
DIGRI-GEN LIMITED 

Head Office:  
48-J/1, Block-6, PECHS, Karachi 

Tel: 021-34541195-98 

Ref. No.DGL/NEPRA/ 

The Registrar 
tvi National Electric Power Regulatory Authority 

	

C 	
NEPRA Tower, Attaturk Avenue (East) 

k Sector G-5/ I 
Islamabad 

Subject: 	
Application for a new Generation License for 25 MW Cogeneration  

Power Project by M/s Digri-Gen Limited at Digri Sugar Mills Limited, 

''\'' 	
Taluka Digri, District Mirpur Khas  

	

. 	Dear Sir 

I, Ahaidh Hassan Mohammad Javeri , CEO, being the authorized representative of M/S 
DIGRI-GEN LIMITED by virtue of Board Resolution dated 2nd May, 2017, hereby apply to 

National Electric Power Regulatory Authority for grant of Generation license to the M/S 

DIGRI-GEN LIMITED pursuant to section (3) of the Regulation of Generation, Transmission 

and Distribution of Electric Power Act, 1997. 

I certify that the documents-in-support attached with this application are prepared and 

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

Bank Pay Order No. 01584233 dated 12/05/2017 in the sum of Rs.300,336/-, being the 
non-refundable license application fee calculated in accord mce with the schedule II to the 

National Electric Power Regulatory Authority Licensin;-, (Application and Modification 

Procedure) Regulations, 1999, is also attached herewith. 
% 

We shall be pleased to provide any further information you may require. 

c., 

Dated: May 	2017 

For Digri-Gen Limited 

(Ahaidh Hassan Mohammad Javeri) 

CEO 

ThankingYou. 
11 Wt c"fit\M 
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DIGRI-GEN LIMITED 
Head Office:  

48-J/1, Block-6, PECHS, Karachi 
Tel: 021-34541195-98 

EXTRACT OF RESOLUTION PASSED BY THE BOARD OF DIRECTORS OF MIS 
DIGRI-GEN LIMITED, IN ITS MEETING HELD ON MAY 02, 2017 AT 11

R
.00 A.M AT 

ITS REGISTERED OFFICE AT 46-J/1, BLOCK-6, PECHS KARACHI  

• RESOLVED That; 

Ahaidh Hassan Mohammad Javeri , CEO of M/s Digri-Gen Limited (DGL) shall be 

authorized on behalf of M/s DGL to sign and submit application to National Electric 

Power Regulatory Authority (NEPRA) for grant of Generation License for 25 MW 

(Gross) Co-generation Power Plant by Digri-Gen Limited, located at Taluka Digri, 

District Mirpur Khas. He shall also be authorized to sign all required 

agreements/applications/documents which may be required by NEPRA for grant of 

Generation License. 

Dated : 02.05.2017 • 



Generation License 

DIGRI-GEN LIMITED 

46-J/1, Block-6, PECHS, Karachi 

Plant Details  
1. General Information 

(i)   Applicant's Name Digri-Gen Limited 

(ii)  Registered Office 46-J/1, Block-6, PECHS, 
Karachi 

(iii)  Plant Location At Digri Sugar Mills Limited, 
Taluka Digri, District Mirpur 
Khas 

(iv)  Type of Generation Facility Bagasse fired Cogeneration 
Power Plant 

(v)  Expected 
Commissioning/Commercial 
Operation Date 

18months from Financial close 

(vi)  Expected Life of the Facility from 
Commercial 
Operation/Commissioning 

30 years (Minimum) 

(vii)  Expected Remaining Useful Life of 
the Facility 

3o years (Minimum) 

2. Plant Configuration 

(i)  Plant Size Installed Capacity (Gross 
ISO) 

25 MW (Gross) 

(ii)  Type of Technology Cogeneration Power Plant with 
high pressure boiler and Steam 
Turbine 

(iii)  Number of Units One (1) 

(iv)  Boiler 100 TP11 approximately, High 
pressure 115 bar (a) 

(v)  Steam Turbine Steam Turbine - Extraction 
cum condensing type 25 MW. 

(vi)  Installed Capacity Power Generation: 

25 MW (Season operation) 
25 MW (Off-season operation) 

(vii)  Auxiliary Consumption 10% approx. 



Generation License 

DIGRI-GEN LIMITED 

46-J/1, Block-6, PECHS, Karachi 

(viii 
) 

Designed Efficiency of the Plant (%) Season 	= 25% 
Off-Season 	= 28% 

(ix)  Gross Efficiency of power plant at 
Mean Site Conditions (%) 

Season 26% = 26% 
Off-Season 	= 29% 

(x)  Net Efficiency of Plant at Mean Site 
Conditions (%) 

Season 24% = 25% 
Off Season 	= 28% 

(xi)  Interconnection 07 km 132kV Transmission 
Line from proposed project site 
with 132 KV HESCO's 132kV 
Grid Station 

3. Fuel / Raw Material Details 

(i)  Primary Fuel Bagasse 

(ii)  Alternate Fuel Bagasse/ biomass 

(iii)  Fuel Source 
(Imported/Indigenous) 

Indigenous 

(iv)  Fuel Supplier Digri Sugar Mills Limited/ from 
local market 

(v)  Supply Arrangement Through conveyor belts/loading 
trucks/tractor trolleys etc., 

(vi)  Sugarcane Crushing Capacity 7,000 TCD 

(vii)  Bagasse Generation Capacity 2,100 Tons per day (TPD) 

(viii 
) 

Bagasse Storage Capacity Bulk Storage 

(ix) Number of Storage Tanks Not Applicable, Bagasse shall be 
stored in open yard 

4• Emission Values 

Emission values will remain in the limits prescribed by the National 
Environment Quality Standards (NEQs). 

5. Cooling System 

(i) Cooling Water Source / Cycle Deep Bore well water/ Cooling 
Towers 

6. Plant Characteristics 

(i) Generation Voltage 
	moo volts 



Generation License 

DIGRI-GEN LIMITED 

46-J/1, Block-6, PECHS, Karachi 

(ii)   Frequency 5o Hz 

(iii)  Power Factor o.8 Lagging, 0.95 Leading 

(iv)  Automatic Generation 
Control (AGC) 

By Turbine Governing System 

(v)  Ramping Rate io% of full load per minute (approx.) 

(vi)  Estimated Time Required to 
Synchronize to Grid. 

During cold start (i.e. 
when plant is started 
later than 72 hours after 
shutdown) 
During warm start (i.e. 
when plant is started at 
less than 36 hours after 
shutdown) 
During Hot start (i.e. 
when plant is started at 
less than 12 hours after 
shutdown) 

600 minutes 

200 minutes 

6o minutes 

Note: 
All the above figures are indicative in nature. The Net Capacity available for 
dispatch will be determined through procedure(s) contained in the Energy 
Purchase Agreement, Grid code or any other applicable document(s). 



Generation License 

DIGRI-GEN LIMITED 

46-1/1, Block-6, PECHS, Karachi 

Plant Details  
1. General Information 

(i)   Applicant's Name Digri-Gen Limited 

(ii)  Registered Office 46-J/i, Block-6, PECHS, 
Karachi 

(iii)  Plant Location At Digri Sugar Mills Limited, 
Taluka Digri, District Mirpur 
Khas 

(iv)  Type of Generation Facility Bagasse fired Cogeneration 
Power Plant 

(v)  Expected 
Commissioning/ Commercial 
Operation Date 

18months from Financial close 

(vi)  Expected Life of the Facility from 
Commercial 
Operation/Commissioning 

3o years (Minimum) 

(vii)  Expected Remaining Useful Life of 
the Facility 

30 years (Minimum) 

2. Plant Configuration 

(i)  Plant Size Installed Capacity (Gross 
ISO) 

25 MW (Gross) 

(ii)  Type of Technology Cogeneration Power Plant with 
high pressure boiler and Steam 
Turbine 

(iii)  Number of Units One (1) 

(iv)  Boiler 100 TPI-I approximately, High 
pressure 115 bar (a) 

(v)  Steam Turbine Steam Turbine - Extraction 
cum condensing type 25 MW. 

(vi)  Installed Capacity Power Generation: 

25 MW (Season operation) 
25 MW (Off-season operation) 

(vii)  Auxiliary Consumption 10% approx. 



Generation License 

DIGRI-GEN LIMITED 

46-J/1, Block-6, PECHS, Karachi 

(viii 
) 

Designed Efficiency of the Plant (%) Season 	= 25% 
Off-Season 	= 28% 

(ix)  Gross Efficiency of power plant at 
Mean Site Conditions (%) 

Season 26% = 26% 
Off-Season 	= 29% 

(x)  Net Efficiency of Plant at Mean Site 
Conditions (%) 

Season 24% = 25% 
Off Season 	= 28% 

(xi)  Interconnection 07 km 132kV Transmission 
Line from proposed project site 
with 132 KV HESCO's 132kV 
Grid Station 

3. Fuel / Raw Material Details 

(i)  Primary Fuel Bagasse 

(ii)  Alternate Fuel Bagasse/ biomass 

(iii)  Fuel Source 
(Imported/Indigenous) 

Indigenous 

(iv)  Fuel Supplier Digri Sugar Mills Limited/ from 
local market 

(v)  Supply Arrangement Through conveyor belts/loading 
trucks/tractor trolleys etc., 

(vi)  Sugarcane Crushing Capacity 7,000 TCD 

(vii)  Bagasse Generation Capacity 2,100 Tons per day (TPD) 

(viii 
) 

Bagasse Storage Capacity Bulk Storage 

(ix) Number of Storage Tanks Not Applicable, Bagasse shall be 
stored in open yard 

4• Emission Values 

Emission values will remain in the limits prescribed by the National 
Environment Quality Standards (NEQs). 

5. Cooling System 

(i) Cooling Water Source / Cycle Deep Bore well water/ Cooling 
Towers 

6. Plant Characteristics 

(i) 
	

Generation Voltage 	il000 volts 



Generation License 

DIGRI-GEN LIMITED 

46-1/1, Block-6, PECHS, Karachi 

(ii)   Frequency 50 Hz 

(iii)  Power Factor 0.8 Lagging, 0.95 Leading 

(iv)  Automatic Generation 
Control (AGC) 

By Turbine Governing System 

(v)  Ramping Rate io% of full load per minute (approx.) 

(vi)  Estimated Time Required to 
Synchronize to Grid. 

During cold start (i.e. 
when plant is started 
later than 72 hours after 
shutdown) 
During warm start (i.e. 
when plant is started at 
less than 36 hours after 
shutdown) 
During Hot start (i.e. 
when plant is started at 
less than 12 hours after 
shutdown) 

600 minutes 

200 minutes 

60 minutes 

Note: 
All the above figures are indicative in 
dispatch will be determined through 
Purchase Agreement, Grid code or any 

nature. The Net Capacity available for 
procedure(s) contained in the Energy 
other applicable document(s). 



Generation License 

DIGRI-GEN LIMITED 

46-1/1, Block-6, PECHS, Karachi 

Plant Details  
i. General Information 

(i)   Applicant's Name Digri-Gen Limited 

(ii)  Registered Office 46-J/1, Block-6, PECHS, 
Karachi 

(iii)  Plant Location At Digri Sugar Mills Limited, 
Taluka Digri, District Mirpur 
Khas 

(iv)  Type of Generation Facility Bagasse fired Cogeneration 
Power Plant 

(v)  Expected 
Commissioning/ Commercial 
Operation Date 

18months from Financial close 

(vi)  Expected Life of the Facility from 
Commercial 
Operation/ Commissioning 

30 years (Minimum) 

(vii)  Expected Remaining Useful Life of 
the Facility 

30 years (Minimum) 

2. Plant Configuration 

(i)  Plant Size Installed Capacity (Gross 
ISO) 

25 MW (Gross) 

(ii)  Type of Technology Cogeneration Power Plant with 
high pressure boiler and Steam 
Turbine 

(iii)  Number of Units One (1) 

(iv)  Boiler 100 TPH approximately, High 
pressure 115 bar (a) 

(v)  Steam Turbine Steam Turbine - Extraction 
cum condensing type 25 MW. 

(vi)  Installed Capacity Power Generation: 

25 MW (Season operation) 
25 MW (Off-season operation) 

(vii)  Auxiliary Consumption 10% approx. 



Generation License 

DIGRI-GEN LIMITED 

46-1/1, Block-6, PECHS, Karachi 

(viii 
) 

Designed Efficiency of the Plant (%) Season 	= 25% 
Off-Season 	= 28% 

(ix)  Gross Efficiency of power plant at 
Mean Site Conditions (%) 

Season 26% = 26% 
Off-Season 	= 29% 

(x)  Net Efficiency of Plant at Mean Site 
Conditions (%) 

Season 24% = 25% 
Off Season 	= 28% 

(xi)  Interconnection 07 km 132kV Transmission 
Line from proposed project site 
with 132 KV HESCO's 132kV 
Grid Station 

3. Fuel / Raw Material Details 

(i)   Primary Fuel Bagasse 

(ii)   Alternate Fuel Bagasse/ biomass 

(iii)  Fuel Source 
(Imported/Indigenous) 

Indigenous 

(iv)  Fuel Supplier Digri Sugar Mills Limited/ from 
local market 

(v)  Supply Arrangement Through conveyor belts/loading 
trucks/tractor trolleys etc., 

(vi)  Sugarcane Crushing Capacity 7,000 TCD 

(vii)  Bagasse Generation Capacity 2,100 Tons per day (TPD) 

(viii 
) 

Bagasse Storage Capacity Bulk Storage 

(ix) Number of Storage Tanks Not Applicable, Bagasse shall be 
stored in open yard 

4. Emission Values 

Emission values will remain in the limits prescribed by the National 
Environment Quality Standards (NEQs). 

5. Cooling System 

 

Cooling Water Source / Cycle Deep Bore well water/ Cooling 
Towers 

(1) 

  

6. Plant Characteristics 

(i) Generation Voltage 
	 ii000 volts 



Generation License 

DIGRI-GEN LIMITED 

46-1/1, Block-6, PECHS, Karachi 

(ii)  Frequency 50 Hz 

(iii)   Power Factor o.8 Lagging, 0.95 Leading 

(iv)  Automatic Generation 
Control (AGC) 

By Turbine Governing System 

(v)  Ramping Rate 10% of full load per minute (approx.) 

(vi)  Estimated Time Required to 
Synchronize to Grid. 

During cold start (i.e. 
when plant is started 
later than 72 hours after 
shutdown) 
During warm start (i.e. 
when plant is started at 
less than 36 hours after 
shutdown) 
During Hot start (i.e. 
when plant is started at 
less than 12 hours after 
shutdown) 

600 minutes 

200 minutes 

60 minutes 

Note: 
All the above figures are indicative in 
dispatch will be determined through 
Purchase Agreement, Grid code or any 

nature. The Net Capacity available for 
procedure(s) contained in the Energy 
other applicable document(s). 
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SECURITIES AND EXC ANGE COMMISSION OF PA<ISTAN 

E C P 

COMPANY REGISTRATION OFFICE, KARACHI 

CERTIFICATE OF INCORPORATION 

[Under section 16 (5) of the Companies Ordinance, 2016 (VI of 2016)] 

Corporate Universal Identification No. 0104091  

I hereby certify that DIGRI-GEN LIMITED  is this day incorporated 

under the Companies Ordinance, 2016 (VI of 2016) and that the company is 

limited by shares.  

Given under my hand at Karachi this Eighth day of December, Two 

Thousand and Sixteen. 

Incorporation tee Rs. 210,500/=  only 

(1<.1 lfif Mahmood) 
Dcntity l eg,istrar of Companies  

lkir47' 	 CV.67044041!--. 

• 	-`" 

C.' 	̀:4, •ro, 	- 	sir- 



T1-11.; CON/11),ANINS U1:1)1NANCE, 2016 

( 1)( tin lc compANy 	Il 	BY SI-IARFS) 

Memorandum or \ ssociation of 

I G I -G 	LIMITED  

I. 	The Hanle of die Company 	 IA LIMITED.-  

2. The Registered ()nice of the Company will He situated in the Province of the Sindh. 

3. (1) 	The princip.0.1 line of business of the 2,unpam shall be to To set up and operate 

electric power generation protect hot. 	ming, and supply of electricity to sister 
concern, Companies ' Hranches. \\/..,1.1' 	\ . 	 IFSCO., SFPCO., and 
also supply 	industries, Thies. [(mils, 1)(111,1111gs streets, docks, markets, theaters, and 

all places Ho h public and private. 

(ii) Except tor the businesses mentioned 	, louse ( in) hereunder, the company shall 
en,t___tge in ;ill the lawful businesses and shall He authorir.ed to take all necessary steps 
and actions i 	connection 	 "arid 1111C111;11.V 

(iii) Notwithstanding anything contained tOregoing sub-clauses or this clause 

nothing cont lined herein shall be construed i empowering the Company to undertake 

or indulg,e, direed y or indirectly in the hisiness ()Fa Ranking Company, Non-banking 

Finance ( 'onipany (Mutual Fund, I 	g.Inv estment Company, Investment Advisor, 

Real fatale Investment [rust intintigeniciu company, Housing Finance Company, 

Venture Capital Company, Discounting Services, Microlinanc'-2 or MICR/Credit 
business), Ii suraucc 13LHiness. Niodaridm management company, Stock Brokerage 

business, hotex. real estate business. managing agency, business of providing the 

service, oh s !curity guards or any other horsiness restricted under any law lot-  the time 
being in lore: or as may be speed-led H the I 'onimission. 

(iv) It is hereby undertaken that the conwan 	not: 

(a) 	engage in any of the bu:,incs, mentioned in sub-clause (iii) above or 

any unlawful operation; 

(I)) 	launch multi-level marketing. (kll.\4), Pyramid and Ponzi Schemes, or 

other related activitiesduismey;es or any lottery business; 

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



peimission, con cui iii liceuec H obtained Hum co,upcient authori ty as  

Kmay be required 	;HIV LIV■ 	Il: nine bein‘.,  in loice. 

The liability oldie members is limited. 

5. 	The authorised capital of the compm■ H Rs. 50.000.000 - (Itupcc-i Fittv million only) 

divided into 5.000,000 (Five 	ordinar\ shares of Ps. IU (INpees Ten only) 

each with powers to increase and reduce the capital or the compiniv and to divide the 

shares in the capital lot-  the time heing into severid classes in iiceordance with the 

provisions of the Companies Ordinance. 2016. 

• 

• 



r rr fr-\ rk? Plr■ri! 
r 4t.

i.cy
R; 

IZesIdential address 

in 	full 

Number 

of shares 

tilken by 

each 

sullscrib 

Cl 

Signature 

Business I loiKu I)-19S, 

Block-5, ('lition.. 

Karachi 

11I 

(011c) 

Ibisiris 

1 lutHC I)-1,P,, 

lil,,c1;-5 	(Tilton, 

I■iti-❑ clli 

HI 

(( )110 

litKitiess Flat 	1-li-b, Sea Glul 

Appartment, Block- 

2, Clikon, 1:aachi 

(I 

(One) 

Total 
	

113 	Itreel 

• 

We, the several persons It hose ninnes 	iiddre!ses ;ire sul)scrilled 	 desirous of being formed Into a Company in pursuance (4 

these Nleinorancluni ol 	ion and \■e respectively agree L. take the nunlh,r ul shares in the capital oldie Company set opposite our 

reSpeCilvc names : 

Name ',Ind Surname (NI(' No. Ittisl)a141 

(Present and (caner, 

in lull and 1110e1; 

letters) 

Name \ 	ii 	1111,111\ 

1,1111t 	I 

Alhik.111 Ha ssan N ,1\ 

N1011;1111111ild 	.1,1\ Crl N1,111,1111111,0 	.1,1\ 

Mira Villa illa -I 	1,11(119)i--1 I) 	,t \ CcAl 

Jiiveri \ CII P.il 

NlithaninliK1 Ali 1 	' 	 ')(00)79,' S . 0..1.1111:11 

Jamul /1111,11 

I)iitcd this 29w  day 	N, i1 Cnlb,l. 	211 

Witness to the iiho■,,e signature 

Institutional 1-,1,11Litiori I cchnol■TR.:, (1 \ lt 1 

1.1 	'11(111 11 igar 

kariichi 

• 



(1);\11),ANIES (>1(1)1 \ .\ NCE, 2016 
(Public Company 	b■ Shares) 

AIZTICITS ()I; ASS( )(1V111()N 

OI 
1)1(;121-(:EN 1.11111 Fl) 

1'1211,1f\II\ \ It1 

I. 	The Retitdation contained in Table 'A' to th..i I ir',l `cliedule to the Companies Ordinance, 2016 

(the "Ordinance") shall he the regulations (111)1(;RI-L■ N I.1 IITED (the "Company") so far as these are 
applicable to a public company. 

I \TVIZP121,  I \ I I() \ 

Unless the context otherwise requires, wordy 	pressions contained in these regulations shall 

have the ;;1111e meaning as in the ()Hill:MCC; and \\ twds  importing the singular shall include the 

plural and vice versa, and v'ords importing till' masculine gender shall include feminine, and 

words imporMig persons shall include bodies co, poii; a ci  

(a) "section means section lithe ordinance 

(b) "the I trditt ince" means 	 ( dilknILL', 2016., and 

(c) "The ompany 	111(,1Z1-(■F: 	i,r H I. H) 

(d) "the 	means the common seal or ol Heidi 	H the company. 

(e) "Col inasia, 	 \ dli11112,■! I 	1111111',S1011 o f Pakistan (SNCP). 

"noun(" nx nu the Hodrd uJ Directors Iii the (wk. 

410 	 "Roml Mel ling" Mean:, a nicClIll!,!, of WC Dili( I 	JUR' called and constituted or as the case may be 
Me IIncetor, assembledBoard .  

(h) "Nleichei" means a person whose 	 Ho Hine being entered in the Register of Nilembers by 

laimg a stibsi.a 'her to Mc 	 ol the Company or Or his holding 
hV ',111,1111k'Ill or ■.)(11Cr\\ 	\ 	sh,ue 	grip ∎ 1i ■■111L1 	 which gives hi n t ❑ noting right in 
the ( 

(i) "Spec ial le,olution shall Icave die meaning 	thereto by the Ordinance. "The Orrice" news 
the IZri.yisterc, 0111ce Ior Mc time being or Me iiinprmi 

(I) 	The I Iireel 	shall mean the I) icck,r; or !Ito 	 and shall include alternate directors. 



ItI:SSI NESS 

The directors shall have regard to III resi I r,(.71.(/11S On the C(lillIllelliell1C111 of KII•.tlicss imposed by 
section 19 if, and so far as, those restlictions, ire tinkling 	the compwo 

SIIAIZFS 

In case of shares in the physical lorin eery person whose name is entwed a:, a member in the 
register to member shall, without payment, he (swilled to receive, \\ iihin  thirty days after 

allotment or within fifteen days or the appliciaion lily registration of transter. .1 certificate under 

the seal specifying the shares held Isv him and ihe amount paid up Ihereon 

Provided that ir the shares are In hool. (wily Him or III Case (a CO11\1:1111 	I )IIVSICal  share' alld 
other transferable securities Min horil, entry form, ihe company shall. ssilhin 'en days after an application is made for the registranon ill I 1,‘ iransier or ari 	slunci, or other 	,airity to a central 
depository, re.gislCr such Irmitirci InWe 	of ccIllrJ1 dipo'siluF\ 

.111C 	 Shall lint he bound In i .'11L n (11•C Ih,ln (MC eerllli, ,ale in resh'el 	(I Share 01•ShareS 
in the physical r(unn, held jointly h■ -;(-\ w 	persons; ;Ind deli\ cry, of 	 hl)la share to one 
of several joint holders shall he 	it w dl livery to all. 

If the share certificate in physical Him 	dehieed. lost is (1(stroyed 	it in,iv he renewed on 
payment of such 1,:e, if any, not rye c( (Inii( one hundred rupees. and on yich Irnns

,  if any, as l(1 
evidence and indemnity and payiwaH 	es,penses incurred by the  coillp: ; (1\  In Hive.sligaling the  
title as the directors think tit. 

7. 	Except to the extent and in the inannw 'rowed by the se .lion Xh, 110 M ari lei Ihr funds or the 
company shall he employed in the parchase oh or III Halls Ilpom Inc 	 the company's 
shares. 

The authorised capital of the eonipilly is Its. ."-Uk001).(r(It) - 	 million only) 

divided into 5,0010)00 (Five million) (Hillary shares or ks. 11):- (Papers Ten only) each 

\Y id) powers to increase and re(hier- thy capital or the c' n nl rauv and ro di \ kle the shares  
the capital fur the time hciiT 	crt.1 	 ae«irdahec v1 IIh Ili('1n,1 isions ~,I the 
Companies Ordinance, 2016. 

TRANSFHt AND 'IUANS,N. IISSI(rNr OF SI IA R 

9. The instrument of transfer of any 	physiciii f/1111 in thr company Shall Ile e\eCt.11Cd both  by 
the transferor and transferee, and tIs Hans teror shall he deemed to remain holder or the share 

until the name of the transferee is cnicied iu the register or inemhers in respeci Itiereor 

Shares in physical form in the company 	he trans in the rolkiwilup 	 in any usual  or 
common form which the directors shall app-,-ove:- 



FORM :1 ND TRA:\ti \lISSION OF SHARES 

(/' 	hcJo/c 	( 	 Ordinwhc, _20/6) 
kk • \ •:,- 

, \ •:-',• 

I  	'`; 1,1 	 r ' ( 1  	 iheleinarter called "the transreror\J")n 

consideration or lie sum or rupies 	  tali to me by 	  

I 	

 

No 	 .r.o  	 (her 

einalter called "ilie transferee' ), do hereby trtin:-:lei to said transteree 	  the 

share (or share) with distinctive numbers jrom   to 	  

inclusive, in the DIGRI-GEN LIMITED to hold unto the said transferee his executors, 

administrator and assigns, subject to the several conditions on which I held the same it the 

time of the exec _Mon hereof, taid I, the said translcree. do hereby agree to take the said 

share (or shires) subject to the condition tilOrest id. 

As witnc, our hands the 	day or 	 '")t)  	 

Signabire  	 i,..Intiture 	  

TransIcror 	 'Fran sterec 

Full Nine. rtither's 	I Insband's 	 hull 	Name, 	Father's 

Name 	
I lusband's Name 

CNIC number (in c;Hc of 	 CNIC number (in case or 

forch,mer. Pa;sport Number.) 	 foreigner, Passport Number.) 

Nationality 	 Nationality 

Occupation ; nd Usual Residential 	 Occupation 	and 	Usual 

Residential 

Addres., 	 Address 

Cell number 

I ,andline number, it 

Innail address 

Witness I: 	 \\illness  2: 

Signature' 	 Siunature 	  

Date 	 Dine 	 

Name, CNI: Number and Cull 	 Nance, ('NI(' Number and 

addres 	 Lull address 

Name, ( 	' Plumber and Dull Name, CNI(' Ninlibcr and Full Address 

Rant; Account 1)etails of Transferee [or payment of Cash Dividend 

(Mandatory in case of a listed company or optional for any other compa ny) 

It is requested that all my cash dividend autounts declare by the company, may be 

credited in to the following hank account: 

s 



14,r 
2>s:  

Title or Bank  Account 

Bank 	Account 

Number  
Bank's Name 
Branch Name and 

Address 

It is stated that the afikt\ e mentioned inlormation 	corrktet ankl mat I 	intimate 

Me changes it the ',11)ove-itleiltioned itiltion.ition to II i.tomptiiii, 	the coif cow(' sha y,:  

Registrar as these occur. 

Signature of the Transferee(s) 

( I ) Subject to the restrictions cotaditic k t Hi I,. gelation 1 t ; Ind I I. Wit dire, ittri; shall not 

refuse any share unless Mkt ti.itit.lci 	eekl iz deli:en:it: or in\ 	il. 1 hi 	liter, for may also 

suspend the registration of Itant.leti: during the tell days imincdtatel \ preceding a 

general meeting or prior 	 I enlillenlenl III' I 1,1111S of the 

shareholders hv giving seven dais previous notice in the manik 	pot\ ikleki in the 

()rclinanee. The director near . in ,. ,:c of shares in physical fIUrill , 1115 lint' 10 recognise 

any instrument of transfer tittle, .t 

al \ ticc not ksxecc(lititt 	itirek-t a. ma 	he dew-. mit wit II\ the klitectiiis is ptiikl 

II) tile coittpanv In ret,tpttet IIIC - col. :Hid 

Hi the duly stainpeil instrnlnrllt of id i n,,ter 	a e,',,,,,pdtiled hi ilie 	cidIb kid i c ;i1 

Me slimes to \\ Inch  it. Iclatki.. 	 1 (1,:ricc a> the Hector may 

rk-ascinribly require to sill 	Ill right of the tranideror 	dui the master. 

	

(2) If the director refuse to cceftter the tran,ilet 	ir,irkt, they shall i.ithin lifteen days 

alter the date on \\Inch  11;11I' I, I dyed 	 trill 	 to the 

titillISI:Itee and the transferor 	of the terusal intlicatilly, the del 'et or invalidity to 

the it-wish:y(2c, \\di() shall , allad limo\ al id such defect or hi\ 	1)e entitled tk) re- 

lodge ,1 the transfer deed \Hilt the of wait\ 

Provided that the company ilia'', where the transteree is a central depository the 

refusal shall be convey vvithiti Hie days from the date on which the instrument of 

transfer was lodged without it twill\ the defect or imalidatioll to Itte Haw:lei-cc who, 

shall, after the removal of such dciket or invalidity to We translerce 	Ito shall. ❑ flrr 

the removal of such defect or mittlidik. he entitled to le Indite the icint.fitr deed with 

the company. 

	

IF IAIN S.NIISS1( )N 	SII 



,„,,,---" ,it. /-7,:i.""•-iti 
/,-../,:;"li,' 	'lrei -(''''' \:::\ 

, 

i2, I he executor. administrators. heir. or nominees as the case may he, of 	decea 	te h("ilder.t4or:t 

share shall be the only person recognize by 11 

	

i/C .)y 1': C"IllhilIV to deal with the share nit ac 	Ate with .._t_.-- 
the la y,. In the case or a share reg istered in ihe 'lames or two or note holders, the survivors or 

survivor. or the executor or administrators el the deceased survivors, shall be the only person 

recognised by the company to deal with the shine in accordance with law. 

13. The shares or other securities of a deceased member shall be transrerred On application duly 

supported by succession eel or by Itivi rtil award, as the case may be, in ravor or the 

successors to the extent of heir interests and their names shall be entered to the register or 

members. 

14. A person may Diu acq uiring  interest in a compam c a member, represented by shares, at ;my time 

alter acq uisition or such interest deposit with the company as member, represented by shares, at 

any time :they acq uisition of i.uch interest deposit \\ WI  the company a nomination conferring  On a 

person, being the relatives of the member, 'Lintel ■ . a spouse, lather, mother, brother, sister and 

son or daughter. the ri ght to protect the interest ELI the legal heirs in the shares or the deceased in 

the event or hi; death, as a titistee and to facilitate the minsier or shares to the legal heirs or the 

deceased subject to succession to he determii.ed tinder the Islamic law of inheritance and in ease 

or non-Mnslims members, as per their respective 

The person nominated under regulation 12 shill, ;trier death of the member, deemed as a member 

or company till the shares are translerred to Me leg al heirs and if the deceased was ti director of 

the comptinv, I of being  a listed company; the nominee shall also act as director 01 the company to 

protect the interest oldie legal heirs. 

I b. A person to be deemed as a II1C111bCr under FC!,'Llhai()11 11,12 and 13 to share by reason or the death 

ur insok ency .d. the holder shall be entitled it lie II ere the registered holder or the share and 

exercise tim: ri 111 conferred NI memliciship in 	ton to meetings ()tith e  company. 

ALIFIZATION ()I; (..‘11)1TAI, 

17. The com i  my wily, by special resolution: 

(a) increase its authorised capital by such amount tL. ii Minks expedient; 

JO consolidate tind divide the whole or any pail 	its share capital into shares or larger amount 

than its e \Istin g  shares; 

(c) sub- (livid k its shares, of any or them, 'mares of smaller amount than is fixed by the 

memorandum, 

(d) cancel shares which, at die date or the ptHsimi or the resolution in that behalf, have not been 

taken or agreed to he taken any person and diminish the amount of the share capital by amount 

of the share so cancelled. 

18. Subject to the trovisions of the Ordinance, all ue \\ shares  shall at the first instance be offered to 

such persons ;is at the dart or the Hier entitled to issue in proportion, as nearly as the 

circumstances .idmits, to the amount to the citist mit shares to which they are entitled. The oiler 



shall he made by letter of offer spec iI \ into the number of shares oflerctl. and limiting the time 

within which the oiler, if not accepted, \■ ill deem to he dei.lined. imd 	the expiration of the 

time, or on the receipt of an intimation for the person to whom the offer 1.i made that he declines 

to accept the shares offered, the direr tois may dispose of the same in such manner as they think 

most beneficial to the company. The ihrecLirs nine likewise so dispose of any new shares \\Inch  

(by reason of the ratio which the near ,,:liaLes hear to shares 	1)% persons entitled to an oiler of 

new shares() cannot. in the opinion of ilia hreetors. he eon \ cnientiv of 	tinder Isis regulation 

19. The new shares shall he subject 10 ht- 	ime pro\ isions \\ ith  reiere it.c to (Linsley, transmission 

and otherwise as the shares in the oriyimil >hare capital 

20 the eon-wally IntIV. by special rcsolia 

(a) consolidate and divide its share r.ipitii into shares of lamer 	lounl then 	\isting slinrcs; 

(h) sub- divide shares or any of Won into `.;11j1V:-., 	 11,\Cd by the 

memorandum od association, suhleto. ii.:vertheless. to the poi\ isions o: section X5, 

(e) cancel any shares which, at the date of the passing of the resolution, haoe not been taken or 

agreed to be taken by any person 

21. The company nay. by special reJollition. educe its share capital in am nr,inner and with. and 

subject t() conlirnratiun Ity the court and ail\ incident titithoriscil 	 itrtv. 

\1:1; 	NI11 I 1\(,, 

22. The statuary ...ieneral meeting of the eolnIrim shall he held o hints the per.od tequired by section 

lit. 

23 A general meeting, to he called ainai 	 meeting. shall he held. n dCcttl'll',111CC with the 

provision of :section 132. \iVithin si 	 the date of inoipurati■m of the company 

and thereafter once at least in every veal \\ nhin  a period of your months lollownIL! the close of its 

financial year. 

24. All general meeting of company other than statutiry meeting or annual ;_terieral meeting mentioned 

in section 131 and 132 respectively I called extra ordinary general incetinjts. 

25. The  (rector may, whenever they Mink lit, call tin extra-ordinary goner ll 'Hosting, and extra-

ordinary general meetings shall also he ratted on such FCLIIIH111011, of in tICI;n111_ may be called by 

such requisilioinists, as provided 	 133 II at ;at \ Hine they: 	rc not \\ ithin  Pakistan 

sufficient directors capable of actinglo loon a (Hortim. am. director 01 the  et,111Haly may called an 

extra- ordinary meeting in the same 	 newily 	 i,ti:111H in Olin Ii mccling mn.y be 

called by the directors. 



26. The company flay provide video-link hicilitv 	members for attending general meeting at 

places other than the town in which general meeting is taking place after considering the 

geo)iii raphieid di).persal of its members: 

Provided Mat it ease of listed companies of the inenihers holding ten percent of the total paid up 

capital or such other percentage of the paid up capital as may be satisfied, are resident in any other 

city, the company shall provide the facility of video-link to such member to attending annual 

general meeting of the company, if so required by such members in writing to the company at least 

seven days hi.:16ri the date of the meeting. 

NOTI('Itt 	1'Itt0(11,111)IN(;S 1)1 ANNVAI, GEINFIZAI, MEETINGS 

27. Twenty-one (Hs' notice al the least (exelusi e of the day On which the notice is served or 

deemed to he reeved, but inclusive of the dio, 	\■ Inch notice is given) specifying the place. the 

day and hour of meeting and, in case of special business, the general nature of that business, shall 

be given iii mtinner to provided by the Ordin Hee I)ir the general meeting, to such person as are, 

under the ( )rdinance or the regulations of the compiinv, entitled to receive such notice from the 

company: but the accidental omission to gig: notice to, or the no-receipt of the notice by, any 

member shall lot in\ ilidate the proceedings at int\ general meeting. 

28. All the busine).s transacted at n general meet ti 	he deemed special other than the business 

stated in sub-s iction (2) of section I .1=I nanrely. the consideration of financial statement and the 

reports of 1)0..11(1 and auditors. the declaration of :my dividend, the election and appointment of 

directors in place of those retiring, and the Jppointment or the auditors and fixing, of their 

remuneration. 

20. No business shall be transacti.id ail any general meeting unless a quorum of members is present at 

that time \\ hen  the meeting proceeds 	 illlOrli111 Or II1C general meeting shall he--- 

(d) In the ease oft public listed company_ not ei.. thmi ten members present personally or through 

video 	c hic  represent not l ess than 1 "'2111 \ 11\ 't percent or the t ota l  "ling power, eit her 01  

their own account or as pi-oxiesi, 

(e) In case of any other company having share (iiipital, two members present personally, or 

through video-link who represent not les). than twenty-live percent of the total voting power, 

either of their own account or as proxies. 

30. IF within halt' hour From the [tine appointed l i(w the meeting a quorum s not present, the meeting is 

called upon the requisition of members, shall he dissolved; in any other case, it shall adjourned to 

the smile day ■11 the next week it the same Hite. ;Ind place, and if at any adjourned meeting a 

quorum is not present within hall.  an hour !row the time appointed For the meeting, the members 

present, hCi1112. not less 111;1111V0, shall he a quorum 

31, The chairman tlt the board of directors, ilt;intt, shall preside as chairman at ever general meeting 

of the crampan , but it there is no such chairmim, or if at any meeting he is not present within 



fifteen minutes alter the time appointed for Ihe meeting, or is unwillin;i. In act as chairman, any 

one of director present may be elected to he chairman. and it none or directors id present, or 

willing to act as chairman, the inctithcrs present shah 	choose one 	la ir number to be 
chairmen. 

