoided or shielded 

• . Tertiary explosion protection (mitigating) 
The formation of a flammable mixture is possible and 
an ignition source is present. 
Ignition can occur but the propagation of explosions is restricted by structural shielding or the effects 
of pressure waves are reduced. 

Primary explosion protection is to be preferred to secondary and tertiary explosion protection. A distinction is to be 
made between "inner" explosion protection (relevant as regards dangerous oxygen content in fuel gas, upper 
explosion limit) and the "outer" explosion protection (relevant as regards dangerous methane content in air, lower 
explosion limit). 

1.5 Explosion protection 

• Organizational protective measures or user information, 
for example: Safety instructions in the operating manual 

Design-based protective measures must be implemented before technical or organizational protective measures. 
Organizational protective measures are no substitute for correctly-applied design-based or technical 
measures. 
Despite the implementation of design-based and technical protective measures, a small proportion of the hazards 
can be reduced but not entirely avoided. Organizational protective measures are implemented (user information 
provided) to further reduce the residual injury risks. 
Using all three types of protective measure, an attempt is made to reduce the residual risk associated with a 
hazard to protected materials to a minimum. ·· 

The main requirement is the reduction of hazards to humans and the environment through protective measures. 
)According to DIN EN ISO 12100, a distinction is made between 

"----:, • Design-based protective measures or "inherently safe design" measures, for example: Rounding of 
edges and comers to avoid cutting injuries 

• Technical protective measures, for example: Inclusion of safety functio.n for switching off engine in 
case of excessive speed 

1.4 General protective measures 

According to§ 3 of the BetrSichV ((German Ordinance on Industrial Health and Safety) technical rules, the 
operating agency is required to carry out a hazard assessment for th·e entire plant system. 
The following types of hazards are to be taken into account: 

• Those related to the use of the operating equipment itself and 
• those arising at the workplace through the interaction between the operating devices, or between 

operating devices and working materials or the working environment. 
At the time of introduction to the market (in accordance with the Machinery Directive), the machine represents the 
state of the art for the given scope of supply. According to the BetrSichV technical rules, the operating agency shall 
operate the machine according to the state of the art and shall retrofit it as required over the course of time. 

1.3 Responsibilities of the operating agency concerning technical 
safety 

Overview of safety concept 
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Definition of "safety fl!nction" 
"Function of a machine, the failure of which can result in an immediate increase of the risk(s)." (DIN EN ISO 
13849-1) 
To suitably set up a safety function according to DIN EN ISO 13849-1, the so-called "performance level" (PLr) is 
determined in each case. The required performance level (a, b, c. ... ) is determined by the severity of possible 
injuries. the frequency and/or the duration of exposure to a hazard and the possibility of avoiding the hazard. In 
terms of structure and quality, the safety functions must conform at least to the determined performance level or be 
constructed according to a higher level, in order to sufficiently prevent the risk of failure of safety functions. For the 
purpose of assessing the safety components responsible for the execution of the safety functions. additional input 
values such as faih.,1re rates and usage durations are considered. The component quality specification for - 
manufacturing the safety encoder is to be taken into consideration. · 

1.6 Safety function 

Overview of safety concept 
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As an additional measure, the flashing horn and siren are activated whenever the gas alann system responds 
. Furthermore, the ventilation is ramped up to 100% to ensure rapid dilution of the escaped gas. The gas alarm 
takes precedence over the fire alarm and EMERGENCY STOP, i.e. in case of a simultaneous gas alarm and fire 
alarm or EMERGENCY STOP, the ventilation is always increased to 100 % while the air circulation flaps are closed 
(safe state: closed and de-energized)): The exhaust air in the machine room must be directly conveyed to the 
outside of the building. 

In the installation room, the expected escape of flammable gas must be reduced as much as possible for explosion 
protection purposes. 
The following primary explosion protection measures are mplementeo: 

• Technically tight design of the gas-conveying components 
• Reduction to a minimum of all detachable joints across which air-fuel mixtures are conveyed 
• · Technical ventilation 
• Regular maintenance and checking 

With the plant system at a standstill, the dual solenoid valve is closed in a de-energized (faii-safe) state. For 
extensive standstill periods, it is also. necessary for the gas supply to be shut off via the customer's manually 

~\ operated shut-off valve. Since the gas-conveying components involved in the supply of gas up to this solenoid 
./ valve are technically tight at all times, no gas can enter the machine room. To ensure permanent technical 

tightness, the components, gas train and piping upstream of the dual solenoid valve in this gas section have to be 
. checked at regular intervals and corrective adjustments made where necessary (see maintenance plan). During the 

operation of the plant system, small quantities of gas or gas mixture can escape on the engine side, in spite of all 
the design-based preventive measures implemented. 
Due to the fact that such small quantities of gas or mixture can escape, it must be ensured that the ambient air in 
the installation room, which may consequently be contaminated with traces of fuel gas or mixture, is sufficiently 
ventilated by technical means, so that the fuel contained by the air in the installation room does not become so rich 
that the lower explosion limit (LEL) is exceeded. 
The required safety air quantity is approx. 1 % of the required cooling air quantity of the machine. The required 
safety air quantity is inherently guaranteed, since any drop below this air quantity specification will result in the 
genset failing within a few minutes due to overheating (since the radiation heat of the machine can then no longer 
be dissipated). 
The only exception here is with pure air circulation operation, in which the circulating air is recooled. For 
such a setup, the plant planner/ operating agency must carry out a separate risk assessment. 
To avoid machine damage, the ventilation system has to be checked for correct functioning. Safety-based 
monitoring of the ventilation system is not necessary. 
As a supplementary measure, the installation of a gas alarm system is prescribed (with alarm threshold set to 15 % 
of the LEL). If the gas alarm system responds, the continued supply of gas is prevented due to the closing of the 

