


TN b8y I
o wp
a7 | dyy
fiefa e aratom
feufem (uce
| cafira Hafmfa-o
faawfn  Wfufmfa
o fodh e a0 | yhbly

399 A fofs TFMEI University of NewCastle
Upon Tyne (4@ frazfe fed are ate | yowo A fiofy
I et fufoz @fatem (e s o
&3 Yd0 A TAHHE T4 A GETG-8 e
qe@ AW @ | folt fofey o O we
ey (G e AR S 3 | :
40P TN o e fifey améhn o wEifea wym
AT e 78] R T 7o foger | Yoty et fiefa
US National Academy of Sciencesdd
Renewable Energy Technology Diffusion in
Developing Countries T 07 a3 a1 wes
& by A T A ofe @@ “Diffusion of
Biomass Energy Technologies in
Developing Countries” 446 o3 g gafis 2
s5b8 FMA ol Wﬂ East-West Centre- 43 7Y
el F@a §8W “Rural Energy to Meet
Development Needs : Asian Village
Approaches™ #%& % (T4 T T | 5b9 A
feft v wwdlfes #F Asian and Pacific
Development Centre (APDC)4 ey
“Rural Energy Systems in the Asian-
Pacific—A Survey of their Status, Planning
and Management” e el T
S0-5¢ FXTAIR ATFHI T QUFATH AT e oo
fufia w e am aem a5 B9 <filba gl B
3fufda wrmrE wifig AR | dby TER Se G
ofEe M e arew oy o gafe @
Yo A WAHIR WESIES A Asian and Pacific
Development Centre (APDC)-99 wfirem faff
“Rural Energy Planning-A Government
Enabled Market Based Approach” Afe e
(T T B | vde-59 TR o A agfon
TR - Ao eeme s ofie willy hidy

www.pathagar.com



S Rt C I G o BT i
SaeAE R, R 3
AT grefifel A
RrErEme Hraa @fFre Te Ao
q20d @ AR ©F Bl ¢ Al
wE e @3 TERE JEt
e SemE Mrates | SUpaE
DGR (Y ¢ g% SEwlfed
s v e 2R | 92
gfedita  SMA oS ZACE |
(¥4 National Academy of
Science, USA 1 b3 A @3
efSpicaa #AfEB  ATICATe SieearRe
FCE WIIFE A “Diffusion of
Biomass Energy Technologies in
Developing Countries” e Aty

SA SVl A0 |

Qe e Aife-dese
ga fofi @ sw S g
@rifererer | @q@ g T o
qEae @fiFre’ g wHa I
e ¢  dfareresad (W@
Wit ewged SamH (@ATe |

Q@ A QMY Og SN (e
fage | wwce  @3fo SmimE
Agfes g w=iFe s ¢
e | auftte ¢iem Aifs
fidiaeoz e e R
w3 a3t =@ e e
ACACE |

www.pathagar.com



aTchiﬁ%‘

ATFIR (AW e I
EAP5EE uR wuaifta Gt
AT T R

S{SADTHIAY

7 AFF-GRI TGS, GiFl-5088

www.pathagar.com



AT

=} 1
SR TGS
ARG, GiFl-y088
0
oy g4I

A, d8ov
, RO0D

a
ko)

oy faficee
1% A F-HHIT TS
TG, BiF-3088
a

L1 o4
FRg cngdt
O
TP : TS e B3t W

O

Jwalani Samashya : Bangladesh Prekshit
[Energy Problem : Bangladesh Perspective]

Y
Professor Mohammad Nurul Islam

a

Published by
Gonoprakashani
A Project of Gonoshasthaya Kendra Trust
Shahid Rafique-Jabbar Mahasarak
Nayarhat, Dhaka-1344
Bangladesh

O
First Edition
December, 2001

O

Printed at
Gonomudran Limited

Shahid Rafique-Jabbar Mahasarak
Nayarhat, Dhaka- 1344
Bangladesh
m]

Price : Taka Two hundred Fifty only
USS$ : 8.00

ISBN : 984-8233-19-9

www.pathagar.com



EARE]