32 The chairman may with the consent tti inc; 	inceling which the quorum is present ( and shall if so 

directed by the meeting). adjourn Mc meeting Front liner to time but no misiness  !dial] be 

transacted at any adjourned meeting (ohm- than the business let) WI '111:112(1 at the meeting from 
which the adjournment took place \\ hen  a meeting is adjourned litr linden 	\ 	1110FC 

notice of the adjourned meeting shall he no on titt in Me cas.t uut fin origi n:II adjournment or of the 

business to be transacted al an adjoin tied 'Heeling. 

33 
(I) at any time general meeting in resolution put to vote of the meeting shall be decided on a show 

of hands unless a poll is (before or on the declaration of the result itt tiro show of hands) 

demanded. Unless tt poll is so demamled. in declaration by the chairman Mat ttic;:olution has, on a 

show of hands, been carried, or CarrIC11 tillallnliMIHV, Or 11\ a partict lar mak)! II v. or lost, and alt 
entry to that effect in the book of the 	ucecdings of the company shall he cont iiisive evidence of 

the fact, without proof of the nund,,, 	proportion of Ihe holes recorded in 1:1 or of, in against, 
the resolution. 

	

(2) At any general meeting 	 \ M:111 transact '.0 eh I 1)11 'WC`, 	, 	ddi be notified 110 

the commission, only thiout.h 	m11).11101 

34 A pool may he demanded only in a, u t,r,lance hi tut Mc pi \ 	)11 01 

35. II a poll is dilly demanded, it shall is t.1t.t n in accordance 	the mann( r d down in sections 

	

144 and 145 and the result of the 	I ill 	1 tt.ta...ue (teemed io he the rcs()Itilioi) )1. 11),‘ inceling it which 
the poll was demanded. 

36. A poll demanded on the election id Haim an or on a tillt.',di()11 	 shall he taken at 
once. 

37. In the case of any equality of votes, hi hi ther on a show of hands or on a p lid he chairman of the 

meeting at which the show of hands Likes place. or at which the poll is demanded, shall have 
exercise a second or casting vote. 

3S. [xcept for the businesses speciLied andcr sub section (2) oI section IN I to he conducted in the 

annual general meeting, the meinher id a private company i r a public listed c(Hupatly (having not 

more than filly members), inay p;isu. a 1 cu,ithaion (ut-din:tn. or ::1-)Ck.H11) H .  CH Ilhr signed by all 

members for the time being entitled to Itt, eke notice or a meeting Hue icsoltnion by circulation 

shall be deemed to he passed on ilk date ok 	 Pic Iasi of arms tlor. member h) such 

resolution. 



VO I V S ( 11 N II ii 1\ 113FIZS 

30 Subject to anv rights or restrictions for the tithe hem attached to any ease or classes of shares, on 

a show of 'muds every niennl,er present in person siitill have one vote except for election of 

directors in 	
ease the provision of section :0) shall apply. On a poll every member shall 

have voting rights as laid dovi n in section 131. 

40. In case of Join -holders, the \ ()ie of the senior ∎v ho tenders ti vote, whether in person or by proxy 

or through yid-:o-link shall he accepted to the exclusion of votes of the other Joint holders; and 

for this purpcuv seniority shall be determined by the order in which the names stands in the 

register ol members. 

41 A member o1 sound mind, or in respect or v.hiint an order has been made by any court haying 

jurisdiction in ittnacy, may vole, killicv on 	id .  hands or on a poll or through video link, by 

his comiiiinee or other legal guardian, and au\ -inch committee or i,mardian may on ti poll, vote 

by proxy 

42. On a poll \ ote:; may be given either personally 	
!Hough video link, by proxy or through postal 

ballot: 

Pro\ Heil that nobody corporate shall \ Of. liv pioXV as long as a resolution of its directors in 

aceorilanc( with the provisions of section I l6 Is 111 !diced. 

43. 

(1) I Ile illS1111111CIll appointing tt proxy shall lie lit writing under the hands of the appointer or 

or his attorney duly ,iiithorit.ed in writing 

(2) I he instrument ',Ippnilaill ,„! a proxy ;Ind lime power-of-attorney or other authority (if any) 

under p hich it is signed, or a not,mrm illy , 	bed copy of the power or authority, shall be 

disposUed at the regfilered plbcc of It 	
less 111i111 forty-eight hours before 

the Hue of holding the 'Heeling al which the person named in the instrument proposes to 

\ 	and in default the instrument propii, 	rote and in default the instrument of proxy 

:11,111 n ir he treated 	v alid  

44. An instrument appointing a proxy may He in III, Iii11,1\\ lug  form, or a form as near thereto as may 

be 

INSTRIHNIENT ()1:1'1Z()XY 

Digri-(;en 1.iiiiitcd 

l'll 	I 

 

so    r/o 	  being a 

menthe': of the I)igri-( lei, Limited, hereb:,: appoint 	
s/o 

	

F/0   
 as my proxy to 

attend and vote on my behalf at the (sfht Hof) ,innual, extraordinary, as the case may be) 

gene) ii inLeting of the company to he held on ihe  	Day of 	  

20.. 	.and it tiny tidjourninent thereof'. 



45. A vote given in accordance \\ illl  III, 	[crms 	

pL(  \ 

sha l l 

  

be valid  

notwithstanding the previous death of nr-inity of We principal or rev 1)caoo11 01 Mc proxy or or the 

authority under winch the proxy \\:;r , •\cculcd, ur IrdnsLcr of Mk.s 	H re -peel of which the 

proxy given, provided that no 1111111111 1 wn In wt-it'll,. of such 	 r.i■,,ciition or Transfer 

	

as aforesaid shall have been received 	Ih-c company in Ill ()nice hclore the , onuncneement of 

the meeting or adjourned inceting al 1L inch ihe pro\ v i1 usc(I 

1)1 1,tii,( I OILS 

46 The following stib;c 1 

	

ri.icis 01 the I 	 ■∎ I ,ISS1,1 . 1,1111 , 11, ,110(1 	11n1 dirCl.:1()I'S 01 the 

company, so howe% er. that the 	 -mall 11,-1 in an 	Hi les, - 	that specified 

	

HI section 154 and they shall hold di 	awn the rile, II, , II ,)1 	 ■IIM11.11 general 

meeting( 

I. Ahaidh Hassan Mohan -II -nail laveri 

II. Mira Nitta Ayesha Javeri 

III. Muhammad Ali Jamal 

The ie tn ln te ral io n of t he (.1)1 C,'L )1 1,  ,h11 1 1 )1) )11 : 111 1W ',O HI O.' h e )1', C 11 11 1He d h 	om pa n■ In 

gelleral 111e1,21111,):: SLIbleet t() the 	 )t(111,.111L-c 

Save as provided in section 	11,, 	 arp(Hal, 	I 	H, 	 Is a inemhei 

or the cr)nrpa i iv. 

	

N 	 - l i t W.',  

	

41) The husinesii ni he compam .1;1H 	 bs, 	 V. 	oil pay 	c\pCHSCS 

incurred In proinoling and lir:Lusa:law ,  Ill0 eoiapany. ;Ind ma\ e Laicise Ill :Iu,h po\vers of the 

company as ire not by the 0i-dn.:wk.. 	
We time bein ,„!. in 

Force, or by these regulations. 	 he 	 hy die comp.iniy 	 meeting, 

subject nevertheless to the pro\asidli - di Hie 	 it 1, ,  a111 of tlie, Rawl:mons. ;Hid such 

regulations 1-)eing not inconskicw \\ 1111  the ; 1;,1„..,,;,;,1 Ho\ 	 111* 	I,C In c,cribcd (-)\• the 

company in general meeting shall in \ 	ac :Inv prior 	Mc (.1;rc,-or , 	hich would have 

been valid it Mat regulation had mil been made 

50. The directors shall appoint a chiel eLeealivc iii accordance \\ ilh  the pia0 isions or sections IX() 

and 1 i7.  
51. The anmunt ror the time being ieniiim 	indischiniged of moneys horio\YeJ or Faked Inv the 

(I .1 ree OrS For tlic purposes of this 	
thml Hi the issu: of share capital) shall not 

at any tine , without the sanction or ihe ,,iim(any III general inceting. 	\CCOI I lie P•;Slied share 

Capital 01 	company. 

52 The directois shall duly coniii 	ith 1110 HO\ i,l()11) 	Ih• 	)11,,h11H11).e 	III 	;111V Statti101- V 

modification thereof for the time !),, a1, ,  a ,  1,,vcc. 	Hulhaliar 1A 1111 th,. plo, iiaons ill regard to 

	

the registration of the particuliais ;11 	Hi( 	 01E111. 0-,  mid plcd ., , c :ILL.c1111: ,_ the properly 01 



-C1 

the company o - created by it, to the keeping, 01 a r(Tistir of the directors.,'-tm,d at,slitiOng to the 

registrar ()ran mnual list of members, and a summary of particulars relating IlirgCir 	and notice of 

any consolidation or 111CredSt! of share capital. or sub-division of shares, and copies of special 

resolutions and a copy of the register of directors ;id notifications of any changes therein. 

NU NIfIT BOOKS 

53 The directors 	cause records to he kept and minutes to be made in book or hooks with regard 

to--- 

(a) All resolutions and proceedings ))I general meeting(s) and the meeting(s) of directors and 

Committeos) of directors and e\ cry niember present at any general meeting and every 

director piesent at any meeting of the directors or Committee 01 directors shall put his 

• 
signature iu it book to he kept hor the partake: 

(h) Recording the names of die persons present at each meeting of the directors and of any 

	

committee oldie directors, and the goner, 	 and 

(c) All orders nude by the directors and Conmintec(s) ohdireetors: 

Provided that all records related to pioceedingsi through video-link shall be maintained in 

accordance with the relevant regulations specilied by the Commission which shall he 

appropriate 	r:ndered into \\ riling  as part of 	minute hooks according to the said regulations. 

• 
54 'the directors .rectors shall provide ICI-  the ).);11e eitsto) 	the seal and the seal shall not he affixed to any 

instrument c\c:Pl 1 )v Ike authority of a resolutiim of the hoard of directors or by a committee of 

directors authocited in that bl half by the direr tors ;Hid in the presence oral least two directors and 

of the secretary of such odic] person as the d recti)r. inav appoint for the purpose; and those two 

directors and secretary or other person is :11)n-es:nil shall sign every instrument to which the seal 

of the company is so ;11.11xed in their presence. 

DISQ1 1ALIFICATION Or DI REcr(yRs 

55. No person shad become the director of a company it he suffers from any of the disabilities or 

disqualiheations mentioned in section 153 or disqualilied or debarred Iron) holding such office 

under any of the provisions of the Ordinance 	the ease may he and if already a director, shall 

cease to hold s ich oil ice Crom the date he so Li:conics disqualified or disabled: 

Provided. how er, that no director shall vacate his ohliee by reason only or his being, It member 

of any compin \ winch has entered into commet, \\ Hi , or done any work for, the company of 



\ 
":21. 

 :1 ,, 
,...,'. (A\V ...• • - 

which he is director, hut such direct, , I shall not \ olc -iii  re ..i._,1.,t,t4tiy -;,1 _1(it'eciit)-itel or work, and 
.: .' 

I I he does so vote, his vote Shall 1)0/ 1),' ( 0ilpl cd 	 ''N.,,;. 	- -.$.,‘",) 	(,“ 

	

■",•. 	' 

PR()C1.11;;HIN(,,`.. ()F 1)11tECH)US 

56. 
The directors may inect together tOr the ,16-:pateh ut businc-,... adjoin!' and ,111v1 \\ ise  regulate their 
meetings, as they think ht. A director nix— mid the seethe- on the requisi t ion of director shall, at 
any time, summon a meeting of (hi ectom Notice sew to :1 diteehit 'Hough coHil whether such 

director is in Pakistan or outside Pal:I'd:ill `1:111 h(' a 1a11(1 
HI IIce 

57. The directors may elect a chairnuul of their incetim‘L.,_ ;111(1 determine the peri(n1 i'tir which he is to 
hold office., but, 0. 110 such chairman is elected, or it at ;1;1\ meeting he hairman is not present 
within ten minutes alter the time iippoinlcd for hokli14, th e  same or  is 	 act as 
chairman, the directors present may hoo;e one Or Ille11. 11l111l1)Cl• 10 be chat; man of the meeting. 

58. At least one-third ( 	 101:11 maiihe 

for the time being of the compan■ 	per,,,mallv 	 \ 	iml„ 	constitute a quorum. 

59. save as othcr\vise expressly pro\ idol in ills 	)1(1111;111CC. 	\ (111(.-.1 .1011 	111(:, '1111!!.S of the hoard 
shall he determined by a majority ot 	of 	ditecton• 	cscw ill pei ,:on 	through video- 
link, each director having vote. In c,,e 	cumilit> of \ oles or tic, the chairman shall have a 
casting vole in addition to his 	 ;, director. 

00. The director; may delegate any of their powers not required to he exerehed in their meeting to 

committees t onsisting of such incinhei ur 111C1111)Ch 411.R:11. 1)0(1y as they l;11111: lit. lily COM111111CC 

so formed shall, in the exercise of the powers cii dcleg.iucd. conform Li any r\-hictions that 111a1; 
imposed 011 Ille1111)V llle direct 	< 

61 (1) A connnittee may elect 	'11;11[111l111 ob ik 111CC1111( 	hut 	 (211,1ii-m ajl  is elected, 

	

or it at any mecting the chairman is 11(,1 plt,'S(2111 11111Illl Ice 	 111(.‘ lime (1111)0111(a' 1.0r holding the same or is unkvillin ,  to act ;1,- chairman. die inemhers pre.scui 1-1;)\ choose one or their 
number' to he chairman of the nieetih! 

(2) 
a committee may meet :nut ;iiljoiirm as it thimks proper. Oncstions ;wising it any . 	 . 	 . 	. 	. 	, ;necking shall he determined 1•, a minority of votes of me  memhei s  present. In case or all 

equality of votes, the chairman ,;hall hair and exercise a second or rant ing vote. 



)t) 

tin 
62. 

• a 

All acts done 1)(, any meeting of the director; 	ol a committePakthredors, or by any person 

acting tis A dirdctor, shall, notwithstanding It 	;Mei-wards discovered that there was some 

defect in ihe tippointment ()I tmy such ditecto.s 	peisons acting as tiforesaid, or that they or any 

of them here disqualified, hc IS \ 	;is 	c(CI slich person had heel) duly appointed and was 

qualified 11) he ti director.  

63. A copy it the draft minute of meeting 01' the hoard of directors shall be furnished to every 

director.  \\ ithin  seven working days or the date of meeting. 

64. A resolution in writing signed by all the directors for the time being entitled to receive notice of a 

meeting of the directors shall be as valid and :I leetual as if it had been passed at a ineeting of the 

directors duly convened and held. 

111,1 INC: ()It 	( \ LIES 

6.3. At the hi .t annual general meeting or the ompamt. all the directors shall stand retired from 

office, and dirt•etors shall he elected in their pl e ui ;iecorditnce with section 1:1;9 for a le1111 of 

three ye;11' .,. 

66. A retiring dire( for shall he eligihle for re-elk:L. .10H 

67. The directors t- hall comply \\ MI  the pr( t\ isions ot sect u us I54 to 1.7)9 and sections 161, 162 and 

167 relating to the election or directors and mane( tmeillary thereto. 

68. Ally 	\ 	■111CY occurring on lie hoard it  (it du ck hq 	nay he filled up by the directors, but the 

person so hos.til shall he subject to retirement it (lie same time as if he had become a director on 

the day oil wineli the director in whose place IH 	CilOSCI1 was last elected as director. 

69. The company may remove a director but only III ACCiAlAIA11Ce with the provisions of the Ordinance. 

I)IVII)IINI) \NI) ItItS1,11ZVE 

71>. The company ill general meeting may declare d 	but no dividend shall exceed the amount 

recommended 	the director ;.  

71. The directors is y 11.0111 tulle to tinic pav to the mernhei such interim dividends as appear to the 

director); u) he  justified by th(t. profits 01'the 
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80. The books of t ecount shall b 2 kept at the registe red ollij.:1 the cornp; 	at such other place 
,- - .:,-.r* 

as the director; shall think lit and shall be open it, insPe'41;bbM,.---( Hectors during business 
hours. 

81 The directors 	 time to time determine \\ nether  and to what extent and t what time and 
places and under w hat condihons or regulatio Is the accounts and books or papers of the company 

or any of then shall be opei to the inspection of members not being directors, and no member 

(not beim: a (Hector) shall have any right of inspecting any account and book or papers of the 

company except as conferred by law or tiutlft riled lw the directors or by the company in general 
!fleeting. 

82. The directors shall as required by section223 and .' 	cause to he prepared and to he laid before 
the compaity in general meeting the financial statements duly audited and reports 	as cue referred 
to in those sections. 

83. 
The financial statements and other reports referred to in regulation 80 shall be made out in every 

year and laid •efore the company in the annual Gene al meeting in accordance with sections 132 
and 22.1. 

84. A copy of the ' financial statements and report; of directors and auditors shall, at least twenty-one 

days preceding the meeli to, but sent to the persons entitled to receive notices of general meetings 

in the manner in which notices are to given Ift_Teunder. 

85. The directors suall inII a 	respect comply \\ iii  [lie 	\1•,1011."; of sections 22(1 to 227. 

86. Auditors 	appointed a Id their duties leg& 	tl in accordance \I, Itll sections 2.46 to )49 

NO II( I 

87. (I) A !toll, e Iwo he riven H the companv to any iiwniner to his registered address or 'trite has no 

registered address in Pakistan to the addres•. tl :my. supplied by him to the company for the 

giving of nolit. es to him against tin ticknowlt.:tkftment or by post or courier service or through 

electronic meaus or in any ()WC!. 	IIS 111;1\ hr -,neCII-led by the Commisi•:ion. 

(2) Where notice is sent by lust , service of the not ice shall he deemed to be effected by properly 

addressing, prepaying and pouting a letter containing the notice and, unless the contrary is proved, 

to have been effected at the time at which the letter \\,ill be delivered in the ordinary course of 
post. 

88. A notice max' he given by the company to Me joins holders of a share by giving the notice to the 

john-holder na Wed first in Me register in respect or the share. 

89. A notice may is given by the 	 to the person entitled to a share in consequence of the 

death or insolvency of a in•inher in the manner provided under regulation ti addressed to them 



by name, or by the title or rept-cm:wail 	 deceased, or issigrices of lie iii -:()Neat, or  by any 
like description, at the address, supplied me purpose !will,: person chit um,  to H. so entitled 

Notice or every general meeting shall he :!!\ en nt IL' 111",11111CF Ilere111ahel aulh,,ivi ed to (a) every 
menther of the company and also 	lit en err pCLil)11 entitled to it share 	oust:Aim:Nice of the 
death or ins,..ilvencv of a member. v Ito Hit Iii his death or Iii;■01\ CM:\ 	 he entitled to 
receive notice or the meeting., and tm 	auditors of Me  company Icr II u  lime  being and every 
person who is entitled to receive noli, , of :Lateral meeting,-, 

DISPVTF 

91. 	
In the event that a dispute, claim or cowl overs\,,i ;irises beK\ eel] the 1,omp.mv. as management or 

its shareholders, or between the shaicholdi,Tii inler,,se, or Me dirt:L.1( -s inter-sc. all steps may he 

taken to settle the dispute and resoke thy issue through mediation H .111 ac-iedited mediator 

before taking recourse to formal to 11,1111;11 dispute resolution such is arhin al ion or litigation. 

\viNwim; 

92. 	(1) In the case or incnhers, volumai 	Hiding 	with ilh.".ark. non of 
company, and , in the ease 01 creditors' 	 i11 11d111:2. up. ia LICL'1111L' of the 'iedn„  
shall exercise any or the powers given by soli 	Hai 	I 	011 
a winding up by the Court including inter 111,1 	kle attionyH the LICHINCV,. in '11AHL• ∎∎ 1 

or any pail of the assts of the coinimny 	 ; 	 „MC 	) 

(2) lor the purpose 	 111, llu tuda  or  

properly to he divided as ;.ilorcsaid and MCII ,I, I, 111111W h■)\\ suck  di, rJon 	1 
the men hers or different classes or menthes. 

resolution of the 

the liquidator 

liquidator in 

rind, the wIlok. 

la ir upon any. 

, 	1,u, out as bet(vecn 

(3) 	The liquidator may, with 111, 	;menial. lest the \\ Itolc  or ;W: pion ill such assets in 
trustees upon such trusts for the 1)(1cl-it of III 	contrihulorics as the liquidator_ tenth he like sanction, 
thinks hit, but so that no member shall be Conlpcilil to accept any shares or 	:Lanai es whereon there 
is any liability. 

93. 	l'Aiery orrice or meat ror the time Hin.,  it' the company 111H, he indelimideil 	of 	assets or 
the company against ;iiiv li;thility it', cited I,r him in dell ;in\ 	 \vliether civil or 
crirninal, arising, out ()Fins dealings 	iclation tii Mc ;drifts Mahe compaii,„ er, lit those brought 
by the c()11111allY main hits, 111 \\ditch  Mil:intent Is r1iven iu his 11\ our or iii 1■11ich he is acquitted, 
or in connection \\Hill  any application 	 0192 in w inch relict r, i_trapted to him by the 
(.'oust. 



Vv1 c, the se■ et-al persons \ hose .names ;mil addre;,,,cs arc ,u1)scril,ed a I 	
..tic desirous of l'icing formed into a Company in pursuance of 

these Articles of Assockition and we rc,hcruvely agree Iii t;ike 
	

ot shares in the capital of the Company set opposite our 

respective names 

('NI( No 
NitIlle zinc! Surname 

(Present and former, 

in full zinc! block 

letters) 

A haiclh 11;isan 

Nlollaininad laver' 

A ycsha  

I;n err 

I- 	1 Lilian) 	.A 1 

.1;iin a I  

Hither's InKhand 

Name 

N,iveed 

Molt iiiiina;1Ia\ ell  

Moll 1111111,1d .1,1\ 

.kulta I 1,111; Ind 

/ 

1 1.11.1-.t,101 

I'.,Li.i,iui  

1Z es iden t ial ',1k.1.lress 

in full 

Business I Ionic 1)-195, 

I ktii,-;e. 1)-195, 

I tusiness 
Noraclu 

Sea ( 

Appartmeni, Block-

2, Clifton, Karachi 

Number 

of shares Signature  

taken by 

c;ich 

suhscrib 

cr 

(One) 

III 

wile) 

111 

(()ile) 

Dated this 29w  day of NoIeinke,.. 2111t,. 

\V I IlleSS to the ;ibove s 

National Institutional Fa; iltatiou lechnologies (P■
1)1.td. 

5'1 ' Floor, AWT Plaza. 1.1 Chun li- igar 1Zoakl. 

Karachi 
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PROSPECTUS  

BRIEF INTRODUCTION OF THE APPLICANT 

M/s Digri Sugar Mills Ltd (DSML), Taluka Digri, District Mirpur Khas, Sindh, is engaged 
in the manufacturing / sale of sugar and it operates as one of the prominent sugar mills 
in the country with crushing capacity of 7000 TCD (tons cane crushing capacity per day) 
and capacity to generate Appprox. 25 MW power by developing of Power Plant based 

on high pressure boilers technology. 

M/s DSML has already been operating and maintaining a Bagasse based 06 MW Power 
Plant based upon 2 x 25 bar Boilers and 2 x 3 MW Steam Turbine Generators, to meet 
with its own steam and power requirements successfully. M/s DSML had also entered 
into Power Purchase Agreement with HESCO on 05.07.2012 for supply of 2.0 MW 
power under PEPCO's SPPs/CPPs Policy. However, the supply of power could not be 
started due to certain reasons including increase of steam and power requirement at the 

Sugar Mills. 

Keeping in view its crushing capacity, the BoD of M/s DSML resolved to develop a new 
25 MW Bagasse/Biomass based Co-Generation Power Project as a separate entity for 
power generation to meet with power requirements of DSML and sale of spillover power 
to national grid. Consequent thereupon, a new power company has been got 

incorporated under the name and style of "Digri Gen Limited" (DGL). 

In line with its goal, M/s DGL has planned to develop a new Approx. Bagasse/Biomass 
based 25 MW Cogeneration Power Plant on high pressure technology boilers to meet 
with steam and power requirements of M/s DSML and sale of spillover power to national 

grid. 

The proposed Approx. 25 MW Bagasse/Biomass based Cogeneration Power Project 
shall be developed by M/s DGL under and pursuant to the GoP's Policy for 
Development of Renewable Energy for Power Generation read with Framework for 
Power Co-generation 2013 (Bagasse/Biomass) and Upfront Tariff determined by 
NEPRA for new Bagasse based Co-generation Projects in May, 2013 (modified in July, 

2015). 
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SALIENT FEATURES OF THE FACILITY FOR WHICH LICENSE IS SOUGHT 

The Facility shall employ 25 MW Steam Turbo Generator (STG) for power generation. 
The generated power shall be dispatched to the National Grid at 132kV level by 
upgrading already existing 11kV DSML-HESCO's 132kV Digri Grid Station. 

1 Plant location Taluka Digri, District .lirpur Khas, Sidh, Pakistan 

2 Plant Capacity 25 MW (Gross) 

3 Technology Conventional steam power cycle 

4 Installed capacity 25,000 KW (Gross) 

5 

Plant details 
i. Steam Turbo 

 
generators 

ii. Boiler 

1 x 25 MW Extraction/Condensing type Steam 
Turbine Generator 

1 	x 	100 	- 	140 	ten/hr, 	115 	bar, 	540°c 	High 

Pressure Boiler 

The company shall opt for the upfront tariff for New 3agasse Based Co-Generation 

• 	
projects determined by NEPRA in May 2013 und7:r the Framework for Power 
Cogeneration 2013 for Bagasse/Biomass to include b•liasse/biomass under the ambit 
of the Renewable Energy Policy, 2006. 

PROPOSED INVESTMENT 

The proposed investment is expected to be approximately US$ 3,125 Million and shall 
be made through 80% bank loan and 20% equity. 

• 

Page 2 of 3 
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SOCIAL AND ENVIRONMENTAL IMPACT OF THE PROPOSED FACILITY  

Bagasse is a by-product produced during the sugar manufacturing process and is an 
environmental friendly biomass fuel and helps reduce emission of Green House 
Gasses. Governments across the Globe including Pakistan and neighboring India have 
incentivized biomass based generation to reduce the effects of Global Warming and to 
promote the use of indigenous energy sources for electricity generation. 

Bagasse based generation like DGL, provide the following benefits: 

• Import substitution by replacing costly furnace oil, saving precious foreign 
exchange. It is estimated that approximately 3,000 MW can be generated by 
sugar mills located in various parts of the country. 

• Contributing towards reducing the electricity shortfall during the low generation 
months as sugar mills operate in the winter months i.e. non-gas and non-hydel 

months 

• Since Bagasse based generation offers direct replacement for furnace oil/diesel 
based generation it offers a clear price advantage. 

• Environment friendly nature of the fuel helps in reducing Green House Gases 

and Carbon Footprints. 

• The Project will use a high pressure boiler to generate electricity for sale to the 
national grid. The higher steam parameters shall result in more energy dispatch 

from the same fuel. 

• Reducing distribution costs. Sugar Mills are located in rural areas and are vastly 
spread and, therefore, are ideal vehicles for cheap distribution of power to rural 
areas and non-traditional load centers. 

Page 3 of 3 
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Executive Summary 

1.0 	Introduction 

1.1 	Bagasse is the fibrous matter that remains after sugarcane or 
sorghum stalks are crushed to extract their juice and is a by-
product generated in the process of manufacture of sugar. It 
can either be sold or be captively consumed for generation of 
steam. It is currently used as a bio-fuel and in the manufacture 
of pulp and paper products and building materials. The bagasse 
produced in a sugar factory is however used for generation of 
steam which in turn is used as a fuel source and the surplus 
generation is exported to the power grids of state 
governments. 

1.2 	For each 10 tonnes of sugarcane crushed, a sugar factory 
produces nearly 3 tonnes of wet bagasse. Since bagasse is a by-
product of the cane sugar industry, the quantity of production 
in a country is in line with the quantity of sugarcane produced. 

1.3 	Bagasse based Cogeneration, for additional power generation in 
sugar industry, offers a number of advantages both to the 
sugar company and to the country. Apart from helping in 
bridging the gap between the demand and the supply in the 
power sector, the bagasse based Cogeneration offers an 
environmentally friendly solution for additional power 
generation, helps in reducing the dependence on the fossil fuels, 
saves on the foreign currency outflow from the country and 
improves the financial position of the sugar factory. Bagasse 
based Cogeneration is being extensively used in India where the 
installed generation capacity is close to 1800 MW with more 
plants under implementation. The other countries that had 
exploited bagasse based Cogeneration to a major extent are 
Mauritius (around 250 MW), Reunion Island (around 220 MW), 
Brazil etc. 

FEASIBILITY REPORT 	 1 
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2.0 	Background 

I 
I 
I 

	

2.1 	Digri Sugar mills (DSML) operates its sugar mill in Mirpur Khas 
district of the Sindh Province in Pakistan. This sugar mill has a 
capacity of 7000 Tonnes of Cane per day with utilization factor 
90%, 262.5 (TCH), and crushing period of about 120 days in a 
year. 

	

2.2 	DSML's sugar mill is modern and they have installed the most 
modern plant & machinery in the sugar mill. DSML, with an 
excellent management team and the best machinery ensure 
good performance of the sugar mill and consequently the mill is 
among the top sugar mills in the Sindh Province in terms of 
sugarcane crushing, production, recovery and efficiency. DSML 
is located in an excellent cane growing area of the Sindh 
Province. Located at Taluka Digri, District Mirpur Khas, Sindh. 
The mill has good access by road. The factory is about 10kms 
from the town of Digri. The nearest airport is at Hyderabad 
and the nearest seaport is Karachi at a distance of about 300 
km. The factory is well connected by road to Hyderabad and 
Karachi through highway. 

	

2.3 	Considering the good cane potential in the command area of the 
sugar mill, DSML is planning to enhance the crushing capacity of 
the sugar mill from 7000 TCD to 8000 TM. 

	

3.0 	Project Rationale & Drivers 

	

3.1 	While expanding the crushing capacity of the sugar mill, DSML 
is planning for the implementation of the high pressure 
Cogeneration program to generate grid quality exportable 
power. Eventhough the sugar mill operation with the existing 
steam and power generation system is quite comfortable, DSML 
is contemplating high pressure Cogeneration due to the 
following reasons: 

FEASIBILITY REPORT 	 2 
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I 	
• 	Contributing to the growth of the country's economy by 

generating the much-needed electricity. 

I 

I 

• Helping to reduce the foreign exchange outflow by using 
a local renewable fuel, instead of the costly imported 
fossil fuel for generating electricity. 

• Putting an energy resource like bagasse to better use and 
maximizing the power generation with bagasse. The 
bagasse, which is a renewable energy source, contributes 
to the reduction in the green house gases. 

• Improving the Energy efficiency of the plant, as 
inefficiency in any form is to be eliminated in this energy 
deficient world. 

3.2 	With the stabilization of the crushing at 7000 TCD, the 
potential for additional power generation at DSML is very good. 
With Cogeneration in mind, the company had taken adequate 
care in ensuring the sustainability of the crushing. To that 
effect D5ML has been concentrating on cane development to 
get assured cane for crushing. Also D5ML, with the view to 
enhancing the power export potential, is planning for conversion 
of the steam turbine drives of the mills and the cane 
preparatory devices to electric drives. They had already made 
adequate efforts in reducing the steam consumption and going 
in for the energy efficiency measure in the process area to 
reduce the thermal energy consumption. With these forward 
planning, the implementation of Cogeneration could become 
much easier in this sugar mill. With the implementation of the 
energy efficiency measures, there will be a remarkable 
reduction in the process steam and power consumption in the 
sugar mill, enhancing the energy export to the grid. 

FEASIBILITY REPORT 	 3 
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3.3 	Currently Pakistan has an installed electric generating capacity 
of about 20,000 MW, with the demand far exceeding this 
installed capacity and the access to electricity in Pakistan is 
about 62%. With a fast-growing economy and demography, the 
projection for the demand in 2030 is forecast to be 100,000 
MW. This calls for a tremendous growth rate in the power 
sector. The Government of Pakistan is making all out efforts to 
increase the generation capacity by tapping all conventional and 
non-conventional sources of electricity generation. Born out of 
this Government's initiative to augment the generation through 
non-conventional energy sources is the "National Policy for 
Power Cogeneration by Sugar Industry" promulgated in January 
2008. The Government of Pakistan has recognized that Bagasse 
based Cogeneration can play a significant role in the country's 
efforts to augment the electricity generation. 

	

3.4 	The Government's pro-active policy on power Cogeneration 
created a lot of interest in the sugar Industry in Pakistan. The 
sugar Industry, suffering due to the vagaries of nature and 
global market fluctuations had been looking for support from 
the Government on the cogeneration initiative. However after 
the initial euphoria, the policy aimed at laying down clear 
guidelines about tapping the bagasse based Cogeneration 
potential, did not evoke much of interest. The major probable 
reasons, why there was not much of enthusiasm, were the 
minimum size of 60 MW and the treatment of the Cogeneration 
plants as IPPs. With no sugar mill coming forward to implement 
the Cogeneration program, the sugar industry has taken up the 
matter with the Government and the new initiative by the 
industry and the Government has brought about a new policy 
framework in 2013 which promises great hopes for bagasse 
based Cogeneration in Pakistan. Under this new policy 
framework, five (5) power plants have already achieved 
successful commercial operation and contributing electricity to 
the national grid. 
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I 4.0 	Project Sponsors 

	

I 4.1 	For the implementation of the Cogeneration program, DSML has 
set up a new company called the "Digri-Gen Limited" (DGL). DGL 

I will be undertaking the power project development, 
construction and operation activities. DGL will sell power and 
steam to DSML for latter's operation and get bagasse in return 

I from DSML. DGL will sign the Energy Purchase Agreement with 
the Central Power Purchase Agency (Guarantee) Limited (CPPA) 

I - the Power Purchaser and sell the surplus power to the Power 
Purchaser. In the new company DSML will be a major 
stakeholder. 

I 41) 

I 
I 
1 

4.3 	Under the present arrangement, the sugar plant's complete 
steam and power requirements are being met by low pressure 
boilers with matching 2 turbines of 3MW each. In addition, 
there are quite a few steam turbine drives to drive the mills 
and the cane preparatory system devices, which are inherently 
inefficient. Under the Cogeneration program, the low-pressure 
boiler and the existing turbogenerators will be retired in 
phases. The drive turbines will be replaced by electric motors. 
The entire quantity of the steam and power requirements of 
the sugar plant will be met by the new Cogeneration plant. 

FEASIBILITY REPORT 	 5 

4.2 	The bagasse generation in the sugar mill is reasonably good, at 
30% on cane, on account of the high fibre in cane, and the 
generated bagasse is not fully utilized presently. Even with the 
present crushing of 7000 TCD, DSML saves and hence sells a 
lot of bagasse. The high crushing capacity and the high 
percentage of bagasse make this sugar mill an ideal candidate 
for the implementation of the Cogeneration program. Fully 
aware of the benefits of Cogeneration to the company as well as 
to the power starved country, DSML has proposed the 
Cogeneration project and DGL will take up the implementation 
of the Cogeneration project in sugar mill. 
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4.4 	b5ML being progressive has already initiated measures to make 
the sugar mill energy efficient and consequently the steam 
consumption in the process is 42% on cane. For a sugar mill 
producing refined sugar this is an appreciable achievement. The 
sugar mill is running comfortably as the total installed capacity 
for steam generation is adequate for meeting this requirement. 
Using the steam generated, the mill is generating enough 
electricity to meet with all the internal requirements. This 
existing facility will meet with the requirements of the mill 
even with the enhanced crushing at 8000 TM. 05ML had 
embarked on the energy conservation measures, to bring down 
the steam consumption to 42%, while the contemporary mills 
are consuming around 55. When the Cogeneration plant is 
installed and operating, the process steam consumption of the 
sugar plant will be 42% and only this quantity of steam is 
considered to be extracted from the Cogeneration plant. 

	

4.5 	With the establishment of the proposed Cogeneration project, 
b5ML will enter into agreement with bGL, the operator of the 
Cogeneration plant, for selling bagasse and buying power and 
steam. 

I 
I 
I* 
1 
1 
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5.0 	Technology 

I 

I 
I 

5.1 	For the proposed Cogeneration program bGL is interested in 
going in for the proven latest technology. With the gasification 
of bagasse has still not attained full-scale commercial 
exploitation; the only technology available for using the bagasse 
is through the combustion route. The technology chosen is the 
conventional thermal power plant technology based on the 
Rankine Cycle. The bagasse will be combusted in a high-pressure 
boiler and the steam generated will be fed to the steam turbine 
to generate power. The turbine will be different from the 
conventional thermal power plants, as the turbine will be 
provided with a controlled extraction for extracting the 
process steam required for the sugar mill. To enhance the 
efficiency of operation, regenerative heaters are used in the 
feed water circuit. For the Cogeneration power plant proposed 
for bGL, the Cogeneration cycle is based on the parameters of 
115 bar(a) and 540 °C at the boiler outlet, currently being used 
in many countries for the Cogeneration projects. The cycle 
chosen with the above parameters is the latest used in any of 
the bagasse-fired installations around the world. These above 
selected parameters make the cycle more efficient and help in 
the generation of more units for the same quantum of the fuel. 
There are already a few Cogeneration plants operating in India 
with these parameters and the operating experience of those 
plants, in synchronization with the sugar mill operation, has 
been smooth and without any hitch. b5ML is planning to 
establish lx100 TPH capacity boiler with 1x25 MW 
turbogenerator. Considering the off-season operation of the 
plant, the Cogeneration power plant boilers will be designed for 
firing the saved bagasse and a few other compatible biomass 
fuels. 
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5.2 	Considering 120 days of crushing operation and an overall 
capacity utilization of 90%, the sugar plant will generate around 
219,240 MT of Bagasse which shall be used for running the 
Cogeneration plant during the crushing period. The number of 
operation days in the off-season could be enhanced if bagasse 
from other sugar mills is purchased and also suitable compatible 
biomass fuel is identified. Even if the biomass fuel is available 
during the seasonal operation, it could be used along with 
bagasse and more quantum of bagasse could be saved for more 
number of days of operation in the off-season. 