-r-. dual solenoid valve and, if available, the safety shutoff valve (not included in standard scope of supply). Also the 
··.·)manual EMERGENCY STOP linkage system will be triggered, as a result of which the dual solenoid valve within 
·-- the gas train and the auxiliary drive units are deactivated. The manual EMERGENCY STOP linkage system can be 

fully set up using the circuit diagrams. If there is a gas alarm, the gas compressor (if supplied) is switched off 
safely. The necessary maintenance intervals of the gas alarm system are indicated in the manufacturer's -c-: 

documents. Information on the positioning and number of sensors can be found in the "Installation conditions" and 
"Installation manual" documents. 

2.1 External explosion hazard (explosion in installation room) 

The safety functions of the machine controller are described below. The number of safety functions depends on the 
system configuration and the fuel. 

2 Safety concept I Applied safety functions 

Safety concept I Applied safety functions 
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All machines from MTU Onsite Energy GmbH that operate according to the lean-bum spark-ignition procedure are 
equipped with flame protection filters. The possibility of re-ignition from the combustion chamber in the intake 
section is thus eliminated. Ignition of the mixture in the intake section between the air-fuel mixer and the cylinder 
head inlet is not possible, since there is no ignition source present. 

Intake tract 2.2.2 

. Signals from customer-provided unit - deactivation of compressor 
MIN gas pressure at gas compressor too low - deactivation of compressor 

Due to the specified limit values for oxygen, a potentially explosive mixture concerninq natural gas from the pipeline 
is not to be expected and the formation of such can be totally ruled out by monitoring the minimum gas pressure at 
the gas train (see information on safety functions for external explosion protection). It is not permissible under any 
circumstances for an explosive natural gas I air mixture to be supplied up to the entrance to the gas mixer or 
natural gas with a dangerously high oxygen content to be supplied. The operating agency is responsible for 
compliance with the fluids and lubricants specifications. 
With the biogas application, an intake of oxygen from the air in the biogas plant section can result in an explosive 
mixture inside the feeding fuel gas pipe. Through the monitoring of the minimum gas pressure upstream of the 
compressor and other safety functions, further intake of oxygen from the air can be avoided via the de-energization 
of the gas compressor. Other required safety functions, such as monitoring of condensate receivers or fermenter 
pressure, are to be determined by the manufacturer of the whole plant system by means of a risk assessment. 
Required access points for incorporation in the machine/manual EMERGENCY STOP linkage system can be 
provided by MTU. With biogas, there is always an additional deflagration guard integrated in the gas train. The 
biogas compressor is integrated in the machine EMERGENCY STOP linkage system, i.e. the dual solenoid valves 
are closed. 

2.2.1 Gas supply unit I G_as train 

• 

• Re-ignition in the intake section 
Detonation in the exhaust gas section 
Explosion inside the fuel supply pipe 

• 

The risk of an internal explosion must be considered from the gas supply point to the chimney of the exhaust gas 
section: 

• Gas supply unit I Gas train 

2.2 Danger of internal explosion 

To prevent a shortage of gas, the minimum pressure within the gas train is monitored. If there is a pressure drop in 
the gas train, then it can be assumed that there are either fau!ts witl1in the fuel supply system or else a substantial 
leak in the gas-conveying system upstream of the gas train (or, in the case of biogas, between the gas compressor 
and the gas train). Concerning the gas supply, any further operation involving the gas train for impermissibly low 
pressures and running of the gas engine or feeding of gas to the room is prevented, due to the closing of the dual 
solenoid valve. 
Note: 
For naturally aspirated engines from the series 400, the installation of a gas alarm system is not necessary, since 
during operation no mixture or fuel gas can escape beyond the safety gas train (zero-pressure regulator). It is 
essential that the intervals specified in the operating manual for professional leakage testing of the gas train are 
strictly complied with for all plant systems. 

Safety concept I Applied safety functions 
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Wann/Hot start of the machine 
When carrying out a hot start of the machine or the engine (after flushing with fresh air), the same logical sequence 
applies for machines without exhaust gas after-treatment as for the operating state ON (AUTO or MANUAL) - 
machine In operation. 

Cold start of the machine 
See STANDBY - machine ready to start at any time. Hot surfaces for initiating safe and non-hazardous deflagration 
are not present. 

STANDBY - machine ready to start at any time: 
Prior to each startup of the machine or engine, the inlet and exhaust gas sections are flushed with sufficient 
quantities of fresh air, so that any unburned mixture cannot come into contact with hot exhaust gas during a restart. 
Following three unsuccessful attempts to start the engine, resetting within the control system is necessary before · 

_ /-·.-;, further start attempts can be made. A distinction is made between cold starts and warm starts of the engine. 
'·:3' 

According to the state of the art, the engine is not directly switched off in the event of misfiring of individual 
cylinders. Hence during engine operation, a non-hazardous deflagration through ignition at hot spots is possible 
despite the dilution of the unburned mixture with the exhaust gas of the other cylinders in the respective exhaust 
gas branch. The piping and components of the plant system are to be designed to withstand a bursting pressure 
Pa of at least 1 bar. The bursting resistance can also vary due to differences in piping geometry, jumps in cross­ 
sectional area values, elbows and SCR catalytic converters. As part of an additional plant-system-specific risk 
assessment. any new risks that arise are to be determined and documented. Burst flaps may need to be fitted or 
plant system parts provided with an enclosure, if the required bursting resistance cannot be complied with. 