TN FEpel eTER MY RN JIRE, @3 siewm  [@ed,
et a3 T SPHIE 2feq8 goreieed §ies | FNrS
a3 IpE 1 Sergere! ToToR Sasifere [fogeia geifes stz 1 WEs
SR AL G 72 et s s Rideen oqe wae |
agfe wgafer Molite @We ¢ BFe A SFe TS A &8
gefg TR fater Reafbe oFg I sk WG @GR
W SR R 1 FRA 97 AR TS (oa-AEAS ¢ Ry garmafes
et |

e o T (oF ¢ MR JfTER, Tedma ¢ afmreresatd
f5m orrTEd «InhE R ¢ smiw o ¢ Ry I wdRifers
SR YOIR AYNE W IR GAHARE | FOWI W3 98 WFIFs
I T SgFeE @R AN (o TFe’ vy TReanER fvwet few
359 ¥ &N “oil shock” 93 T FEAR ANAIR FE= TR I
g T 2T 1 @2 G1F TR’ (reiel oYfE TURE 8 FELHIATS WG
ST BT (MR | FE AR T Tgreane (rtefers genfa
I A AT I R TarR | oS *ored W Ao AW S
IR AN I AT @R WS G e @ oE-TeR [
G g M MR AFER & G FI9 AN FE@ R | IRV
CFLE 51 A | oY SR FewAiste, wdtafes, Fegfes, e
¢ ofopiae Seaw STz S ey genfie IR fm ws 99"
AARS |

QGAF CIET T IHAN SR AeR, e I AR
R SR ErEeS B @frs e dfem Ixta @ e oix e
@ NIRRT T MM 9% TIW Y% W TorRra fcates | Sqros
TR (N 8 o WeEfes A Syyaee ¢ gEnf AR
Rraee F9ge Tz | @2 IMToR RRREen fof fsy wewifes
g WMfe fdes afedim AR IS TERA | @9 National
Academy of Science, USA | d3b3 Je @R dfevitag Afa? opiwana
MR I WYIAS  2EN “Diffusion of Biomass Energy
Technologies in Developing Countries” 4<% atg $1F SRAM AT |

[fo= ]

www.pathagar.com



T TSI East-West Centre-93 A ddb-8 HTH GifE a3 wRs
a5 AN gFF AoE W o “Rural Energy to Meet
Development Needs: Asian Village Approaches” &g/63 GiiY s=simat
TCEA | Svbo-ve A o TeEfime wewifes e afS8m Asian
and Pacific Development Centre-43 AItd 4% ¥ 716 atgd @
FEAMA S0 | 4 96 = “Rural Energy Systems in the Asia-Pacific
-A Survey of their Status, Planning and Management” 9<% “Rural
Energy Planning-A Government Enabled Market-Based Approach” |
TR FgE Afe-seve gE R @rifkem 93 w7 Sad®
gt | o wify WA SR e @R freeeed, sy Fym @ TwCmeErh
¥t @R e [Tz P AER FFares BUR (ARE @R
@32 i Ao TS AR | 932 ML S (@F SeEifed g
Foied Sy GrRRIETS Jmorn @ 37 & PAES 93 JY A=
HIAYH FACS AT )

AT ITIA W
HIF ©I3HA HITAE
AET A ey
19531

[va]
www.pathagar.com



CER

JFENTCR G T[T AW Fpoe! fBa et s A 9
TR @1 dopo-de AN Wi GoifE siferfs e @3z sove-»q
Y AEMACR e TRy R[Sy o4 8 $oirg fremd 3wce w3
T G WY @ wfewe! RfHR FPNE TR SRl @ IR @RI
T @ 1 2feerd Al e s we wivwer fefare o wweem
At e TR ST 32 T=AMAR 47 TSI AR FrEnf
F AECH GIAW 9B @ @IS 9T viee B T T | 99 IR
e SFAE T CFE SR @I NSl 8 e Ige! | 35
A AGS AT FEN T Af2R 7o AR-¢id [arag @
ATy IEYT I el W 7| Remer g ¢idr e o @F
WG (92 | TN A ZE SRS Fenfa ARy S+ [@E @R
BRI 7% |

“qeEme grEta e R[fey e 9%t w8 sy Sagiitre
@RI 53 WA dvdvy e e SRS e Fw g =@
RIS do TEF 000 SIFd HE Fygere e wdAifen R[Sy
AR ve BFRS @ RVER @EERET @A Yot e | S AfaEw
AFIMS A ETATETR F AWRT & AW Aed 932 Wie A4S
FEOTHY MY AT IR 93 CTAGTA AFere I 9] FoME er=t
TR SN T | G SANY A frs e one @ arega aom |