	

5.3 	The power requirement of the sugar mill during the season 
operation, excluding the power requirements of the 
Cogeneration power plant is expected to be 7.5 MW. During the 
off-season period, the power requirement is estimated to 3.5 
MW, mainly for meeting the power required for the off-season 
maintenance of the sugar plant machinery and for meeting the 
colony and office power requirements. 

	

5.4 	Considering the above, the exportable power to the national 
Grid comes to 17.5 MW during season and 21.5 MW during off-
season. 

	

5.5 	Considering the huge investment and also the round the year 
power requirement of the grid, DGL will operate the 
Cogeneration power plant in power plant mode both during 
season and off-season. The season operation of the 
Cogeneration plant consumes a lot of bagasse, but still leaves 
some surplus quantity for the off-season operation of the 
power plant. The plant will operate with the saved bagasse for a 
period of approximate ±60 days. DGL wants to operate the 
plant for approximately 300 days in a year for which bagasse 
would be purchased from other sugar mills and compatible bio-
mass fuel like rice husk, wood chips etc. shall also be arranged. 
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5.6 	The plant and equipment for the new proposed Cogeneration 
system will consist of the high pressure boiler, extraction 
condensing turbogenerator, water cooled condensing system, 
main and auxiliary cooling water system, water treatment plant 
system, condensate and feed water system, compressed air 
system and electrical system consisting of switchgears, LT 
distribution panels, Variable Frequency Drives, step up 
transformer to export the power, step down transformers for 
meeting the in-house power requirement, outdoor switchyard 
equipment etc. 

	

5.7 	The water requirement of the Cogeneration plant is proposed to 
be met mostly by the ground water through deep bore wells. 
The ground water aquifers get charged within boundary. The 
present raw water requirement of the sugar mill is being met by 
the drawl from these sources. The water from the bore wells 
will be stored in a new water reservoir, and drawn for usage in 
the Cogeneration plant. A water treatment plant based on the 
reverse osmosis principle is proposed for the treatment of the 
entire feed water for the Cogeneration plant. There will be an 
adequately designed pre-treatment system with Multigrade 
filter and Ultra filtration system upstream of the RO plant. 

	

6.0 	Efficiency & Heat Rates 

	

6.1 	Under the season operation, the boiler working with bagasse as 
the fuel will operate with a thermal efficiency of 70% based on 
the HHV of the fuel. With the bagasse HHV and the LCV 
respectively at 9311.44 kJ/kg and 7457.09 kJ/kg, the boiler 
efficiency with the LCV works out to 87.6%. With the net 
usable electrical power output, the Cogeneration plant, the 
plant electric efficiency based on the fuel LCV comes to 
21.64%. The plant heat rate works out to 16,628.26 kJ/kwh. 
However considering the useful thermal energy output from the 
Cogeneration plant, the Combined Heat and Power (CHP) 
efficiency of the Cogeneration plant comes to 76.65%. 
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6.2 	During the off-season operation, the plant operates in a power 
generation mode, without any process steam supply to the sugar 
mill. Using the bagasse, the net electric efficiency based on the 
LCV of the bagasse works out to 29.25%. The corresponding 

plant heat rate works out to 12,303.35 kJ/kwh. 

	

7.0 	Generation & Grid Interconnection 

	

7.1 	The bulk of the power generated in the proposed Cogeneration 
plant is meant for export to the grid. The power generation in 
the new Cogeneration TG will be at 11 kV level. The power 
plant's internal consumption requirement will be met by stepping 
down the voltage level to 0.4KV. Similarly the sugar mill's 
requirement will be met by stepping down the voltage from 11 
KV to 0.4KV. However considering the stability and the 
uninterrupted export of power, the exportable power will be 
stepped up to 132 kV and paralleled with the national grid at 
132 kV level. In the case of DGL's Cogeneration plant, the 
paralleling with the grid will be done at the SEPCO's grid Sub-

station at Digri. 

	

8.0 	Implementation Schedule 

	

8.1 	The implementation of the proposed new Cogeneration system 
first phase is expected to be completed within Twenty (20) 
months, from the date of release of advance payment to the 
Supply Contractors. The Commercial Operation Date (COD) of 
the cogeneration project is expected to be in March 2019. 

	

8.2 	The size of the project calls for proper project management 
and control procedures to ensure implementation within the 
scheduled program. Adequate qualified and trained manpower 
shall be recruited to take care of the implementation of the 
new Cogeneration system. DGL plans for engaging an Operation 
and Maintenance team to take over the O&M of the plant. 
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8.3 	The project shall be executed through the package route with 
an EPCM consultants carrying out the Engineering, Procurement 
and Construction Management activities. The EPCM consultant 
shall make the basic design of the plant, divide the project into 
logical and manageable packages, prepare the procurement 

specifications and assists DGL in the procurement of the 
packages. Once the packages are ordered, the EPCM consultant 
shall expedite with the contractors, reviews drawings, co-
ordinate all the activities between the contractors and manage 
the implementation of the project. The complete Cogeneration 
plant civil works will be executed by a separate contractor. 
Based on the overall project guarantees, individual package 
guarantees are arrived at and specified in the contracts of the 

individual packages. 

9.0 	Project Cost Estimate 

The Project Cost for the implementation of the 1x25 MW 

cogeneration plant at DGL will be U5$ 31.25 Million. 

10.0 	Conclusion 

Bagasse based Cogeneration is being considered by many 
countries as an environment friendly way of augmenting the 
generation capacity. The Government of Pakistan has estimated 
a potential of 3000 MW of Cogeneration power from the 
existing sugar mills, and has decided to fast track these 
projects. DSML's sugar mill with 7000 TCD of crushing per day 
will be able to sustain the generation of 25 MW of power in 
DGL's Cogeneration plant in first phase for a period of about 
180 days, with the bagasse generated in the mill. The proposed 
Cogeneration plant of DGL, when implemented, will export a 
substantial quantum of power to the national grid. The proposed 
Cogeneration cycle is already proven and implementation of this 
project will benefit both the sugar mill and the country. 
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1 	1.0 	Cogeneration Plant Technology and Scheme Proposed for the 

Project 

I 

	

1.1 	Cogeneration Plant Proposed for 06L 

The Cogeneration plant proposed of DGL will be based on the 
boiler outlet steam parameters of 115 bar (a) and 540 °C. The 

steam parameters at the inlet of the turbine will be 105 bar(a) 
and 535 °C. The plant will be capable of meeting all the process 
steam and power requirements of DSML's sugar mill's expanded 
capacity at 7000 TCD crushing. Operating in parallel with the 
sugar mill and synchronizing with the national electricity grid 
and using the bagasse generated in the sugar mill during the 
season operation, the Cogeneration plant will export power to 
the sugar mill and to the grid. During the off-season the sugar 
mill does not operate but the Cogeneration power plant will 
operate, in full power generation mode, on the saved and / or 
purchased bagasse and / or on biomass fuel to export bulk of 

the power generated to the grid. 

The nominal cane crushing capacity of the sugar plant, for 
designing the Cogeneration plant, will be 7000 TCD in 24 hours 
or 262.5 Tonnes of Cane per Hour (TCH). The plant will 
continue to be with the milling system for juice extraction. 

The nominal crushing period for the D5ML's sugar plant will 
continue to be 120 days in a year. The plant crushes 
continuously for the above period and then the plant is taken 
for the off-crop maintenance. During the crushing period the 
plant will operate continuously but for occasional shutdowns for 
plant cleaning and maintenance and for reasons of non-
availability of cane for short durations. 
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1.1.3 	DSML has done a lot of improvements in the operation of the 
sugar mill and consequently the sugar mill had been undergoing a 
lot changes. Depending on the cane availability and many other 
factors, there could have been a lot of ups and downs in the 
crushing and the actual factory time efficiencies recorded 
earlier will not be relevant. Considering the efforts being made 
by DSML and cane development programs being initiated by 
them it is expected that the overall plant capacity utilization 
will not be less than 90% of 7000 TCD at the time of the 
Cogeneration programs implementation. 

	

1.1.4 	The average bagasse percentage on cane is 30% and a provision 
of 1.0% is made for meeting with the requirements of bagasse 
for vacuum filtration and to account for losses. The balance of 
29% (on cane) of bagasse will be available for the operation of 
the Cogeneration plant. With 262.5 TCH of crushing the 
bagasse generated in the plant will be 76 TPH. Out of this 2.6 
TPH of bagasse (about 3.33% of the bagasse generated) is set 
aside for meeting with the above indicated bagacillo 
requirements, losses and the start up requirements of the 
boiler and the balance is taken to be available for using in the 
Cogeneration plant. This much quantum of bagasse will be 
available in DSML for sale to DGL. 

	

1.1.5 	The bulk of the process steam requirement of the sugar mill, at 
the consumption point, is at the pressure of 2.5 bar (a) and at 
saturated temperature at 127.43 °C. The requirement of this 

low-pressure steam shall be 41% of the cane crushed. In 
addition to the above the process also needs 1% of the cane 
crushed at 8 bar (a). The temperature of this 8 bar (a) steam 

will be 180 °C. On the whole the total process steam 
consumption comes to 42% on cane. Considering the fact that 
DSML manufactures white refined sugar, this steam 
consumption may be only slightly on the higher side. As DSML is 
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constantly modernizing and updating the technology, this steam 
consumption could also come down to 38 to 40% on cane. 

	

1.1.6 	With the view to enhancing the export from the Cogeneration 
plant, b5ML/DGL will be replacing the inefficient steam turbine 
drives in the sugar mill with electric motors drives. The mills 
that crush the cane are presently driven by steam turbines and 
the same will be replaced with electric motors. 

	

1.1.7 	The sugar mill presently operates low pressure boilers with two 
2x3 MW turbines. With the commissioning of DGL's 
Cogeneration plant, existing low pressure boiler and 
turbogenerator at b5ML will be retired in phases. 

	

1.1.8 	The Cogeneration plant boilers will be designed with a travelling 
grate with hydraulic drive to burn bagasse, and biomass fuels. 
The outlet steam parameters will be 115 bar (a) and 540 °C. 
The boiler MCR capacity will be 100 TPH. The inlet feed water 
temperature will be 210 °C, with the feed water heated in two 
stage high pressure feed water heaters. The deaerator outlet 
water temperature will be around 130 °C, depending on the 
extraction pressure. 

	

1.1.9 	The proposed new turbogenerator will be of 25 MW nominal 
capacity. The turbine will be extraction condensing type 
machine. 

	

1.1.10 	The deaerator will be serving the dual purpose of deaerating 
the feed water as well as heating the feed water, to raise its 
temperature, with the extraction steam. The deaerator will be 
operating at around 2.7 bar (a) pressure, with the deaerated 
feed water temperature at around 130 °C. The deaerator will 
receive the condensate from the surface condenser, the 
condensate of the heating steam from the sugar process and 
the feed water make up. The condensate of the heating steam 
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from the feed water heaters will be cascaded to the deaerator, 
to optimally use the energy in the feed water heating steam. 

Once the Cogeneration program is implemented, process steam 
requirement of the sugar mill will be partially catered by the 
steam drawn from the turbine extraction. Suitably sized 
pressure reducing and de-superheating stations will be provided 
for meeting the process steam requirement of OWL, in case of 
any problem in drawing the steam from the turbine extraction. 
The turbine extraction could get disabled when there is a grid 
failure and the turbine is forced to operate only for meeting 

the house loads. 

	

1.1.12 	The exportable power will be stepped up to 132 kV and will be 
connected to the nearby SEPCO's grid station at Digri through 
double circuit overhead transmission lines. 

	

1.1.13 	Presently there will be no distillery or any other chemical 
process plant with in the complex of the sugar mill, However, 
for the present, the extractions from the Cogeneration plant 
turbine will just meet with the requirements of the sugar mill 

process only. 

	

1.1.14 	The primary responsibility of the Cogeneration plant, during the 
season operation, is to provide the process steam and the 
required electrical energy to the sugar mill. The export of 
power to the grid comes after meeting with the above in-house 

requirement. As the bagasse percentage in cane is quite high, 
even after meeting with the requirements of the operation of 
the new Cogeneration plant there will be some surplus bagasse 
left. This surplus bagasse will be used for the operation of the 
Cogeneration plant during the maintenance days and also during 

the off-crop period. 	Once the Cogeneration plant is 

commissioned even if the sugar mill stops for maintenance work, 
the power plant will keep running. During such periods of 
running, there will be no requirement of process steam and the 
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Cogeneration plant will essentially operate in a condensing mode 
and will generate power to supply in national grid. 

1.2 	Auxiliary Plant and Equipment 

➢ Fuel handling 
➢ Ash handling 
)>. 	Cooling Tower 
➢ Pumps 
➢ Condensate System 
➢ DM / RO Plant 
➢ Crane for the Turbogenerator Building 
➢ Vessels & Heat Exchangers 
➢ Tanks 
➢ Compressed Air System 

1.2.1 	Piping 

All piping system shall be designed as per prescribed standard. 
In addition, statutory requirements of Pakistan Boiler 
Regulations shall be complied with. All piping shall be sized 
considering the allowable velocity and allowable pressure drop in 
the system. 

1.2.2 	Insulation 

All exposed portions of the plant which operate at 
temperatures of 60°C and above during normal operation shall 
be thermally insulated so that the temperature on the outer 
surface of the cladding shall not exceed by more than 20°C 
above ambient, based on an ambient temperature indicated in 
site data. The specified insulation thickness shall not include 
the thickness of wire netting, finishing cement or any other 
finishing or weatherproofing application. Insulation shall not fill 
the contours of the expansion bellows. Piping and equipment 
that are not insulated but having a surface temperature 
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exceeding 50 °C shall be insulated for personnel protection. 
In refractory walls suitable expansion gaps shall be provided at 

regular intervals. 

1.2.3 	Ventilation System and Air Conditioning system 

The following areas will be envisaged with exhaust ventilation 

system: 

➢ TG hall 
• Water Treatment plant Equipment room 

➢ Chemical Storage area in WTP (water treatment plant) 

building 
➢ Muffle furnace, Hot oven, etc room in WTP building 

➢ WTP MCC panel room 

➢ Fire Pump House 
➢ Toilets 

The exhaust ventilation system will maintain the temperature 

rise within 5 °C above ambient temperature. 

The following areas of power plant will be envisaged with 
buctable type, ceiling suspended air conditioning system: 

Auxiliary MCC panel rooms in TG building 

Control Room in TG building 
Battery room 

The following areas of power plant will be envisaged with Hi- 

Wall split air conditioning system: 

SWAS panel room in TG building 
WTP MS operator station room in WTP building 
WTP laboratory room in WTP building 
Office and Conference Room 
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The air conditioning system will maintain a temperature of 22 ° 
C inside the rooms. 

1.2.4 	Fire Fighting System 

The following fire fighting systems will be envisaged for the 
power plant: 

Fire Hydrant system for the entire power plant including fuel 
storage areas. 

Automatic Fire detection and alarm system for the TG building 
Portable Fire extinguishers for the TG building. 

High Velocity water spray system for Switch Yard Transformer 

The fire hydrant system shall consist of two numbers of pumps 
(one working and one standby). The main pump will be of diesel 
engine driven and standby pump will be of electrical motor 
driven. In addition to the above two pumps, there will be an 
electrical motor driven jockey pump. The fire hydrants, water 
monitor, hoses and nozzles shall be located throughout the 
power plant. All the fire water pumps shall be located near raw 
water reservoir in cogeneration plant taking suction from the 
raw water reservoir. The suction for the other pumps drawing 
water from the raw water reservoir will be located such a way 
that the minimum storage of water in the reservoir will be 
maintained for meeting the fire water requirements. 

The fire alarm system shall consist of smoke detectors, heat 
detectors, fire alarm panel, hooter, manual call point etc. The 
detectors shall be located in all the electrical panel rooms, 
control room and battery room. The manual call point and 
hooters shall be located throughout the entire TG building. The 
detectors will sense the fire automatically and will generate 
fire alarm through Fire alarm panel. 
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2.0 	Plant and Machinery (Mechanical) for Cogeneration Plant 

2.1 	General 

2.1.1 	The plant and machinery (mechanical) for the cogeneration 

plant shall be as follows:- 

➢ Steam Generating system 

➢ Steam Turbines and Auxiliary System 

➢ 	High Pressure Feed Water Heater 

➢ Crane for The Turbogenerator Building 

➢ Fuel Handling System 

➢ Ash Handling System 

➢ Water system 

➢ DM Water System 

➢ Service And Potable Water System 

)=. 	Compressed Air System 

➢ Air Conditioning System 

➢ Ventilation System 

➢ Fire Protection System 

➢ Main Steam, Medium Pressure and Low Pressure 

Steam Systems 
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I 3.0 	Plant and Machinery (Electrical) for Cogeneration Plant 

3.1.1 	The proposed new cogeneration plant at OGL will generate 

power at 11kV voltage level which will be upgraded to 132kV 

level for dispersal of power to national grid. For the purpose a 

132kV switchyard shall be constructed. The plant and machinery 

(electrical) for the cogeneration plant shall include:- 

Generator 

Excitation System & Synchronizing Panels 
Unit Control Panel 

LAVT and NGR Cubicles 

11 kV Switchgear Panel 

bistribution System 

Plant Auxiliary Transformers and LT Panels 

b.G Set for Emergency power requirement 
Earthing System 

Cables 

bC supply system 
AC Auxiliary Supply 
Lighting System 

Lightning Protection 

Plant Communication system 

Suitability of power unit to operate in parallel with grid 

Generator Transformer 
Circuit breakers 

Protection, metering & control cubicles 

Lightning Arrestors 
Isolators & Insulators 

Instrument transformers 
Structures 

Safety Earthing System for switchyard 
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4.0 	Instrumentation and Control System 

	

4.1 	General 

This Section of the Report gives the general philosophy of the 
Instrumentation and Control system for the new Cogeneration 
Power Plant. 

The objectives of Instrumentation & Control system design are 
as follows. 

a. To ensure maximum availability of the plant 
b. To effectively monitor and control the plant to ensure 

desired efficiency levels. 
c. To ensure plant and personnel safety and reduce down 

time 
d. To provide necessary information to management 

personnel regarding overall plant performance 
e. To have self diagnostics& faster response time 
f. To be user friendly for operation and maintenance 

personnel 

Centralized control and monitoring with provision for local 
intervention wherever necessary is the essence of the design 
philosophy. 

Modular design concept will be adopted to ensure that single 
defective equipment will not disturb functioning of overall 
system. 

The plant will be complete with the basic instrumentation and 
control system necessary for its safe and efficient operation. 

Comprehensive instrumentation and control equipment will be 
provided for each major area of the plant i.e. Boilers, Turbo -
generators, etc. 
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4.2 	Design Criteria 

The control system shall be based on the State-Of-The-Art 
Distributed Control System (DC5) technology with Data 
Acquisition and control of the entire plant operational 
parameters. 

For critical automatic control loops, redundant transmitters will 
be provided with 2 out of 3 logic to improve reliability / 
availability. All other control loops shall be provided with 1 out 
of 2 logic. 

System configuration will be such that any single point failure 
will not affect the continuous operation of the plant. 
Redundancy will be provided at appropriate levels to ensure 
maximum system availability. 

	

5.0 	Site Features and Plant Layout 

	

5.1 	Location and Features of the Plant Site 

The proposed Cogeneration plant at DGL, will be located within 
the premises of DSML's sugar plant complex. This complex 
presently consists of only the sugar plant. 

The following specific features of the site have been discussed 
in this section of the report. 

Availability of adequate space for locating the 
Cogeneration plant, bagasse storage and adequate space 
for the construction activities. 

➢ 	Suitability of the site from topographical and geological 
considerations. 

➢ 	Availability of road connections for material movements. 
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➢ 	Availability of adequate quantity of water for meeting 
the plant's water requirements. 

➢ Availability of adequate fuel and its transport. 
➢ Interconnection with Grid. 
➢ Ecological Impact. 

	

5.1.1 	Space Availability 

Adequate land is available within the sugar plant premises for 
locating the Cogeneration plant. Logistically the Cogeneration 
plant has to be located close to the sugar plant as the steam 
for the processing of sugar has to be supplied from the turbine 
extractions, the power for the sugar plant operations has to be 
supplied from the HT panels of the Cogeneration plant, and the 
bagasse from the sugar plant has to be supplied to the 
Cogeneration plant. Keeping the plant away from the sugar 
plant will result in more capital cost towards the piping, cables 
and bagasse conveyors. 

In the area identified for the Cogeneration plant, adequate 
space is available for the construction activities during the 
installation period of the plant and there will not be any 
hindrance to the operation of the sugar plant during the 
construction period. Allocation of construction space will be 
based on the requirements to be given by the Contractors. 
However, detailed topographical survey will be made during the 
detailed engineering stage. 

	

5.1.2 	Topographical and Geological Aspects 

The area identified for the Cogeneration plant is almost flat 
and does not much of levelling. The level difference between 
the existing sugar plant and cogeneration area, if any, will be 
taken care of appropriately in the detailed engineering stage. 
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5.1.3 	Rail and Road Facilities 

All plant and machinery has to be transported only by road. All 
the imported equipment have to be brought to the port of 
Karachi and then transported by road. The Plant is located at 
Taluka Digri, District Mirpur Khas. Road connectivity to the 
plant is very good. 

	

5.1.4 	Water Availability 

The raw water for the Cogeneration plant is required for 
meeting the following requirements. 

• Make up water to the Steam Generator. 
):. 	Make up water to the Cooling Tower. 

• 	

Ash disposal. 
➢ 	Other Plant services 

The water availability is through the bore wells in the plant. 
Presently the requirements of the sugar mill are being met only 
from this bore wells. 

	

5.1.5 	Availability of Fuel 

The proposed Cogeneration plant operation will be based on the 
in house generation of Bagasse in the sugar plant, & biomass 
fuels. Bagasse is generated in-house from the cane received at 
the sugar mill. The biomass fuels will be transported for the 
operation of the plant. 

	

5.1.6 	Interconnection with Grid 

It is proposed to step up the generation voltage of 11 kV to 132 
kV and to parallel with the National grid at 132 kV level. The 
132 kV transmission lines from the Cogeneration plant's 
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switchyard will be connected to the Electricity Transmission 
Company's 132 kV Sub-station at Digri. 

5.2 	Project Schedule 

5.2.1 	The schedule envisages the project commissioning and 
synchronization in Twenty two (22) months from the date of 
release of advance payment to Supply Contractor. The proposed 
COD date will be 18 months after financial close i.e in March, 
2019. Civil, erection and other activities in DGL's scope shall be 
ordered after finalisation of design. 

5.2.2 	For the packages in DGL's scope, the schedule includes the 
following applicable activities. 

a) Basic Study 
b) Tendering 
c) Receipt of offers, evaluation, discussions and Purchase 

order placement. 
d) Construction, Erection and other work at site 
e) Commissioning, trial run and testing 

5.2.3 	In the proposed Cogeneration plant the boiler and the 
turbogenerator are the long lead items and the planning of the 
schedule for the project implementation should provide 
adequate time period for the installation of these equipment. 

• 	5.2.4 	Once the project gets started, it is essential that a more 
detailed bar or network chart is prepared incorporating all the 
contract activities, so that the planning and the monitoring is 
effectively carried out. 
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6.0 	Project Cost Estimate 

6.1 	Methodology of the EPC Cost estimate 

It is assumed that the project will be executed through the 
package route with the Supply Contractor carrying out the 
Engineering, Procurement and Construction Management 
activities. The Supply Contractor shall make the basic design 
of the plant, prepares the specifications and assists DGL in the 
finalisation of the packages. Once the packages are ordered, 
the Supply Contractor shall expedite with the contractors, 
reviews drawings, co-ordinate all the activities between the 
contractors and manage the implementation of the project. 
The complete Cogeneration plant civil works will be executed by 
a local contractor. 

Due to the current economic conditions in most of the 
countries, the prices of engineering goods have not registered 
any appreciable increase and this probably may be the best time 
for capital investments. Another major advantage today is that 
the most of equipment suppliers do not have comfortable order 
book positions and consequently we can expect a shorter 
delivery of the equipment. While the commodity prices have 
come down slightly the cost of other input like energy and 
manpower had been continuously on the uptrend. Supply 
Contractor has vast experience in the implementation of these 
bagasse based Cogeneration projects both in India and in other 
countries. 
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6.2 	Installed Project Cost 

The Project Cost for the implementation of the 25 MW 
cogeneration plant at bGL, has been estimated as U5$ 31.25 
Million. 

6.4 	Arrangement of Funds 

The funds shall be arranged through DGLis equity and debt @ 
20% and 80% respectively following the provisions provided in 
the Upfront Tariff determined by National Electric Power 
Regulatory Authority (NEPRA) for new Bagasse based 
Cogeneration Projects in May 2013 (modified in July, 2015). 
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Executive Summary  
•:• The Draft Report for interconnection of 25 MW Digri-Gen Limited (DGL) 

Bagasse based Cogeneration Power Plant with HESCO grid system is submitted 

herewith. 

❖ Digri-Gen Limited would like to go for high pressure cogeneration with the aim of 

exporting  a maximum of 21.5 MW electrical power to the national grid. 

❖ The study objective, approach and methodology have been described and the 

plant's data received from the Client is validated. 

❖ This study is carried out for Digri-Gen Limited (located at Digri Sugar Mills 

Limited, Taluka Digri in District Mirpurkhas) in integration with five other newly 

proposed bagasse based cogeneration power plants in the network of HESCO. 

Two out of these five PPs namely Mehran Energy Limited and Tay Powergen 

(PVT) Limited lie in District Tando Allah Yar. Mirpurkhas Energy Limited is 

located in District Mirpurkhas whereas Habib Sugar Mills' PP is located in 

Benazir Abad District. Faran Power Limited is located in the District of Tando 

Muhammad Khan. The network around the plant site at 132 kV and 11 kV has 

been modeled as shown in Appendix-B. 

❖ The nearest HESCO grid facility available for interconnection to Digri-Gen PP 

would be HESCO's 132 kV Grid Station Digri. 

•:• Keeping  in view the location of Power Project, it is proposed to connect Digri-

Gen Limited via a direct double circuit from the 132kV substation of power plant 

to HESCO's 132kV Grid Station Digri. The length of each line would be 7 km 

and the conductor used would be Lynx. The scheme is shown in Sketch-2 in 

Appendix-B. 

❖ Digri-Gen PP would generate power at 11 kV voltage level from where it is 

stepped-up to 132 kV using  two 132/11 kV transformers with rating  of 28/35 

MVA. Percentage Reactance of these step-up transformers is proposed to be 15% 

on ONAN base. 

❖ The proposed scheme would require two 132 kV line bays at the 132 kV 

substation of Digri-Gen Limited for the connection to HESCO's I 32kV Grid 

Station Digri. Furthermore it would also require two transformer bays for the 

connection of two 132/11 kV transformers with rating  of 28/35 MVA. 
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❖ With the gross capacity of 25 MW, the spillover from Digri-Gen PP would be 

21.5 MW in Off-Season and 17.5 MW in the Crushing Season. 

❖ In view of planned COD of Digri-Gen PP at the end of year 2018, the above 

proposed interconnection scheme has been tested for steady state conditions 

through detailed load flow studies for the following scenarios: 

o Peak and Off-Peak Load Conditions of January 2019 for maximum 

thermal power dispatches in the grid during the Crushing Season for 

Digri-Gen PP. 

o Peak Load Conditions of Summer 2019 for maximum hydropower 

dispatches in the grid during the off-season for Digri-Gen PP. 

The system conditions of normal and N-1 contingency have been studied to meet 

the reliability criteria of NEPRA Grid Code. 

❖ The proposed scheme of interconnection has also been tested for the extended 

term scenario of peak load conditions of summer 2021 for steady state conditions. 

Steady state analysis by load flow for all the scenarios described above reveals 

that the proposed scheme is adequate to evacuate the spillover of up to 21.5 MW 

power of the Plant under normal as well as contingency conditions. 

The short circuit analysis has been carried out to calculate maximum fault levels 

at Digri-Gen PP and the substations of 132 kV in its vicinity. We find that the 

fault currents for the proposed scheme are within the rated short circuit capacities 

of switchgear installed at these substations. There are no violations of exceeding 

the rating of the equipment due to contribution of fault current from Digri-Gen PP. 

The maximum short circuit levels of Digri-Gen PP 132 kV are 3.69 kA and 3.44 

kA for 3-phase and 1-phase faults respectively for the year 2019. The same 

values for the year 2021 are 3.70 kA and 3.45 kA. It would be advisable to go for 

standard size switchgear of short circuit rating of 40 kA for the 132kV and 11kV 

bus bars at substation of Digri-Gen. It would provide large margin for any future 

increase in short circuit levels due to future generation additions and network 

reinforcements in this area. 

The dynamic stability analysis of proposed scheme of interconnection has been 

carried out for January 2019. The stability check for the worst case of three phase 

fault right on the 132 kV bus bar of Digri-Gen Ltd. substation followed by the 
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final trip of one 132 kV circuit emanating from this substation, has been 

performed for fault clearing of 5 (100 ms) and 9 cycles (180 ms), in case of stuck 

breaker, as understood to be the normal fault clearing time of 132 kV protection 

system. The stability of system for far end faults of 3-phase occurring at 132 kV 

bus bar have also been checked. The proposed scheme successfully passed the 

dynamic stability checks for near and far faults for the most stringent cases. The 

system is found strong enough to stay stable and recovered with fast damping. 

❖ The proposed scheme of interconnection has no technical constraints or problems, 

it fulfills all the criteria of reliability and stability under steady state load flow, 

contingency load flows, short circuit currents and dynamic/transient conditions; 

and is therefore recommended to be adopted. 

I 

1 0 
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1. 	Introduction  

1.1 Background  

Digri-Gen Limited PP would like to go for high pressure cogeneration with the aim of 

exporting spillover power to the National Grid. The electricity generated from this 

project would be supplied to the grid system of HESCO through 132 kV grids 

available in the vicinity of this project. The nearest grid facility is HESCO's 132kV 

Grid Station Digri as shown in Sketch-1 in Appendix-B. 

1.2 Objectives 

 

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

Digri-Gen PP and HESCO network, for stable and reliable evacuation of the 

electrical power generated from this plant, fulfilling N-1 reliability criteria. The 

specific objectives of this report are: 

I. 	To develop scheme of interconnections at 132 kV for which right of way 

(ROW) and space at the terminal substations would be available. 

2. To determine the performance of interconnection scheme during steady 

state conditions of system, normal and N-1 contingency, through load-

flow analysis. 

3. To check if the contribution of fault current from this new plant 

increases the fault levels at the adjoining substations at 132 kV voltage 

levels to be within the rating of equipment of these substations, and also 

determine the short circuit ratings of the proposed equipment of the 

substation at Digri-Gen PP. 

4. To check if the interconnection withstands dynamic stability criteria of 

post fault recovery with good damping. 

FR Pl 1NNFRS 1NTERNATION \I 	PAGE 7 OF 32 



1.3 Planning Criteria  

The planning criteria required to be fulfilled by the proposed interconnection is as 

follows: 

Steady State: 

Voltage 	 ± 5 %, Normal Operating Condition 

± 10 %, Contingency Conditions 

Frequency 	 50 Hz Nominal 

49.8 Hz to 50.2 Hz variation in steady state 

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

Short Circuit: 

Substation Equipment Rating for 132 kV should be 31.5 kA or 40 kA. 

Dynamic/Transient: 

The system should revert back to normal condition after dying out of transients 

without loosing synchronism with good damping after permanent three-phase fault on 

any primary transmission element; including: transmission circuit, substation bus 

section, transformer, or circuit breaker. It is assumed that such a fault shall be cleared 

by the associated circuit breaker action in 5 cycles. 

In case of failure of primary protection (stuck breaker case), the total fault clearing 

time from the instant of initiation of fault current to the complete interruption of 

current to isolate the faulted element, including the primary protection plus the 

backup protection to operate and isolate the fault, is equal to 180 ms (9 cycles) for 

132 kV and higher voltage levels. 
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Date: 22-5-2017 

Dy. General Manager-II 
CPPA-G, 
Enercon Building, Ground Floor, G-5/2 
Near State Bank, 
Islamabad. 

Subject: Grid Interconnection Studies of 25 MW Bagasse Co-Generation Power 

Project, Digri, District Mirpur Khas, Sindh  

Sir, 

Please find herewith for your review and vetting of Draft Report of Grid 

Interconnection Studies for 25 MW Bagasse Co-Generation Power Project, Digri, 

District Mirpur Khas, Sindh. 

The Report includes all the necessary studies required for the feasibility of 

interconnection with the main grid as follows; 

I. Load flow analysis 

2. Short circuit analysis 

3. Dynamic and Transient stability analysis 

We request you to please expedite the review and vetting as we are moving fast to 

achieve all the targets of Financial Close to start the project ASAP. 

Thanks and best regards. 

Ahaidh Hassan Mohammad Javeri 
(CEO Digri-Gen Limited) 

CC: 

I: CEO, HESCO Headquarter, WAPDA Complex, Hussainabad Hyderabad Sindh 
2: Chief Engineer (P&E) HESCO Headquarter, WAPDA Complex, Hussainabad Hyderabad 

Sindh alongwith 01 copy of the draft report 
3: Power Planners International, 64 — F/1, Wapda Town, Lahore 





2. Technical Data  
The number of generating units at Digri-Gen PP is one. The following data have been 

provided by the Client: 

2.1 	Digri-Gen PP data 

Generator data: 

Gross capacity of power plant 	 = 1x25 = 25 MW 

Lump sum MVA capacity 	 = lx31.25 = 31.25 MVA 

Generating Voltage 	 = 11 kV 

Power factor 	 = 0.80 lagging 

Crushing Season:  

Load + Auxiliary Consumption 	 = 7.5 MW 

Spillover to the Grid 	 = 17.5 MW 

Off-Season:  

Load + Auxiliary Consumption 	 = 3.5 MW 

Spillover to the Grid 	 = 21.5 MW 

GSU Transformer 	 = 35 MVA (x2) 

Proposed GSU Transformer reactance 	 = 15 % @ 31.5MVA base 

2.2 	Network data 

The latest Generation Expansion Plan and Load Forecast has been used as provided 

by NTDC and is shown in Appendix-A. 

The 132 kV network in the area near Digri-Gen PP are as shown in Sketches in 

Appendix-B. The system data of HESCO has been used as already available with PPI. 
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3. Study Approach and Methodology 

3.1 Understanding of the Problem 

Digri-Gen Limited PP would like to go for high pressure cogeneration with the aim of 

exporting a maximum of 21.5 MW supply to the grid during the Off-Season and 17.5 

MW in Crushing Season. The proposed Power Project is going to be embedded in the 

transmission network of HESCO through this nearest available 132 kV network. 

The adequacy of HESCO network of 132 kV in and around the proposed site of Digri-

Gen PP has been investigated in this study for absorbing and transmitting this power 

fulfilling the reliability criteria. 

3.2 Approach to the problem  

The consultant has applied the following approaches to the problem: 

• A base case network model has been prepared for January 2019 (Crushing 

Season) and Summer 2019 (Off-Season) after the commissioning of Digri-Gen 

PP by the end of year 2018, comprising all 500 kV, 220 kV and 132 kV 

system, envisaging the load forecast, the generation additions and transmission 

expansions for that year particularly in HESCO. 

• Month of January 2019 and Summer 2019, while representing Crushing 

Season and Off-Season respectively, also represent low water and high water 

conditions respectively in the grid system. Thus both the high water and low 

water flow patterns can be observed allowing us to judge the maximum impact 

of the plant on the transmission system in its vicinity. In addition, case for 

extended term scenario of the year 2021 has also been studied. 

• Interconnection scheme without any physical constraints, like right of way or 

availability of space in the terminal substations, have been identified. 

• Technical system studies for peak load conditions to confirm technical 

feasibility of the interconnections have been performed. The scheme will be 

subjected to standard analysis like load flow, short circuit, and transient 

stability study to check the strength of the machines and the proposed 

interconnection scheme under disturbed conditions. 
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• Determined the relevant equipment for the proposed technically feasible 

scheme. 

• Recommended the technically most feasible scheme of interconnection. 

.)W 	P NNERS INTERNAT INA!, 	PAGE 11 OF 32 



4. Development of Scheme of Interconnection  

4.1 The Existing and Ongoing Network 

Digri-Gen Limited is located near HESCO's 132kV Grid Station Digri, District 

Mirpurkhas embedded in the distribution network of HESCO. The existing 132 kV 

network available around Digri is shown in Sketch-1 in Appendix-B. The nearest 

interconnection facilities of HESCO at time of commissioning of Digri-Gen PP would 

be as follows: 

• 132 kV Digri-Gen Grid Station 

There is a strong 220 kV network in the vicinity connecting Hala Road 220/132 kV 

grid station with Jamshoro 220 kV, T.M.Khan 220 kV and Mirpur Khas 220 kV 

substations. A strong system helps in stable operation of a power plant. 