-~ When the machine is running, the ignition function is additionally monitored (or the amount of misfiring is 
. - )monitored) by the 
• .,.-_-1 _, •. engine regulator and controller 

• ignition system 
• EMU temperature measurement module and monitoring module (for series 4000 only) 

ON (AUTO or MANUAL) - machine in operation: 
If there is a malfunction of the ignition system (failure of a complete bank of cylinders), the design is inherently safe. 
The unburned mixture will ignite owing to the existing ignition sources (hot outlet valve, turbine, thermoelement tip) 
with simultaneously high, prevailing gas temperatures upstream of the turbine (the temperatures downstream ofthe 
turbine and the temperature of the mixture I exhaust gas itself (relief via turbine) being significantly lower). 
According to calculations I simulations, a detonation upstream of the turbine results in the following maximum 
pressure amplitude constraints: Pabs < 9 bar upstream of turbine and Pabs < 2 bar downstream of turbine. The pipes 
and components. are designed according to the maximum amplitudes. 

The following operating states are relevant when considering the protection against explosion in the exhaust gas 
branch: 

• ON (AUTO or MANUAL) - machine in operation 
• STANDBY - machine ready to start at any time 

Exhaust gas tract 2.2.3 

Safety concept I Applied safety functions 
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Generated smoke or heat is detected by the fire detector. The response of the fire detector triggers the dosing 
operation for the dual solenoid valve or safe"ty shutoff valve (if fitted). This prevents the further intake of gas into the 
system and the operation of the machine is stopped. As an additional protective measure, the ventilation is stopped 
and the supply air and exhaust air flaps are dosed. • 
Information on the positioning and number of sensors can be found in the "Installation conditions" and "Installation 
manual" documents. 
The operating agency should clarify with the local authorities whether a thermally-triggered shutoff device or a 
safety shutoff valve with temperature monitoring is to be fitted. These are not part of the standard scope of supply. 

Danger of fire 2.4 

The technical ventilation, among other things, helps to prevent poisoning by fuel or exhaust gas. As is the case with 
endangerment from escaping fuel or mixture, it is assumed here that the exhaust gas system is not continuously 
technically tight and that small leaks can occur. The operator must carry out an inspection every day including a 
visual check of the exhaust gas system for escaping condensate. · 

2.3 Danger of poisoning 

Supplementary organizational measure: 
Prior to performing a hot start of the machine, the room housing the machine or the exhaust gas system should be 
exited, if possible. Time spent in the machine room while the machine is running is to be kept to a minimum; there 
is, in particular, an increased risk of deflagration while a hot start is being performed. 

With exhaust gas atter-treatment, there is a risk of oxidation I deflagration of unburned mixture in the catalytic 
converter. Many years of experience in the fie!d have shown that oxidation of the unburned mixture can result in 
overheating of the catalytic converter, which in turn can result in the functionality of the catalytic converter being 
greatly limited or piping elements undergoing plastic deformation. There is, however. no known case of a 
detonation in the exhaust gas section downstream of the turbine, triggered by a reaction in the oxidation-type 
catalytic converter, that leads. to components bursting. 

Safety concept I Applied safety functions 
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Danger OF BURSTING (pressure-induced) - gas train pressure too high - closing of dual solenoid valve 

The gas supply unit is designed for specific operating and bursting pressures. If the design-based pressure is 
exceeded, tightness of the gas train is no tonger guaranteed. With escaping gas, the risk of explosion will increase. 
A further pressure increase is prevented by the closing of the dual solenoid valve. 

EC temperature too high (no EHi;) - dosing of dual solenoid valve 
EC temperature too high (no EHE with no ET) - closing of dual solenoid valve ' 

EC temperature too high (installed EHE) - <tlosing of dual solenoid valve 
EC temperature too high (installed EHE with no ET) - closing of dual solenoid valve 
Temperature of heating water too high - closing of dual solenoid valve 
Pressure of heating water too low - closing of dual solenoid valve 
Flow rate of EC/heating water too low (installed EHE) - closing of dual solenoid valve 
EC pressure too low 0/VRA) - closing of dual solenoid valve 
MC temperature too high - closing of dual solenoid valve 
MC pressure too low 0/VRA) - closing of dual solenoid valve 
EC pressure too low 0/VRA) - closing of dual solenoid valve 
EC pressure too high - dosing of dual solenoid valve 
EC pressure too high (no ET) - closing of dual solenoid valve 
Pressure of EC/heating water too high (installed EHE) - closing of dual solenoid valve 
Pressure of EC/heating water too high (installed EHE with no ED - closing of dual solenoid valve 

:_) 
. .j 

EHE Exhaust gas heat exchanger 

EC Engine coolant 
MC Mixture coolant 

WRA Water resources act 
ET Expansion trap 

Explanations and abbreviations: 