2T I W TLRETS (FTAST @SR Pl ZafeH Ay e
R iR wore Bt 37 e @ gl s Joen Free At
BIE TS TS M2 | ATFIF MW SR 2B TS o 3 | S
AfEd T - R I AQAMATT AT GF T, (7 IS AQMAE
IS (11 8% 2 2™ T4 8% R 7 | AR VTR WO WA
TN IR A3 Aol et e fost F3ce 3w | Wi SR A
I AT PrEs Qe TRITR BATT SR TR (58t IR 1 IR
THAS! T IS (ARG O A15F RIB T | TGS TS L9 7H0Ge
STHFIR MW WA 1= *igfafst one @ 3B Fie s s Fomees
QR JIF FTeTes o7 oy wify Af&s

[ 5 |

www.pathagar.com



Ao SpiE 3R ey wics @ TEte e SR T
e @ W Sfidice [{We @ e g Sy mew @
OYIE (7 (AR e @ SFatTs o9 @ Beren Wy Nfve [ waE
w1 | SfkEre gER ey AR e 9 e ¢ TEtw W9 TS
A e wifersd o @3 IR [R{Sd TRE 4Ren A
QAT | (7 Trw= IS AW WIey vy gty snfawas 2fegm a3
Sty wgity fRees ety syl e e [Rerd seye F917 % o
YT AR G TR fww e w0 g | [Reew et
frdifoe ooe @ If s Tomee gemiEe [RUeRe av S SO
T QACR | W 2l oS S o GTifE R Seres 7wt
AISILE ENACI FETI T RTS IR I | 330 [y Sy
e ==t aaife =twR Tand g F9 TR | 2R [y wgnm
Trgifre RTas aTweiT @1t R @ 5T /@ FAE GFFOIE
QAW 9IT Y G24qt 92 AL 7Sy T4n8 ATCS A |

e G IR Aifssifve a7 Twew 59d S I
A AR | IFAC SNY/TIZS G oW FRCR 20 Tqied If
G AR W G AET G 7@, Skgs sifmt @
AR @M1 AL REw oeEE T AR | A GA1E sAffice
e 2030 WA e e gEfA vt @ TRRAR JIG @ TG
TS FA AR |

W crmeE A ey FRive e IR w TR
SBBE A TS G AR S SR | GremE G sfERE
fAfSq fawa s A AW WGITH A I3 AR | TR Gl
Tamea e GAifE AR ey e A R SREre ke
AR @ o9 F@ A G SifEhr w9 ¢t A 3 () T=-
S «ff, () (e A (o) i ture «s F=E «wfE
Afafsi, (8) otema «fFfs W (¢) Fa@ el At va [
AR 3-9 TEEE I TR |

QENATR G 19T Tyacra s AR &Sy Mfore fRen =i
ST S FA AR AR, rGEN wnis, e, AR08
FACSVCTD WP, TS G AR g gueew cmifae R @3
AfRe AT @ ST ST FA [AR | ALY IEREA
SEPTRICR I3 TIT S Sy 9 AR | AECAC N BT,
ATz ¢ RS [IFIN TNCH N YT SCB FI LR | A&
CRIER W IR FFPe TR o IARASII @i Yoy A v

(]
www.pathagar.com



TR | GITH SGIE AT [ ¢ A corR T FAdRd s
T STEnA 39 AR

o e e IR SEifoe fafeg woat eRitr Aww awe
T TAFAT A AR | U W RFerda R s f[am TwE
A NI WG T AR | G SFEAR T BfN, AN @
e vt 70| e Igaw e cfirars e [{feg e e v
IR A F ZCACR | ISR Grenf 701 «F6 swgad e
TR @ AP AN 0% Sfemyee F97 g [ Aw0g A1wea=
SR Forfe F9 AR |

FRST @A Wiy SreE, R s R weren Awwedt | /S
SO (LRI @ WA | T SOy FAH AR ATH Q@ R (@R TR
AR |

SR T, IR, *TEE @ BT AY W AW TACED S0 (A FCACHA,
S SRR WIS S AN SR e =S Ifacg; Sif oS
TEE AN SR W TRY I | HR G 4[RO TR
TR MR ATEA P SR 9F. @, T, SR eFifRv Sfwe
WROM, ATENE (IS (@O AW, ©. TR SfMw TSR, 4t
339 VW 9R AR TIemN W TSRFSN - 8 Borwt
At St AR FER0ES, WY ST AT TS HRE A 11 F