4.2 The Scheme of Interconnection of Digri-Gen PP 

Keeping in view of the above mentioned 132 kV network available in the vicinity of 

the site of the Digri-Gen PP, the interconnection scheme for Digri-Gen PP has been 

developed. According to the new scheme, it is proposed to connect Digri-Gen Limited 

via double circuit to the existing Transmission Line from HESCO's 132kV Grid 

Station Digri. The length as confirmed from site visit would be 7 km and the 

conductor used would be Lynx. The scheme is shown in Sketch-2 in Appendix-B. The 

network of Digri has been modeled at 132 kV and 11 kV. 
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5. Detailed Load Flow Studies  
This study is carried out for Digri-Gen Limited (located in District Mirpurkhas) in 

integration with five other newly proposed bagasse based cogeneration power plants 

in the network of HESCO. Two out of these five PPs namely Mehran Energy Limited 

and Tay Powergen (PVT) Ltd. lie in District Tando Allah Yar. Mirpurkhas Energy 

Limited is located in District Mirpurkhas whereas Habib Sugar Mills PP is located in 

Benazir Abad district. Faran Power Limited is located in district Tando Muhammad 

Khan. The network around Digri Power Limited at 132 kV and 11 kV has been 

modeled as shown in Appendix-B. 

5.1 Peak Load Case January 2019, without All PPs  

A base case has been developed for the peak load of January 2019 using the network 

data of NTDC and HESCO available with PPI, after updating with latest load forecast 

and expansion plan of NTDC and HESCO. The peak load of the year 2018-19 for 

HESCO has been modeled as per the latest PMS Demand forecast obtained from 

NTDC. It is attached in Appendix-A. 

In this scenario none of the five newly proposed PPs is considered. The results of load 

flow for this base case are plotted in Exhibit 0.0 of Appendix-C. The system plotted in 

this Exhibit comprises of 132 kV network feeding Hala Road, Samaro, Mir Wahg, 

Mirpurkhas, Tando Jam, Tando Allah Yar, Chamber and the surrounding areas. 

The load flow results show that the power flows on all the circuits are within their 

normal rating. The voltage profile of these surrounding substations is also within 

normal limits. 

For N-1 contingency conditions we have performed the following cases 

Exhibit - 0.1 

Exhibit - 0.2 

Exhibit - 0.3 

Exhibit - 0.4 

Exhibit - 0.5 

Exhibit - 0.6 

Exhibit - 0.7 

T.G ALi to Digri 132 kV Single Circuit Out 

Digri to T.Jan MO 132 kV Single Circuit Out 

T.Jan MO to Noukot 132 kV Single Circuit Out 

MPKHAS-2 to Samaro 132 kV Single Circuit Out 

Mirpurkhas to MPKHAS-2 132 kV Single Circuit Out 

Usman Shah H to Mirpurkhas 132 kV Single Circuit Out 

HalaRoad to Usman Shah H 132 kV Single Circuit Out 

II 
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We see that in all the cases the power flows on all circuits remain within their rated 

limit. Also the bus voltages are within the acceptable operating range. 

5.2 Peak Load Case January 2019, without Digri PP  

Base case of January 2019 earlier prepared was used and four PPs i.e. Tay Powergen 

(PVT) Ltd., Faran Power Limited, Mehran Energy Limited and Mirpurkhas Energy 

Limited were modeled in the case as per proposed interconnection scheme that was 

finalized after conducting site visits of all the Sugar Mills. Since the COD of Habib 

Sugar Mills PP is August 2019 hence it is not considered in the scenario of January 

2019. 

The results of load flow for this case of Without Digri-Gen PP are plotted in Exhibit 

1.0 of Appendix-C. The load flow results show that the power flows on all the circuits 

are within their normal rating. The voltage profile of these surrounding substations is 

also within normal limits. 

For N-1 contingency conditions we have performed the following cases 

Exhibit - 1.1 

Exhibit - 1.2 

Exhibit - 1.3 

Exhibit - 1.4 

Exhibit - 1.5 

Exhibit - 1.6 

Exhibit - 1.7 

T.G Ali to Digri 132 kV Single Circuit Out 

Digri to T.Jan MO 132 kV Single Circuit Out 

T.Jan MO to Noukot 132 kV Single Circuit Out 

MPKEL-PP to Samaro 132 kV Single Circuit Out 

Mirpurkhas to MPKHAS-2 132 kV Single Circuit Out 

MEL-PP to Mirpurkhas 132 kV Single Circuit Out 

HalaRoad to Usman Shah H 132 kV Single Circuit Out 

We see that in all the cases the power flows on all circuits remain within their rated 

limit. Also the bus voltages are within the acceptable operating range. 

5.3 Peak Load Case January 2019, with Digri-Gen PP in Crushing 

Season 

The scheme of interconnection modeled in the load flow for Digri PP is as described 

in Chapter-4. In this scenario four PPs as discussed above are also modeled. 

IR 0 
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Load flow studies have been carried out for January 2019 because it represents the 

maximum thermal power dispatch conditions in the grid during the Crushing Season 

condition for Digri-Gen PP. Thus the loading on the lines in the vicinity of Digri-Gen 

PP will be maximum, allowing us to judge the maximum impact of the plant on the 

transmission system in its vicinity. The results of load flow with Digri-Gen PP 

interconnected as per proposed scheme are shown in Appendix-C. 

The results of Normal case of this scenario are plotted in Exhibit 2.0. We find no 

capacity constraints on 132 kV circuits under normal conditions i.e. without any 

outages of circuits. 

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

voltages on the bus bars are also within the permissible operating range of ± 5 % off 

the nominal. 

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

Appendix — C as follows; 

Exhibit - 2.1 

Exhibit - 2.2 

Exhibit - 2.3 

Exhibit - 2.4 

Exhibit - 2.5 

Exhibit - 2.6 

Exhibit - 2.7 

Exhibit - 2.8 

Exhibit - 2.9 

Digri 132/11 kV Single Transformer Out 

Digri-Gen Ltd to Digri 132 kV Single Circuit Out 

T.G Ali to Digri 132 kV Single Circuit Out 

Digri to T.Jan MO 132 kV Single Circuit Out 

T.Jan MO to Noukot 132 kV Single Circuit Out 

MPKEL-PP to Samaro 132 kV Single Circuit Out 

Mirpurkhas to MPKHAS-2 132 kV Single Circuit Out 

MEL-PP to Mirpurkhas 132 kV Single Circuit Out 

HalaRoad to Usman Shah H 132 kV Single Circuit Out 

We see that in all the contingency cases, in the event of outage of any circuit, the 

intact circuits remain within the rated capacity. Also the bus bar voltages are well 

within the permissible limits in all the contingency events. 
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5.4 Off-Peak Load Case January 2019, with Digri-Gen PP in  

Crushing Season  

Off-Peak Load Case for the same month of January 2019 is studied to test the system 

under light load conditions after the addition of four newly proposed PPs in the 

network. 

The results of this scenario are plotted in Exhibit 3.0. We find no capacity constraints 

on 132 kV circuits under normal conditions i.e. without any outages of circuits. 

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

voltages on the bus bars are also within the permissible operating range of ± 5 % off 

the nominal. 

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

Appendix — C as follows; 

Exhibit - 3.1 

Exhibit - 3.2 

Exhibit - 3.3 

Exhibit - 3.4 

Exhibit - 3.5 

Exhibit - 3.6 

Exhibit - 3.7 

Exhibit - 3.8 

Exhibit - 3.9 

Digri 132/11 kV Single Transformer Out 

Digri-Gen Ltd to Digri 132 kV Single Circuit Out 

T.G Ali to Digri 132 kV Single Circuit Out 

Digri to T.Jan MO 132 kV Single Circuit Out 

T.Jan MO to Noukot 132 kV Single Circuit Out 

MPKEL-PP to Samaro 132 kV Single Circuit Out 

MPKHAS-2 to Mirpurkhas 132 kV Single Circuit Out 

MEL-PP to Mirpurkhas 132 kV Single Circuit Out 

Hala Road to Usman Shah H 132 kV Single Circuit Out 

We see that in all the contingency cases, in the event of outage of any circuit, the 

intact circuits remain within the rated capacity. Also the bus bar voltages are well 

within the permissible limits in all the contingency events. 

Slat 
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5.5 Peak Load Case January 2019, with Digri-Gen PP without 

other PPs  

Digri-Gen PP is modeled as per proposed interconnection scheme described in 

Chapter-4. In this scenario other new PPs are not considered. 

The results of Normal case of this scenario are plotted in Exhibit 4.0. We find no 

capacity constraints on 132 kV circuits under normal conditions i.e. without any 

outages of circuits. 

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

voltages on the bus bars are also within the permissible operating range of ± 5 % off 

the nominal. 

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

Appendix — C as follows; 

Exhibit - 4.1 

Exhibit - 4.2 

Exhibit - 4.3 

Exhibit - 4.4 

Exhibit - 4.5 

Exhibit - 4.6 

Exhibit - 4.7 

Exhibit - 4.8 

Exhibit - 4.9 

Digri 132/11 kV Single Transformer Out 

Digri-Gen Ltd to Digri 132 kV Single Circuit Out 

T.G Ali to Digri 132 kV Single Circuit Out 

Digri to T.Jan MO 132 kV Single Circuit Out 

T.Jan MO to Noukot 132 kV Single Circuit Out 

MPKHAS-2 to Samaro 132 kV Single Circuit Out 

Mirpurkhas to MPKHAS-2 132 kV Single Circuit Out 

Usman Shah H to Mirpurkhas 132 kV Single Circuit Out 

Hala Road to Usman Shah H 132 kV Single Circuit Out 

We see that in all the contingency cases, in the event of outage of any circuit, the 

intact circuits remain within the rated capacity. Also the bus bar voltages are well 

within the permissible limits in all the contingency events. 

5.6 Peak Load Case Summer 2019, with Digri-Gen PP in Off-

Season 

Load flow studies have also been carried out for summer season because it represents 

the maximum hydropower dispatch conditions in the grid during the Off-Season for 
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Digri-Gen PP. In this scenario all five PPs including Habib Sugar Mills PP are 

considered. The results of load flow with Digri-Gen PP interconnected as per 

proposed scheme are shown in Appendix-C. 

The results of Normal case of Peak Summer 2019 are plotted in Exhibit 5.0. We find 

no capacity constraints on 132 kV circuits under normal conditions i.e. without any 

outages of circuits. 

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

voltages on the bus bars are also within the permissible operating range of ± 5 % off 

the nominal. 

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

Appendix — C as follows; 

Exhibit — 5.1 

Exhibit - 5.2 

Exhibit - 5.3 

Exhibit - 5.4 

Exhibit - 5.5 

Exhibit - 5.6 

Exhibit - 5.7 

Exhibit - 5.8 

Exhibit - 5.9 

Digri 132/11 kV Single Transformer Out 

Digri-Gen Ltd to Digri 132 kV Single Circuit Out 

T.G Ali to Digri 132 kV Single Circuit Out 

Digri to T.Jan MO 132 kV Single Circuit Out 

T.Jan MO to Noukot 132 kV Single Circuit Out 

MPKEL-PP to Samaro 132 kV Single Circuit Out 

Mirpurkhas to MPKHAS-2 132 kV Single Circuit Out 

MEL-PP to Mirpurkhas 132 kV Single Circuit Out 

Hala Road to Usman Shah H 132 kV Single Circuit Out 

We see that in all the contingency cases, in the event of outage of any circuit, the 

intact circuits remain within the rated capacity. 

Also the bus bar voltages are well within the permissible limits in all the contingency 

events. 

5.7 Peak Load Case 2021: Extended Term Scenario 

We have also studied the future scenario of Year 2021 to assess the impact of the 

plant in the extended term after addition of generation and other reinforcements in the 

system as per the generation and transmission plan of NTDC and HESCO. 
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The results of Normal case of Peak 2021 are plotted in Exhibit 6.0. The power flows 

on the circuits are seen well within the rated capacities and the voltages on the bus 

bars are also within the permissible operating range off 5 % off the nominal. 

We find no capacity constraints on 132 kV circuits under normal conditions i.e. 

without any outages of circuits. 

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

Appendix — C as follows; 

Exhibit - 6.1 

Exhibit - 6.2 

Exhibit - 6.3 

Exhibit - 6.4 

Exhibit - 6.5 

Exhibit - 6.6 

Exhibit - 6.7 

Exhibit - 6.8 

Exhibit - 6.9 

Digri 132/11 kV Single Transformer Out 

Digri-Gen Ltd to Digri 132 kV Single Circuit Out 

T.G Ali to Digri 132 kV Single Circuit Out 

Digri to T.Jan MO 132 kV Single Circuit Out 

T.Jan MO to Noukot 132 kV Single Circuit Out 

MPKEL-PP to Samaro 132 kV Single Circuit Out 

Mirpurkhas to MPKHAS-2 132 kV Single Circuit Out 

MEL-PP to Mirpurkhas 132 kV Single Circuit Out 

Hala Road to Usman Shah H 132 132 kV Single Circuit Out 

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

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

the nominal for contingency conditions' criteria 

We find that there are no capacity constraints in the proposed connectivity scheme of 

Digri-Gen PP. 

5.8 Conclusion of Load Flow Analysis  

Different Load flow scenarios were studied for this integrated study of five newly 

proposed Bagasse based Co-gen Power plants. It is concluded that the proposed 

interconnection scheme of Digri-Gen PP is adequate to evacuate the spillover 

electrical power from Digri-Gen PP under normal and contingency conditions tested 

for peak and off-peak load conditions of January 2019, peak load conditions of 

summer 2019 and an extended term scenario of the Year 2021. In all the normal and 

contingency cases, we find that the loading on the circuits remain within the rated 

capacity. Also the bus bar voltages are well within the permissible limits in all the 

a 
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normal and contingency events. Hence, the proposed interconnection scheme of 

Digri-Gen PP has no constraints according to the Load Flow Analysis. 
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6. Short Circuit Analysis  

6.1 Methodology and Assumptions  

The methodology of IEC 909 has been applied in all short circuit analyses in this 

report for which provision is available in the PSS/E software used for these studies. 

The maximum fault currents have been calculated with the following assumptions 

under IEC 909: 

• Set tap ratios to unity 

• Set line charging to zero 

• Set shunts to zero in positive sequence 

• Desired voltage magnitude at bus bars set equal to 1.10 P.U. i.e. 10 % higher 

than nominal, which is the maximum permissible voltage under contingency 

condition. 

For evaluation of maximum short circuit levels we have assumed contribution in the 

fault currents from all the installed generation capacity of hydel, thermal and nuclear 

plants in the system in the year 2019 i.e. all the generating units have been assumed 

on-bar in fault calculation's simulations. 

The assumptions about the generator and the transformers data are the same as 

mentioned in Ch.2 of this report. 

6.2 Fault Current Calculations without Digri-Gen PP — Year 2019 

In order to assess the short circuit strength of the network of 132 kV without Digri-

Gen PP for the grid of HESCO in the vicinity of the site of the Plant, fault currents 

have been calculated for balanced three-phase and unbalanced single-phase short 

circuit conditions. These levels will give us the idea of the fault levels without Digri-

Gen PP and later on how much the contribution of fault current from Digri-Gen PP 

may add to the existing levels. 

The results are attached in Appendix — D. 

The short circuit levels have been calculated and plotted on the bus bars of 132 kV of 

substations lying in the electrical vicinity of our area of interest i-e Digri, Tando Jan 

Mohammad and the surrounding bus bars and are shown plotted in the Exhibit 7.0 

attached in Appendix-D. Both 3-phase and 1-phase fault currents are indicated in the 
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Exhibit which are given in polar coordinates i.e. the magnitude and the angle of the 

current. The total fault currents are shown below the bus bar. 

The tabular output of the short circuit calculations is also attached in Appendix-D for 

the 132 kV bus bars of our interest. The total maximum fault currents for 3-phase and 

1-phase short circuit at these substations are summarized in Table 6.1. We see that the 

maximum fault currents do not exceed the short circuit ratings of the equipment at 

these 132 kV substations which normally are 20 kA, 25 kA or 31.5 kA for older 

substations and 40 kA for new substations. 

Table-6.1 
Maximum Short Circuit Levels without Digri-Gen PP - Year 2019 

Substation 3-Phase Fault Current 
(kA) 

1-Phase Fault Current 
(kA) 

Mali New 132 kV 6.30 4.16 
T.G. All 132 kV 4.04 2.58 

Digri 132 kV 3.35 2.1 
T.Jan MO 132 kV 3.22 2 

Noukot 132 kV 3.38 2.06 
Kunri 132 kV 4.3 2.84 

Samaro 132 kV 6.16 4.3 
Mirpurkhas 132 kV 14.87 11.12 

Halaroad 132 kV 22.96 19.69 
Hala Road -1 132 kV 16.62 14.88 

6.3 Fault Current Calculations with Digri-Gen PP — Year 2019  

Fault currents have been calculated for the electrical interconnection of proposed 

scheme. Fault types applied are three phase and single-phase at 132 kV bus bars of 

Digri-Gen PP itself and other bus bars of the 132 kV substations in the electrical 

vicinity of Digri, Tando Jan Mohammad etc.. The graphic results showing maximum 

3-phase and 1-phase fault levels are indicated in Exhibit 7.1. Both 3-phase and 1-

phase fault currents are indicated in the Exhibit which are given in polar coordinates 

i.e. the magnitude and the angle of the current. The total fault currents are shown 

below the bus bar. 

The tabulated results of short circuit analysis showing all the fault current 

contributions with short circuit impedances on 132 kV bus bars of the network in the 

;ft 
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electrical vicinity of Digri-Gen PP are placed in Appendix-D. Brief summary of fault 

currents at significant bus bars of our interest are tabulated in Table 6.2 

Table-6.2 
Maximum Short Circuit Levels with Digri-Gen PP - Year 2019 

Substation 3-Phase Fault Current 
(kA) 

1-Phase Fault Current 
(kA) 

Digri-PP 11 kV 24.72 18.41 
Digri-Gen Ltd 132 kV 3.69 3.44 

Math New 132 kV 6.56 4.62 
T.G. All 132 kV 4.39 3.32 

Digri 132 kV 3.87 3.5 
T.Jan MO 132 kV 3.57 2.81 

Noukot 132 kV 3.6 2.51 
Kunri 132 kV 4.40 3.03 

Samaro 132 kV 6.26 4.45 
Mirpurkhas 132 kV 14.97 11.21 

Halaroad 132 kV 23.05 19.76 
Hala Road -1 132 kV 16.64 14.90 

Comparison of Tables 6.1 and 6.2 show slight increase in short circuit levels for three-

phase and single - phase faults due to connection of Digri-Gen PP on the 132 kV bus 

bars in its vicinity. We find that even after some increase, these fault levels are below 

the rated short circuit values of the equipment installed on these substations. The 

maximum short circuit level of Digri-Gen PP 132 kV is 3.69 kA and 3.44 kA for 3-

phase and 1-phase faults respectively. 

6.4 Fault Current Calculations with Digri-Gen PP - Year 2021  

Fault currents have been calculated for the electrical interconnection of proposed 

scheme in the year 2021. Fault types applied are three phase and single-phase 132 kV 

bus bars of Digri-Gen PP itself and other bus bars of the 132 kV substations in the 

electrical vicinity of Digri, Tando Jan Mohammad etc. The graphic results showing 

maximum 3-phase and 1-phase fault levels are indicated in Exhibit 7.2. Both 3-phase 

and 1-phase fault currents are indicated in the Exhibit which are given in polar 

coordinates i.e. the magnitude and the angle of the current. The total fault currents are 

shown below the bus bar. 
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The tabulated results of short circuit analysis showing all the fault current 

contributions with short circuit impedances on 132 kV bus bars of the network in the 

electrical vicinity of Digri-Gen PP are placed in Appendix-D. Brief summary of fault 

currents at significant bus bars of our interest are tabulated in Table 6.3 

Table-6.3 
Maximum Short Circuit Levels with Digri-Gen PP — Year 2021 

Substation 3-Phase Fault Current 
(kA) 

1-Phase Fault Current 
(kA) 

Digri Lv 24.75 18.43 
DGRI-GEN LTD 132 kV 3.70 3.45 

Mali New 132 kV 6.56 4.64 
T.G. Ali 132 kV 4.39 3.33 

Digri 132 kV 3.88 3.51 
T.Jan MO 132 kV 3.58 2.82 

Noukot 132 kV 3.61 2.52 
Kunri 132 kV 4.43 3.05 

Samaro 132 kV 6.31 4.47 
Mirpurkhas 132 kV 15.21 11.34 

Halaroad 132 kV 23.50 20.08 
Hata Road -1 132 kV 17.03 15.16 

We find that the short circuit levels have increase a little more in the future scenario 

but are still below the rated short circuit values of the equipment installed on these 

substations. The maximum short circuit level of Digri-Gen PP 132 kV is 3.70 kA and 

3.45 kA for 3-phase and 1-phase faults respectively. It would be advisable to go for 

standard size switchgear of short circuit rating of 40 kA. It would provide large 

margin for any future increase in short circuit levels due to future generation additions 

and network reinforcements in this area. 

6.5 Conclusion of Short Circuit Analysis  

The short circuit analysis results show that for the proposed scheme of 

interconnection of Digri-Gen PP there is no problem of violations of short circuit 

ratings of the already installed equipment on the 132 kV equipment of substations in 

the vicinity of Digri-Gen PP due to fault current contributions from this power house 

under three-phase faults as well as single phase faults. 
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The short circuit level of the Digri-Gen PP 132 kV is 3.69 kA and 3.44 kA for 3-

phase and 1-phase faults respectively for the year 2019. The same values for the year 

2021 are 3.70 kA and 3.45 kA. Therefore, industry standard switchgear of the short 

circuit rating of 40 kA would be fine to be installed at 132 kV switchyard of Digri-

Gen PP taking care of any future generation additions and system reinforcements in 

its electrical vicinity and also fulfill the NEPRA Grid Code requirements specified for 

132 kV Switchgear. 
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7. Dynamic Stability Analysis 

7.1 Assumptions & Methodology 

7.1.1 Dynamic Models 

The assumptions about the generator and its parameters are the same as mentioned in 

Ch.2 of this report. 

We have employed the generic dynamic models available in the PSS/E model library 

for dynamic modeling of the generator, exciter and the governor as follows; 

Generator 	 GENROU 

Excitation System 	 EXST1 

Speed Governing System 	TGOV1 

Inertia Constant 	 H = 2.837 MW-sec/MVA 

7.1.2 System Conditions 

The proposed scheme as described in Chapter-4 has been modeled in the dynamic 

simulation. 

All the power plants of WAPDA/NTDCL and IPPs from Tarbela to Hub have been 

dynamically represented in the simulation model. 

7.1.3 Presentation of Results 

The plotted results of the simulation runs are placed in Appendix-E. Each simulation 

is run for its first one second for the steady state conditions of the system prior to fault 

or disturbance. This is to establish the pre fault/disturbance conditions of the network 

under study were smooth and steady. Post fault recovery has been monitored for nine 

seconds. Usually all the transients due to non-linearity die out within 3-4 seconds after 

disturbance is cleared in the system. 

7.1.4 Worst Fault Cases 

Three phase faults are considered as the worst disturbance in the system. We have 

considered 3-phase fault in the closest vicinity of Digri-Gen PP i.e. right at the 132 

kV bus bar of Digri-Gen Limited substation, cleared in 5 cycles, as normal clearing 

time for 132 kV i.e.100 ms, followed by a permanent trip of single 132 kV circuit 

emanating from this substation. 
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7.2 Dynamic Stability Simulations' Results with Digri-Gen PP in 

Crushing Season, Year 2019  

Faults were applied on 132 kV bus bars, followed by clearing of fault in 5 cycles (100 

ms) or 9 cycles (180 ms) and then tripping of a circuit between the faulted bus and a 

nearby grid station. Different quantities were monitored for one second pre-fault and 

nine seconds after clearance of fault (post-fault) conditions and the results are plotted 

in Appendix — E. These fault locations and monitored quantities are discussed one by 

one as follows; 

7.2.1 

Fault Location: Three Phase Fault at Digri-Gen Limited 132 kV bus bar 

Fault Duration: 5 cycles (100 ms) 

Line Tripping: Digri-Gen Limited to Digri 132 kV Single Circuit 

Variable Bus/Line Response 
Figure 

 No. 

Voltage 

1. Digri-Gen Ltd 132 kV 
2. Digri-LV 11 kV 
3. Digri 132 kV 
4. T.G.AIi 132 kV 
5. T.Jan.Mo 132 kV 
6. Matli New132 kV 

The voltages 
of all the bus 
bars recover 
after fault 
clearance 

1.1 

Frequency Digri-LV 11 kV 
Recovers after
fault clearance 

1.2 

MW/MVAR 
Output of the 
Plant 

Digri-LV 11 kV 
Recovers after 
damping down 
oscillations 

1.3 

Speed and 
Pmechanical of 
the Plant 

Digri-LV 11 kV 
Recovers after 
damping down 
oscillations 

1.4 

Line Flows 
(MW/MVAR) 

Digri-Gen Ltd to Digri 132 kV single 
circuit 

Attains steady 
state value 
after damping 
of oscillations 

1.5 

Rotor Angles 

1. Digri LV 11 kV 
2. T.A.Yar PP 11 kV 
3. MPKEL 11 kV 
4. MEL 11 kV 
5. FPL 11 kV 
6. Hub 500 kV (reference angle) 

Damps down 
and attain a 
steady state 
value 

1.6 
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7.2.2 

Fault Location: Single Phase Fault at Digri-Gen Limited 132 kV bus bar 

Fault Duration: 9 cycles (180 ms) 

Line Tripping: Digri-Gen Limited to Digri 132 kV Single Circuit 

Variable Bus/Line Response 
Figure 

 No 

Voltage 

1. Digri-Gen Ltd 132 kV 
2. Digri-LV 11 kV 
3. Digri 132 kV 
4. T.G.Ali 132 kV 
5. T.Jan.Mo 132 kV 
6. Matli New132 kV 

The voltages of 
all the bus bars 
recover after 
fault clearance 

2.1 

Frequency Digri-LV 11 kV 
Recovers after
fault clearance 

2.2 

MW/MVAR 
Output of the 
Plant 

Digri-LV 11 kV 
Recovers after 
damping down 
oscillations 

2.3 

Speed and 
Pmechanicai of the 
Plant 

Digri-LV 11 kV 
Recovers after 
damping down 
oscillations 

2.4 

Line Flows 
(MW/MVAR) 

Digri-Gen Ltd to Digri 132 kV 
single circuit 

Attains steady 
state value after 
damping of 
oscillations 

2.5 

Rotor Angles 

1. Digri LV 11 kV 
2. T.A.Yar PP 11 kV 
3. MPKEL 11 kV 
4. MEL 11 kV 
5. FPL 11 kV 
6. Hub 500 kV (reference 

angle) 

Damps down and 
attain a steady 
state value 

2.6 
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7.2.3 

Fault Location: Three Phase Fault at Digri 132 kV bus bar 

Fault Duration: 5 cycles (100 ms) 

Line Tripping: Digri to T.Jan.Mohammad 132 kV Single Circuit 

Variable Bus/Line Response 
Figure 

No. 

Voltage 

1. Digri 132 kV 
2. Digri-LV 11 kV 
3. Digri-Gen Ltd 132 kV 
4. T.G.Ali 132 kV 
5. T.Jan.Mo 132 kV 
6. Matli New132 kV 

The voltages 
of all the bus 
bars recover 
after fault 
clearance 

3.1 

Frequency Digri-LV 11 kV 
Recovers after
fault clearance 

3.2 

MW/MVAR 
Output of the 
Plant 

Digri-LV 11 kV 
Recovers after 
damping down 
oscillations 

3.3 

Speed and 
Pmechanical of 
the Plant 

Digri-LV 11 kV 
Recovers after 
damping down 
oscillations 

3.4 

Line Flows
(MW/MVAR) 

Digri to T.G.Ali 132 kV single circuit 

Attains steady 
state value 
after damping 
of oscillations 

3.5 

Rotor Angles 

1. Digri LV 11 kV 
2. T.A.Yar PP 11 kV 
3. MPKEL 11 kV 
4. MEL 11 kV 
5. FPL 11 kV 
6. Hub 500 kV (reference angle) 

Damps down 
and attain a 
steady state 
value 

3.6 

7.3 Dynamic Stability Simulations' Results with Digri-Gen PP in 

Non-Crushing Season, Year 2021  

Fault Location: Three Phase Fault at Digri-Gen Ltd 132 kV bus bar 

Fault Duration: 5 cycles (100 ms) 

Line Tripping: Digri-Gen Ltd to Digri 132 kV Single Circuit 

Variable Bus/Line Response 
Figure 

 No 

Voltage 
1. Digri-Gen Ltd 132 kV 
2. Digri-LV 11 kV 
3. Digri 132 kV 

The voltages 
of all the bus 
bars recover 

1.1 

• 0 
• 
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4. T.G.Ali 132 kV 
5. T.Jan.Mo 132 kV 
6. Matti New132 kV 

after fault 
clearance 

Frequency Digri-LV 11 kV 
Recovers after
fault clearance 

1.2 

MW/MVAR 
Output of the 
Plant 

Digri-LV 11 kV 
Recovers after 
damping down 
oscillations 

1.3 

Speed and 
Pmechanical of 
the Plant 

Digri-LV 11 kV 
Recovers after 
damping down 
oscillations 

1.4 

Line Flows 
(MW/MVAR) 

Digri Power Ltd to Digri 132 kV 
single circuit 

Attains steady 
state value 
after damping 
of oscillations 

1.5 

Rotor Angles 

1. Digri LV 11 kV 
2. T.A.Yar PP 11 kV 
3. MPKEL 11 kV 
4. MEL 11 kV 
5. FPL 11 kV 
6. Hub 500 kV (reference 

angle) 

steady state 
 

Damps down 
and attain a 
s 
value 

1.6 

7.4  Conclusion of Dynamic Stability Analysis  

The results of dynamic stability show that the system is very strong and stable for 

the proposed scheme for the severest possible faults of 132 kV systems near to and far 

of Digri-Gen PP. Therefore there is no problem of dynamic stability for 

interconnection of Digri-Gen PP; it fulfills all the criteria of dynamic stability. 

PONN # R 	 .F.R1\ T1( 	1. 	PAGE 30 OF 32 



8. Conclusions  

❖ Grid Interconnection Study for 25 MW (Gross Capacity) Digri-Gen Limited PP 

has been carried out which is located in District Mirpurkhas, Sindh. The nearest 

HESCO grid facility available for interconnection to Digri-Gen PP would 

HESCO's 132kV Grid Station Digri. 

❖ Keeping in view the location of Power Project, it is proposed to connect Digri-

Gen Limited via double circuit at existing HESCO's 132kV Grid Station Digri. 

The length as confirmed from site visit would be 7 km and the conductor used 

would be Lynx. The scheme is shown in Sketch-3 in Appendix-B. 

❖ Digri-Gen PP would generate power at 11 kV voltage level from where it is 

stepped-up to 132 kV using two 132/11 kV transformers with rating of 35 MVA. 

Percentage Reactance of these step-up transformers is proposed to be 15% on 

ONAN base. 

❖ The proposed scheme would require two 132 kV line bays at the 132 kV 

substation of Digri-Gen Limited for the connection to HESCO's 132kV Grid 

Station Digri. Furthermore it would also require two transformer bays for the 

connection of two 132/11 kV transformers with rating of 35 MVA. 

❖ With the gross capacity of 25 MW, the spillover from Digri-Gen PP would be 

21.5 MW in Off-Season and 17.5 MW in the Crushing Season. 

❖ In view of planned COD of Digri-Gen PP that is the end of year 2018, the above 

proposed interconnection scheme has been tested for steady state conditions 

through detailed load flow studies for the following scenarios: 

o Peak and Off-Peak Load Conditions of January 2019 for maximum 

thermal power dispatches in the grid during the Crushing Season for 

Digri-Gen PP. 

o Peak Load Conditions of Summer 2019 for maximum hydropower 

dispatches in the grid during the off-season for Digri-Gen PP. 

The system conditions of normal and N-1 contingency have been studied to meet 

the reliability criteria of NEPRA Grid Code. 

❖ The proposed scheme of interconnection has also been tested for the extended 

term scenario of peak load conditions of summer 2021 for steady state conditions. 
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❖ Steady state analysis by load flow for all the scenarios described above reveals 

that the proposed scheme is adequate to evacuate the spillover of up to 21.5 MW 

power of the Plant under normal as well as contingency conditions. 

❖ The short circuit analysis has been carried out to calculate maximum fault levels 

at Digri-Gen PP and the substations of 132 kV in its vicinity. We find that the 

fault currents for the proposed scheme are within the rated short circuit capacities 

of switchgear installed at these substations. There are no violations of exceeding 

the rating of the equipment due to contribution of fault current from Digri-Gen PP. 

❖ The maximum short circuit levels of Digri-Gen PP 132 kV are 3.69 kA and 3.44 

kA for 3-phase and 1-phase faults respectively for the year 2019. The same 

values for the year 2021 are 3.70 kA and 3.45 kA. It would be advisable to go for 

standard size switchgear of short circuit rating of 40 kA for the 132kV and 11 kV 

bus bars at substation of Digri-Gen PP. It would provide large margin for any 

future increase in short circuit levels due to future generation additions and 

network reinforcements in this area. 

❖ The dynamic stability analysis of proposed scheme of interconnection has been 

carried out for January 2019. The stability check for the worst case of three phase 

fault right on the 132 kV bus bar of Digri-Gen PP substation followed by the final 

trip of one 132 kV circuit emanating from this substation, has been performed for 

fault clearing of 5 (100 ms) and 9 cycles (180 ms), in case of stuck breaker, as 

understood to be the normal fault clearing time of 132 kV protection system. The 

stability of system for far end faults of 3-phase occurring at 132 kV bus bar have 

also been checked. The proposed scheme successfully passed the dynamic 

stability checks for near and far faults for the most stringent cases. The system is 

found strong enough to stay stable and recovered with fast damping. 

❖ The proposed scheme of interconnection has no technical constraints or problems, 

it fulfills all the criteria of reliability and stability under steady state load flow, 

contingency load flows, short circuit currents and dynamic/transient conditions; 

and is therefore recommended to be adopted. 
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Initial Environmental Examination 
Executive Summary 

   

EXECUTIVE SUMMARY 

It's quite apparent that economic growth is inextricably linked to energy. As energy is tied to 

our economy, our future is dependent upon equitable access to energy. This in turn sets the 

framework of our dependence on oil and hence, why our national security is tied to securing 
the flow of oil. 

I • 
The Government has formulated a new energy policy which envisages recommending an 

energy mix as a way forward where energy mix would mean regime change under which 

focus from thermal power will be shifted to cheaper energy production like bagasse-based 

power generation. 

With the policy of privatization of the power industry and liberalized -schemes formulated 

by the Govt. of Pakistan for setting power plant by private enterprises and in view of the 

Energy policy as announced by State Govt. project proponent has decided to set up 26.5 MW 

bagasse base fired Power Plant rural area at Digri, District Mirpurkhas (Sindh) to generate 

power. 

This report renders the relevant information, data and findings of Initial Environmental 

Examination (IEE) of a power plant project proposed by Digri-Gen Ltd.(DGL). DGL has 

appointed Environmental Total Solutions (ETS) to carry out the Initial Environmental 

Examination Impact of the proposed project in order to assess the environment viability of 

the project. 

ETS successfully accomplished a profound analysis of all the possible environmental aspects 

pertaining to the proposed parts of the project. The study also covers Environmental study 

of the activities and assessment of their operational impacts on the environment.  

This Initial Environmental Examination (IEE) is to provide information on the potential 

negative and positive environmental and social impacts of the project. It also aims to make 

recommendations for the mitigation of the potential negative impacts and enhancement of 

the positive ones. A field survey of the project site was conducted and potential 

environmental impacts of project activities were identified, assessed, and documented. 

• 

I Environmental 

Total 

Solutions 
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Initial Environmental Examination 
Executive Summary 

Both the Pakistani and World Bank's social safeguard policies have been considered during 

the assessment. The Initial Environmental Examination (IEE) has been prepared in 

compliance with the requirements of Pakistan Environmental Assessment procedures, 1997 
and Pakistan. 

Aim of the IEE study is to meet both the requirements of the Pakistani EIA/IEE Legislation 

and World Bank. For this purpose, IEE has been prepared according to the special IEE 

format regarding the requirements of the World Bank and Pakistani Ministry of Energy and 
Environment. 

The main objectives of the project are to: 

• Respond to the urgent need to the yawning gap between power generation and 
demand. 

• Ensure stable power supply of 25 MW to HESCO 

• Respond to the need of improvement in quality of life through sustainable power 

production systems. 

The land available at Digri Sugar Mills site has been lease to install the power generation 

plant. The land has the advantage of providing the necessary infrastructure facilities 

including the grid for the power distribution, water, road, and telecommunication system, 

and involves no dismantling/construction of structures thus reducing the earthworks and 

associated impacts caused by extraction of materials, spoils disposal, dust emission, etc. 

Categorization of the project 

The project would be placed in category B, Schedule I, requiring an IEE study due to: 
• Low sensitivity of the micro environment in which the 25 MW power plants is being 

sited, Impact of different activities including construction, installation, 

commissioning and operation being confined to and localized into the 

microenvironment of Deh 153, Taluka Digri, District Mirpurkhas, Sindh. 

Summary of Findings: 

Survey of the Digri-Gen Ltd. site has identified no permanent structures, residential 

property or other buildings, recorded culture, historical or archaeological features, which 

would be affected by sitting the power plant or by the project activities during construction 
and operation. 
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Soil Erosion and Contamination 

The project is alive to the issues regarding soil erosion and contamination. Accordingly 

mitigation measures that have been adopted include allowing the existing structures as site 

to remain undisturbed; there is no removal of trees, erosion control measures to be installed 

prior to land grading, and erosion mitigation to be part of the design which will include slop 
stabilization measures. 