All cooling circuits are limited to certain temperatures and pressures due to their design. If the design-based limits 
are exceeded and vapor bubbles form, there is a risk of pipes and associated components bursting. Further 
introduction of heat into the cooling circuits is avoided through the shutting off the dual solenoid valve. Some of the 
safety functions for combating the risk of bursting also play a role in the fulfilling of the environmental protection 
requirements according to the water resources act, given that there are water-polluting substances in the circuits, 
such as antifreeze or corrosion protection agents. The individual safety functions are described below: 

2.5 Danger of bursting (induced thermally or through increased 
pressure) 

Safety concept I Applied safety functions 
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In case of a gas alarm, fire alarm or manual EMERGENCY STOP. the dual solenoid valves are closed and the 
supply of gas thereby shut off. In case of a simultaneous gas alarm, fire alarm and manual EMERGENCY STOP, 
the gas alarm takes precedence, i.e . the ventilation is ramped up to 100% as an additional protective measure, the 
supply air and exhaust air flaps are automatically opened and the air circulation flaps (if present) are closed. 

2.8 Prioritization between gas alarm, fire alarm and manual 
EMERGENCY STOP 

Pressing the EMERGENCY STOP button results in electrical consumers being de-energized and, as a 
consequence, operation being interrupted. Dual solenoid valves and, if fitted, the safety shutoff valve (not induded 
in standard scope of supply) are closed. The EMERGENCY STOP is a safety function intended to avert or reduce 
injury risks to persons and damage risks to the machine, and. is activated manually . 

2.7 Manual EMERGENCY STOP 

In the impermissible excess-speed range, movable components (e.g. the connecting rod) can detach, penetrate 
· through the housing and be ejected from the engine at high energy. In case of excessive speed, the dual solenoid 

valve is closed. 

2.6 Danger from parts being thrown out 

Safety concept I Applied safety functions 
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In order to determine possible safety-related linking between several machines I pressure devices I gas appliances, 
a higher-level risk, assessment of the whole plant system is to be drawn up. The manufacturer of the whole plant 
system is responsible for the drawing up of the higher-level risk assessment and also for the implementation of the 
higher-level safety concepts thus derived. 
The following aspects, among others, may need to be considered 

• Deactivation of all systems in case of fire and/or gas alarm 
• Ventilation concept 
• Protection of heat-conducting systems 
• EMERGENCY STOP 
• Biagas application 

3 Integration of machines I pressure equipment I gas 
appliances in a whole plant system 

Integration of machines I pressure equipment I gas appliances in a whole plant system 
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RISK OF EXPLOSION (extensive amount of leakage). MIN pressure setting for gas train too low - 
closing of dual solenoid valve • 
RISK OF EXPLOSION - sensor for MIN pressure-in gas train bypassed - closing of dual solenoid 
valve 
RISK OF EXPLOSION - response from gas alarm system - closing of dual solenoid valve 
RISK OF EXPLOSION· response from gas alarm system - flashing light and siren warnings 
RISK OF INTERNAL EXPLOSION· (gas supply) - MIN gas pressure at gas compressor too low. 
deactivation of compressor 
RISK OF INTERNAL EXPLOSION· (gas supply) - signals from customer-provided unit - 
deactivation of compressor 
RISK OF FIRE - response from fire detector· closing o! dual solenoid valve 
RISK OF BURSTING (thermally induced) - EC temperature too high (no EHE) - closing of dual 
solenoid valve 
RISK OF BURSTING (thermally induced) • EC temperature too high (no EHE with no ET) - dosing 
of dual solenoid valve 
RISK OF BURSTING (thermally induced) - temperature of.EC/heating water too high (installed 
EHE) - closing of dual solenoid valve 
RISK OF BURSTING (thermally induced) - temperature of EC/heating water too high (installed EHE 
with no ED - dosing of dual solenoid valve 
RISK OF BURSTING (thermally induced) - temperature of heating water too high· closing of dual 
solenoid valve 
RISK OF BURSTING (thermally induced) - pressure of heating water too low· closing of dual 
solenoid valve 
RISK OF BURSTING (thermally induced)· flow rate of EC/heating water too low· closing of dual 
solenoid valve 
RISK OF BURSTING (thermally induced) • EC pressure too low CNRA) • closing of dual solenoid 
valve 
RISK OF BURSTING (thermally induced) • MC temperature too high· dosing of dual solenoid valve 
RISl(..OF BURSTING {thermally induced} - MC pressure too low {YvRA) - closing of dual solenoid 
valve 
RISK OF BURSTING (thermally induced) • EC pressure too low {YvRA) • closing of dual solenoid 
valve 
RISK OF BURSTING (pressure induced) - gas train pressure too high - closing of dual solenoid 
valve 
RISK OF BURSTING (pressure induced) - EC pressure too high - closing of dual solenoid valve 
RISK OF BURSTING (pressure induced) - EC pressure too high (no ET) - closing of dual solenoid 
valve 
RISK OF BURSTING (pressure induced) • pressure of EC/heating water too high (installed EHE) - 
closing of dual solenoid valve 
RISK OF BURSTING (pressure induced) - pressure of EC/heating water too high (installed EHE 
with no ED - closing of dual solenoid valve 
EXCESSIVE SPEED • MAX speed setting too high - switching off of engine 
ELECTRICAL HAZARD - EMERGENCY STOP - shutting off of power 

The component quality guideline for the design of the safety encoder is to be taken into consideration. 