R B @ ERSE, @ SN 8 ) @EenH riEe SdRfea =y
(TR 1A AT TR HAY TSI JCRF AN T TR} TG TR
Ao fary ST Sz e wggifde sER ' wif o IR
TO@ | 3 T S5dd (AT TF ITA do FO¥A wo0 ORIY #fe @6
ve FRTe mite adafer [fey e « I’_Ee @l oo ) whe
SRfSre WM @R QAR AT I@ @R & AT AOAmS THE
TR FRET IR WY OB | ARG qWE @GR G A
Twiifes 91 & WY ©. wwwgr Gigdl, TR WfFT AW, TR oTEw
S (AT, T FFSR S Figeam, STERd a¥. &, I, SHI
WY SICEF 2 8 T A (IR ISR SIS eam St |
R Wifere AN, TEI9 @, @25, 9¥. 9. Tem D, THR SR wie,
TR @, (P, G, =AW, G, @, 936, q¥. AP, SIHE TIETE IR
WY O | ARMACE FFIHS A FACH AQM @ &IF ATE W TAFS
TAfR; @ oCx WY Ee ©, IWwe W W92 TAR GITS F{9-99
SN FEWOI ANY TR Ff |

[ ]
www.pathagar.com



B AN AT TARW Tome (TR T W AT I
AW, ©, O, IIE W, SHIR @0, S¥ER, THR &4=E FAR 3, Sk
T e e AN, S Q. (F. Q. SR, S g M
FIART-G7 FZ FO@ | WG FAEE TG TOfS Ted N 20 QAR
PR TREE TR T T AN dr S [{eegs
IO | WS (YT AK (Al TR TR w WY e (e e
HIM-93 IR FO6 | Wgd AR T afe gefy wwhm 1
FAFFY (A FIE TS I T TAR @I AFGI I
TRM AR | IXEE BB €3 W SIS WOITSR &
wifs R ) S TN T AEE (T VOIS, AT HAE S
Tifes =z

ST IR T3 7T

[ =5 ]

www.pathagar.com



DI
3R
2.9
>.8
s.¢
PR
2.1
)b
3.8

WD

WD
IR
DY
.8
¢
Y
R

LR

0.3
0.
©.9
.8
.¢
A)
9.9
b

Aol

Rex grenfa ks ™ 1w

T LD

G et 1 R

yeT W% 8 A 1 R

(oE TRHE @ I 1 ©

arFfes i WHR 8 JATA 1 ¢

e wfisR 8 TR 1 Y

@ G Saaea vy RFTmsFs e 1 v
g A48 egfen wezm ¢ fRgagd 1 4
Gife=1a1 8 TreFE SRy gEfR ofkwre 1 v

ot genfa w2y 1 do-2

faoR fafey g-ametafes wee grenfag <198 1 o
TR GITF 15D

(ST AT 1 Y0

AFfeT MR IR 1 v

FIGIANCTR 1 do

fAefFam e 1 s

2AFWR e AT @ FifEwt 92 Maferg 2= va
forEge @22 G FoaTr SR (TR IR
IR [RE@I 1 20

fofeq et R ier gt eaEe R 1

IR e T [Rfeg fre 1 Qo0

LTI R

T-IrEANSS T 1 1O
AASE @ HTATSIHFS A1 1 28
AT T 1 28

ogfEere ¢ enfStifas T 1 Qe
Si-AfES T 1 e

SR qeen g A e
gy s Al o werk 1 3y

[77]

www.pathagar.com



9.8
9.0

8.5
8.2
8.9
8.8
8.¢
8.y
8.9
8.v»

(g
€.]
¢
¢.8
¢.¢
¢
¢.A
¢y
eb.d
¢.r.Q
¢.b.o
¢.v.8
e
e¢.8.)
¢.3.
¢.o0

Y.
Y.
b9
V.8

wiiy TSR Nt T 1 2
vy SWeIdia e Jwem e IReR ¢ AfSTHTe! 1 vy

T e YIGATE & SHE JIY 1 98-8
S Fdradt 1 08

Fuffae @mfE gt @ B 1 08

fare, =i @ e Aoeom TENET 1 08

APeT 77 @ A oo Taw @ IJIYAR 1 08
weffarefae @ sAfrnfes coa Smifa ¥ 969 1 ob
AT G SN 8 I 1 80

A ere @i TEw ¢ et 1 80

fagie Bestvm @ 1o frafers afsdm 1 8o

AENTATH SIG/AIZS G 7=om 1 8-8v
T 1 8

AT 1 89

(SF 1 89

AP =177 1 80
PIGANETE 1 8Y
AR g 1 8y
AGIF=AT @ (N G 1 8Y
fRNSERe 9IS SISl 1 8y
s 23m! MeTR 1 8y
cie=f® 1 84

& 1 84

crenifE 1849
SRS FEf 1 8q
gt (9% 1 89

WA 1 8y
T 1 8

QAETAC G 2T, SRS vifEmt © FaFAITTT @ 1 8v-¢e
23Ty T amfdfa I3z 1 8s

g qcm gEmty 79T 1 8

G SRR @ (FuifEfare «=if¥ «3e Iare FEie) TIRA 1 ¢o
B FIZE G (FHffE aMf ez Acam gEnfa) IIE 1 ed

[w]
www.pathagar.com



v.¢
LY
b.q
L.