Loss of top soil will be limited within the site. However, in view of the limited area of the 

project, this impact is expected not to be significant. Soils contamination may take place due 

to spillage and leakage of fuels, oils and chemicals. Possible contaminant sources include 

fuel, oil, and chemical storage area at campsites, and vehicles and machinery used in the 
field. 

Drainage 

Positive drainage away from the facility will, in consideration to the flat surface, have to be 

ensured, while the exiting drainage structure will be inspected and repaired if needed; storm 

channels/pipes entering structure will be grouted to ensure water tight connections, and 

waste water from workshops at construction and temporary camp sites will be treated using 

gravel and/or sand beds to remove oil and grease before its discharge into natural streams. 

Air Quality 

The microenvironment of the project site receives, besides the emissions from the vehicular 

traffic and surrounding industrial unit. in the project area. 

Air Quality during Operation of Power Plant 

Emission produced by bagasse operated reciprocating engine power generating sets 

generally meet the limits set in SEQS, except the levels of NOx. World Bank environmental 

guidelines recognize this problem and have set a much higher limit for NOx emissions 

produced by power plants. The guidelines (World Bank, 1988) suggest NOx emission limits 
of 2,000 mg/Nm3 

 at 15%oxygen. The small diesel generators such as those to be employed 

during construction stage and the gas turbines of the RPPs are expected to meet the World 

Bank guidelines. In case do not, the proponent will introduce NOx burner in their system to 

comply with the World Bank guidelines, since SEQS is silent on NOx emission from gas 
turbines. 
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Noise Emission during Operation of Power Plants 

Operation of the power plants generally produces noise emission levels exceeding 105 to 110 

dB (A). The adverse impact is generally mitigated by enclosing the noisy units in a large 

enough engine hall. The gen sets will be housed in a large hall to ensure that the noise level 

is reduced to acceptable levels of 85 dB (A) Immediately outside the engine hall and to 70 dB 

(A) at the boundary wall of the RPPs. 

I.  I I I I 

Ecological Resources 

The power plant will be located in the vicinity of Digri sugar mills and no effect on any 

vegetation is expected. Maintenance and regular inspection of any planted trees on 

roadsides will be made during the operation phase to ensure a high survival rate of saplings. 

Categorization of the project 

The project will be placed in Category B, Schedule I, requiring an IEE study due to: 

• 
Low sensitivity of the microenvironment in which the 25 MW power plant is being 
sited, 

• 
Impact of different activities including construction, installation, commissioning and 

operation being confined to and localized into microenvironment of Deh 153, Taluka 

Digri, District Mirpurkhas, Sindh.. 

Compliance with the environmental regulations in vogue. 

This IEE study has been conducted by Environmental Total Solutions an independent 

monitoring consultant. 

Conclusion 

After assessing the significance of potential impact, the environmental consultants, ETS have 

concluded that: "If the planned project is conducted as proposed and described in this 

report and the recommendation, mitigation and environmental management measures are 

implemented, the project activity will not result in any short and long term impact on the 

local community and environment 

Based on conclusions of the IEE study and on the assessment made with professional 

judgment, it is safe to recommend approval of the findings since the proposed development 

meets the provisions of sustainability principles in providing the benefits of economic gains 

while sustainability modifying the social and physical environment. 
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ABBREVIATIONS AND ACRONYMS 

COD 	Chemical Oxygen Demand 
CCGT 	Combined Cycle Gas Turbine 
CDM 	Clean Development Mechanism 

	

CO 	Carbon monoxide 

	

CO2 	Carbon dioxide 

GHG 	Greenhouse Gas (es) 

EMS 	Environmental Management System 

EBM 	Environmental Base Monitoring 

	

HSE 	Health Safety & Environment 

	

H2S 	Hydrogen Sulfide 

	

IEE 	Initial Environmental Examination 
NGOs 	Non-Governmental Organization 

	

NCS 	National Conservation Strategy 
NEAP 	National Environmental Plan 

	

NOx 	Nitrogen oxides 

	

PCB 	Pollution Control Board 

	

PPEs 	Personnel Protective Equipment 

	

PTA' 	Permit to Work 
RE 	Renewable Energy 

	

RSPM 	Respirable Suspended Particulate Matter 
SO2 	Sulfur dioxide 

	

T&D 	Transmission and Distribution 

	

TCD 	Tones of Cane Crushed per Day 

	

VOC 	Volatile Organic Compound 
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1 
INTRODUCTION 

io 

1.1 INTRODUCTION 

Energy may be needed as heat, as light, as motive power etc. The present day advancement 

in science and technology has made it possible to convert electrical energy into any desire 

form. This has given electrical energy a place of pride in the modern world. This survival of 

industrial undertakings and our social structure depends primarily upon low cost and 

uninterrupted supply of electrical energy. In fact, the advancement of country is measured 

in terms of per capita consumption of electrical energy. 

Eighteenth-Century England gave birth to the Industrial Revolution. Four critical 

components provided the framework enabling the Industrial Revolution: 

• Labor, 

• Technology, 

• Risk Capital, and 

• Energy 

It's quite apparent that economic growth is inextricably linked to energy. As energy is tied to 

our economy, our future is dependent upon equitable access to energy. This in turn sets the 

framework of our dependence on oil and hence, why our national security is tied to securing 

the flow of oil. 

The production and use of energy are vital to the economies of all countries. The mix of 

energy sources has profound consequences for environmental quality. We need to realize 

that our dependence on oil could cripple our economy. Supply constraints or disruption to 

oil flow could derail economic activity. It should be an imperative for our national security 

to develop alternative energies. 

The Government has formulated a new energy policy which envisages recommending an 

energy mix as a way forward where energy mix would mean regime change under which 

focus from thermal power will be shifted to cheaper energy production like bagasse-based 
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power generation. It also proposed phasing out subsidy on the power sector but also 

recommending subsidy protection for consumers using 300 or below units of electricity per 
month. 

The country has many alternatives available which can be utilized to deal with the electricity 

shortfall. After analyzing different alternatives, we have come up with a conclusion that a 

multi-pronged strategy is required and several projects accompanied by strict scrutiny and 

administrative measures are the need of the day. Pakistan should strive to expand the use of 

renewable energy to help bridge the gap of energy deficiency in the country. The country is 

blessed with natural resources that can be utilized to create electricity. 

Renewable resources that are technologically viable and have prospects to be exploited 

commercially in Pakistan include wind energy, solar energy, micro-hydel, bio-energy, and 

emerging technologies like fuel cell. Pakistan can benefit from these resources and can 

supplement existing energy resources as well as can use as primary energy source when no 
other option is available. 

1.2 NON-CONVENTIONAL RENEWABLE ENERGY SOURCES 

To meet the future energy demand and to give quality and pollution free supply to the 

growing and today's environment conscious population, the present world attention is to go 

in for natural, clean and non-conventional renewable energy sources. Which is also 
environmental friendly? 

Further, it is an undisputed fact that the present level of generation of power from Hydel, 

Thermal and nuclear sources could not meet the increasing demand due to various 

problems. In order to reduce the Green House Gas Emission, the Non-Conventional Energy 

is to be utilized for the generation of electricity. One of the Non-Conventional renewable 
Energy source is Bagasse. 

1.3 COGENERATION 

Cogeneration is a system of commercially available technologies that decrease total fuel 

consumption and related GHG emissions by generating both electricity and useful heat from 

the same fuel input. Cogeneration is often called combined heat and power (CHP), since 

most cogeneration systems are used to supply electricity and useful heat. However, the heat 

energy from electricity production can also be used for cooling and other non-heating 

purposes, so the term "cogeneration" is more inclusive. Cogeneration is a form of local or 
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distributed generation as heat and power production take place at or near the point of 

consumption. For the same output of useful energy, cogeneration uses far less fuel than 

doe's traditional separate heat and power production, which means lower greenhouse gas 

(GHG) emissions as fossil fuel use is reduced. 

Cogeneration offers other benefits that include: 

I 
I 

• Reducing other air pollutants (e.g., SO2, NOx, 

• 
Providing on-site electricity generation that is resilient in the face of grid outages 

thus providing power for critical services in emergencies and avoiding economic 
losses 

• 
Avoiding or deferring investments in new electricity transmission and distribution 

infrastructure and relieving congestion constraints on existing infrastructure. 
• 

Using existing industrial and commercial sites for incremental power generation 

rather than building new power plant capacity at Greenfield sites 

1.4 POTENTIAL OF BAGASSE -FIRED POWER GENERATION IN PAKISTAN 

Bagasse is the Crushed Residue of sugar cane. It is termed as a Captive Biomass that is 

fibrous in nature. It has a calorific value of 2250 kcal / kg. Bagasse is an excellent Raw 

Material for power generation. It provides a suitable and reliable source of steam and 

electricity to feed the sugar industry. Pakistan sugar industry that is one of the biggest 

industries in the region comprises 81 sugar mills with an annual capacity of about six 

million tons sugar. The industry crushes about 30 - 40 million tons of sugar cane that yields 

about 12 million tons of bagasse as an industrial waste that has a potential of generating 

3000 MW electricity. Almost all 81 sugar mills have in-house bagasse based cogeneration 

power plants mostly to meet their own requirements. Only a few sugar mills have surplus 

electricity to sell to the power utility companies. The surplus power generated by the sugar 

industry can be synchronized with the National Grid or local grid
.  

Bagasse based cogeneration has the following advantages. 

• Since the fuel (bagasse) is available virtually at no cost 

• 	
Fuel is available at site and the infrastructure for fuel transportation is not required 

• 
Transmission losses are very less as the bagasse co-generation power plants is in the 
centre of Load. 

• Net emission of carbon dioxide is very negligible. 
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• 
The sugar industry has decades of experience of related technology. 

• It does not increase any foreign exchange outflow 

• 	Bagasse based cogeneration provides employment to rural areas. 

• 
Cogeneration reduces the Green House Gas emission. This will reduce the global 
warming. 

I• 
I 

Power Generation Process 

Conventionally, the sugar mills use low pressure boilers (24 bara) for generating power and 

process steam. The steam passes through turbine and generates required power for the 

sugar plant. The exhaust steam from the turbine is used in the processing of sugar. This 

process of utilization of steam for generating power and for processing of sugar is called 

cogeneration. The proposed project will install High Pressure Boilers (115 bars) and steam 

Turbines. Using the same quantity of bagasse, the proposed power plant will be able to 

generate additional power for export besides meeting the power and steam requirement of 

the sugar mill. The additional power will be fed to the National Grid system. 

1.5 PROJECT DESCRIPTION 

The" National Policy for power co-generation by sugar industry "was notified in January 

2006. This policy offers attractive incentive to the sugar mills as available to the IPPs under 

power policy in vogue. It includes guaranties for power purchase and payment, income tax, 

concessional duties on import of machinery, guaranteed rate of return on investment and 

etc. Amendments to the policy were made to favor the sponsors. 

To respond to this policy, initiative was taken by the Digri-Gen Ltd., having their head office 

at 48-J/I, Block-6, PECH, Karachi-75400. Karachi. Pakistan is proposed to install co-

generation power plant, using bagasse as fuel in one of the major sugarcane and sugar-

producing district of Sindh, Pakistan. In project site sugarcane is being cultivated in large 

areas since many decades for manufacture of white refined sugar. Sugar industry is a major 

livelihood provider to millions of agricultural families and their dependents particularly in 
rural areas. 

 

 

Chapter - 1 

The plant is ideally located from the stand point of availability of bagasse (Fuel) from the 

adjacent sugar plant. The electricity produced will be sold to HESCO through 132 KV 
circuits. 
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The project will generate net 25MW electricity during the sugar production season and off 

season and 17.5MW and 21.50 MW respectively for export to the national electricity grid of 

Hyderabad Electric Supply Company (HESCO). Bagasse from Digri Sugar Mills will be used 

as fuel for approximately 168 days of the power plant operation. Total quantity of bagasse 

available for steam and power generation is around 255,000 tones. The proposed Project 

brings in multifold advantages. Not only does it produce clean, pollution free energy, it also 

has the capacity to provide employment to the people living in and around that area. 

I • 
I 

Company Goal 

True success in individuals or in company requires more than just achieving economical 

goals. In a competitive global market, to be environmentally and socially responsible is 

challenging. Though challenging it is necessary especially in a growing economy like 

Pakistan. Hence, Digri-Gen Ltd. is organized and funded to be: 

■ Economically sustainable; 

• Maintain high quality standards; 

■ Socially engaged in community and; 

■ Environmentally responsible. 

1.6 NEED OF THE PROJECT 

Pakistan has been facing substantial shortages in the power sector and the province of Sindh 

is no exception. The electricity shortfall in Sindh, including Hyderabad, has reached 800 

megawatts and the citizens are bearing long hours of unscheduled and unpredictable load 

shedding with adverse social and economic consequences 

The need to the power project is spelled out by the statement of the Chief Executive Officer 

of the HESCO who held the following as being mainly responsible for fluctuation and 

tripping in the power generation system: 

• Old power supply system in project area 

• Distribution losses. 

Project Benefits 

The major benefit of this project is that it would generate many facilities in the region such 

as communication, employment and transport. It will also benefit the district by the 

development of the rural area. The major share of the district income is from the agriculture 

sector. Agriculture resources can be used for conversion into value added products 
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Project Objectives 

The project aims to produce electricity for supply to HESCO through national grid thus 

reducing the supply and demand imbalance. The proposed power plant is a standalone 

power producing unit based on Bagasse fired Boilers along: 

• 
Respond to the urgent need to close the widening gap between power generation 

and demand at Digri, District Mirpurkhas, Sindh. 

• Ensure stable power supply to HESCO 

• 	Provide employment to the local people; 

• 
Respond to the need of improvement in quality of life through sustainable power 

production systems. 

ie 
Social Infrastructure 

Further improvements in infrastructural facilities ultimately result in development of area 

which will automatically enhance the social status of the area as well as native's standard of 

livings. Ancillary business establishments will be helpful for further growth in market, 

trading and business centers leading to regional development. Interaction & understanding 

between different souls, families, communities, societies, regions, culture, traditions, social 

traits etc. beneficial for reducing differences leads towards unity & prosperity 

The Need for Environmental Assessment 

Economic, social and environmental change is inherent to development. While development 

aims to bring about positive change it can lead to conflicts. The promotion of economic 

growth as the motto for increased well being was the main development thrust with little 

sensitivity to adverse social or environmental impacts. The need to avoid adverse impacts 

and to ensure long term benefits led to the concept of sustainability. This is accepted as an 

essential feature of development if the aim of increased well being and greater equity in 

fulfilling basic needs is to be met for existing and future generations. In order to predict 

environmental impacts of any development activity, to provide an opportunity to mitigate 

against negative impacts and enhance positive impacts, environmental impact assessment is 
carried out. 

 

• 

Pakistan's efforts to protect the environment by using Environmental Impact Assessment in 

project planning can be said to be based on the Penal Code of 1860 which considered fouling 

of water and air as punishable offences. Promulgation of an Ordinance in 1983 followed by 

the Pakistan Environmental Protection Act, 1997 and Sindh Environmental Protection Act 
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2014 provides the Initial Environmental Examination (IEE), and Environmental Impact 

Assessment (EIA) a legal requirement. According to clause 17(I) part-vi dealing 

Environmental Examinations and Assessments of Sindh Environmental Protection Act 2014: 

"No proponent of a project shall continence construction or operation unless lie has filed with the 

Agency an initial environmental examination or environmental impact assessment, and has obtained 

from the Agency approval in respect thereof' 

1.7 SCOPE OF IEE STUDY 

The purpose of this IEE study is identification of key environmental and social issues which 

will likely arise during construction and operation of the power plant along with the 

assessment of the significant negative impacts and mitigation measures to be adopted for 

their minimization. 

The ultimate goal of this IEE report is to produce an Environmental Management Plan 

(EMP) and Environmental Monitoring Plan (EMP) for the Construction and Operation 

Stages of the proposed project. Compliance with the guidance contained in these plans will 

ensure the implementation of this project in an environmentally sustainable manner both at 

Construction as well as Operation stages of the Project. 

The IEE report ensures compliance to all national and local regulations enforced in Pakistan. 

This IEE_report is developed in a manner that it is socially responsible and reflects sound 

environmental management practices. 

This IEE report also discusses the legal and administrative framework within which the IEE 

is prepared. A brief project description is included together with a description of the 

baseline environmental conditions and the actual environmental situation at the proposed 

site for the project. 

The technical section of the report and the environmental baseline situation form the basis 

for the detailed impact assessment during the construction and operation phases of the 

project. Based on the findings of this report, an environmental management system has been 

devised, outlining necessary mitigation and compensation measures together with 

monitoring practices. 
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1.8 OBJECTIVE OF THE IEE STUDY 

The objective of Initial Environmental Examination (IEE) is to prepare a document based on 

anticipated Environmental Impact due to setting up of bagasse based cogeneration Power 

Project and to applicable provincial and SEPA regulations. 

Approach and Methodology 

This IEE report regarding the Bagasse Based Cogeneration Digri-Gen Ltd., District 

Mirpurkhas, Sindh; Pakistan) has been accomplished after carrying out thorough 

reconnaissance to identify the following Environmental and Social areas of concern: 

• To achieve the desired environmental compliance standards under the Sindh 

Environmental Protection Act 2014 Guidelines as applicable to the project. 

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

that could probably remain after implementation 

• Any other points/steps to be taken which could be beneficial to mitigate 

environmental adverse impacts that may accrue both during construction and 

regular operation of the power plant. 

In addition to the evaluation and review of the available records, data and the facts for the 

project feasibility study, detailed discussions were held with the concerned members of the 

project management. 

Notes and proposals for measures to be taken to mitigate and compensate for any 

determined/detrimental environmental impacts are contained in the Environmental 

Management Plan (EMP) as well as a Monitoring Plan, including all parameters that need to 

be measured, and the frequency of monitoring actions. 

A comprehensive qualitative and semi-quantitative methodology was adopted to conduct 

this study inter-alia in due compliance with the IEE requirements. The study included 

collection of both primary and secondary data regarding environmental status and other 

relevant factors. 

Reporting 

In the end, all activities / steps performed during IEE study were documented in shape of 

IEE report; it was compiled in the format / guideline given by Pakistan Environmental 

Protection Agency (PEPA) in Pakistan Environmental Assessment Procedures, 1997. 
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1.9 CONTENTS OF THE REPORT 

The report has been divided into eight chapters and presented as follows: 

Chapter 1: Introduction 

Chapter one provides purpose of the report, background information of the expansion 

project, brief description of nature, size and location of project, and scope of the study. 

Chapter 2: Legislative Requirements 

The key environmental legislation and the standard relevant to the project and the 

methodology adopted in preparation of the report have also been described in this chapter. 

Chapter 3: Environmental Status of the project Area 

This chapter presents the methodology and findings of field studies undertaken to establish 

the environmental baseline conditions, which is also supplemented by secondary published 

literature. 

Chapter 4: Technical Details & Design of Cogeneration Power 

Chapter four deals with the location, process, other technical and design information 

highlights a few of the technical issues for designing of the co-generation projects. 

Chapter 5: Analysis of Alternatives 

The technology and project site alternatives are discussed in the chapter five. 

Chapter 6: Anticipated Environmental Impacts and Mitigation Measures 

This chapter deals with the details and the inferences drew from the anticipated 

Environmental Impacts of the project during various stages of project advancement, such as 

design, location of project, construction and regular operations. The chapter also provides 

recommendations/Environmental Management Plan (EMP) including mitigation measures 

for minimizing the negative environmental impacts of the project and enhancing the 

positive impacts. 

Chapter 7: Environmental Management Plan 

This chapter describes the institutional arrangements for environment protection and 

Conservation during the operational stage of the Project and the management strategy for 

the project. Environmental monitoring requirements for effective implementation of 

mitigatory measures during expansion and operational phase have been also delineated in 

this chapter. 
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Chapter 8: Conclusion & Recommendations 

The summary of the IEE report has been given in this chapter along with conclusions and 

recommendations 

Salient Features of the Project Site 

Feature Particular 

Project Name Digri-Gen Ltd 

Head Office 48 -J/1, Block - 6, P.E.C.H, Karachi. 

Tel. # 021-34541195, 021- 34541198 

Fax # o21-34534501 

Location Deh 153, Taluka Digri, District Mirpurkhas, 

Sindh. 

digri@cyber.net.pk  

Tel # 0233-869200 	Cell # 0300-3314346 

Installation Capacity 2.5 MW 

Net generation output 22.5MW 

Latitude / Longitude 25.15'11° 	North 	latitude, 	69.11'19°East 

longitude 

Temperature in °C Maximum and minimum temperatures of 45° 

and 21°C respectively 

Average Relative Humidity 54% 

annual Rainfall 26.84mm (max) 

Average Wind Velocity 19.2mph 

Soil Profile Clay, silty clay loam, and loam and clay loam 

textures. 

Sensitive locations like protected 

forests, 	monuments, 	national 

park, zoos etc 

No sensitive location within 10 km radius 
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LOCATION MAP OF DIGRI-GEN LTD. 
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LEGISLATIVE REQUIREMENTS 

2.1 	GENERAL 

The principal environmental regulatory agency in Pakistan was the Environmental 

Protection Agency (EPA) of Pakistan that formulates environmental policies, action plans 

and legislation. After the 18th amendment the environmental portfolio devolved to 

provincial governments. Consequently, the Sindh Environmental Protection Agency (SEPA) 

is empowered to formulate environmental legislation, rules, regulations and standards and 

their enforcement/implement in the whole Sindh province as a formulating regulatory and 

monitoring agency. EPA Sindh's head office is located at ST-2/1, Sector-23, Korangi 

Industrial Area, Karachi. 

Presently, the basic legislation on the environment is the Sindh Environmental Protection 

Act of 2014 (SEPA 2014), Sindh IEE/EIA regulations 2014 and other rules and regulations. 

SEPA has initiated process of notification for Sindh Environmental Quality Standards 2015 

(SEQS 2015). In addition, EPA Sindh has also issued directions through print media and 

direct communication to the concerned parties for immediate compliance with these 

legislation and Rules and Regulations made so far. 

This section provides synopsis of policies, legislation, and guidelines that may have 

relevance to the activities carried out by the Digri-Gen Ltd. within the scope defined for 

this IEE/EMP. The relevant requirements of the policy documents and legislative 

framework have also been incorporated in the environmental management and monitoring 

plan being formulated for the better environmental impacts management. DGL management 

is committed to follow and comply with the relevant requirements of the policy documents 

and legislative framework for the better management of environmental aspects and impacts 

of their business related activities 

2.2 NATIONAL ENVIRONMENTAL POLICY AND GUIDELINES 

12 
Total 

" Environmental 

Solutions 



■ 

DIGRI-GEN LTD Initial Environmental Examination 
Chapter - 2 

  

The enactment of comprehensive legislation on the environment, covering multiple areas of 

concern, is a relatively new and ongoing phenomenon in Pakistan. The following section 

presents a brief overview of the existing national policies and guidelines. 

National Conservation Strategy (NCS) 

The National Conservation Strategy (NCS) is the primary policy document of the 

Government of Pakistan on national environmental issues. The Policy was approved by the 

Cabinet in March 1992. The Strategy also attained recognition by international donor 

agencies, principally the World Bank. The NCS identifies 14 core areas including 

conservation of biodiversity, pollution prevention and abatement, soil and water 

conservation and preservation of cultural heritage and recommends immediate attention to 

these core areas in order to preserve the Country's environment. 

is The main objectives of the strategy are conservation of natural resources, sustainable 

development and improved efficiency in the use and management of resources. It covers 

fourteen key priority areas for policy formulation and intervention, including protecting 

watersheds, supporting forestry and plantations, protecting water bodies and sustaining 

fisheries, conserving biodiversity, increasing energy efficiency, and developing renewable 

resources, preventing or decreasing pollution, managing urban wastes and preserving the 

cultural heritage. Energy policies include promoting efficiency and conservation as well as 

cogeneration, hydro, biogas, solar and new alternatives. The strategy also includes measures 

to control and limit pollution - for example, changing import duties to favor the most fuel- 

! efficient vehicles, and regulate gasoline, kerosene and diesel pricing to make the least 

polluting alternatives the most affordable. Incorporation and integration of environmental 

and sustainable development themes into educational curricula and in the media is also an 

important feature of the strategy 

I 
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•  National Environmental Policy 

This policy covers all sectors and a wide range of means for promoting conservation and 

environmental protection in water, air and waste management, forestry, and transport. The 

policy aims to promote protection of the environment, the honoring of international 

obligations, sustainable management of resources, and economic growth. It calls for the 

setting of standards and regulations for ambient and indoor air quality, vehicle emissions 

and manufacture, energy conservation, fuel specification and building codes. It aims to 

I 	

promote mass transit and non-motorized transport as well as cleaner technologies, 

including, solar, hydroelectric, biogas and cogeneration with waste, and offering tax 
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incentives for efficient products. It also calls for creating increased public demand for 

environmentally friendly products through education and mass awareness campaigns. 

l• 

National Sanitation Policy 

National Sanitation Policy of Pakistan provides a broad framework and policy guidelines to 

the Government to enhance and support sanitation coverage in the Country through the 

formulation of sanitation strategies, plans and programs at all respective levels for 

improving the quality of life of the people of Pakistan and the physical environment 

necessary for healthy life. The Policy will be implemented by the Federal, and Local 

Government Agencies in accordance with the guidelines, principles and measures spelt out 

in the policy. 

2.3 ENVIRONMENTAL INSTITUTIONAL FRAMEWORK 

Post 18th Amendment to the Constitution of Pakistan, the provincial Environmental 

Protection Agencies is fully empowered to initiate, modify and enforce environmental 

legislation in their respective provinces. In the province of Sindh, the EPA is the prime 

regulatory and monitoring institute. EPA is headed by a Director General (DG) who is the 

lead responsible person for enforcement of environmental legislation. He is also responsible 

for the guidance of other provincial departments/institutes on environmental matters and 

related issues. DG EPA Sindh functions from his registered head office located at Karachi, 

however, has regional offices in other major cities of the province functioning under senior 

officers. 

EPA Sindh is attached with Environmental Protection Department (EPD) of Government of 

Sindh. The EPD, headed by a Secretary, is the administrative body and responsible for 

coordination with other line departments and agencies of the province. It also performs 

coordination and communication with other provinces and Federal Government Agencies. 

I 2.4 ENVIRONMENTAL GUIDELINES 

A. The Sindh Environmental Assessment EIA/ IEE Procedures 2014 

I In exercise of the powers conferred by Section 37 of the Sindh Environmental Protection Act, 

2014, the Sindh Environmental Protection Agency, with the approval of Government of 

I Sindh has notified the `Sindh Environmental Protection Agency (Review of Initial 

Environmental Examination and Environmental Impact Assessment) Regulations, 2014' vide 

notification No. EPA/ TECH/739/2014 dated 16th December 2014. 
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This regulation describes the procedure for conducting environmental assessments and their 

approval process. Categories for projects requiring IEE, EIA or Environmental Checklists is 

mentioned in the regulation. The environmental assessment includes preparation of an 

I 	Environmental Management Plan (EMP). 

I B. National Environmental Quality Standards (NEQS) 

Government of Pakistan in early 1990s realized the importance of environmental pollution 

I
control by introducing National Environmental Quality Standards (NEQS) through 

statutory notifications as per recommendations of various advisory committees. Pakistan 

I 	 Environmental Protection Committee (PEPC) in its first meeting held on 10th May 1993 

approved the NEQS. Later on, a set of NEQS was announced under SRO 742 (1) 93 dated 

24th Aug 1993. These approved 32 parameters prescribing permissible levels of pollutants in 

• liquid effluent while 16 parameters for gaseous emission were of uniform standards 

applicable to all kinds of industrial and municipal effluent. Revised NEQS were approved 

I by the Council in December 28, 1999. These NEQS were made effective under SRO 549 (1) 

2000 dated 8th August 2000. 

I The Council made amendments in S.R.O 742(1)/93 dated 24th August 1993 with its S.R.O. 

72(KE)/ 2009 dated 16th May 2009. 

• NEQS which were approved by the Pakistan Environment Protection Council. These 

NEQS for Municipal and Industrial effluent are attached. 

I • NEQS which were approved by the Pakistan Environment Protection Council. These 

NEQS for Industrial Gaseous Emissions, Motor Vehicle Exhaust, Noise and Ambient 

I Air Quality are attached. 

• NEQS which were approved by the Pakistan Environment Protection Council. These 

I• 	 NEQS for Ambient Noise Level are attached. 

After devolution of the subject of environment to the provinces (as per 18th Amendment), 

the Sindh EPA has initiated a process of notification of Sindh EQS. The drafts for all the said 

EQSs have been proposed and are in the process of approval. However, until SEQS are 

notified, the existing NEQS are the legal enforced standards that SEPA requires all industrial 

units to comply with. M/s Digri-Gen Ltd would comply with the limits of SEQS relevant to 

the scope of this EIA/EMP, however, once SEQS are notified; the same would be substituted 

in this EIA/EMP. 
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Self-Monitoring and Reporting 

In exercise of the powers conferred by section 36 of the Sindh Environmental Protection Act, 

2014, the Sindh Environmental Protection Agency, with the approval of the Government has 

notified the "Self-Monitoring and Reporting by Industry Rules, 2014" vide notification No. 

EPA/TECH/739/2014 dated 16th December 2014. 

In 2014, the Government of Sindh has taken various concrete steps to attain control over 

industrial pollution in the Sindh Province. The most significant measure was the enactment 

of the Sindh Environmental Protection Act 2014, which makes it an obligation upon 

industrial facilities to restrict their air emissions and effluents to the limits specified in the 

Environmental Quality Standards (EQS). 

2.5 NATIONAL ENVIRONMENTAL LEGISLATIONS 

Pakistan Environmental Protection Act 1997 

The Pakistan Environmental Protection Act (PEPA) was enacted on 6th December 1997, 

repealing the Pakistan Environmental Protection Ordinance, 1983. The PEPA' 1997 provides 

the framework for implementation of NCS, establishment of Provincial Sustainable 

Development Funds, Protection and conservation of species, conservation of renewable 

resources, implementation of NEQS, establishment of Environmental Tribunals and 

appointment of Environmental Magistrates, Initial Environmental Examination (IEE), and 

Environmental Impact Assessment (EIA). 

Pakistan's Environmental Policy is based on participatory approach to achieving objectives 

of sustainable development through legally, administratively and technically sound 

institutions. The Federal Environment Ministry was established in Pakistan in 1975 as follow 

up a Stockholm declaration of 1972. The Ministry was responsible for promulgation of the 

I• 	environmental Protection Ordinance of Pakistan in 1983. It was the first comprehensive 

legislation prepared in the country. The main objective of Ordinance 1983 was to establish 

institutions i.e., to establish Federal and Provincial Environmental Protection Agencies and 

Pakistan Environmental Protection Council (PEPC). In 1993, Environmental Quality 

Standards (NEQS) were designed. The Act is broadly applicable to air, water, soil and noise 

pollution, as well as the handling of hazardous waste. Penalties have been prescribed for 

those who contravene the provisions of the Act. The powers of the Federal and Provincial 

Environmental Protection Agencies (EPAs) were also considerably enhanced under this 
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legislation and they have been given the power to conduct inquiries into possible breaches 

of environmental laws either of their own accord, or upon the registration of a complaint. 

2.6 SINDH ENVIRONMENT PROTECTION ACT 2014 

The Sindh Environmental Protection Act was notified by the Provincial Assembly of Sindh 

via notification no. PAS/Legis-B-06/ 2014 dated March 20, 2014. The Act extends to whole of 

the province of Sindh and is to provide for the protection, conservation, rehabilitation and 

improvement of the environment, for the prevention and control of pollution, and 

promotion of sustainable development. 

Under Section 2(xxxl), the Act defines "pollution" as the contamination of air, land or water 

by the discharge or emission of effluent or wastes or air pollutants or noise or other matter 

which either directly or indirectly or in combination with other discharges or substances 

alters unfavorably the chemical, physical, biological, radiation, thermal or radiological or 

aesthetic properties of the air, land or water or which may, or is likely to make the air, land 

or water unclean, noxious or impure or injurious, disagreeable or detrimental to the health, 

safety, welfare or property of persons or harmful to biodiversity. 

The Act, under Section 17, empowers the EPA Sindh to acquire from the proponent an 

EIA/IEE assessment document of any project prior to commencement of any construction or 

operation activities. Section 19, empowers the EPA Sindh to acquire from the proponent an 

EMP of any project or activity so as to acquire comprehensive appraisal of the 

environmental aspects of that project or activity, mentioned in Sindh Environmental 

Protection Act 2014 

Pakistan EPA Review of IEE and EIA Regulations- 2000 

The Pakistan Environmental Protection Agency Review of IEE and EIA Regulations provide 

the necessary details on preparation, submission and review of the IEE and HA. 

Categorization of projects for IEE or EIA is one of the main components of the Regulation. 

Projects are classified on the basis of expected degree of adverse environmental impacts. 

Project types listed in Schedule - II are designated as potentially less adverse effects. 

Schedule- I projects require an IEE to be conducted, rather than a full-fledged EIA, provided 

they are not located in environmentally sensitive areas. 
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Salient features of the regulations relevant to the proposed project are listed below: 

Categories of projects requiring IEE and EIA are issued through two schedules attached 

with the Regulations. Oil and gas extraction projects including exploration, production, 

gathering systems, separation, and storage are included in an IEE category. 

• The IEE / EIA must be prepared, to the extent practicable, in accordance with the 

Pak-EPA environmental Guidelines discussed in the sections to follow. 

• A fee, depending on the cost of the project has been imposed for review of the IEE 

• 

and EIA. 

The submitted report is to be accompanied by an application in prescribed format 

• 

included as Schedule - IV of the Regulation. 

The EPA is bound to conduct a scrutiny and reply within 10-days of submittal of 

report (a) confirming completeness (b) asking for additional information, or (c) 

I requiring additional studies. 

• The EPA is required to make every effort to complete the review process for the IEE 

within 45-days, and of the EIA within 90-days, of issue of confirmation of 

completeness. 

When EPA accords their approval subject to certain conditions, the following procedure will 

be followed: 

• Before commencing construction of the project, the proponent is required to submit 

• 

an undertaking accepting the conditions. 

Before commencing operation of the project, the proponent is required to obtain from 

the EPA a written confirmation of compliance with the approval conditions and 

requirements of the IEE/ EIA. 

• There is a requirement for an EMP to be submitted with the request for obtaining 

confirmation of compliance. 

• The EPA is required to issue confirmation of compliance within 15-daysor receipt of 

request and complete documentation. 

• The IEE / EIA approval will be valid for three years from date of accord. 

• A monitoring report is required to be submitted to the EPA after the completion of 

construction followed by annual monitoring reports during operations. 

2.7 THE SINDH EPA REVIEW OF IEE AND EIA REGULATIONS 2014 
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In exercise of the powers conferred by Section 37 of the Sindh Environmental Protection Act, 

2014, the Sindh Environmental Protection Agency, with the approval of Government of 

Sindh has notified the 'Sindh Environmental Protection Agency (Review of Initial 

Environmental Examination and Environmental Impact Assessment) Regulations, 2014' vide 

notification No. EPA/TECH/739/2014 dated 16th December 2014. 

This regulation describes the procedure for conducting environmental assessments and their 

approval process. Categories for projects requiring IEE, EIA or Environmental Checklists is 

mentioned in the regulation. The environmental assessment includes preparation of an 

Environmental Management Plan (EMP). SEPA Review of IEE/EIA regulations 2014 is 

attached for ready reference and further guidance. 

Other Relevant Laws 

National Resettlement Policy and Ordinance 

At present, the only legislation relating to land acquisition and compensation is the Land 

Acquisition Act (LAA) of 1894. The LAA is, however, limited to a cash compensation policy 

for the acquisition of land and built-up property, and damage to other assets, such as crops, 

trees, and infrastructure. The LAA does not consider the rehabilitation and resettlement of 

disrupted population and the restoration of their livelihoods. 

The Asian Development Bank (ADB) came forward and provided financial and technical 

assistance to the GoP in 1999. The MoE and Urban Affairs then engaged consultants who 

prepared the Draft National Policy which still is in the draft form and has not yet passed 

cabinet approval. 

Land Acquisition Act, 1894 

The 1894 Land Acquisition Act (LAA) with its successive amendments is the main law 

regulating land acquisition for public purpose in Pakistan. The LAA has been variously 

interpreted by local governments, and some province has augmented the LAA by issuing 

provincial legislations. The LAA and its Implementation Rules require that following an 

impacts assessment/valuation effort, land and crops are compensated in cash at market rate 

to titled landowners and registered land tenants/users, respectively. 

The LAA mandates that land valuation is to be based on the latest 3-5 years average 

registered land sale rates, though, in several recent cases the median rate over the past year, 

or even the current rates, have been applied. Due to widespread land under-valuation by the 
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Revenue Department, current market rates are now frequently used with an added 15 per 

cent Compulsory Acquisition Surcharge as provided in the LAA. 

(1) Based on the LAA, only legal owners and tenants registered with the Land Revenue 

Department or possessing formal lease agreements are eligible for compensation or 

livelihood support. 

(2) 
It is also noted that the LAA does not automatically mandate for specific 

rehabilitation / assistance provisions benefiting the poor, vulnerable groups, or 

severely affected PAPs, nor it automatically provides for rehabilitation of 

income/livelihood losses or resettlement costs. This however it is often done in 

many projects in form of ad hoc arrangements based on negotiations between a 

specific Environmental Approval (EA) and the PAPs. 