4. Overview of safety functions 

Overview of safety functions 
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USA I Canada I Mexico 

MTU Detroit Diesel, Inc. 
13400 Outer Drive West 
Detroit, Michigan 48239, 
USA 
Phone +1 313 592 7000 
Fax +1 313 592 7788 
regionalcenter3@mtu-online com 
www.mtu-online.com 

Asia I Australia I Pacific 

MTU Asia Pte. Ltd. 
1, Benoi Place 
Singapore 629923, 
Republic of Singapore 
Phone +65 6861 5922 
Fax +65 6861 3615 
reaiona1ceatec2@mtu-on1ine.com 
www.mtu-online.com 
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Phone +49 7541 90 7001 
Fax +49 7541 90 7081 
regiooalceotect@mtu-online com 
www.mtu-online.com 

MTU Onsite Energy GmbH 
Postfach 10 21 ~o • 86011 Augsburg 
Dasinger Str. 11 • 86165 Augsburg 
Tel.: +49 (0)821 7 480-0 
Fax: +49(0)8217480-2119 
Internet http://www.mtu-online.com 

Europe I Middle East I Africa I Latin America 

MTU Friedrichshafen GmbH 
88040 Friedrichshafen 
Germany 
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Given the varied circumstances which might arise, it is impractical to document every detailed 
action to be taken in every emergency. Instead this EMERGENCY RESPONSE Procedure (E.R.P.) 
provides a clear and concise picture of important actions for the foreseeable emergency 
situations. 

4.1 Introduction 
The design, construction and operation of Power Plant takes into account the highest standards of 
safety. Nevertheless procedures are necessary to respond to and control any emergency that 
could arise. 
The purpose of this document is to set out measures to be taken by all staff at Power Plant in the 
event of an emergency. 

Procedure 4. 

3.2 Emergency 
An event, usually injury, fire, spillage or explosion, with the potential to cause or causing major 
injury (any injury causing lost time beyond the day of the accident) or damage that will require the 
help of outside teams/agencies and /or with the potential to pose a threat external to our site. 

3.1 Incident 
An event, usually injury, fire or spillage, with the potential to cause or causing minor injury or 
minor internal damage that can be handled using the station internal resources without calling 
for external help. Poses no external threat and can be fully contained within the station site. 
Examples: Minor cuts and bruises, small fires that can be put out with extinguishers or 2" hose 
reel, small spillages. 

3: Definitions 

SCOPE 
The procedure covers, recognizing the types of emergency that could occur, providing information 
and mstructions for company staff, allocation of resources and co-ordination with offsite emergency 
services. 

2. 

• To provide a prompt and co-ordinated· response during an unexpected event that will ensure the 
protection of the staff, the plant, the public and the environment. 

• To list the foreseeable hazards and emergencies that could arise and provide procedures to be 
adhered to and outline the responsibilities and actions to be taken by designated company staff. 

• To ensure an effective mode of communications between company staff, between company staff 
and the relevant authorities for the co-ordination and management of the response to an 
emergency. 

• This Site Emergency Preparedness Plan/Plant Emergency Response Procedure is based on the 
maximum credible accidents and consequent analysis and it is also a contingency plan for 
requirement of emergency prevention. 

1. PURPOSE 
The purpose of this Plant Emergency Response Procedure/Site Ernergencv Preparedness Plan is: 

EMERGENCY RESPONSE PROCEDURE 
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Emergency Response Team (Fire Fighting Team) 
• Proceed to scene of incident on receiving the call. 
• Act under the instructions of Fire Fighting Team Leader/Emergency Team 

Leader /Emergency Controller. 
• Also give necessary assistance e.g. Evacuation, first aid etc. 
• Report to Emergency Team Leader when incident is under control. 

Health, Safety & Environment Officer 
• Immediately reach to the location of emergency. 
• Take the charge from shift engineer and work as Emergency Team Leader. 
• Debrief to staff and responsible for making a report on emergency. 
• Co-ordinate among all the Emergency Response Teams. 
• Calls for outside assistance from the relevant agencies. 

Shift Engineer/Emergency Team Leader 
• Examines the event to determine if it is an emergency or incident. 
• Contacts Plant manager or Acting Plant Manager/HSE Officer to inform about the 

emergency. 
• Immediately inform to the HSE Officer and must reach at emergency place in shortest 

possible time and act as emergency team leader. 
• Act as an Emergency Team Leader until HSE Officer will not reach. After reaching of HSE 

Officer at emergency location, shift engineer will hand over to him and then HSE Officer will 
act as Emergency Team Leader. 

• Initiates site evacuation if required. 
• Issues orders to available persons to take the appropriate actions 
• Keeps the Plant manager or Acting Plant manager advised on the situation. 
• Help to HSE Officer for making a full report on the emergency. 
• Inform gate security about the situation. 

,:::;'\ 
\._~·:];} 

CCR Operator 
• Check and respond to alarm. 
• Inform to Emergency team Leader/Shift engineer on radio/mobile. 
• Ensure the fire fighting system is working. 
• Inform to all operators for reaching operators assembly points. 
• Records in the log, the time of all actions and events. 

- . _) 

4.2.2 RESPONSIBILITIES 
Observer on Scene 

• Activate the Alarm (fire) 

• Inform Control Room by radio/call on Ext. 15 and 21. 
• Start local action 

4.2 Emergency Evacuation Procedure 
4.2.1 OBJECTIVE 
The purpose of this procedure is to facilitate and to organize individual's actions during workplace 
emergencies and get plant people out of danger quickly and efficiently. A disorderly evacuation 
under emergency condition can lead to confusion, injury and property damage. 