.3
.93
Ao
a4
Q9
.8
q.¢
RR)

b
bR
L A)
.8
b.¢
by

8.9
3.
5.9
>.8
>.¢

Yo

30.9
do.
0.9
0.8
do.¢

G Tferg enFNfa a1 IR Il 1 @R
e oig Metforg FMfaE aTifEa aterst 1 ¢o
sfaps gt sz 1 ¢8

R 7242 TG 1 ee

TR G AR 1 ev-vo

A Q= A eaarT araETSt @ B 1 ¢Y

e G AR e e 1 ¢

TP @WI SifEfe B 1 ¢q

TreieTE G St s S Sorfers femaess e 1 ea
A Aefi? Rz 1 ev

Ao AT 1 vo

TP @ sAfEfT aeaaeR Swe s 1 vo

TS 1 b

T GHE I Bayww, Wiz @ oot faww 1 v8-vo
O RGP TP ¢ TAE W2 92 Afeors 7w 1 ve
FLRYN SFAICI M A=A TfeT@ T=oie 1w

(AT S713-3598 1 bq

FLIA ATZCS0 IACSILIAG (AT Q32 AHF*) S1F-d3b0 1 b
TR @A e Eive fewnz 1w

2TIF (A FHF 97 WA ez b 2o

AT YIWIFIER (CF1 '8 M) SPAH 1 b8-brd
AT LI SFTHIR 2527 1 v8

wREfse @i Tt AR 1 vy

A1 AL SJel @ BTAIFTE W 1 b
ERAT ST SN 8 CIER WAT 1 b q

AT oI FHIB P FEFS @anat AfFensizae 1 vq

FrTae 0T Teove, AR © Aozt I 1 vo-d4
SIA-Besva IIF#H! 1 bo

ST Af3AZS G 15D

N AAfieEe @ Ao Yo 1 5y

T ST GO 1 v

Unocal 3r==iifaa erzeidf fafem 29boacte ated (WRIP) t 59

[ @sir ]
www.pathagar.com



3
553
Y
35.9
3.8
».e

MY
.4

N

3D
IR
N0
MR8
NR.¢
Ny
3.9

Y
.»
3o

MM
SR
3RO
2208
R
IOY
.04

3

0.9
0.
399
2.8

TR o fAdimet 1 sv-334

G=IfER (7, (o1 ¢ Rgrea) 71 Jfa fFea s 1 sy
T O (@STEha FRME 1 Yoo

MR o1 NRTers eofme «&fs 1 s0)

WICR 770 @ sd-AmfEs 7 1 20

e o @A 39 FITATZ @ 25T THfers
IR o7 fRdiRe 1 sy

TR o1 Fdem 5 1wt 1 3ds

T (Ot o1 i FTRCF LIS S 133D

AT 1% 39 @ ST 212 517t © &5 1 Hp-Hvd
eEifes @i e ¢ afeefs 1 v
wfSfi® «i71 etféa 251 1 53
FIEAY JRQ WH CF TG A 299 1 d00
AT IR IET R 1 d0o
fadw ar%s @% RS2 93 wavia FenraEe {719 1 doo
THANGT AES (APTES @ fF6ra MW 782 70T 1 d00
TSAMEA GO T [IORS @8 THIrae Hifes

(CSIS) T @ BFa= FRY FATCIA 1 d0¢
fifoe weift e @=If sosifFs Beitar weret 1 380
AT (ATF SRTS P ST ST porS it 1 58y
TSANF I-OoA-7zIdt genfy A (78 =R
FSA IFA TSI 1 38Y
TFRET AFTSA 1 3 Tl 1 seo
witee Qg oTPTIERR TR BHwA TSR AR 1 de)
OffTR CeTSHAYTTT JILFF 7 F@iE Tt 1 des
i s 3 Bt 1 see
IR o1 I A (TR ATHBI 1 dev
AFNTACA FAFSIMR *17 I 251 1 ded
o RfFcaer a8k Riasar @e 1 svo