(3) Exceptions to the rule are intrinsic to the fact that the law is elastic and are broadly 

interpreted at provincial level depending on operational requirements, local needs, 

and socio-economic circumstances. Recourse is often taken to ad hoc arrangements, 

agreements and understandings for resettlement in difficult situations. The above is 

also influenced by the fact that an amendment of the LAA has been considered 

necessary by the Ministry of Environment. Accordingly, a National Resettlement 

Policy (NRP) and a Resettlement Ordinance have been drafted to broaden LAA 

provisions and current practices so as to widen the scope of eligibility and tightening 

up loopholes (i.e. regarding definitions of malpractices, cut-off dates, political 

influence on routing, etc.). But both these documents are still awaiting government's 

approval for implementation. 

The Act would apply for all the situations during the project when land area for the purpose 

of the project is needed to be acquired. 

Affected Person Ordinance 2001 

This Ordinance was promulgated in 2001 by the federal government to provide relief to 

persons or households affected by any Project due to loss of land or displacement. The 

Project under review is not affected by the provisions of this law as no displacement of 

population is expected to occur. 

Biodiversity Action Plan 

The key to protection of the biological heritage of Pakistan lies in the involvement of local 

people and in the support provided by competent institutions for conservation and 

Environmental 

Total 

Solutions 

I 

20 



I 

DIGRI-GEN LTD 	 Initial Environmental Examination 
Chapter - 2 

sustainable use. The Government of Pakistan has recognized the importance of these 

measures in the preparation of the National Conservation Strategy and in becoming a 

signatory to, and ratifying, the Convention on Biological Diversity (CBD) in 1994. 

Developing the Biodiversity Action Plan for Pakistan, 2000 has been the most significant 

direct steps towards addressing the biodiversity loss. 

The BAP recognizes that an EIA is used as a tool at a project level to identify environmental 

effects of a proposed project and to plan for reducing adverse effects. The BAP further 

stipulates that an EIA needs to be initiated at an early stage of project development and that 

public participation in the review of potential effects is important. 

Canal and Drainage Act, 1873 

The Canal and Drainage Act (1873) prohibits corruption or fouling of water in canals 

I (defined to include channels, tube wells, reservoirs and watercourses), or obstruction of 

drainage. This Act will be applicable to the construction and O&M works to be carried out 

during the proposed Project. 

The Sindh Irrigation Act 1879 

This Act empowers the GoS to use the natural sources of water such as lakes, rivers, and 

streams, for supply of water for irrigation and other purposes. It allows the government to 

develop the required infrastructure, for example, canals, channels, pipelines, for the supply 

of water. It also allows the government to charge fee for the supply of water and regulate the 

water supply. The Irrigation Department of the Government of Sindh is the concerned 

department to which the project proponents have to apply to seek permit to obtain water 

from Indus River. The irrigation department will also charge fee as per the prevalent rates. 

• 	Employment of child Act, 1991 

Article 11 (3) of the Constitution of Pakistan prohibits employment of children below the age 

of 14 years in any factory, mines or any other hazardous employment. In accordance with 

this Article, the Employment of Child Act (ECA) 1991 disallows child labor in the country. 

I 	
The ECA defines a child to mean a person who has not completed his/her fourteenth year of 

age. The ECA states that no child shall be employed or permitted to work in any of the 

occupations set forth in the ECA (such as transport sector, railways, construction, and ports) 

or in any workshop wherein any of the processes defined in the Act is carried out. The 

processes defined in the Act include carpet weaving, bidi (kind of a cigarette) making, 
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cement manufacturing, textile, construction and others. SSGCL and its contractors will be 

bound by the ECA to disallow any child labor at the Project sites or campsites. 

Cutting of Trees Act, 1975&Protection of Trees &Bush Wood Act, 1949 

The Cutting of Trees Act prohibits cutting or chopping of trees without prior permission of 

the Forest Department. Section 3 of this Act states "No person shall, without the prior 

written approval of the local formation commander or an officer authorized by him in this 

behalf, cut fell or damage or cause to cut, fell or damage any tree." 

Similarly, the Protection of Trees and Bush wood Act, 1949 prohibits cutting of trees and 

bush wood without permission of the Forest Department. The Act was enforced to prevent 

unlawful removal /clearing of trees and green areas for any reason without the consent of 

the Forest Department. 

Sindh Wildlife Protection Ordinance, 1972 

The Sindh Wildlife Protection Ordinance was approved in pursuance of the Martial Law 

Proclamation of 25th March, 1969. Under this Ordinance, three types of protected areas viz. 

National Park, Wildlife Sanctuary and Game Reserve have been notified for protection, 

conservation, preservation and management of wildlife. 

This law declares any such area and its wildlife the sole property of the Government, 

making it accessible only to public for recreation, education and research. No hunting, 

shooting, trapping or killing is allowed without obtaining a special permit to do so within 

specific conditions and time limitations. 

Antiquities Act, 1975 

The Antiquities Act relates to the protection, preservation and conservation of 

archaeological/historical sites and monuments. 

The Sindh Cultural Heritage (Preservation) Act, 1994 

This provincial Act empowers the Government of Sindh (GoS) to preserve and protect any 

premises or objects of archaeological, architectural, historical, cultural, or national interest in 

Sindh by declaring them protected. 

Among various provisions of this act some are, formation of an Advisory Committee to 

government to overlook and subsequent right of Acquisition of a protected heritage of 
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architectural, historical, archaeological or national value, custodian/guardianship rights for 

preservation and declaration of protected heritage, evaluation of ownership rights, take legal 

action against any offender who attempts to damage, destroy, remove, deface, alter or 

imperil the protected heritage or to build on or near the site. It also details the purchase, 

maintenance and repair works of a protected heritage under the government's jurisdiction. 

The advisory committee may also receive voluntary donations towards the cost of 

maintenance of a protected heritage site. The act also establishes the right of access to certain 

protected heritage sites, penalties for violators, formulation of rules and provides protection 

to the persons working under this Act. 

Sindh Local Government Ordinances, 2001 

These ordinances issued following the devolution process, establish regulations for land use, 

the conservation of natural vegetation, air, water, and land pollution, the disposal of solid 

waste and wastewater effluents as well as matters related to public health and safety. 

Forest Act, 1927 

This Act provides rules and regulations for the protection of forests, control of timber and 

other forest-produce transit, village forest and social forestry. The Act is being revised as the 

law was framed for regulating forests all over India. It was adopted as it is after the creation 

of Pakistan and it continues to remain in force till to date without assessing whether it 

fulfills present day's requirements or not. 

This act has been comprehensively formed and specifies concerned agency the power to 

declare protected and reserved forests by government notification, powers entitled to forest 

settlement officers, power to acquire land over which right was claimed, powers to stop 

ways and water-courses in reserved forests, healing of claims relating to shifting cultivation, 

power to issue and publish notification to reserve trees, power to make rules for protected 

forests, power to declare forest no longer reserved, order on rights of pasture or transit 

forest-produce, record keeping by the forest settlement officer, commutation of right to 

appeal, time limit for resolution of claims and appeals, notification of acts prohibited in such 

forests (unlawful cutting of trees), awarding penalties on violations. 

National Forest Policy, 2001 

The National Forest Policy deals with the Renewable Natural Resources (RNR) of Pakistan 

I
such as forests, watersheds, rangelands, wildlife, biodiversity and their habitats with the aim 
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to eliminate the causes of depletion to such resources through the active participation of 

various concerned stakeholders and government departments. 

Some of the main elements of this policy include reducing the impact of socio-economic 

causes such as population planning, providing substitutes to firewood, poverty alleviation, 

reducing political interference in the forest and wildlife departments, renovating and 

invigorating institutions of RNR (local governments i.e. districts), policies for fragile eco-

systems (mountain forests, mangroves), development of rain forests, maintaining irrigated 

plantations, preservation of unique forests, protection of wildlife, rangelands and desert eco- 

systems, planting of trees and fodders on farmlands and general monitoring and evaluation 

schemes. 

• 
2.8 NATIONAL ELECTRIC POWER REGULATORY AUTHORITY (NEPRA) ACT 

1997 

The NEPRA Act was approved by Parliament and signed into law in December 1997. It 

seeks to create an autonomous, independent regulatory authority, which will be solely 

responsible for the power sector. It will be responsible for the oversight of the power sector 

and will exercise control through its power to license power generation, transmission and 

distribution. It will regulate tariffs for all these activities. It will perform its functions 

through transparent processes to be enshrined in rules that are being framed in a 

transparent manner through appropriate rules. 

Power Policy 1998 

The revised power policy was implemented in 1998. The objective and intentions of the 

Government of Pakistan (GOP) to new policy is to move towards the creation of a 
• competitive power market in Pakistan. It proposes to do so by restructuring and privatizing 

the existing thermal power generation, the power transmission and distribution functions 

and assets of existing public sector utilities (WAPDA/K-Electric), by the creation of a fully 

autonomous regulatory authority, the National Electric Power Regulatory Authority 

(NEPRA), and through its future IPP policy. The salient features of the Policy are; 

• The basis for selection of private power project will be minimum level-zed tariff 

through International Competitive Bidding. Variable tariffs over the life of the project 

will be permitted under terms specified prior to bidding. The process of selection 

will involve pre-qualification, issuance of a Request for Reports (RFP), bidding and 

evaluation of bids against bid criteria clearly laid out in the RFP. 

I 
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• It is recognized that without a proper feasibility study for a particular site specific 

hydel or indigenous coal based project, it will not be possible to invite competitive 

bids and receive firm offers. Thus, detailed feasibility studies for such projects will be 

prepared before bids are invited. 

• Hydel projects will be implemented on a Build Own Operate Transfer (BOOT) basis; 

to be transferred to the province in which it is situated at the end of the concession 

period, and thermal projects on a Build Own Operate (BOO) basis. 

Competitive Tariffs will comprise an Energy Purchase price and a Capacity Purchase • 

Price with adequate provisions for escalation. 

1 	2.9 INTERNATIONAL GUIDELINES AND TREATIES/CONVENTIONS 

World Bank Guidelines on Environment 

I The principal World Bank publications that contain environmental guidelines are listed 

below. 

• Environmental Assessment-Operational Policy 4.01. Washington, DC, USA. World 

Bank 1999 

• Pollution Prevention and Abatement Handbook: Towards Cleaner Production, 

Environment Department, the World Bank, United Nations Industrial Development 

Organization and the United Nations Environment Program, 1998 

• Environmental Assessment Sourcebook, Volume I: Polices, Procedures, and Cross-

Sectoral Issues. World Bank Technical Paper Number 139, Environment Department, 

the World Bank, 1991 

• Environmental Assessment Sourcebook, Volume III: Guidelines for Environmental 

Assessment of Energy and Industry Projects. World Bank Technical Paper No. 154, 

Environment Department, the World Bank, 1991 

The first two publications listed here  provide general guidelines for the conduct of an EIA, 

and address the EIA practitioners themselves as well as project designers. While the 

Sourcebook in particular has been designed for the Bank projects, and is especially relevant 

I 	
for the impact assessment of large-scale infrastructure projects, it contains enormous 

information which is useful to environmentalists and project proponents. 

International Convention on Biodiversity 

The International Convention on biodiversity was adopted during the Earth Summit of 1992 

at Rio de Janeiro. The Convention requires parties to develop national plans for the 
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conservation and sustainable use of biodiversity and to integrate these plans into national 

development programs and policies. Parties are also required to identify components of 

biodiversity that are important for conservation, and to develop systems to monitor the use 

of such components with a view to promoting their sustainable use. 

Environment Related Relevant International Agreements in Pakistan's context 

Pakistan is a party to the following treaties and agreements in furtherance of its 

environmental goals and programme. 

Treaty 
Pakistan Status 

Convention on the Protection of Ozone Layer on Dec 18, 1992 Signed 

The Amendment to Montreal Protocol on Substance that depleting 

Ozone layer 
Signed 

UN Framework Convention on Climate Change on June 13, 1992 Signed 

Convention on the Continental Shelf on October 31, 1958 Signed 

The Convention on High Seas on October 31, 1958 Signed 

The UN Convention on Law of the Sea on December 10, 1982 Signed 

The Convention on Territorial Sea and the Contagious Zone and the 

Agreement for the establishment of Network of Aquaculture 

Centers in Asia and the Pacific 

Signed 

The Convention on Wetlands of the International Importance on 

July 23, 1976 
Signed 

The Convention on protection of the World Cultural and Natural 

Heritage on July 23, 1976 

Signed 

The Convention on International Trade in Endangers Spice of Wild 

Fauna and Flora 

Signed 

The Convention on Conservation of Migratory Species of Wild 

Animal on Dec 01, 1987 

Signed 

The Convention on Biological Diversity in 1994 and became party to 

the CBD, Convention duly recognizes the intrinsic value of biological 

diversity, genetic, social, economic, cultural, 

educationist, recreational and esthetic values of biodiversity and its 

Signed 
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components 

The International Plant Protection Convention. Signed 

The Plant Protection Agreement for Area & pacific region Signed 

The Agreement for the establishment of a convention for 

controlling the desert lost in eastern region of its Distribution Area 

in South East Asia 

Signed 

The Treaty Banning Nuclear Weapon Test in the Atmosphere, in Outer 

Space and under Water on March 3, 1988 

Signed 

The International Convention on Oil Pollution Preparedness 

Response and Corporation 
Signed 

The Convention on prohibition of Military or any other Hostile Use of 

Environmental Modification Techniques and Accession of Feb 

27, 1986 

Signed 

Pakistan became a party to Montreal Protocol by Ratifying the 

protocol and its London amendment on Dec 18, 1982.the subsequent 

amendments known as Copenhagen Amendment which, accelerate 

the phase out for rectified in Jan 1995. 

Signed 

Convention of International trade En-dangerous Species (CITS) Signed 

World heritage Convention Ramsar Convention Signed 

United Nation Convention to Combat Ozone depletion (CCD). The 

convention signed and ratified in 1996 

Signed 

Stockholm Convention for Phasing out Parenting Organic pollutants 

(POPs) in 2001 
Signed 

Applicable International Environmental and Occupational Safety and Health Laws and 

Regulations 

International and National Non-Governmental Organizations 

I International and National Non-Government Organizations (NGOs), such as the 

International Union for Conservation of Nature and Natural Resources (IUCN) and the 

I World Wide Fund for Nature (WWF), have been active in Pakistan for some time. Both of 

these NGOs have worked closely with the Governments at the Federal as well as Provincial 

I levels and have positively contributed to the cause of environment. They have played 

significant role with regard to the formulation of environmental and conservation policies. 

I And last but not the least, another the most prominent NGO namely "Sustainable 
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Development Policy Institute" (SDPI) has also played very significant role in upholding the 

cause of environmental protection in Pakistan. Environmental NGOs have been particularly 

active in the advocacy for promoting sustainable development approaches. Most of the 

I 
	

levels, have been formulated in consultation with these leading NGOs, who have also been 

government's environmental and conservation policies, even at the provincial and federal 

involved in drafting new legislation on conservation. 
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ENVIRONMENTAL STATUS OF THE PROJECT AREA 

3.1 	PREFACE 

This chapter provides information on the physical, biological and socio-economic elements 
of the environment, which shall be used as benchmarks for future monitoring. The area 

considered for assessment of baseline conditions span the whole project vicinity which will 

be large enough in extent to include all potential impacts from the project. 

The baseline status of environmental quality in the vicinity of project site serves as the basis 

for identification, prediction and evaluation of impacts. The baseline environmental quality 

is assessed through field studies within the impact zone for various components of the 

environment, viz. air, noise, water, and land and socioeconomic. 

Knowledge of baseline environmental status of the study area is useful for Impact 

Assessment Process of assessing and predicting the environmental consequences of the 

significant actions. Significant action depicts direct adverse changes caused by the action 

and its effect on the health of the biota including flora, fauna and human being, 

socioeconomic conditions, current use of land and resources, physical and cultural heritage 

properties and biophysical surroundings. Baseline data generation of the following 

environmental attributes is essential: 

• Meteorology 

• Ambient Air Quality 

• Ambient Noise Quality 

• Surface and Ground water Quality 

• Soil Quality & Geological Features 

Land use pattern 

• Biological Information 

• Socio-economic status survey 

3.2 ESTABLISHMENT OF IMPACT ZONE 

Deciding whether a proposed action is likely to cause significant adverse environmental 

effects is central to the concept and practice of EIA. Before proceeding for baseline data 
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generation, it is important to know the boundary limits and framework, so that the data 

generated can be effectively utilized for impact assessment. 

In this context, delineate of impact zone plays an important role. Generally the impact zone 

for industrial actions is classified into three parts; Core Zone, buffer Zone and Unaffected 

Zone, as illustrated below. The area of impact zone invariably changes from project to 

project and depends on the nature and magnitude of activities. 

Core Zone (Host and Proximate Area where the proposed activities are completed) 

This area is closest to the activity where the background quality of environmental and 

human health is always at high risk. This involves risks due to steady state, transient and 

accidental release of pollutants, noise, increased traffic congestion and social stress. The 

immediate vicinity of the plant that is around 3 km radius is factual core zone in this case. 

Buffer zone (Moderately affected area) 

Being a little away from the activity, the discharge pollutant need time lag to be transported 

to this area and gets attenuated/diluted to a considerable extent. However, the associated 

risk shall be real during brake down, failure or upset conditions, and simultaneously with 

adverse meteorological and hydrological factors. Distance from 3 km to 7 km around the 

project site in the factual buffer zone in this case. This is based on the mathematical 

modeling study and air pollution dispersion pattern. 

Unaffected Zone 

This area shall not be at risk of serious damage to life, health and property. Here the impact 

becomes small enough to become imperceptible and/or inconsequent and/or insignificant 

and norOmal life activities shall prevail without any disturbances due to the activity. 

Distance away from the 7 km buffer zone is the factually unaffected zone in this case. 

While generating the baseline status of physical and biological environment of the study 

area, the concept of impact zone has been considered. The Impact zone selection is based on 

preliminary screening and modeling studies. For demography and socio-economics, block 

wise data has been collected and used for the assessment of impacts. 

Specific Objective 

By implementing an Environmental Management Plan (EMP) in accordance with the SEPA 

Standards, the objectives include: 
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• To define, describe and characterize the existing baseline conditions 

• To ensure that this study will provide a sound technical bases for ongoing evaluation 

of environmental effects during operations 

• To identify the methods and approach for data gathering and analysis for reviews of 

others 

• To identify the specific potential impact of each step of the process 

Secondary Objectives 

• Reducing environmental liability and risk, 

• Helping to maintain consistent compliance with legislative and regulatory 

requirements, 

• Preventing pollution and reducing waste, 

• Pollution-incident coverage is issued, 

• Identifying areas for reduction in energy and other resource consumption, 

• And demonstrating commitment to high quality. 

3.3 METHODOLOGY OF ENVIRONMENTAL BASELINE SURVEY 

The environmental assessment (examination and evaluation) is primarily based on simple 

comparative evaluation approach. Initially the baseline or profile of the projected area is 

developed by the site visits, collecting data, records and information on physical and 

ecological environment. The same data is then projected (exploited) as baseline information 

with respect to environment for the evaluation, identification assessment of significant 

impact either in qualitative or quantitative manner is carried out for which appropriate 

mitigation measure are proposed. 

Site Visits/ Survey 

The environmental assessment team comprising of group of experts made a number of facts 

finding and sample collection visits to the factory to collect baseline data in extent to 

environmental aspects. 

Scope 

Consultation with clients 

• Preliminary survey of the site has done in which general environmental issues and 

sensitivity of the factory area have assessed; 
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• All possible archives and published literature is consulted in addition to previous 

baseline studies on Sugar factories. 

Baseline Data Generation 

List of important physical environmental components and indicators of EBM are given in 

Table 3.1: 

ENVIRONMENTAL 

COMPONENT ENVIRONMENTAL INDICATORS 

Climatic variables 

• Rainfall patterns - mean, mode, seasonality 

• Temperature patterns Extreme events 

• Climate change projections 

• Prevailing wind - direction, speed, anomalies 

• Relative humidity 

• Stability conditions and mixing height, etc 

Topography 

• Slope form 

• Landform and terrain analysis 

• Specific landform types, etc. 

Drainage 

• Surface hydrology 

• Natural drainage pattern and network 

• Rainfall run off relationships 

• Hydrogeology 

• Groundwater characteristics - springs, etc. 

• Type and characteristics 

• Porosity and permeability 

• Sub-soil permeability 

Soil 
	 • Run-off rate 

• Infiltration capacity 

Effective depth (inches/centimeters) 

Inherent fertility 

Suitability for method of sewage disposal, etc. 

Geology 
• Underlying rock type, texture 

• Surgical material 

• Geologic structures (faults, shear zones, etc.) 
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• Geologic resources (minerals, etc.) 

   

    

Water 

• Raw water availability 

Water quality 

• Surface water (rivers, lakes, ponds, gullies) - quality, 

water depths, flooding areas, etc. 

• Ground water - water table, local aquifer storage 

capacity, specific yield, specific retention, water level 

depths and fluctuations, etc. 

• Coastal 

• Floodplains 

• Wastewater discharges 

• Waste discharges, etc. 

 

    

Air 
	 • Ambient, Respirable, Air shed importance 

• Odor levels, etc. 

   

    

Noise 
• Identifying sources of noise 

• Noise due to traffic/transportation of vehicles 

• Noise due to heavy equipment operations 

   

        

         

         

3.4 GEOGRAPHICAL CHARACTERISTICS 

Mirpurkhas District 

The district Mirpurkhas is situated at the south east corner of the province. It lies from 250 0' 

to 29.17' North latitude and 69.3' to 69.26' east longitude. It is bounded on the north by the 

district of sanghar in the east by the newly created district Umerkot bordering the 

Bermet/Marwar and Jaisalmir district of India. . It is bounded on the West by Tando Allah 

Yar and Hyderabad districts, on the South by Badin and Tharparkar districts. 

Climate 

The district has extremes of the climate. However, the climate differs considerably in barrage 

areas. In the irrigated western portion it is comparatively less hot in summer and less cold in 

winter as compare to the western desert area. The summer heat is considerably neutralized 

by constant blowing of the south western sea breezes. April, May and June are the hottest 

months during the day time; however, nights are cold and pleasant. The mean maximum 

and minimum temperature during this period are 410C and 260C respectively. December, 
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January and February are the coldest months. The mean maximum and minimum 

temperature during the period are 280C and 9. C respectively. 

A rainfall varies from year to year. Precipitation months (Monsoon) in the region are 

between June and September. The winter's rains are in significant. The mean maximum and 

minimum temperature and precipitation recorded is given below: 

Table 3.2: Overview of Climate 

Months 	Mean Temperature Precipitation (Mini) 	Precipitation (Max) 
Jan 25.6 1.0 7.6 
Feb 29.5 2.0 10.7 

March 35.3 1.0 16.6 
April 39.9 1.0 20.7 
May 42.4 1.0 25.0 
June 40.8 10.0 27.3 
July 37.2 26.8 50.0 
Aug 35.1 23.8 76.0 
Sep 36.2 23.0 24.2 
Oct 36.4 5.0 20.1 
Nov 32.3 1.0 13.9 
Dec 27.4 1.0 8.7 

Annual 34.8 34.8 172.0 

Humidity 

July, August and September are the most humid months in the area, whereas May and June 

are the less humid months. 

Rainfall 

The annual rainfall in the project area ranges between 177.75 mm and 231.97 mm. Maximum 

rainfall (about 60% of the total annual) occurs during the Monsoon season (July, August and 

September), while the period of minimum rainfall or drier period is October and November. 

3.5 PHYSICAL ENVIRONMENT 

Topography 

Almost all the barrage (irrigated) area falls in the district Mirpurkhas which is conducive to 

Agriculture Cultivation and happen to be more densely populated with 108 persons per 
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square km. few industries which exist in the district mainly comprise of Cotton Ginning and 

Oil Mills mainly concentrated in the barrage area. There is no Engineering industry in whole 

of the district and the average per capita income is low as compared to other districts. 

Similarly, road and rail services are largely concentrated in the Barrage area, although even 

there, they are unevenly distributed. The Barrage zone itself does not have a river, but a 

natural inundation canal, locally called the Nara Dhoro (Eastern Nara Canal) flows through 

the district without entering the desert zone and through a network of channels provide 

water for drinking and irrigation purpose. 

Demographic characteristics 

The Mirpurkhas District is spread over 2991 sq. km., that is, 2.10% of the total geographical 

area of Sindh, but its share in total Population in 1998 accounted for 899947 souls or 3% of 

the provincial population. It increased by 54% during 1981-98 inter-censual periods a span of 

17 years at an average annual growth rate of 2.59%. In accordance with the land area of 

Mirpurkhas district i.e. 2991 sq. km., there is density of 303 persons per sq. km. as compared 
to 196 persons per sq. km. in 1981. Out of its total population 291951 persons or 32% are 

settled in urban areas and remaining 607996 persons or 68% are located in rural areas. The 

sex ratio (male per 100 females) is worked out at 108; this ratio is also constituted of 109 

males in rural and 106 in urban areas respectively. According to 1998 population census, 

there are total 152404 households in Mirpurkhas district comprising of 899947 persons thus 

giving an average size of six persons per household. 

Geology 

The deposits contain small sized rounded pebbles of sandstone, quartzite or granite and 

sand mixed or alternating with clayey deposits. They have been described as alluvial 

deposits, but it is equally probable that they have a glacial origin. The soil of the project area 

is silt clay and highly fertile land of high productivity especially in the barrage area of 

district Mirpurkhas. 

Soil 

Particle size distributions show that most of the soil profiles had layers with clay, silty clay 

loam, and loam and clay loam textures. The main reasons for this particle size distribution 

pattern in the study area was possibly due to the nature of the parent material, the 

eluviations, alleviation and also may be some faunal activities It is evident that the soils of 

I 
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lower Indus Plain contain more clay. Similar soil texture trend is also observed in salt-

affected soils of Hyderabad district, the area adjacent to Badin district. 

At all depths, soil was slightly alkaline in reaction and showed pH range of 7.3 to 8.5. The 

alkaline pH was possibly due to the presence of high CaCO3, as soils of the area were 

calcareous in nature the general pattern of CaCO3 distribution in all profiles was irregular.  

The organic matter content was found to be < 1% in all opened pits, however, the upper 

layers contained more organic matter than the bottom most layers. Low organic matter 

content observed in these soils was possibly due to the lack of vegetation, except availability 

of some halophyte species such as Suede fruticosa, Alhaji mororum, etc. In general —2% 

organic matter is considered necessary for productive soils but in the arid lands, it always 

remains <2%. Several other research workers have reported similar properties of salt-

affected soils of Sindh province. 

Compared to sub-soil and bottom layers, all soil profiles had high salinity problem in top 

most layers and show efflorescence of salts at surface. Surface efflorescence indicates the 

accumulation of soluble salts possibly brought by salty groundwater to the surface. 

Capillary rise of salty groundwater to the surface and accumulation of salts on surface has 

long been reported in arid soils. In some areas soil was found deeply saline and showed 

high ECe values throughout the layers; but the other profiles had high salinity in top layers 

only. 

Although, the concentrations of Na and Cl- remained high in top layers, both Na+ and Cl-

followed by S042- and HCO3_ were found to be the dominant ions in almost all layers. 

Carbonates (C032-) generally remained absent in almost all soil samples, except only in those 

soil samples taken from bottom layers of Profile 2. The distribution of HCO3  generally 
remained uneven and irregular throughout the soil profiles. 

Land Utilization 

The pattern of land use in a region determines crop production. Soil & climate play an 

important role in the management of cropping pattern of a region. Crop area used for food 

and cash crops can be taken as an index of the type of land system and the economic use for 

these crops. Land use data for latest five years are given in table No.1. The reported area in 

Mirpurkhas remained unchanged since in 1993-94 and recorded at 299.1 thousand hectares 

in 1997-98. However, not all of this area is cultivable. 32.1% was reported as "uncultivable" 

though its share was 31.0% in 1993-94. 
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The share of cultivated area (in the area reported) decreased from 69.0% in 1993-94 to about 

67.9% in 1997-98. It, however, is still smaller as compared to over all Sindh. From the data 

one can infer that the cropping intensities did not changed significantly since many years, 

therefore, an acre of land in Mirpurkhas district is not cropped fully once in a year. 

However, the cropped area increased from 110.9 thousand hectares in 1993-94 to 117.0 

thousand hectares in 1997-98. The cropping intensity is recorded at 57.6% reflecting higher 

cropping intensities, as compared to rest of Sindh. The cropped area increased by about 

5.5%, on the contrary the cultivated area also slightly decreased by 1.7% during the period of 

five years. 

I 

A small part of the area about 0.07% is being used for grazing or forest and remaining land 

is lying unused due to unfavorable condition or lack of irrigation water. It is noted that the 

pressure of total rural population on cultivated area has increased considerably since last 

many years. The ratio of cultivated area per person decreased from 0.30 in 1993-94 to 0.22 in 
1997-98. 

Surface Water 

The only river flowing in the province of Sindh is the Indus, which runs along the Western 

boundary of the district. It enters Sindh rushing through the gorge between Sukkur and 

Rohri in the lime stone rocks, and from here it flows comparatively calmly with two arms-

known as Eastern Nara and Western Nara, and changes its direction to South-east, till it 

reaches Kotri. However, there is no river or stream in Mirpurkhas district. The Mir Wah and 

branches of Nara canal irrigate the district. The Jamrao West branch canal flows along the 

Western boundary of district and irrigate Western part of the district Mirpurkhas. 

Ground Water 

The project area has plenty of water and the ground water table is high as it lies in Indus 

River Basin. In some areas the ground water table is low, especially in the Kirthar lime stone 

(middle Eocene) range, where water shortage is common and always a drought like 

situation is prevailed. Some parts of Sindh are facing severe water logging and salinity 

problem which has disturbed the ground water quality. Ground water extraction is very 

common practice for domestic and agriculture usage. Normally, the ground water depth 

varies from 40-150 ft at different locations in the project area. 
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Water Supply and Drainage 

Potable Water Supply is a pre-requisite for the health of people. Lack of proper drinking 

Water Supply and Sanitation in rural as well as urban areas has caused wide spread water 

borne diseases of which diarrhea among small children happens to be a major killer. These 

diseases are transmitted by water and poor sanitation which deplete human energy 

resulting in sickness reducing thereby the productivity of the people. The position with 

regard to drinking water is not so acute in the Mirpurkhas District the Nara canal from the 

River Indus has been harnessed to provide irrigation for the long stretches of land in the 

district. This also provides a source of drinking water to a large number of people. 

Urban Drainage 

As regards the urban drainage system in District Mirpurkhas, almost all urban localities 

have been facilitated by drainage facility. 

Rural Water Supply 

The water supply facility in the rural areas of Sindh through a piped water system is to be 

provided according to the criteria which assigns priority to "A rural settlement with 

population of 1000 and above preferably having brackish ground water". In Mirpurkhas 

district, 75 rural settlement having population up to 1000 are categorized in to 3 type of 

settlements in descending order according to their size of population taking into account the 

quality of ground water. 

Rural Drainage 

Drainage system in the rural areas of Sindh under the prescribed criteria is provided for "A 

rural settlement with population 1000 & above preferable having water system". 

Agriculture Sector 

Pakistan's economy has undergone considerable diversification over the year yet the 

agriculture sector still constitutes its back-bone. With its present contribution to GDP at 

24.87 percent, Agriculture accounts for half of the total employed labor force and are the 

largest source of foreign exchange earnings while it serves as the base sector for the 

country's major industries like textiles and sugar. 

The economic development of Sindh is largely dependent on the progress and growth of 

Agriculture sector. Sindh province contributes significantly towards over all national 

agriculture with 26% of the cultivated area, 17% of the cropped area and 16% of the irrigated 
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area, 19% of the total forest area, 43% of the total production of rice, 25% of cotton, 14% 

wheat, 30% sugar cane, 22% other food grains, 59% of marine fish, 60% of inland fish and 

28% of the live stock production originates in Sindh. Lower productivity levels per hectare 

continue to be problem No. 1 of crop production. Over the last ten years period, most 

insignificant increases are noticeable in yield of major crops over several years in view of 

efforts undertaken to eradicate water-logging and Salinity, provision of new seed varieties, 

increased use of fertilizer, pesticides, provision of agriculture extension services and on-farm 

water management practice and close co-ordination among farmers and agricultural field 

staff. Achievements of self sufficiency in major crop production must, therefore, address to 

the key issue bottlenecks. The enhancement of yields in the shortest possible time needs to 

be taken by reviewing existing program by involving farming community in co-operative 

manners reducing reliance on extension staff. 

Agriculture Sector 

Irrigation and farming was revitalized after the Jamrao Canal was built in the 1900s. The city 

was able to produce and cycle crops to supply mainly grain, cotton products like fabrics, 

and sugar from the sugarcane cultivations. For a certain period in history, Mirpurkhas 

enjoyed being the best cotton producer in the country and much of the income of the town 

came from cotton farming in its heyday. 

The district has very fertile land and it produces wheat, onion, sugarcane, cotton, corn, 

mangoes and other crops. Though Mirpurkhas has small industrial park but no industry is 

functional over there. However, there are sugar mills, namely Mirpurkhas Sugar Mills, Al-

Abass sugar mills and Digri Sugar Mills of them Mirpurkhas Sugar Mills is the oldest one. 

Live Stock 

Live Stock is one of the major sub-sector of Agriculture and back bone of our economy. It 

contributes roughly one third in the total share of Agriculture GDP. Its main by-products 

including hides and skins have substantial potential as semi-finished products. A substantial 

growth on Live Stock products such as milk, meat, beef, mutton, poultry and eggs have been 

notices since many years. It has been estimated that over three - fourths of the farm power 

comes from animals and they are used for most of the farm operations. Bullocks provide the 

draft power on farm and in transport around the villages. Most farmers traditionally keep a 

few heads of live stock ranging from bullocks for draft to buffaloes or cattle for milk and 

poultry for eggs & meat. There is a need for increasing the heads of live stock to supplement 
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income by selling products. Production for market even at the expense of consumption at 

home has become quite common in many areas of Sindh. There are pockets of organized live 

stock farming such as cattle farms (or colonies) and poultry farms, located mainly in the 

urban areas. Most other units are of small size and not well kept. 

As per live stock census 1996, the population of cattle, buffaloes, sheep and goats in 

Mirpurkhas district were recorded at 176258, 218655, 88421 and 527963 respectively. The 

population of live stock grew by 2.1% cattle, 3.5% buffaloes, 3.4% sheep and 5.9% goats over 

the last live stock census enumerated in 1986. 

Meat, hair, hides, skins and wool are the other major products of live stock. Beef is the most 

important source of meat. But most of this beef is produced from discarded old bullocks, 

milch cattle and buffaloes, and buffalo calves. Mutton comes next in the market place, and it 

is provided by a variety of goats and sheep. 

During the year 1997-98 it was reported that 83762 animals were slaughtered in the 

Mirpurkhas district. Out of the total slaughtered animals, 8053 cattle, 10336 buffaloes, 11455 

sheep and 53918 goats were slaughtered. It was estimated that 4.6% cattle, 4.7% buffaloes, 

13.0% sheep and 10.2% goats were slaughtered out of the total live stock population in 1997-

98. It was observed that slaughtering of animals was increased by cattle 35.9%, buffaloes 

52.1%, sheep 23.3% and goats 79.8% over the period of five years. 

In order to meet the requirements of meat and milk, live stock farming seems to be necessary 

in joint venture of public/private sector or helping private sector in importing the livestock 

for establishing live stock farms through loans on easy terms & conditions. The Mirpurkhas 

district posse's vast potential for establishing livestock farming in the district. 

Inland Fisheries 

For Inland fishing, main economic activity is practiced in rivers, lacks and ponds, etc. in 

Sindh province. Fish not only supplements protein deficiency of food but also earns foreign 

exchange for the country. Fisheries contribute to both the national income and export 

earnings. 

Inland fish production has been increasing over the years. In Mirpurkhas district, the inland 

II 	 fish production registered an increase of 50.0% to in 1997 over the preceding year. It is 
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reported that Mirpurkhas district contributes very negligible share of 0.01% on the total 

91903 metric tons inland fish production of Sindh. 

Forest 

Forests are not only necessary for habitation of livestock population but also instrumental in 

improving environmental quality and dependable source for meeting domestic energy 

requirements of fuel wood. Besides it helps in conservation of soils, improve environment 

by controlling pollution, cause rainfall and climatic changes supplement source of energy 

and stabilize gas and oil prices. The forestry program in Sindh envisages management of 

forest on commercial basis in the Riverine forests, irrigation plantation forests, and 

mangrove forests, development of Social Forestry, Agriculture, Coconut and Range lands. 

Total forest area in Sindh is 1161 thousand hectares or 8.3% of the Sindh province area which 

is far below the desired ratio of 20 to 30 percent considered necessary for balanced ecology. 

The per capita forest area being 0.039 hectare in Sindh province or 0.032 hectares in the 

country was also quite low as compound to the world average of about 1.0 hectare. 

In Mirpurkhas District, the forest area is spread over 1.2 thousand hectares which is 0.1% of 

the total area under forest in Sindh in the year 1997-98. 

Air Quality 

There are no major anthropogenic sources of air pollution in the project area. Few industries 

are located in the vicinity of Digri which can contaminate air quality of the project area. 

Potential sources of air pollution in the project area are vehicle exhausts from the traffic on 

the existing Mirpurkhas Digri Road and the exhaust emissions from fuel/diesel vehicles. 

Generally the existing air quality is in acceptable limits. However, the ambient air quality at 

the location is well below the National Environmental Quality Standards and as such there 

is no short term health risk associated with existing levels of traffic or the industrial 

activities. 

Noise and Vibration 

Major source of noise pollution is the traffic on the existing Mirpurkhas - Digri Road. 