HEAL TH & SAFETY PLAN l 
~------ 
1 
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All shift personnel will report in CCR/at operation assembly point. They will remain on duty to 
continue operation of plant or shut down activities as required unless main emergency controller 
(Plant Manager) asks them to evacuate. 

Plant Manager 
• Proceed to emergency control center (CCR or nominated control center). 
• Communicate by using radio. 
• Declare himself as 1st Emergency Controller. 
• Alert mutual aid partners. 
• Check call out response. 
• Support on scene response. 
• Liaise with local authorities though Admin/directly. 
• When incident is secure, announce "ALL CLEAR". 
• Commence investigation of the incident. 

All lttehad people are responsible for the contractor people working in their area to guide them 
to the assembly/Mustering area. . 
The lttehad person receiving visitors to the site will be responsible for the visitor's health and 
safety. 

All Other person 
• Make safe exit, go to plant/site assembly point. 
• If required assistance then assist the teams. 

Emergency Response Team {Spill Team) 
• Proceed to scene of incident on receiving the call. 
• Act under the instructions of Spill control Advisor. 
• Also give necessary assistance e.g. Fire fighting etc. 
• Report to Emergency Team Leader/Spill Advisor when incident is under control. 

Emergency Response Team (Security Team) 
Proceed to scene of incident on receiving the call. 
Act under the instructions of Security Team leader.· 
Also give necessary assistance e.g. Evacuation, Fire fighting etc . 
Report to Emergency/Security Team Leader when incident is under- control. 

.. 
.:1 • } 

• 
• 
• 

Emergency Response Team (First aid Team) 
• "Proceed to scene of incident on receiving the call. 
• Act under the instructions of First Aid Team Leader. 
• Also give necessary assistance e.g. Evacuation, Fire fighting etc. 
• Report to Emergency Team Leader when incident is under control. 

Emergency Response Team (Search and Rescue Team) 
• Proceed to scene of incident on receiving the call. 
• Act under the instructions of Search and rescue Team Leader. 
• Also give necessary assistance e.g. Evacuation, first aid etc. 
• Report to Emergency Team Leader when incident is under control. 

............ ····-·-··--·····-·------------, 
.. ·c:TY PLAN 
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Type of Hazard or 
Emergency Possible locations or events 

Central Control Building 
Administration Building 
Workshop and Stores Building . 
Fuel Storage Tank -e: 

Fuel Handling Systems 
Gas Generator sets 
HRSG 

FIRE Gas Receiving Station 
Transformers 
Electrical Switchgear 
Emergency Diesel Generator 
WTP Building 

4.3.1 Possible Situations: 
A wide variety of emergencies both man-made and natural may require a workplace to be 
evacuated. These emergencies include 

4.3 TYPICAL EMERGENCIES RESPONSE PROCEDURES 

Emergency Drill: Biannual drill will be conducted to test the emergency program and its record will 
be kept with Emergency Response Team for at least 5 year. 

Responsibility of Plant Security: 

• Security Team Leader shall pass necessary information to Security Head/security Officer by 
radio/cell phone. 

• Security Head or his designee will collect the plant entry sheets in case of emergency and 
submit at assembly area. 

• Security Guards should not block the people, in case of emergency exit from the plant. 
• Security Guards should not block the entrance of fire tender and/or ambulance and its crew 

and the persons permitted by the Incident Controller. Information should be given to 
security gates about the emergency situation and ALL Clear announcement. 

• Security Guards should not leave the gate without the permission of Security Team Leader 
or his designee. 

' .. ) 

Head Count at Assembly Point: To ensure that all personnel are accounted for and searches 
mounted for any missing persons, a head count after any evacuation, must be carried out by 
departmental head. 

All Contractors: Contractor workers will be made aware of Emergency Response Plan prior to 
commencing the work. Prior to leave the site they will ensure that their work area is in safe 
position. On emergency call they will report in assembly area. 

HEALTH & SAFETY PLAN 
·- ·-------·-r 
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. Type of Hazard or 
Emergency Possible Locations or Events 

Bomb 
Theft/ Riot 

CIVIL Security Threats 

Type of Hazard or 
Emergency Possible Locations or Events 

Gas Receiving Station 
Gas Lines 

GAS LEAK Gas Turbine 
Chemical Storage .. 
Laboratory 

Type of Hazard 'or 
Emergency Possible locations or Events 

Workshop and Stores Building 
., 

Fuel Storage Tank 
Fuel Handling Systems 
Gas Generator sets .. 

SPILLS Transformers 
> I Chemical Storage 
WTP Area and Laboratory 

EXPLOSIONS 

Stores Building 
Fuel Handling Systems 
Gas Generators 
Gas Receiving Station 
Transformers 
Electrical Switchgear 
Emergency Diesel Generator 
Battery Charging Area 

HEAL TH & SAFETY PLAN r (~~ 
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Responsibilities: 
The responsibilities of observer or First on Scene, CCR Operator, Emergency Team Leader, HSE 
Officer, Plant Manager, Doctor, and other people are the same as in section above Evacuation 
Plan. The responsibilities of other areas are as follows, 

Solid combustible materials that are not metals like, Paper, wood, 
I 

! cloth, etc. where quenching by water or insulating by dry chemical is 
A I 

effective. (Class-A fires generally leave an Ash) 

I 
Any non-metal in a liquid state, on fire. This classification also i 

I 
includes flammable gases like, gasoline, oil, grease ·, acetone etc I 

B ! 
(Class-B fires generally involve materials that Boil or Bubble) I 

I 
. !. 