QNTATAR O F w1 st
e WfRgS T @ g IR 1 seR
fefFar iR « AEmeT @S ifE 1 dve

#1$fes s fawg g 1 svo
ZIEIANGAR @ AT e HifEwt 1 dws

(9]
www.pathagar.com



Yo.¢ STV &9 o Wgm 1@ A3 1 dus

yo.u  (Rer/ers=a) Sgaire ¢ " I8 1 due

39,9  IAFTATT A TGS AT T2 1 Sy -~

o WY MBI e SifRA @A 1 dae

SO.b.d SR eo I TR T 5IfZwT 1 dae
30.b.R WY (M IR A9z 8 bifzal AieEse 1 s av

0.0 TEY 1 54

0.5 AT IR @ ImiHE @I W 1 das

39.50 TN ST T @ TYII-ICAF (A= AEMTA 1 3>

59,5 I IJIRA @ IATACI Mg &1 I 1 dvq

S0.53 FIE oG SR oF g 1 S

38 e SR @ ARTIITS AW 1 dov-29d

8.5 I WA Y YIT AW 1 dvo

38.3  FPNITE (NGIET B 1 35D

.0 FIER-3E [ oA I 7 1 H»8

8.8 fEre™ 2fegapifere BRI IY 77V 1 d59

¥8.¢ (DI IS MIGIEIE i (FHawiE) @ I3 1 dda
38.Y  TFRIRINR TR HB Y MY AT T8 1 Q0

8.9 IR *MZ(RA Y HEL TN TAILICAL JA 1 202

8. TRE-2EW R A9IZR bIg TR 6B 1 204

8.5 TIFE-eW [ cibauE FewE Ia=Ea 8t 1 0s
38.50 RE-fgw (AR o swifa f8f{w 39 1 2o

e R @ Uit 1 v

3¢ OTIfE ATSA SFUE TS ANRTS! 1 D
3.} GFITE WTSH O IRF (TN I ATHSH 1 5
5¢.0 T GG FIZE 1 W

3¢.8  GIEIN (STEA IR 1 DO

3¢.¢  AIPFST T FIRE 1 B

ey IR IJITR 1 8

3¢.9 RGIFNGTR JIIT 1 D8

se.r  fAmye ATeT AER 1 238

3¢5 (AT G-SIES el 3905 1 )8 -
3¢.50 ST G FFTqZ 1 B

3¢.5> W SHCSIA FEIW T 1 25¢

(3]
www.pathagar.com



5¢.5% #fare=t qad fgad e ffsw 1 2se

5¢.30 TFe! Jfad T @GR 8 oTIE 1 DY

3¢.58 TS @GTERR TR afsdad 1 v

se.5¢ RNSERE GG Sreasitas ars3 19w 1 dY

Bibliography 1 254
Appendix-1: Recommended Energy Policy 1 9
Acronyms & Abbreviations 1 @b

[ bt |

www.pathagar.com



gleTIfa TG - qlEnoa=t ifsrs

www.pathagar.com



www.pathagar.com



p
oy s sfssicas 2=

5.5 oA

e TR wAfer A AWE b TWE = | WIS FHA (IM3) @
AR SIFTO! 2 O IR0 2FOZ TO0! STETSIA il T O AT b
TS TR SqF] OG!Sl T I A | AT Togw 9w =,
MR, Fonrre evfs e e (FifE, <refe o Wi oree
e, I Y R I G T AR e (IR,
CiefE, e, ore=fe Toni) IR e | AmsieE k3 fos
ARSI AR G {671 @ A e eet ayfes
(primitive technology) TG N IR 41 TS 0= G FIRITA
wwel (efficiency) & 33 W1 Primitive technology f$3 @3q
GEIE SR (e A 7w Jifewe awifed Aicws wafze 41 =
& (Ite AT | ©I primitive technology 8 JIE=HIe @A 7 sifEm
BRI Tw) WS T 4TS | @ (FI0 ST G e FFere
AT OF T | ATACITS NG IFER AR (S, M, FIGIANSTR,
R smemm asfe ffSy wma Sgomer ganf @ sy exfex
IRRA oF W | Rexl o o1y e «ot kA wigE e et
T B ARCTS FAAN FHCH HGSA 2 G2 fFrmaeew sow Somer agd
I | QIR OIS AT IFNWOR TR AT S TFaerne o
GfS=aE gt Iezr @ @b R sifiteE 9361 I6 S fiire o8
TR | AT @3z I TSN (efficiency) T @ €FLAF G JIZE