Therefore, noise levels are expected to be within limits of Sindh Quality Standards (SEQS) of 

Pakistan. The noise level of the project site was recorded at various locations. The noise 

measurement recorded was 72 and 82 dB (A) which is within acceptable limits of the SEQS. 
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3.6 BIOLOGICAL ENVIRONMENT 

Flora 

The type of soil i.e. sandy, loamy, water logged or saline, and the amount of moisture 

available mainly governs the vegetation species. Mostly, both sides of the road are covered 

with thick vegetation that full fills its water requirements from the seepage water of 

farmlands, agricultural fields and canals of irrigation water network. In the water logged 

areas between Jamrao Bridge and Mirpurkhas, where Tamarix aphylla is the dominant 

Species which is followed by Haloxylon stocksii as the second dominant species of saline 

areas,of commercial value. The dominant trees in Mirpurkhas district is babul (Populus 

euphrafica), ber (Zizypuhs numularia) and several verities of Tamarix like plai (Tamarix 

gallica) and jhao (Tamarix diocia), talhi (Dalbergia sisoo), kri (Tamarix gallica), karir 

(Copparis aphylla). Number of ornamental flowers found in farms, gardens and elsewhere 

in the area are rose (Rosa damascena), jasmine (Jasminum officinale), and tuberose 

(Polianthes tuberose) etc. The area is mostly covered with weeds like Tamarix aphylla and 

Salvadorapersica and exotic species like Prosopis glandulosa.. Old plantations of 

Azadirachta indica (Neem), Albizia lebbek (Shrin), Ficus religiosa (Peepal), Acacia nilotica 

(Babul), Cordia myxa (Lasura) and Ficus benghalensis (Borh) have special importance. 

Following Floral species were observed which are dominant in the area. 

Table 3.3: Number of Species Belonging To Dominant Families 

No 	 Family Name 

Poaceae 

	

2 	 Asteraceae 

	

3 	 Mimosaceae 

	

4 	 Papilionaceae 

	

5 	 Cyperaceae 

	

6 	 Malvaceae 

	

7 	 Moraceae 

	

8 	 Solanaceae 

The data on medicinal plants in the vegetation of district Mirpurkhas, Sindh was recorded 

during the month of June 2012. Thirty four families, 51 genera and 53 species were recorded 

which are used by local inhabitants as a medicine, fodder, fuel and for agricultural purpose 

Important commercial crops of the project area are Saccharum officinale (Sugar cane), 

Brassica oleracea (Cabbage), Capsicum annum (Chilli), Gossypium sp. (Kapaas), Oryza 

sativa (Dhaan), Sorghum vulgare (Jawar) and Hibiscus esculentus (Bhindi). Similarly, fruit 
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orchards comprising of Chiku, Mangoes of various varieties including Chounsa, Sindhri, 

Dosehri, Langrha, Fajri, Almas, Malda saroli and Tota parri. Jaman and Ber trees are also 

commonly cultivated along boundaries of fruit orchards. 

Table 3.4: Life Form-Wise Breakdown of Species 

No 	 Life Form 
1 	 Herbs 
2 	 Shrubs 

3 	 Grasses 

4 	 Trees 

5 	 Climbers 

6 	 Sedges 

7 	 Creepers 

Fauna 

The vegetation of the area supports bird's species including Ardeola grayii (Herons), 

Bubulcus ibis (Egrets), Centropus sinensis (Crows), Passer domesticus (Sparrows), Psittacula 

krameri Parakeets), Pycnonotus cafer (Bulbuls), Acridotheres ginginianus (Myna), 

Pycnonotus cafer (Lapwing), and indian coops owl (Otus bakkam-ovena) by providing 

breeding as well as shelter place. Shrubs of Salvadora pleoides and Prosopis gladulosa 

provides ideal habitat to reptiles and mammals as well as for their survival. 

3.7 ENVIRONMENTAL CONCERNS 

In general, combustion of standard fossil fuels in commercial and industrial boilers results in 

the following emissions, CO2, N2, 02, H20, CO, NOx, SO2, volatile organic compounds, and 

particulate matter. The latter five products of combustion are considered pollutants and are 

known to, either directly or indirectly, cause harmful effects on humans and the 

environment. In case of bagasse-fired boilers, the pollutants emitted are CO2, CO, TSP, SOx, 

and NOx of which the latter two products are emitted in small amount [16]. Emissions of 

SO2  and NOx are lower than conventional fossil fuels due to the characteristically low levels 

of sulfur and nitrogen associated with bagasse. However, if auxiliary fuels are used during 

startup of the boiler or when the moisture content of the bagasse is too high to support 

combustion, then SO2 and NOx emissions will increase]. 

Social Concerns 

The energy and environmental implications of ethanol production are more important than 

ever. Much of the analysis and public debate about ethanol has focused on the sign of the 

net energy of ethanol: whether manufacturing ethanol takes more nonrenewable energy 
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than the resulting fuel provides. It has long been recognized that calculations of net energy 

are highly sensitive to assumptions about both system boundaries and key parameter 

values. In addition, net energy calculations ignore vast differences between different types 

of fossil energy. Moreover, net energy ratios are extremely sensitive to specification and 

assumptions and can produce un-interpretable values in some important cases. 

However, comparing across published studies to evaluate how these assumptions affect 

outcomes is difficult owing to the use of different units and system boundaries across 

studies. Finding intuitive and meaningful replacements for net energy as a performance 

I 	

metric would be an advance in our ability to evaluate and set energy policy in this important 

arena. Evaluations of bio fuel policy should use realistic assumptions (e.g., the inclusion of 

co-product credits calculated by a displacement method), accurate data, clearly defined 

future scenarios, and performance metrics relevant to policy goals like reducing greenhouse 

gas emissions, petroleum inputs, soil erosion and cost of land conversion cost. 

 
• 

I 	 3.8 PROJECT BENEFITS 

I 	

This project of bagasse energy development was a logical extension of Sugar Sector Action 

Plan wherein Government and the private sector participated in the restructuration process 

of the sugar industry given that enhanced use of by-products, including bagasse for 

electricity production was a key objective in the plan. Furthermore, the active participation 

of the private sector with Government in formulating all the policy measures coupled with 

appropriate enactments enumerated brought about an improved business environment for 

the sugar sector 

I Improvements in the Social Infrastructure 

It will not disturb the existing pattern of social relations and democratic set up. The I• 	Proponents are already in this area running their sugar unit over the years. The sugar unit is 

not only running with efficiency it is running with no disturbance from the local people. 

Local people have even encouraged the expansion at this same site of sugar production. The 

same is the case for diversification for alcohol. This is mainly because the Proponent is 

I accepted by local culture, without any disturbance to the existing pattern of social relations 

or hierarchy. Time management is of importance especially in industrialized community 

though may not be so in agriculture oriented society. In rural background much of the time 

and energy is wasted in reaching from one place to another. This is due to lack of swift mode 

of transport. By the presence of this industry, number of vehicles in this area is generally 
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improved (both private and public-owned). This is helping in shortening the time reaching 

destination and utilize it for some fruitful is productive work. 

Industry gets raw material from the farmers. Better and purer the raw material quality the 

better is the finished product of the industry and sophisticated market. Both of them can get 

better pricing. To maintain this continuity, farmers are getting improved seed from this 

project proponent because this is based on "Symbiosis", as also timely funds. 

The rural economy is found generally dwindling because they depend only on one single 

source of livelihood namely conventional agriculture. With support of cash-crop by now 

they have more purchasing power and more use of domestic animals. The increased 

greenery and farming with support of ready compost, the grass production can increase and 

animal husbandry will enhance: 

Up-liftmen of rural sector are slow because of lack of amenities and facilities. If there is a 

nucleus of industry or steady support of money flow, such utilities can come to that area and 

sustain. Education level goes along with flow of funds and avenue of livelihood. 

Dependence on Government subsidy also goes along with political stability of the area. The 

level of education and literacy (especially rural and women) is very poor, needing 

improvement. The Proponent certainly can play a catalytic role in this activity. 

Likewise the health level goes along with flow of funds and avenue of livelihood. 

Dependence on Government institutes like PHC (Primary Health Centre) also goes along 

with political stability of the area. The level of health and medication (especially children 

and women) is very poor, needing improvement. By the help of proponent it is certainly 

improved. 

Employment Potential - Skilled, Semi-Skilled and Unskilled 

The industry and its supporting activity need many types of people right from manual to 

managerial strength, in a pyramid. The raw material growing may need unskilled workers 

with people on tractors and tractor repairers as skilled ones. So in manufacturing activity all 

three types i.e. skilled, semi skilled and unskilled people are required. The overall potential 

including the garages, loading-unloading actions, eateries, small shop owners is substantial. 

The local people can get a good share out of this. In the factory, science and technology 

prevails and there some outsiders engaged at least for the time being. If the second 

generation local people acquire that skill, they too will be able to fill the gap and accrue 
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benefit of higher jobs. If the activity of sugar and alcohol manufacturing becomes stable by 

that time, perhaps expansion may become possible further and then employment 

availability may further enhance. It can be stated that by this activity employment potential 

is certainly increasing in all walks of life - skilled, semi-skilled and unskilled. The 

proponent's management consists of good-meaning people. They have employed proper 

sons of the soil without discrimination, wherever feasible. 

Improvements in the Physical Infrastructure 

This Project is helping in improving the physical infrastructure of this area. It will not 

disturb the existing pattern of drainage, because the building construction is not massive. It 

is more a steel structure not preventing the natural flow of rain water. 

The industry is dependent on raw materials and helping chemicals, which arrives by road. 

The finished goods too are dispatched by goods. All the labor force will come by road. Road 

connectivity thus improved. This improved physical infrastructure is an added facility to the 

community for surface transport. 

Greening drive in the premises gives a pleasant look to the land. It absorbs some portion of 
the CO2 

 produced by fuel burning (utilities) as well as created by fermentation (process). For 

greening fresh water is not used. The treated wastewater will be recycled and its CNPK 

contents are useful as nutrients. Canopy of trees arrests dust fugitive SPM as well as the 
noise. 

3.9 CONCLUSION 

1. 
The land use assessment shows that increasing productivity of sugarcane and farming 

will reduce land use impact resulting in the long-term sustainability of bio-fuel feed-

stocks. One of measures to increase feedstock productivity is to improve soil quality by 

using organic fertilizers or animal waste to reduce chemical fertilizers consumption. 

Manure application is valuable for improving soil physical, chemical and biological 

properties resulting in improved water infiltration reduced runoff and reduced erosion. 
2. 

Reduction of air emissions from agricultural activities, especially, preventing the 

sugarcane trash burning during harvesting could help decreasing CH4, CO and NO 

emissions which contribute to global warming, photochemical oxidation, acidic-fixation, 
etc. 
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3 Enhancing waste management efficiency of bagasse producers and creating value-added 

or credits to the environment by promoting waste recycling such as biogas recovery, 

organic fertilizer production and Dry Distillers Grains (DDG) or Dry Distillers Grains 

with Soluble (DDGS) production. 

Progress toward attaining these goals will require new technologies, practices as well as the 

transparent enthusiastic implementation from top to bottom. Such an approach could lead to 

a bio fuels industry that in conjunction with greater vehicle efficiency, play a key role in 

meeting the nation's energy and environmental goals. 
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TECHNICAL DETAILS AND DESIGN OF 

COGENERATION POWER PLANT 

4.1 TECHNICAL ASPECTS 

Co-generation based on Rankine Cycle is not new to the sugar industry, however Co-

generation based on high pressure boilers and extraction condensing or straight condensing 

machines are definitely new to the industry. In olden days, the power cycle adopted was 

bases on 14 kg/cm2 (g) and 21 kg/cm2 (g). This has been gradually increasing to 32 kg/cm2, 

(g), 45 kg/cm2, (g), 66 kg/cm2, (g), 86 kg/cm2, (g), 110 kg/cm2, (g) and now stabilized at 

124 kg/ cm2 (g) and 540°C. With the size of the co-generation plant going above 40MW the 

use of 135 kg/cm2 (g) pressure cycles are being explored. The following highlights a few of 

the technical issues for designing of the co-generation projects. 

4.2 THE BASIC DESIGN OF THE CO-GENERATION PLANT 

Basically the co-generation plant configuration is site specific, even though, even though 

some amount of standardization could be made for the gross root plants. The scheme should 

consider the available bagasse, the variation in the bagasse availability. Considering the 

variation in the bagasse availability and the possible variation in the process steam 

consumption and the number of days of operation, maybe it is better to go down size of the 

plant and ensure maximum plant load factors. The plant cycle should be optimized to give 

best efficiency. 

Even though there is no limit to the achievable steam pressure and temperatures with 

bagasse firing, it is essential a cost benefit study is made before deciding on the steam cycle 

parameters. In such a study proper consideration should be given to the cost aspect of the 

higher grade metallurgy of the turbine and the boiler, specifically the super-heater and the 

piping. When the industry is working in full strength its co-generation efficiency ranges 

from 84% to 92%. 

Based on priority in utilizing the available energy, electricity or heat, co-generation systems 

are classified as topping cycle (where priority is for generating electricity) and bottoming 

cycle (where heat takes priority over electricity). 
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Topping Cycle 

The topping cycle is the most commonly used method of co-generation. In this cycle, fuel is 

used first for producing electricity and then for heat. Steam turbine topping cycles are 

commonly used in the pulp and paper industry; heat recovery and combined cycle systems 

are used in many chemical plants; and gas turbine cycles are useful in central heating or 

cooling systems. 

      

HP Steam 

     

     

     

     

LP 
Stea 

    

     

     

     

      

Fig 4.1: Back-pressure steam turbine system 

4.3 TECHNOLOGY DESCRIPTION 

Basic Process 

The thermodynamic cycle for the steam turbine is known as the Rankine cycle. This cycle is 

the basis for conventional power generating stations and consists of a heat source (boiler) 

that converts water to high pressure steam. In the steam cycle, water is first pumped to 

elevated pressure, which is medium to high pressure, depending on the size of the unit and 

the temperature to which the steam is eventually heated. It is then heated to the boiling 

temperature corresponding to the pressure, boiled (heated from liquid to vapor), and then 

most frequently super heated (heated to a temperature above that of boiling). 

The pressurized steam is expanded to lower pressure in a turbine, then exhausted either to a 

condenser at vacuum conditions, or into an intermediate temperature steam distribution 

system that delivers the steam to the industrial or commercial application. The condensate 

from the condenser or from the industrial steam utilization system is returned to the feed 

water pump for continuation of the cycle. 

Components 

A schematic representation of a steam turbine power system is shown below. 

I  

I 
I 
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In the simple schematic shown, a fuel boiler produces steam which is expanded in the steam 

turbine to produce power. When the system is designed for power generation only, such as 

in a large utility power system, the steam is exhausted from the turbine at the lowest 

practical pressure, through the use of a water-cooled condenser to extract the maximum 

amount of energy from the steam. 

Steam 

Heat out 

Fig 4.2: Boiler/ Steam Turbine System 

Table 4.1: PMEL Plant Description 

(i)  Plant size installed capacity 25 MW Gross 

(ii)  Type of Technology Cogeneration Plant with high 

pressure boiler of 110 bar, 540 C 

class; turbo-generator with 

extraction steam and condenser, 

cooling towers and balance of 

plant 

(iii)  Number of Units/Size (MW) 1 x 25MW 

(iv)  Fuel Bagasse except for start up 

(iv) Unit Make/ Model & Year of Manufacture New boiler, turbo generator, 

switch gear and BOP 

(v)  Commissioning/Commercial Operation 

date of each Unit of the Generation Facility 

Within 20 months from financial 

Close 

(vi)  Expected Useful Life of the each Unit of 

the eneration Facility from its Commercial 

30 years 
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Operation/ Commissioning Date 

(vii)  Expected Remaining useful Life of each 

Unit of the Generation Facility (at the time 

of grant of (Generation License) 

30 years 

(viii)  Generation Voltage 11,000 Volts 

(ix)  Frequency 50 Hz 

(x)  Power Factor 0.8 

(xi)  Automatic Generation Control (AGC) Yes 

(xii)  Ramping Rate 3.2 Kw/sec 

(xiii)  Time required to Synchronize to Grid 4 hours for cold start 

Table 4.2: Technical Details of Proposed Co-Generation Power Plant 

Description Season Off- Season 
Days 120 60 

Gross Capacity ( MW) 25 25 

Auxiliary Consumption ( MW) 2.5 2.5 

Net Installed capacity ( MW) 22.5 22.5 

Sugar Mills Consumption ( MW) 5.0 1.0 

Exportable Capacity to Grid 17.5 21.5 

Total Bagasse Generated (MT) 840,000 

Total Bagasse Consumed (MT) 560,000 280,000 

Table 4.3: Fuel Raw Material Details 

(i)  Primary Fuel Bagasse 

(ii)  Alternate / Backup Fuel Furnace Oil 

(iii)  Fuel Source (Imported / 

Indigenous) 

Primary Fuel Alternate / Back-up Fuel 

Bagasse Furnace Oil 
(iv)  Fuel Supplier From Sugar Mills From Any oil Supplier 

Supply 

Arrangement 

Primary 

Fuel 

Alternate/ 

Back- Up Fuel 
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Through Conveyor 

Belts/ 

Through Loading 

Tankers and Pumping 

(v)  Sugarcane Crushing 

Capacity 
7,000 TCD 

(vi)  Bagasse Generation 

Capacity 
2100 Ton/Day 

(vii)  Fuel Storage facilities Primary 

Fuel 

Alternate/ 

Back- Up Fuel 

Within Premises Yard Near Boiler 

(viii)  Capacity of Storage 

Facilities 

Primary 

Fuel 

Alternate/ 

Back- Up Fuel 

120,000 Ton 
Tank 

-1 

Tank 

-2 

Tank 

-3 

Tank 

-4 

75 

ton 
x x x 

(ix)  Gross Storage Capacity Primary Fuel Alternate / Backup Fuel 

125,000 Ton x 

Table 4.4: Emission Values 

I • 
Primary Fuel Start up Fuel 

(i)  SOx (mg/Nm3) as SO2 <1700 -- 

(ii)  NOx (mg/Nm3) <400 <600 

(iii)  CO2 12-16 -- 

(iv)  CO (mg/Nm3) <800 -- 

(v)  PM10(mg/Nm3) <500 <300 

Table 4.5: Cooling System 

   

(i) Cooling Water Source / 

Cycle 

Canal water + R.O(Treated water) 
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ANALYSIS OF ALTERNATIVES 

5.1 INTRODUCTION 

A project of any nature consists of various activities, which involve men, money and 

material. These activities may consume natural resources and discharge wastes, which are 

likely to have serious consequence to the environment. A number of alternative options may 

be available to carry out many of these activities. An option with least or nil adverse 

environment impacts is to be selected. Critical analysis is therefore required for selection of 

the right alternative. Alternative Analysis (AA) has been done for critical aspects of the 

I • 	project. The project will be using ample availability of sugarcane from command area & 

bagasse (renewable energy source) from nearby sugar unit for generation of power i.e. 

1 	17.5MW and 21.5MW (net) during crushing season and during off season respectively to 

supply much needed power to national grid. Displacement of fossil fuel energy production 

during bagasse use period will also result in net reduction in CO2 emissions so contributing 

to the control of climate change. M/s Digri-Gen Ltd.. has proposed 25 MW power project in I the close vicinity of DSML. While selecting this site project Proponent have considered 

following factors on the basis of which the site was finalized. While setting -up the proposed 

project following parameters were kept in consideration 

Site Alternative 

A number of factors related to economical crushing, sugar production, economic power 

generation, power evacuation and environmental aspects are involved in site selection. The 

15 	important factors which influence the project site selection are given below: 

1. Techno-economic considerations 

2. Available infrastructure 

3. Environmental considerations 

Techno-Economic Considerations 

The techno-economic considerations in the selection of a site are as detailed below: 

• Availability of suitable land for proposed project 
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• Availability of facility for receipt of raw materials such as bagasse etc 

• Availability of adequate water for process within reasonable distance 

• Suitability of land from topography and geological aspects 

• No displacement of people. 

• Availability of construction water and power 

Available Infrastructure 

Available Infrastructure considerations in the selection of a site are as detailed below: 

• Availability of infrastructure facilities such as main road access to thew proposed 

project site for ease of transportation of workforce, consumables, plant equipments 

and fuel etc., 

• Facility for interconnection with transmission and distribution systems form 

I evacuation of power, 

• Availability of facilities like medical, education, civic amenities and railway 

stationmwithin a reasonable distance from the site. 

5.2 ENVIRONMENTAL CONSIDERATION 

Environmental considerations critical to the selection of a site are listed below: 

a. Avoiding the use of forest land 

b. Minimum use of cultivable land 

c. Away from thickly populated town 

d. Minimum requirement of cutting of trees 

e. No displacement of people 

f. Away from critically polluted area 

I• 	

g. Away from national park and wildlife sanctuaries 

h. Away from tiger reserve/Elephant reserve/turtle nestling grounds. 

i. Away from core zone of biosphere reserve. 

j. Away from Archeological sites. 

I

k. Away from defense installations. 

As per above site selection criteria the proposed site is most suitable for set-up the plant. 
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Analysis of Co-Generation 

I Cogeneration has been adopted as standard means of energy generation since long by the 

sugar industry. With the use of efficient processing and energy management systems, 

energy from bagasse, over and above the sugar factory needs, is available and can be 

exported conveniently in the form of electric power. Application of sugar cogeneration will 

replace a part of fossil-based electricity generation leading to a more sustainable mix in 

power generation. Cogeneration with power export will assist in reducing greenhouse gases 

(GHGs) emissions. In order to continue reliable, efficient and safe operation, the existing 

steam and power generation system will be closed down and replaced with the more 

efficient system in proposed power plant. 

5.3 ANALYSIS OF ALTERNATIVE 

I
Technology 

The only option to use the bagasse effectively is the combustion route, where the bagasse is 

combusted in a boiler to generate steam. However, because of the nature of and 

characteristics of bagasse, both atmospheric & circulating fluidized bed technologies (AFBC 

I 	 and CFBC) and the pulverized fuel (PF) combustion technologies are not suitable for the 

stand-alone combustion of bagasse. Some attempts had been made to integrate the traveling 

grate or pinhole grate technology with a PF technology, but the applicability of this design 

for use of standalone bagasse firing, the cost and efficiency are questionable. So, for all 

practical purposes, the traveling grate technology will be the best suited for this specific 

application. The traveling grate technology may not be the best for coal, as other 

technologies like CFBC and PF are best suited for coal, but however, with two totally 

I different types of fuels and with other technologies not suitable for bagasse, a compromise 

has been made to settle for the travelling grate operating on the Rankine Cycle, with a 

I• traveling grate fired boiler and with a turbine which is designed to supply the process steam 

from its extraction points. 

IThe selection of pressure and temperature, at which high pressure steam is generated, will 

have a significant influence on the amount of power generation. At higher pressure and 

temperature the boiler efficiency improves' and the same quantity of fuel generates the high 

pressure and temperature, containing additional thermal energy. It therefore follows, that 

the highest practical steam pressure and temperature should be selected, taking into 

consideration the limitations imposed by expensive materials of construction for boiler, 

turbine and piping, as well as the limitations of quality and treatment of boiler feed water. 
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At the same time, the capital and operating costs also impact the selection of steam pressure 

and temperature parameters. 

5.4 ANALYSIS OF BOILER TECHNOLOGY 

The proposed project has envisaged 110 bar pressure and 525.0 temperature parameters for 

steam, which will give optimum efficiency and power generation, when extracted through a 

Imatching turbo generator set. The capacity of the boiler and turbine will be 135 TPH and 

26.00 MW respectively. The design philosophy will be to generate optimum levels of power 

from high pressure steam, supply steam and power requirements of the sugar complex and 

auxiliaries, and export optimum level of power to nearby substation. 

For bagasse firing, traveling grate or dumping grate boilers are utilized. In traveling grate 

the ash discharge is by grate movement and automatic. In dumping grate the ash has to be 

I removed manually with opening of furnace bottom doors which is not recommended in 

high pressure boilers. Hence the selection of traveling grates 

Analysis of Fuel 

Fossil energy resources consist primarily of natural gas and furnace oil. Domestic oil supply 

is considered negligible and natural gas resources are becoming scarce in India. Moreover, 

I 	 domestic coal is very high in sulfur and ash content, which will lead to severe environmental 

hazards. The project's proposal for using bagasse, is the best option for environmental and 

economic reasons. In the absence of any cheaper fuel, bagasse utilization is of prime 

importance 
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ANTICIPATED ENVIRONMENTAL IMPACTS AND 
MITIGATION MEASURES 

I 6.1 INTRODUCTION 

The bagasse generated as by-product in the sugar mill will be burnt as fuel in the power 

plant. The steam produced by burning  the bagasse in the boilers will produce electricity in 

return and will also meet the process steam requirement of the sugar mill and the electric 

power will be exported to the national grid. 

The proposed project involves power generation process and equipment. Project process and 

•I 	 equipment involved are boilers, steam turbines, generators, cooling  towers, biomass storage 

and handling facility, Furnace oil storage and handling facility, and grid-station 

Travelling grate boiler technology has been planned which is globally proven for efficient 

use of biomass as fuel for boilers. Since this technology primarily uses biomass fuel such as 

bagasse and cotton stalks, hence it is environmentally, economically and technically sound. 

Baseline of the area's environmental and socio-economic settings was collected in a way like 

what are water resources, what is quality of water, climate, ambient air and noise 

IThe Jamrao canal is the principal surface water resource in the project area. The Jamrao canal 

west brasnch is located about 10..5 Km on north side of the project site which is major 

I source of irrigation. Canal water is the major source of drinking water & irrigation in the 

area. 

I• 	Climate of project area is extremely hot in summer and cold in winter. The summer from 

April to September is very hot (temperature rises to 49 'C). The winter from mid-November 

to end of January is sufficiently cold (temperature drops to 	8 C). The spring  commences 

from early February and continues till mid of April. When the temperature starts raising 

rapidly, the monsoon usually break during July and August, when moderate showers of 

rain are received. 
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6.2 AIR EMISSIONS 

I
Potential impacts: impacts on local air quality may arise from biomass, particulate matter 

emissions results from unburned carbon and impurities in fuels Likely impacts of these 

activities may include deterioration of local and regional air quality, respiratory diseases in 

local community, global warming and acid precipitation. 

IAssessment of potential impacts 

Power plant air emissions may have a major impact on the local and regional air quality. A 

I
significant impact will be interpreted if the concentration of pollutants in the ambient air 

exceeds the SEQS or recognized international guidelines for ambient air quality such as 

World Bank and World Health Organization (WHO) ambient air quality guidelines. 

Mitigation measures 

• 	

The proposed mitigation measures to reduce the impacts on air quality during the proposed 

operation activities are either use of cleaner fuels (low sulfur) or for each boiler, dust 

I
emission (particulate matter will be ensured by an electrostatic precipitator. 

I 
I 
I 

I 
I. 
I 
I 
I 
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Table 6.1: Impact Assessment of Construction Activities of power generation unit 

Environmental 

aspects 
Potential Impact Description Consequence 

severity 

rating 

Likelihood 

/ 
Frequency 

Nature 

of 

impact 

Geographical 

location of 

Impact 

Duration 

of Impact 
Reversibility 

of Impact 
Significance 

of Impact 

Protected 

Areas 

Habitat 	loss, 

temporary 

relocation 

No 	protected 

areas, 

wetlands 	or 

wildlife 

sanctuary 

were 	found 

inside or in the 

close 

proximity 	of 

the area. 

Low Low No 

impact 

Not 

applicable 

Not 

applicable 

Not 

applicable 

Low 

Geology 	and 

Soils 

Soil 	erosion, 	soil 

contamination 	by 

the spillage of fuel, 

oil and chemicals 

The 

construction 

activity 	will 

involve a little 

bit clearing of 

land 	for 	the 

purpose 	of 

installation 	of 

power 	plant 

Medium Medium Direct Local 

/Regional 

Short 

Term 

Reversible Medium 
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units. The land 

is 	already 

acquired 	by 

proponent and 

in use as yard. 

During 

construction 

and 

fabrication 

activity, 	there 

is the potential 

for 	spills 	of 

fuel, 

lubricating oils 

and chemicals 

that could lead 

to 	soil 

contamination. 

Water Depletion of aquifer The 	fresh Medium Low Direct Local Short Reversible Low 
Resources from overuse, 	and 

contamination 	of 

water resources 

by 	the 	spillage 	of 

fuel, 	oil 	and 

chemicals 

water 	is 

available at 5-8 

m 	depth, 	so 

proposed 

project 

activities 	will 

not impact on 

/Regional Term (depending 

on 	the 

rainfall 

pattern 	and 

aquiter 

recharge). 

Environmental 

Total 

Solutions 
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local 	water 

resources. 

Surface and 

aquifer quality 

may 

deteriorate if 

pollutants are 

mixed with 

Surface runoff 

during rain 

and carried to 

water 

resources in 

the vicinity, or 

if pollutants 

leach into the 

ground. 

            

                  

                  

                  

   

Air Quality 

               

    

Vehicular emission 

Dust emission 

Construction 	Medium 

and 

fabrication of 

plant activities 

can generate 

locally exhaust 

emission and 

dust during 

Low Direct 

         

    

Local/ 

Regional 

       

     

Short 

Term 

Irreversible Low 
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activities such 

as 

'earthmoving' 

operations 	by 

using 	tower 

cranes, 

bulldozer- and 

other 

pollutants 

emission from 

diesel 

generators and 

vehicles. 

GHG Emissions The 	main 

source 	for 

GHG 

emissions will 

be 	generators 

and vehicles. 

Low Low Indirect National Long 

term 

Irreversible Low 

Ozone Depletion HCFC 	and 

CFC's if any of 

them 	used 

during project 

activities, 	can 

Low Low Indirect National Long 

term 

Irreversible Low 
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deplete ozone 

layer 

Noise Impacts 	at 	nearest 

community, 

Disturbance 	to 	the 

wildlife 

There 	is 	a 

potential 	of 

disturbance to 

nearby 

community 

due to noise. 

There 	is 	also 

potential 	of 

wildlife 

temporary 

relocation 

because 	of 

noise. 

Medium Low Indirect Local Short 

term 

Reversibility Low 

Waste Liquid Waste: 

risk of liquid waste 

contaminating 

aquifer, 

The proposed 

project activity 

would 

generate 

liquid 	waste 

from campsite. 

Medium Low Direct local Short 

term 

Reversible Low 

contaminating 

surface water 

Solid Waste (Non- 

hazardous) Aesthetic 

issues 

The proposed 

project 	works 

will 	result 	in 

Low Low Direct Regional Short 

term 

Reversible Low 

Environmental 
Total 
Solutions 
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the generation 

of a range of 

non- 

hazardous 

solid wastes. 

Hazardous waste: 

soil, 	surface 	and 

aquifer 

contamination 

Hazardous 

waste such as 

waste 	oil, 

batteries, 

Chemicals and 

clinical 	waste 

generated 

during 

construction 

and 

fabrication 

activities. 

Medium Medium Direct Local Short 

term 

Reversible Medium 

Traffic Disturbance to local 

community 

During 	the 

project 

activities, 	the 

traffic 

movement on 

the main road 

Medium Low Direct Local Short 

term 

Reversible Low 

Environmental 

Total 

Solutions 
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and 	project 

site 	will 

increase. The 

project site is 

located near 

Urnerkot road 

with very low 

traffic 

movement, so 

no major issue 

will be raised 

due 	to 

movement of 

vehicles. 
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Permissible limits of NOx will be ensured by boiler design (to limit NOx generation). 

I
Monitoring of ambient air parameters (PM10, SO2, and NOx) emissions should be carried out 

to ensure compliance with the SEQS as per requirement of SMART. 

IResidual impact 

I 	

If the mitigation measures are effectively implemented, the residual impact of the proposed 

activities on the area's air quality is expected to be low in significance. 

6.3 WATER RESOURCES POTENTIAL IMPACTS 

Proposed activities could affect the area's water resources in two ways by overuse and 

contamination. Assessment of potential impacts: Water will be required during operational 

activities. Water will be exploited from groundwater aquifer through deep bore wells. Water 

conservation practices will be utilized to reduce the water consumption. The domestic 

I 

	

	 effluents shall be collected and treated through on site wastewater treatment system 

including septic tanks. Process effluents will be collected and treated in a separate network 

to comply with SEQS. The project area may expect heavy rain and to protect the area from 

this impact, campsite location will be selected on relatively high ground. All spills will be 

Ihandled as soon as reasonably practical. 

I

Mitigation measures: Follow good housekeeping practices with all machinery that 

may potentially discharge wastewater. No untreated effluents will be released to the 

environment. 

Residual impact 

The nature of impact is direct and its reversibility depends on the rainfall pattern, catchment 

size and associated aquifer recharge to the project area. The significance level given is low, 

because the water in the area is abundant due to the project area's proximity to the Indus 

River. Proper implementation of the required mitigation and monitoring techniques will 

prevent any adverse water quality impacts. 

6.4 GHG EMISSIONS 

Potential Impacts 

Greenhouse gases are released as a result of combustion process. The increase in greenhouse 

gas emissions in the atmosphere due to human activities such as combustion and land use 

change contributes to the global warming. 

I 
I 

Environmental 
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Assessment of potential impacts 

The Kyoto Protocol is an amendment to the United Nations Framework Convention on 

Climate Change (UNFCCC) an international treaty on global warming. The proposed project 

has a high thermal efficiency relative to alternative systems and will produce lower CO2 

emissions per kilowatt of electric generation produced. Greenhouse gas mitigation options 

include sequestration of CO2 in biologic 'sinks' such as plant biomass. Proponent committed 

to plant 20,000 trees along roads, boundary walls and in orchards. 

Mitigation measures 

There are no generally accepted methods for the mitigation of CO2 emissions. However, one 

I

possible mitigation strategies will be given consideration. This includes carbon sequestration 

by planting trees. As the plant site is in the area with an average rainfall of 212 mm on the 

I

basis of last 10years data, carbon sequestration by planting indigenous trees near the plant 

• site could be viable remedial measure. 

Residual impacts 

CO2 emissions contributes to the global warming however, CO2 emissions from the 

proposed project will be considerably less per unit electricity generated compared to any 

other conventional alternative. 

Hazardous materials potential issues: The operations of power plant will require use of 

process chemicals for water treatment, lubrications and corrosion control etc. Some of these 

chemicals may be of hazardous nature. These chemicals may have a potential to harm 

human health and contaminate soil, surface and groundwater if not handled correctly. 

Assessment of potential impacts 

A significant impact will be interpreted if the hazardous materials are not handled properly. 

The chemicals for the plant operations will include various salts, coagulants, flocculants, 

sulfuric acid and caustic soda for water treatment and regeneration systems, lubricants etc. 

for use in plant maintenance and workshop. 

Mitigation measures 

A chemical and hazardous material handling procedure will be prepared that will contain 

storage and handling of hazardous materials will be in accordance with international 

standards and appropriate to their hazard characteristics, storage areas for fuels and liquid 

chemicals will be designed with secondary containment to prevent spills and contamination 

• 
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of soil and groundwater. Labeling will be placed on all storage vessels/containers as 

I 	 appropriate to national and international standards. The labeling will clearly identify the 

stored materials. Supporting information such as material safety data sheets (MSDS) will be 

I available for all hazardous materials. Hazardous materials such as used oil filters, batteries, 

chemical containers, grease traps etc. will be hauled away by contractor for recycling. 

IResidual impacts 

Implementation of the proposed mitigation measures is not likely to leave any significant 

I
impact. The proposed project will avoid use of ozone depleting compounds such as Halon, 

Chlorofluorocarbons (CFC), Hydro chlorofluorocarbons (HCFC) or any other source which 

deplete the ozone layer, so the overall assessment of the impact is significantly low. 

6.5 PLANT NOISE POTENTIAL ISSUES 

I The proposed power plant extension will result in increase in noise. The increased noise may 

be a source of disturbance to nearby communities and residential areas. 

Assessment of potential impacts 

Noise sources in the community mostly intermittent in nature including road traffic. It can 

therefore be concluded that area surrounding the power plant boundary has low noise 

pollution. Noise levels at the power plant location will be high, however only concerned 

staff will be working in the area with required PPE, and the exposure will be limited to short 

durations. The residential area is located about 2 Km away from the proposed project site 

and there will be no significant impact on community. Plantation along the boundary walls 

of plant will also act as noise barrier and will prevent the noise pollution. 

Mitigation measures 

Effective noise suppression design and plan will be made for all noise producing equipment. 

Plantation will be developed along boundary side of plant site. 

Residual Impacts 

Implementation of the mitigation measures proposed above will result in negligible / no 

residual impact due to plant noise on surrounding environment. 

6.6 WASTEWATER POTENTIAL ISSUES 

The power plant operation will generate wastewater in the form of cooling tower blow 

down, plant low volume wastes and sanitary wastewater from plant colony. The wastewater 

may be a potential source of pollution to surface and groundwater resources of the area. 

Environmental 
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Assessment of potential impacts: A significant impact will be interpreted if discharged to the 

I 	 environment exceed the SEQS limits for effluent discharge or World Bank guidelines for 

effluent discharge from power plant. Similarly a significant impact will be interpreted if 

I wastewater contaminates the groundwater. The wastewater will be treated by using an 

appropriate treatment technology before discharging into open environment. Treated 

I effluents will comply with SEQS. 

Mitigation measures 

Wastewater will be treated before discharging into nearby drain canal. Monitoring of 

effluents should be carried out as per requirement of SMART to ensure compliance with the 

SEQS and World Bank guidelines. 

Residual impacts 

• 	Implementation of the proposed mitigation measures and regular monitoring is not likely to 

leave any significant impact of the wastewater from the proposed power plant. 

6.7 SOLID WASTE MANAGEMENT POTENTIAL ISSUES 

The solid waste generated during the operational phase of proposed project may pose health 

hazard, pollute soil, surface and ground water if not managed properly. 