Live electrical equipment where the non-conductivity of extinguish I 
c I 

ant is vital. I 
I 

Material used in laboratories like, potassium, sodium, aluminum, 
D magnesium. It takes special extinguishing agents (Metal-X, foam) to 

fight such a fire. 

Description I Fire Classification 

I FIRE CLASSIFICATION 

Classifications of Fire: 

Purpose: 
To provide for safety against potential fire/Explosion and minimize the risks of damaged or 
personal injuries in the event of a fire at 4.5 ~w. Gas fired Generator powerplant Fasialabad. 

C) 
4 
4.3.2 Fire/Explosion Response 

Electric Shock 
Burns 
Heart Attack 
Fracture 
Cut/ Abrasion 
Biting 
Bleeding 
Shock 
Heat Stress/Stroke 

Possible Locations or Events 

MEDICAL EMERGENCY 

HEALTH & SAFETY PLAN 

o Hazar or 
Emergency 
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Procedure: 
1. In case of Minor Oil Leakage or Hazardous Material: 
• Inform CRO/Shift Engineer by radio/call on 2000-2001. 
• Locate the source of the spill, and stop the spill. 

Major Spill / Release: 
A spill of solid or liquid materials which involves: 
Release of a type or quantity of a chemical that poses an immediate risk to health. 

• An uncontrolled fire or explosion 
• A major Oil leak where there is a contamination of the drains or outbreak of fire or explosion. 
• A Hazardous Chemical Leak that is thought to be a hazard to personnel. 

Minor Spill: 
A spill of solid or liquid materials which involves the release of a type or quantity of a chemical 
which does not pose an immediate risk to health and does not involve chemical contamination to 
the body. 

4.3.3 SPILL Response 
Purpose: 
Although every effort is made at plant to prevent spills of potentially hazardous chemicals or fuels 
in the workplace, accidents resulting from the release of chemicals. This procedure is provided to 

· mitigate the effects of spills of potentially hazardous chemicals in workplace. 

Fire in Community: 
Following sequence of events will be observed during any emergency, 

• Inform CRO/Shift Engineer by radio/call on2000-2001. 
• Inform to HSE Officer for help. 
• Shift Engineer will control the fire. 
• A small fire can be extinguished with the Fire extinguisher available. 
• Fire response team will handle the situation if major fire. 
• Orderly evacuation of the building if required. 
• Search and Rescue safely. 
• Identification of casualties. 
• Take Medical Care for injured. 
• Security of building, prevent unauthorized entrance. 

lncase of Major Fire: 
Major fire is one that cannot be extinguished with portable extinguishers alone. 

• Inform CRO/Shift Engineer by radio/call on2000-2001. 
• Check Automatic fire system operated or not. 

In case of Minor Fire: 
Minor fire is one that can be extinguished with portable extinguisher. 

• Inform CRO/Shift Engineer by radio/call on 2000-2001. 
• Extinguish the fire by using suitable extinguisher. 

Observer or First on Scene 
See above for Observer or First on Scene responsibilities. Other responsibilities are, 

i 
i----------·····- --------··--· .. -·· ··-· -··-··--· ···---·· -------·--···- ·-·-·--- .. --.--------' 

' I 
(--; ... 
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Procedure: 
In case of medical emergency follow the plan as below. 

• Inform to CRO/Shift Engineer by radio/call on 2000-2001. 
• · Shift Engineer/CRO will inform to Doctor/HSE Officer. 
• Emergency Team Leader/HSE Officer will reach at scene immediately. 
• During that time, first observer will provide the first aid. 
• If require whole First aid Team will be called. 
• Ambulance/transport will be arranged for shifting to clinic/other out station medical facility. 

4.3.6 Medical Emergency Response 
Purpose: 
This procedure outlines the responsibilities of people in dealing with Medical emergency at the plant. 

• Inform CRO/Shift Engineer by radio/call on 2000-2001. 

• CRO/Shift Engineer will inform to other plant people and people in shift. 
• ETL will reach at location of leakage and take the appropriate actions. 
• In case of leakage of gas, team (On duty shift) will response immediately. 
• Shift Engineer also call the HSE Officer. 
• ETL/lncident Controller will announce if evacuation is required. (Follow Emergency 

Evacuation Plan) 
• Area should be barricaded to stop the unauthorised entrance. . 
• Emergency Team Leader will call the others Teams for help if required. 

Procedure: 
Following sequence of event will be observed during any emergency, 

Purpose: 
This procedure outlines the responsibilities of people in dealing with Gas Leakage. 

4.3.5 Gas leakage Response 

2. In case of Major Oil leakage or Hazardous Material: 
Not applicable 

4.3.4 Bomb Threat Message/Security Threat (Civil) Response 
Not Applicable .) 

• Close secondary containment drain valve. 
• Also inform to HSE Officer. 
• Remove ignition sources and unplug nearby electrical equipment. 
• Establish exhaust ventilation. Vent vapors to outside of building. 
• Shitf engineer/ HSE Ofiicer call the spill response team. 
• Choose appropriate PPE (goggles, face shields, gloves, clothing, etc). 
• Make arrangement to collect or dispose off the spilled hazardous substance safely and 

properly as per procedure. 
• .In case of Major Fire; follow "Fire Response Program" along with " Emergency Evacuation 

Plan" 

HEALTH & SAFETY PLAN 
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Fasialabad LOCATION; 
PHONE NUMBER: 
NUMBER AND NATURE OF INJURED PERSONS 

When first calling the nearby emergency services, they should be informed of the following, 
NAME OF STATION: lttehad Spinning (Pvt)Ltd 

When the emergency services arrive on site, lttehad staff shall provide them with whatever 
assistance and advice they require. 