> TR e - @ T genfy @S Fe T e SR e shew T
SIS AAH=CEA] Gl I | @ G e @9 e e @@ ciefe enem
A | TN AT TRFD (1A (@A IPCS ISR IS (I IfE ~nea o 1 gfefim
(SR STB1 ((F TAFAT Sera re «fE new I FR QA o TR oFS
(AF P T “Neq AW | TR o0 (AF AfSHR (N AT AW ( AR (AE FHTSH
IFATS] QT2 FHE 2D 4T A9 TR 92 SIANFE (18 TE G S TS| T |
NS CRRGA NN WA (6T (T I wizael 7gd 20 A (G, Agefs,
FrexfE, sffe Tonfw) | @R (@ (e TN R (5T (@A ST ety
HRAI (521 I A AR o vl e o | o, aeifeiie e 3151 @
A= e 98 7w

www.pathagar.com



I (GFTR TFA (sustainable development) &%) SIS 41 78I 77 |
T Reem Ty SgeeE (edle SFemitad gEenfy @ sy genfa
oYfEA AR FA AEA 2(A | ATSRYR G AN TR0H
SEeAR Se, [{ey oy <@t genfa snfvsae 3fome wew A
ICEATBA] 1 *CET] |

3.2 G gy

et et~ @ =IfEw g Bt R 74 | FfARITS WA Fore] WF RGAR
TF @6 I23 A TeATS Moer, Foled 8 Eead & $-
OIS TS A uie fou watwd S ety A st 1 @ e
gEfN = W Weafifos 3@, (571 ¢ Sl s, W 9T G
e A fossil fuel T AP | ¥ @ G FEne TR
e 9PAR I[N AN 0 R ARE G 7 A

3.0 T WRER ¢ YR
SR N W T 4T T AAHR ¢ IR OF IR | JBod
Sooo W NTT 8 @ I 7S TWRA I WA AR | $E &AW
TN TR TeoAMA 8 AT OF W IENSA [NOHITE oA
DI *120a | ATISIIIA AT T e I TSR AwfS @3
IRE S e A |

s el geE o wEm= soda e (Savo-
sano) BEtE Afee figfisr 3l Sravcan o Mafdrer 1= faam
&F TR e s @fFie IR IR Sesmeel 3T <4
@ IR P s FeRaer foa Fae 9 ATTSIHIE s
ForelS AfeTT FICe AYTS! I(ACT TS SFAPAE QT T 1 dd
Hte WRES & 6B 351 W, 920 M wifkge Faafae i,
3¢ T FRES AFALG AGTR qH 932 @ 7P (W Tofd Fam
T BIENR (IR BeAMIAR wgd (e | FTE QR IE (@R Al
afFfFifRe Beamw, GEGRA e affmiite T<r, B e gofS
2 fpfisns =ifs Awm Fare oFg)d SRR @R | dooo B
(AT OF FE SARLT WOHT TR A4@ &4 bvo IZF (Sbrvo IAH
(57 R oot o) eI [y ot tom gEfE (et <9)
RS Tge gE IR TWER TGRR 7 @ AW IS
Prafdocan e T 5 | TR Sroete 29w s IR qiem 3
HfFR Jgy WorEe I Sraem effer Riyes =i wy w4, @ oew

2
www.pathagar.com



TR TR e & SR ARRTS 37 (AF o coal gas (IFE-
W) I OF W I (S G TeAmA Face w9
IS B TeAMA OF T | I TeAWH, IR, AT @ I
e sTen-fig ST wEm R AT et 932 T R e I
T | FYENS I FSAS TR SeTw1 g oIg 6T |

FIE ARAEFI 79 AW 9T ST 22 I (@ I @3 TSy
gEf e [Ebe as oIRket =wodite ot a3l wwafme
gEAre AfRTe AR | TS FTEAR JIE T AR IR IR 14 |
Te Ry SaIaR II9 BRI o0 I SIS AW FBAIG IS
IR @ WO M TR @qR SA1ST (118 O WO AFANATF 2T
Agrz | M-I T AT FEN AN ASTEFOIR B LI T
| I IRAEE AR G WA IR ARI=ANS A | FHA
Trard o WM QIR =g IR AR AR, IWING TG (IS 5
1 I Brard o Afere W GasE B oSl 4m A
WHOd TS WA 2F | I I A PHIFSRANG A =g 03 190
@32 BTG G R WET INR FATHAN 8 TAGFS | IFAR FCA
(A1, IR (AR S et e TRSART A Qs B @
AYRY RS Tere @ [plre s 93z AR g s IwmeE
IRTCIRIHIRT Ao W T T TFF B T FAAR SR (oF @
PR TR @ I IR [(fey afsom Fwn Sraew @
[IRR AR ARTIETT RS FAAR T (BB ICAR | 8 @ TR
PR YA I PR OIS 470 I W (@, NN 8o-¢o IR
Wy 0y TR 97 T T @S ANA |