Assessment of potential impacts 

A significant impact will be interpreted if the waste management is not carried out properly; 

which may effect to health of workers, pollution of soil, surface or groundwater. Any person 

is exposed to potentially hazardous waste generated by the project. Excessive wastes are 

generated, recyclable waste is not recycled, waste are scattered, handling of wastes results in 

contamination, and wastes are improperly disposed of causing pollution. All wastes 

I• 	generated from the project will be properly handled, stored and disposed of. The 

environmental impacts will be tiniest after the implementation of the proposed mitigations. 

Mitigation measures 

It includes separate waste bins will be placed for different type of wastes - plastic, paper, 

metal, glass, wood, and cotton. Recyclable material will be separated at source and hauled 

away by contractor for recycling, Non-hazardous non-recyclable wastes such as construction 

camp kitchen wastes will be properly dispose off. No hazardous such as organic waste (fruit 

and vegetable etc.) waste will be dumped at any location outside the plant boundary. All 
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hazardous waste will be separated from other wastes. Hazardous wastes will be stored in 

designated areas with restricted access and proper marking. Surplus materials including 

partially filled chemical and paint containers will be returned to suppliers. Inert wastes will 

be disposed of onsite as fill material. Training will be provided to personnel for 

identification, segregation, and management of waste. 

Residual Impacts: 

Proper implementation of the mitigation measures will ensure that the residual impact from 

waste is minimum. 

Environmental 
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Solutions 
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ENVIRONMENTAL MANAGEMENT PLAN 

I 7.1 	PREFACE 

The potential environmental impacts are identified from the planning stage of proposed 

I
project through Environmental Impact Assessment process. The Environmental 

Management Plan (EMP) is a tool that serves as to manage environmental impacts and 

I 	specifically focuses on implementation of mitigation measures in its true sense against likely 

environmental impacts. 

I 40 	The primary objectives of the EMP are to facilitate the implementation of the identified 

mitigation measures. It defines legislative requirements, guidelines and best industry 

practices that apply to the project and the responsibilities of the project proponent. It also 

defines a monitoring mechanism and identifies monitoring parameters in order to ensure 

the complete implementation of all mitigation measures and the effectiveness of mitigation 

measures. It provides the requirements for environmental monitoring and auditing and 

mechanism for taking timely action in the face of unanticipated environmental situations. 

The management and monitoring plan is attached in Table 7.1. 

I 
I 

1 

Environmental 
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7.2 POTENTIAL IMPACTS AND THEIR MITIGATION MEASURES 

No Impact Mitigation Measures Respousibilit 

!I 

Monitoring Timing 

. Air 
Emissions 

1.1 Monitoring of gaseous emissions should be carried out 
regularly to ensure compliance with the NEQS and World Bank 
emission guidelines. 

DGL Records of 
operational 
parameters / 
periodic 
monitoring of stack 
emissions 

Operation 
phase 

2.  Water 
Resources 

2.1 Follow good housekeeping practices with all machinery that 
may potentially discharge wastewater; 

DGL 

---  
3.  Waste Water 4.1 Wastewater will be disposed off after required treatment. DGL Provision of 

wastewater 
treatment plant at 
design phase/ 
Monitor compliance 

Operation 
phase 

4.2 Sanitary wastewater will be treated as per waste management 
plan 

DGL Monitor compliance 
/ wastewater 
sampling and 
testing records 

Operation 
phase 

1•11MMI1  
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4.3 Monitoring of effluents should be carried out as per 
requirement of SMART to ensure compliance with the SEQS 
and World Bank guidelines. 

DGL Monitor compliance 
/wastewater 
samplingand testing 

records 

Operation 
phase 

4.4 No hazardous untreated effluents will be released to the 
environment 

DGL. Monitor compliance Operation 

phase 
4. Waste 

Management 
5.1 Separate waste bins will be placed for different type of wastes - 

plastic, paper, metal, glass, wood, and cotton 
DGL Monitor compliance 

Operation phase 

Operation 

phase 

5.2 Recyclable material will be separated at source. DGL Monitor Compliance Operation 

phase 
5.3 Non-hazardous non-recyclable wastes such as construction 

camp kitchen wastes will be disposed off on designated site. 
DGL Monitor Compliance Operation 

phase 

5.4 No waste will be dumped at any location outside the plant 
boundary. 

DGL Monitor compliance Operation 

phase 
5.5 All hazardous waste will be separated from other wastes. 

Hazardous wastes will be stored in designated areas with 

restricted access and proper marking. 

DGL Monitor compliance Operation 

phase 

5.6 An emergency response plan will be developed for the 

hazardous waste (and substances). 
DGL Develop and 

implement 

emergency response 

plan. 

During 

constructi 

on phase 

5.7 All containers of hazardous waste will be appropriately labeled. DGL Check compliance During 
constructi 
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on phase 

5.  Hazardous 
Material 

6.1 Storage and handling of hazardous materials will be in 
accordance with international standards and appropriate to 
their hazard characteristics  

DGL Monitor compliance Operation 
phase 

6.2 Storage areas for fuels and liquid chemicals will be designed 
with secondary containment to prevent spills and 
contamination of soil and groundwater. 

DGL Monitor compliance Planning 
and 
designpha 
se/Operat 
ion phase 

6.3 Labeling will be placed on all storage vessels/containers as 
appropriate to national and international standards. The 
labeling will clearly identify the stored materials. 

DGL Monitor compliance Operation 
phase 

— 
6.4 A Hazardous Materials Register will be in place to cover 

hazardous material name, HAZCHEM/ United Nations Code, 
Material Safety Data Sheet (MSDS), summary of maximum 
inventory, storage requirements and precautions, location, 

physical properties of the materials and approved disposal 

methods. 

DGL Monitor compliance 
/Disposal records 

Operation 
phase 

 _ 
6.  Occupational 

Health & 
Safety 

7.1 Electrical Hazards 

7.1.1 Written procedures to de-energize circuits that will be impacted 

by the repair activity will be prepared. 

DGL Monitor compliance Operation 

phase 

7.2 Confined Space Entry 

7.2.1 Standard procedures for confined space entries will be 
prepared. The procedure will include: electrical lockout, air 
testing before and during entry, proper respiratory protection if 
required, standby help (buddy system), and piping system 

DGL Monitor compliance Operation 
phase 

Environmental 
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disconnection. 
7.3 Machine Guarding 
7.3.1 Proper machine guarding, which is critical for the prevention of 

injuries to workers by isolating them from moving machinery, 
will be provided. 

DGL Monitor compliance Planning 
and 
design 
phase 

7.4 Eye Head and Foot Protection 	 _ 
7.4.1 Head protection will be worn in appropriate plant areas, i.e., 

power block and production areas. Open-toed shoes will be 
prohibited. Eye protection will be required during all 
maintenance activities involving dust exposure or the 
production of particulates from sanding or grinding activities. 

DGL Monitor compliance Operation 
phase 

____ 	_ 
7.5 Fire and Explosion Hazards 

7.5.1 Firefighting equipment will be available in the form of ABC fire 
extinguishers as a minimum, and their locations will be clearly 
marked. 

DGL Monitor compliance Operation 
phase 

______ 
7.5.2 Exits from work places will be well marked and visible in dim 

light. 

DGL Monitor compliance Planning 
and 
design 

phase 

7.5.3 Fire water will be located throughout the plant in well-marked 
piping. 

DGL Monitor compliance Planning 
and 
design 
phase 

7.5.4 An emergency response plan will be prepared for evacuation of 
personnel and equipment. 

DGL Emergency 
responseplan, 
record of drills 

Operation 
phase 

Environmental 
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7.6 Housekeeping 

7.6.1 Housekeeping will be frequent and thorough to prevent slips, 

trips, and falls. 

DGL Monitor compliance Operation 

phase 

7.6.2 A lockout / tag out program will be implemented. DGL Records of 

lockout/ tag out 

Operation 

phase 

7.7 Chemical Exposure 

7.7.1 Proper precautions will be taken to minimize employee risk to 

chemical exposure 

DGL Records 
ofoccupational air 

monitoring. 

Operation 

phase 

---- 

7.7.2 Provision will be made for respirator usage in areas where 

chemical exposure concentrations are exceeding the guideline 

values. 

DGL Monitor compliance Operation 

phase 

7.8 Noise Level Exposure 

7.8.1 Provision will be made for PPEs in areas with noise levels 

exceeding the guideline values. 

DGL Monitor compliance Operation 

phase 

7.8.2 A hearing conservation programme for plant workers will be 

started which may include: audiometry, training in the use of 

hearing protection (ear muffs, plugs, canal caps), identification 

of areas that have high (85 dB (A) or above) sound levels, and 

discussion of the effects of noise exposure 

DGL Monitor compliance Operation 

phase 

7.8 Noise Level Exposure 

7.8.1 Provision will be made for PPEs in areas with noise levels 

exceeding the guideline values. 

DGI. Monitor compliance Operation 

phase 

7.8.2 A hearing conservation programme for plant workers will be 

started which may include: audiometry, training in the use of 

hearing protection (ear muffs, plugs, canal caps), identification 

of areas that have high (85 dB (A) or above) sound levels, and 

discussion of the effects of noise exposure. 

DGL Monitor compliance Operation 

phase 
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7.9 Heat Related Stress/Illness 

7.9.1 Staff will be trained for management of heat related stress and 

illness, such as proper work/rest cycle and increased intake of 

fluids 

during hot weather. 

DGL Monitor compliance Operation 

phase 

Environmental 
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7.3 BOILER EMISSIONS CONTROL OPTIONS - NOx 

NO control has been a focus of emission control research and development in boilers. The 

following provides a description of the most prominent emission control approaches. 

Combustion Process emissions Control 

Combustion control techniques are less costly than post-combustion control methods and 

are often used on industrial boilers for NO control. Control of combustion temperature has 

been the principal focus of combustion process control in boilers. Combustion control 

requires tradeoffs - high temperatures favor complete burn up of the fuel and low residual 

hydrocarbons and CO, but promote NOx  formation. Very lean combustion dilutes the 

combustion process and reduces combustion temperatures and NO, formation, and allows a 

higher compression ratio or peak firing pressures resulting in higher efficiency. However, if 

I the mixture is too lean, misfiring and incomplete combustion occurs, increasing CO and 

VOC emissions. 
 

Flue Gas Recirculation (FGR) 

FGR is the most effective technique for reducing NO. emissions from industrial boilers with 

inputs below 100 MMBtu/hr. With FGR, a portion of the relatively cool boiler exhaust gases 

re-enter the combustion process, reducing the flame temperature and associated thermal 

NO, formation. It is the most popular and effective NO, reduction method for fire tube and 

water tube boilers, and many applications can rely solely on FGR to meet environmental 

standards. 

External FGR employs a fan to re-circulate the flue gases into the flame, with external piping 

carrying the gases from the stack to the burner. A valve responding to boiler input controls 

the recirculation rate. Induced FGR relies on the combustion air fan for flue gas 

recirculation. A portion of the gases travel via duct work or move internally to the air fan 

where they are premixed with combustion air and introduced into the flame through the 

burner. Induced FGR in newer designs utilize an integral design that is relatively 

uncomplicated and reliable. The physical limit to NO. reduction via FGR is 80 percent in 

natural gas-fired boilers and 25 percent for standard fuel oils. 

Low Excess Air Firing (LAE) 

Boilers are fired with excess air to ensure complete combustion. However, excess air levels 

I
greater than 45 percent can result in increased NO. formation, because the excess nitrogen 
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and oxygen in the combustion air entering the flame combine to form thermal NOR. 

Providing less excess air means limiting the amount of excess air that enters the combustion 

process, thus limiting the amount of extra nitrogen and oxygen entering the flame. This is 

accomplished through burner design modification and is optimized through the use of 

oxygen trim controls. LAE typically results in overall NO reductions of 5 to 10 percent when 

firing with natural gas, and is suitable for most boilers. 

Burner Modifications 

By modifying the design of standard burners to create a larger flame, lower flame 

temperatures and lower thermal NO formation can be achieved, resulting in lower overall 

NO emissions. While most boiler types and sizes can accommodate burner modifications, it 

is most effective for boilers firing natural gas and distillate fuel oils, with little effectiveness 

in heavy oil-fired boilers. Also, burner modifications must be complemented with other NO 

reduction methods, such as flue gas recirculation, to comply with the more stringent 

environmental regulations. Achieving low NO levels (30 ppm) through burner modification 

alone can adversely impact boiler operating parameters such as turndown, capacity, CO 

levels, and efficiency. 

Water/Steam Injection 

Injecting water or steam into the flame reduces flame temperature, lowering thermal NO 

formation and overall NO emissions. I Iowever, under normal operating conditions, 

water/steam injection can lower boiler efficiency by 3 to 10 percent. Also, there is a practical 

limit to the amount that can be injected without causing condensation-related problems. 

This method is often employed in conjunction with other NO control techniques such as 

burner modifications or flue gas recirculation. When used with natural gas-fired boilers, 

water/steam injection can result in NO reduction of up to 80 percent, with lower reductions 

achievable in oil-fired boilers. 

7.4 POST-COMBUSTION EMISSIONS CONTROL 

There are several types of exhaust gas treatment processes that are applicable to industrial 

boilers. 

Selective Non-Catalytic Reduction (SNCR) 

In a boiler with SNCR, a NO reducing agent such as ammonia or urea is injected into the 

boiler exhaust gases at a temperature in the 1,400 to 1,600° F range. The agent breaks down 

the NO in the exhaust gases into water and atmospheric nitrogen (N2). While SNCR can 
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reduce boiler NO emissions by up to 70 percent, it is very difficult to apply this technology 

to industrial boilers that modulate or cycle frequently because the agent must be introduced 

at a specific flue gas temperature in order to perform properly. Also, the location of the 

exhaust gases at the necessary temperature is constantly changing in a cycling boiler. 

Selective Catalytic Reduction (SCR) 

This technology involves the injection of the reducing agent into the boiler exhaust gas in the 

presence of a catalyst. The catalyst allows the reducing agent to operate at lower exhaust 

temperatures than SNCR, in the 500 to 1,200° F depending on the type of catalyst. NO 

reductions of up to 90 percent are achievable with SCR. The two agents used commercially 

are ammonia (NH3in anhydrous liquid form or aqueous solution) and aqueous urea. Urea 

decomposes in the hot exhaust gas and SCR reactor, releasing ammonia. Approximately 0.9 

to 1.0 moles of ammonia is required per mole of NO at the SCR reactor inlet in order to 

achieve an 80 to 90 percent NOx  reduction. 

SCR is however costly to use and can only occasionally be justified on boilers with inputs of 

less than 100 MMBtu/hr. SCR requires on-site storage of ammonia, a hazardous chemical. In 

addition, ammonia can "slip" through the process unreacted, contributing to environmental 

and health concerns. 

7.5 BOILER EMISSIONS CONTROL OPTIONS - SOx 

The traditional method for controlling SO. emissions is dispersion via a tall stack to limit 

ground level emissions. The more stringent SO), emissions requirements in force today 

demand the use of reduction methods as well. These include use of low sulfur fuel, 

desulfurizing fuel, and flue gas desulfurization (FGD). Desulfurization of fuel, such as in 

FGD, primarily applies to coal, and is principally used for utility boiler emissions control. 

Use of low sulfur fuels is the most cost effective SO. control method for industrial boilers, as 

it does not require installation and maintenance of special equipment. 

7.6 KINDS OF IMPACT EXERCISED 

Potential project impacts which are provided for the consideration within the investigation 

of scale identification and the composition of impacts on the environment include the next 

aspects: 

Air quality: The investigation on modeling the dispersion pollutants in the atmospheric air 

was carried out with the purpose of the assessment of the supposed emission levels. 
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Fig 7.1: Greenhouse gas emission reduction 

The basic question, which would be considered within the framework of this investigation, 

will be an identification of the levels of possible pollutant impacts on the atmospheric air 

condition at the boundary of the estimated sanitary protection zone of the enterprise. 

Waste: The organization scheme assessment of waste management with the purpose of 

providing the maximum reduction of the impact level connecting with generation and 

disposal of wastes. 

Energy resources and greenhouse gas emissions: The questions connecting with energy 

resources consumption and generation of greenhouse gas emissions. 

Acoustic regime: The noise impact assessment connecting with the object operation, in the 

context of the existing regulatory requirements. 

Social factors: The questions of population employment, labor conditions and the proposed 

object impacts connecting with it. 

Soil cover: The investigation of the project impacts on the soil condition determines the 

possibility for mechanical breaking of the soil condition in the course of the construction, as 

well as for the threat of polluting by the object operation. 

I 
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Vegetable cover: General characteristic of the vegetation, typical to this area (the realization 

of the project will not lead to the change of vegetable cover of this area, as there is no 

vegetation on the site). 

Fauna: The characteristic of the fauna in this area and the assessment of the object impact on 

the wildlife habitual area. 

Surface-water: The assessment of the projected object impacts on the surface-water objects 

by taking out them for the production needs. 

Geological environment and groundwater: The investigation of the projected activity 

efficiency intended for the prevention of leakages and occurrence of erosion, karstic and 

other things on the pipeline routes. 

i 7.7 IMPACT AT THE CONSTRUCTION STAGE 

The main impact at the stage of construction will be bound to dusting in the course of the 

construction work. However, with taking into consideration the fact that the nearest 

dwelling houses are situated at the distance of 680 m, the main type of risk is the dust 

emission impact on the health of the manufacturing personnel, working at the site. In order 

to decrease this impacts the activities on dust emission control and its exclusion will be 

implemented together with the measures that guarantee the permanent usage of the 

respective personal protective equipment. 

As a result of the estimation of transport emissions it was established that the degree of 

automobile exhaust gas impacts is insignificant. 

• Pollutants emissions into the atmosphere in the course of the construction will not 

influence on the health of the residents living near project area and, as a result of 

providing the protective measures, on the health of the personnel. 

Groundwater pollution at the construction site may turn out to take place under the 

migration of the existing polluting compounds presenting in the earth or/and as a result of 

the entrance of the materials used in the course of the construction work. 

The reduction of the risk degree will provided by means of cleaning the extremely polluted 

grounds in the proportion to their identification with the subsequent disposal of the 

I
extracted polluted earth at the specially equipped areas for dangerous waste disposal 
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outside the enterprise territory. In order to reduce the risk of polluting as a result of spillage 

and leakage the storage of potentially dangerous materials will be provided in the special 

containers. 

The stipulated control system of dangerous substances storage and the liquidation of 

pollutants entrance into the soil will make it possible to avoid polluting groundwater by the 

construction. 

The extraction of the old construction elements: underground communication, basement 

parts, polluted and techno-genic soil will lead to the earth de-compaction and the loss of 

groundwater protection. The minimization of these negative impacts is possible at the 

expense of the construction term acceleration and the observation of the recommendations 

from the EIA section, excluding the entrance of pollutants into the open trenches and pits. 

The over site excavation is evidently projected as the minimum one. Significant impacts on 

the geological environment ought not to be expected within such conditions. 

Driving pits under the buildings and engineering constructions determines the most 

significant impacts on the geological environment. The depth and the size of these pits are 

designed in such a way that almost the whole thickness of the aeration zone rocks will be 

blocked by the underground part of the constructions. Therewith a rather weak de-

compaction of the rocks of the future basement and a possible lowering of the groundwater 

level by dewatering are predicted. 

The construction of the proposed power plant is planned to be carried out within the earliest 

possible time with the application of the developed nature-oriented technologies that will 

make it possible to minimize the impact on the geological environment. 

7.8 IMPACT AT THE OPERATION STAGE 

Impact on the atmospheric air 

Nowadays pollutant concentration in the atmospheric air of the enterprise location area is 

big enough. Besides, under the results of the long-term monitoring of the atmospheric air it 

was determined that the concentration of dust, nitrogen dioxide and carbonic oxide has 

increased three times for 18 years. 

• There is a stable tendency of the significant deterioration of the atmospheric air 

quality over the years. Rejecting the facility replacement with a new, more 
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producible and environmentally friendly one will preserve this tendency and worsen 

the environmental situation in the region. 

The estimation of the pollutant concentration in the atmosphere are made under the three 

scenarios: 

• Existing condition 

• Maximum development (the projected power-generating unit sources are added to 

the existing emission sources) 

It is necessary to mention, that the estimation is made for the situation when all units work 

with peak load, that extremely rare happen in practice. At the next stages of projecting 

operation conditions of facilities will be specified and the probability of such a situation will 

be estimated. The projected combined cycle gas turbine power plant is characterized by a 

significantly lower emission rates. 

Acoustic regime impact 

As it generally known, there is an acoustic discomfort zone for any fuel combusting 

enterprise. The estimation made shows, that the acoustic discomfort zone for the enterprise 

does not exceed 180 m that is much lower sanitary protection zone of the facility. 

In order to reduce the noise level made at the projected plant it is planned to introduce a 

number of activity, among which are: 

• Sound levels, created by the proposed facility, must not exceed 75dBA within one 

meter of coating. 

• The sound-deadening system of GTP air intake duct must provide the reduction of 

the sound level up to Tio75dBA at the distance of lm from the surface of air intake. 

• The installation of sound attenuators into ventilating systems, serving the rooms 

with the permanent people stay. 

• The application of sound protecting enclosure inside the room. 

• The installation of ventilators with vibration isolators. 

• Connecting ventilator sets with air duct through flexible connectors etc. 

7.9 LANDSCAPE AND VISUAL CHANGES 

The site for the proposed plant is leased from Digri Sugar Mills from their premises and 

there were warehouses earlier at the side singled out for the construction. Therefore, the 
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planning activity is not connected to the deforestation of woody shrubby vegetation, the 

elimination of greenery and will not lead to the reduction of green plantation size within the 

region of the object location, and will even allow increasing the green plantation size within 

the green space work. 

7.10 MATERIAL UTILIZATION AND WASTE MANAGEMENT 

The waste products generated in the course of the operation will be same as that of other 

bagasse based cogeneration power plants. 

However, the frequency of transformer fluid, accumulator battery change will be reduced 

with putting the proposed facility into the operation, as the performance life of the plant 

transformers is 30 years without oil change, and the performance life of accumulator 

batteries is 25 years. 

The opportunities for minimization the quantity of waste generation will be searched out in 

the course of organizing the management system of waste that are generated during the 

operation: 

• Sorting out is made according to the classes of danger with the subsequent division 

of waste products which depends on the type (this division makes the waste 

management procedure easier as well as the process of recycling more economical). 

• All actions on the collection and storage of waste shall be done according to the 

Project of Standards on Waste Generating and Disposal Limits 

• Location, projecting and operating of objects are to be organized in such a way that 

provides work condition security as well as minimization of potentially unfavorable 

impact of stored waste on the environment, constructions and public health. 

• Sorting out waste products is to be made according to their class of danger, their 

physical and chemical properties when collecting and storing them. 

• Operations of waste collection and storage are to be provided with containers of 

appropriate size and for the waste which has a relevant danger class, adequate 

physical and chemical properties. 

• Marking of containers, used for waste collection and storage, as well as registration 

in respective documents of such data as a source of waste products, their quantity, a 

danger class, a collection date and a date of disposal at the production facility with 

the purpose of storage are to be made. 
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• Sorting out and storage of waste products are subjects to take into account the way of 

their final application (i.e., the waste for recycling is provided to be stored separately 

from the waste for neutralization and disposal). 

• Collection of household rubbish in plastic packages, washing and disinfecting the 

containers which were subject to rupture or damage are to be provided etc. 

Impact on the surface-waters 

Water withdrawal for the plant will be made from the tube well and the nala canal as an 

alternate (if required). The volume of the surface-water withdrawn remains at the same 

level. Separate collection of sewage allows guaranteeing a high quality of sewage treatment. 

Foul drainage from the sanitary sewage system will be made into the available sewage 

system of the facility, and further into the municipal sewage system. 

Rainy and industry storm drains are to be exported by a net of gulley into the storm sewage 

system. An opportunity is provided for making laboratory tests that check the quality of 

water to ascertain whether it is necessary to establish a water treatment systems before the 

water drainage into the common sewage system. Than the water is exported into the local 

municipal disposal system. 

Drains dirty with mazut and oil are exported into the oil and mazut drain tanks for the 

subsequent treatment. The treated sewage are directed into the cycle of water processing, 

oil-slime is drained into the oil-slime storage unit. 

Impact on the ground waters 

A significant impact on the ground waters is not expected in the course of operation. 

Effective measures against leakage out of reservoirs and the underground water-bearing 

communications must be developed within the project. 

The leakage and soakage of polluting substances from the adjacent areas are probable 

negative factors worsening the quality of the groundwater. Organized permanent 

monitoring of the groundwater allows identifying and eliminating the probable entrance of 

the polluting substances. 

Impact on the soils 

The most significant impacts on the site soils are mechanical movements, warehousing into 

piles and clamp as well as soil replacement. These impacts may be positive by the renewal of 
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earlier polluted soil cover. The impact may occur in the course of operation when oil 

products may leak. For this case an activity complex is provided for the protection from 

leakage which includes: 

• application of special anticorrosive coats; 

• technical examination, diagnosis and testing; 

• computation of wall thickness on the basis of providing strength and safe operation 

by the working temperature range; 

• Periodic examination and control etc. 

Dangerous waste storage on the open soil is precluded as it may cause the entrance of 

polluting substances into the soils. 

7.11 IMPACT ON THE GEOLOGICAL ENVIRONMENT 

Construction yielding by building and construction operation is expected to be minimum 

and short-term. Vibration attending the machinery work will not have a negative impact on 

the foundation soil. These soils do not have such a negative feature as thixotropy and will 

not reduce their bearing value. Watering the green plants by landscaping is projected within 

the consumption that is not enough to provoke under flooding the area. 

Impact on the social and economic conditions 

The main impact of the construction and operation of the project on the economy of the 

town and the Territory on the whole will be connected to the disposition of the contracts for 

building and for procurement of construction materials. It is also planned to conclude 

contracts with local companies for execution of work on transportation and disposal of solid 

domestic waste, delivery of necessary materials and facilities. 

I 4) The impact of the construction and operation of the project on the social economic 

conditions of the project area will be positive, and, first of all, infers creating additional job 

positions, increasing the income of workers and purchasing activity of the population due to 

material purchases and service providing for the construction needs. 

The important impact of the project realization must become the growth of the work 

position amounts as in the town so as in the region. Industrial sectors where power industry 

plays the essential role intensively develop in the Territory and adjacent regions in recent 

years. In connection with this project realization there will also appear an opportunity that 
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encourages the growth of electric and thermal power supply for domestic needs of the 

developing town, for social and commercial economy sectors of the town, the Territory and 

the whole region, the growth of salaries, the migratory population increase and the 

improvement of other social rates. Owing to the project realization all mentioned above rates 

either stabilize the social situation in the Territory, or make it better. 

In the course of the project realization the industrial capacities will be provided by thermal 

or electric power from the captive production that will not negatively affect the electric 

power generation, energy supply of the town. 

The construction and operation of power plant will not make any pressure on the existing 

health service in the town, as the town has the necessary capacities to render such kind of 

I

services. As new land allotment for the new object construction is not required, this will not 

• 	influence on agriculture, resort territories. In whole a positive impact of this project is 

expected on the social economic situation in the project area. 

I 
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7.12 SUMMARY OF IMPACTS 

Impact on the environment Suggested cushion activities Residual impacts Level 	of 	residual 

impacts 
.  

Impact on the landscape and the 

exterior view 

• None of activities are suggested, as 

the 	surrounding 	landscape 	is 	the 

industrial 	one. 	The 	time 	of 

construction is limited. 

• No Insignificant positive 

impacts 

Insignificant 

negative impacts 
Impact on the atmospheric air • Development 	of 	procedures 	on 

irrigation of road surface before the 

construction work begins; material 

storage in piles to minimize dusting. 

As far as necessary use closed trucks 

to transport discrete materials from 

the site in order to prevent dispersion 

by transportation. 

• Dusting 	in 	the 	course 	of 

construction work The impact is 

significantly reduced 

Insignificant 

negative impacts 
Water pollution as a result of 

possible 	leakage 	of 	fuels 	and 

lubricants 	and 	chemical 

substances in the course of the 

construction work. 

• To allot a special ground with a 

protection 	from 	leakages 	for 	the 

purpose 	of 	storing 	potentially 

polluting 	substances. 	Development 

of working instructions to guarantee 

the right treatment of these materials. 

• Impact risk is significantly 

• reduced 

Waste generation by the 

construction work 

• Development of procedures of waste 

control and storage to guarantee the 

right identification of waste, rules of 

storage 	safety, 	reuse 	or 	recycling, 

where 	the 	transportation 	to 	the 

special site is possible. 

• Generation of construction 

• Waste Reducing waste volumes 

which are to be buried in the 

course of the assumed activities. 

Insignificant 

negative impacts 

Noise • Development of the plan to control • Reducing 	the 	level 	of 	noise Insignificant 
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noise. It may include: 

Switch off plants and facilities when 
they do not work. 

Determine the site working hours. 

Develop 	a 	work 	program 	to 
minimize the work during the non-

working hours (not daytime). 

A brief instruction of all workers 

about the noise control measures. 

Use 	temporary 	screens 	or 	partial 
enclosure of the territory, where the 
activity takes place. 

impact. negative impacts 

Impact on the atmospheric air • 

• 

Development of normative standards 

of maximum permissible emissions 
for 	the 	sources 	of 	all 	pollutants, 
providing the correspondence of near 
the 	ground 	concentrations 	at 	the 
bounds of sanitary protective zone to 
the 	maximum 	permissible 
concentrations. 	Development 	of 
activity on the emission regulation 
during 	the 	period 	of unfavorable 
meteorological conditions. 

Organization of permanent control 
after 	pollutant 	emissions 	into 	the 
atmosphere with the application of 

the results of planned observations. 

• 

• 

After putting the plant into the 

operation the concentration of 
most 	pollutants 	in 	the 
atmospheric 	air 	remain 	the 
same or decrease. 

The 	emission 	of 	greenhouse 
gases decrease. 

positive impact 

Possibility of emergency • Surface air monitoring at the bound • Operation of the proposed plant Insignificant positive 
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developing 

• 

of the sanitary protective zone and 

the zone of facility influence. 

Possibility of emergency developing 
Investigation of the whole range of 

possible measures and means, which 

may be opposed to the dangerous 

factors with the purpose of their 

parrying within the advantages of 

may increase danger. However, 
the creation of environmental 
safety management system, 

representing the aggregate of 

juridical, 	organizational 	and 

economic mechanisms, intended 

to decrease the environmental 

risk to the acceptable level, and 

impacts 

the environmental safety. in case of emergency with an 

• Quantitative 	analysis 	of 	the impact on the environment to 

possibilities 	for 	one 	or 	another provide security to people and 

situation to appear, of effectiveness to the environment, will help to 

of different measures and means of achieve the maximum reduction 

their parrying. of 	possible 	damage 	and 

• Creating the system of a complex compensation 	of 	the 	caused 

monitoring 	and 	management 	of 

environmental safety. 

loss. 

• Taking a complex of decisions, that 

excludes depressurization of facilities 

and preventing emergency emissions 

of dangerous substances as well as 

reducing 	corrosive 	attacks 	of 

pipelines and shut-off-and-regulating 

fixtures. 

• Proving disclosure means to control 

emergencies. 

• Development 	of 	fire 	prevention 

activities. 
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• Having a plan of work on liquidation 
emergency spill of fuel, lubricants 

and mazut. 

• Development 	of 	procedures 	on 

preventing 	emergencies 	(including 

fire, spills, etc.) 

• Provide the respective training for 

personnel and give out the necessary 

equipment. 

Impact on surface-waters • Application of separate system of • The impact on surface-water is Insignificant positive 

sewage disposal minimized impacts 

• Application of modern systems of 

water treatment, grounded on the 

analysis of sewage quality. 

• Monitoring the condition of water 

from the surface sources. 

• Quality 	control 	of 	entering 	and 

exporting of sewage. 

• Liquidation 	plan 	correction 	of 	oil 

product overflows and its approval. 

Impact on soils • Mechanical 	removal, 	storage 	into • Soil quality improvement at the Insignificant positive 

piles 	and 	clamps 	as 	well 	as 	soil 

replacement with a qualitative one. 

• Organization of specialized places to 

exclude 	the 	soil 	contact 	with 	the 

substances of higher danger. 

• Development 	of 	the 	complex 	of 

activities 	which 	exclude 	the 

expense of the replacement of 

degraded 	soil 	with 	a 

qualitatively new one. 

• The possibility of potential soil 

pollution being a result of oil 

spill is insignificant due to the 

application 	of 	preventive 

impacts 
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possibility for oil products to leak on 

the soil surface. 
measures complex. 

Waste generation • Permanent monitoring of the waste 

disposal places. 

• Approval 	(renewal) 	licenses 	and 

permissions on waste treatment. 

• Having 	approved 	instructions 	on 

collecting, storing and transporting 

the production waste. 

• Making records of all data about the 

delivered and recycled waste and 

providing the respective reports. 

• Waste sorting out and storage with 

account of the direction of its finale 

usage. 

• 

• 

Insignificant 	change 	of 

qualitative 	and 	qualitative 

composition of waste 

Waste 	impact 	on 	the 

environment is assessed as in 

significant under the condition 

of 	realizing 	the 	developed 

projected decisions concerning 

the rules of temporary storage 

and 	established 	frequency 	of 

their removal to recycling and 

disposal. 

Minimum 

impact 

positive 

• Marking 	of 	containers, 	used 	for 

waste collection and storage, as well 

as 	registration 	in 	respective 

documents of such data as a source 

of waste products, their quantity, a 

danger class, a collection date and a 

date of disposal at the production 

facility with the purpose of storage. 

• Maximum possible replacement of 

toxic materials with less dangerous. 

• Sorting out according to the classes of 

danger with the subsequent waste 

separation depending on the type. 
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• Activities on reducing the amount of 
generated waste. 

Impact on groundwaters • 

• 

Development of measures 	against 

leakage from reservoirs and from the 

underground 	water-bearing 

communications. 

Development 	of 	the 	system 	of 

hydrogeological monitoring. 

• The possibility of the impact on 

the groundwaters is small. 

Minimum 	positive 

impact 

Impact on flora and Fauna • Accomplishment of the works on 

landscaping. 

• Landscaping work will allow to 

extend the area of greenery. 

Minimum 	positive 

impact 

Impact on the geological 

environment 
• 

• 

Speeding up the construction terms 

and observing the recommendations 

of 	the 	IEE 	(EMP) 	section, 	which 

exclude pollutants entering into the 

open trenches and pits. 

Monitoring of the impact on the 

geological environment. 

• 

• 

The subsidence of buildings in 

the course of use of buildings 

and constructions is expected to 

be minimum and short-term. 

The impact of vibrations and 

impoundment of areas is 

extremely insignificant. 

Extremely 

insignificant 

negative Impact 

Social impacts • 

• 

Creating additional jobs. 

Increase of employee incomes 

and 	population 	purchasing 

activity due to procurement of 

materials and supply of services 

for construction necessities. 

Positive impact 
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CONCLUSION & RECOMMENDATIONS 

8.1 GENERAL 

I An Initial Environmental Examination report has been prepared for cogeneration power 

plant based on existing baseline environmental quality data, Identification and prediction of 

I 
 significant environmental impacts due to the proposed activity followed by delineation of 

appropriate impact mitigation measures and suggestion for implementing this measure by 

preparing an Environmental Management Plan (EMP). 

I 411) 
8.2 PROLOGUE 

• The land is acquired from the existing area of Digri Sugar Mills. Proposed project 

will be in existing available area; therefore issues related to land acquisition, 

I displacement of people etc do not arise. 

• Use of latest technology and modernization will lead to energy saving, cost effective 

I and efficient process. 

• Cogeneration plant using biomass will solve problem of bagasse disposal. 

I • Recycle and reuse of bagasse in boiler have added advantage of pollution control as 

ash and sulfur content is very low. 

I • Water requirements of the plant will be met form the existing tube well facility 

• Energy produce from cogeneration plant will be supplied to national grid 

I• 	During the environmental examination study, all possible environmental aspects have been 

adequately addressed and necessary control measures have been suggested to meet with 

I statutory requirements. The proposed project will contribute to economic growth in indirect 

way and may help in meeting the increasing demands of power if proved to be economically 

I beneficial for future production. 

Environmental setting Base line data for environmental aspects like air, water, soil, land use 

land cover was collected from the plant location. Ecological conditions were studied in 

within 10km radius there is no reserve forest, natural park or wildlife sanctuary in this area. 
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The area is flat and no recorded sites of archaeological importance exist. Socio economic 

study was carried out through primary survey and secondary information from census 

report. Meteorological data was obtained and Wind rose was drawn and according to wind 

condition. 

Ambient air quality was measured from the project area. All parameter values were within 

SEQS limits. Similarly noise measured from project location in the study area was within 

prescribed regulation. 

Environmental Assessment 

Environmental Assessment has been carried out component wise. Mitigation measures are 

described in detail for each environmental aspect. The proposed Project brings in multifold 

advantages. Not only does it produce clean, pollution free energy, by adopting 

environmental friendly and latest technology. Design criteria for power plant are arrived at 

with best available alternative. Project also has the capacity to provide employment to the 

people living in and around that area. 

Environmental & Management Monitoring Program 

Environment monitoring program has been delineated to confirm all the compliances as per 

the statutory requirement and minimize environmental risk and to identify unexpected 

changes in the operation of the plant. The post project monitoring program is suggested to 

keep all the environmental parameters under control throughout the operation of various 

processes. Cost for environmental monitoring plan has also been computed. 

8.3 CONCLUDING REMARKS 

Occupational, safety, health and environmental protection policy has been given to have 

safe operations in the plant. Green belt development, provision of rain water harvesting 

structure, corporate social responsibility and occupational health surveillance program has 

been emphasized to have better environmental statues in and around the plant premises. 

Environmental Management Plan has been described to facilitate effective management to 

control mitigation measures during operation storage handling and transportation of 

materials and products. Manpower requirement has been identified to control all 

environmental and legislative issues related to the industry. 
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