The gate security should be informed that the nearby emergency services are coming as they can 
inform them of the nature and extent of the emergency, where they should report to. 

4.4 Emergency Services 
It is vital to the safety of personnel and plant that the nearby emergency services are called 
quickly. It is better to call out and find that they are not needed, than to wait and then find they 
are badly missed. 

Procedure: 
Following sequence of event will be observed during any emergency, 

• HSE officer/other nominated person will remain in contact with flood forecasting center 
during such situation directly/through admin. 

• In case of any disastrous situation, Inform CRO/Shift Engineer by radio/call on 2000-2001. 
• CRO/Shift Engineer w!II inform to other plant people and people in shift. 
• In case of flood, team (On duty shift) will response immediately. 
• Emergency Team Leader will call the others Teams for help if required. 
• lncidentControlter will decide, if evacuation is required. (Follow Emergency Evacuation Plan) .,- '.J 

4.3.7 Flood 
Purpose: 
This procedure outlines the responsibilities of people in dealing with flood. 

• Inform CRO/Shift Engineer by radio/call on 2000-2001. 

• CRO/Shift Engineer will inform to other plant people and people in shift. 
• All plant people will evacuate the building immediately and rush to the mustering point. 
• In case of earthquake, team (On duty shift) will response immediately. 
• Emergency Team Leader will call the others Teams for help if required. 
• HSE officer/other nominated person will collect information from GSP and Meteorology 

Department of Pakistan about earthquake magnitude, focal depth and location and pass to 
management. 

Procedure: 
Following sequence of event will be observed during any emergency, 

4.3.6 Earthquake 
Purpose: 
This procedure outlines the responsibilities of people in dealing with Earthquake. 

HEAL TH & SAFETY PLAN 
--, 
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4.10 Training 
All staff and contractors shall receive basic emergency response training during the induction 
process. 

A review shall be carried out after the following circumstances or conditions: 
• After the occurrence of an emergency 
• A drill or desktop exercise 
• A change in operational procedures 
• Major modification or addition of new equipment 
• Every six months after previous review 

Updates and amendments to the E.R.P can be 'performed after every review. All updates or 
amendments are to be approved by the Plant Manager. 

4.9 E.R.P. Review and Update. 
The Emergency Response Plan is to be reviewed and updated to correct deficiencies or omissions 
and to reflect changes in emergency response resources and capabilities, which will occur from 
time to time. 

4.8 TERMINATION OF EMERGENCY 
As the emergency situation diminishes, consideration should be given to its termination. A major 
portion of the site may only be conditionally safe, due to the presence of waste materials and/or 
equipment/material damage. Decide whether to maintain standby facilities until final inspection 
and clean up. 
The levels of clean up also require to be considered. If a large quantity of waste is involved, it ls 
preferable to have agreed this disposal previously, rather than face later dispute. 
After the incident has terminated it is important to ensure that all the available information is 
collected as soon as possible. The facts require to be collected in order to ascertain whether any 
significant lessons can be learned. The information should cover the events leading up to the 
emergency and the handling of the emergency at site. Any interviews need to be carried out 
immediately after the emergency, before recall is influenced by others. 

4.7 Media 
At no time is any member of lttehad to enter into discussion with or makecomments to any 
members of the radio, television or newspapers. If any member of the media makes contact with 
you, they are to be politely referred to the Plant Manager or Acting Plant Manager. 

) 

4.6 Senior Management 
The senior management available onsite should be informed as early as possible of the nature and 
extent of the emergency so as they can assist the Shift Engineer/HSE Officer in handling the 
situation. 

4.5 Security 
Gate security should be informed of the emergency. They will need to know its nature, its 

, location, what nearby emergency services are on the way and where they should direct them 
when they arrive. 

·i:> 

·--- -----····---······-· ·-· 

i r··------·- ----------------------· ----···-------- 

' 
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EMERGENCY RESPONSE PROCEDURE SUMMARY 

EMERGENCY CONTACT UST 

INSPECTIONS FREQUENCY & CRECKLISTS 

ATIACHMENT-1 

Other staff will receive detailed Emergency Response training appropriate to their job . 

_ . . ,... .SAFETY PLAN 
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EFFICIENCY PARAMETERS. 

ITTEHAD{Pvt) Ltd CAPTIVE POWER PLANT 
( 4.563 MW) 1 KM JARANWALA ROAD 

KHURRIANW ALA FASIALABAD. 

( ,..,,;. 
I~~. ~~t· I T l f H A D ;: 



Attachment: MTU data sheet attached. 

88% 
90% 
90% 

EFFICIENCY: 

= 03 Nos. NO OF.GAS GENERATORS 

=4.56MW SIZE OF PLANT 3 X 12V64ENER 400 V 

GAS GENERATOR SETS "1.521 MW MTU Rolls Royce power 
systems AG Germany'' 

INSTALLED CAPACITY: 
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