QETAT AL FIET AEEFS T dveb AN [T QU= Toa
&1 Sooo B TSI | AP A AW MR 009 AN FAEIR (@@ T7
TS FRAR FTT A (AF IFA TraE &F I WLI A | AfS I o
% B fPNR 90 I=A €T @ I T@EN I A A AfTTH T
TR | AARICS Q0 29 4T3 @ AT IO IV T AW &
foera faam

3.8 (of IIfI®R @ I_IE

MWres ANE NET FTFAMTI IAETCST e TSI (Titasville)
CHGIETAN (S5 SHR T | a7 S $-TBR (I (T FIH Sforaa T
@Sl (ST [ITR I AW fFE T2 AT T | (o WRENFA A7 o
N S TEREA T Gl (O IRAMAT OFLd 9F Toa LLod

-
www.pathagar.com



Al 1 (5F CFE (AF Salfere SAfRTES (crude) CAGITETICS
CTYTTA T (NG T3 S e  F @ed P AT 6w
CIGIfETaTTs FIBME M 2R IR AT 6T (AQITPRIIE forg e
AW AMFF [ g |

frgfaate gem e R et famme Greiete sitafes vae
fEers s o =Pl zemm s fA7s Yoo Iwa Ffws A9 W@
AR FiREATS IGIETEN Wrete Federa et fAmE qte TN
27 | (rgifera fRceR 3RSRTT dvq0 AR IR A ‘Giren FriGReT
-3 AT AT € W1 & T A AL Gy Tesi @
Ffifens 7 Sxe f[ewa ot seeifes (iGfaam @R S
f@ @ @EefFern k. RS JEAET WIS S@E O%
e, GEE, W{E, FeE, 9@ ReEmned {o (orgiffm g2
TS @ ST A T O | @ @PANeEn T4 [{ey g
T[FN 8 A fTF Trweey TGOS (ST WY B S | @
IFA F(E (RGN IJRITIIN TS THIGTE V| (561 I FA S
wftafes S S svw 7 | Swifce (g Seee Tgifed
T (et I W o G [{fE wen v e
HeA® W Q@ TG (AT T[EF A6 0w (IGIfFms Sesimaear
ISTE dpvo AN fEmE AN SR wE  congifeEm
QFAGL FGH (OPEC) 5197 IA | 350-9F WNF GIATES (THIQTl
S AT (oI ool @ IERSTeFAR 8%id e fagd g9
IR @ I YR FE NGEE TS W@ A woAfarnies
cstEe To e o offadn fifeg Sgrevita o fRer ogiferama sroem
TOIFFIY T 932 MBI WFSNAR Trera (G SeAm=, I6+ 8
fasa9 afsvm 3o 3

feareta o o0 Jfaw TR Prrge Grtet @i e s
@& (energy efficient technology) SF¥ad Wiy fateid (St
/AR fEEe o S, SeEifee o @EdifReE
CTQIFTAN SPTHIT 9YfF THRA ¢ IR I TTeTS! S I | Sdbe
AR s efstaifirer qrd et @3z offRSe Swpey e oo
G ey Tom fRyad fifes zm T ey ol Sgmee
TR (NG F=om SFaa 93z IR fare weelfes @mHfvetE
AR S Af4re] o FE, T QI8 HR |

QIFMCATH G (O AMAHFS T dpbrb HCA s 2o | TF (o
CFLE (A5 BLBEWEST (Sted AR fem ¢.¢ e Ijias, svvo e

8
www.pathagar.com



@ AT i 32) IJNT F& S T I 2R | IR
TR ITSAH @ FA (AF (571 G I TR 1 |

5.¢ AIPfST si WAEd © IS
Sor¢s AT TFAET foomeIta (Titasville) (o8 WRiFe 26TR 7
sfada fafey oo @R MR (o7 8 WP TS T YRGIIEA
GPTEN, AN g3 SCGE YET AT WG | (@ (SR MR HfufEe
T AIPfed A SNG; (R | WET IANS FING (o7 @ Py
WEAMISIC N WS R | AFoT WEH o Som~ 2R s |
ARl e M Py sfemnd Feaw, enom, [RSHR a9fe 1@ @t
FIGIFEAR AT AT | ARR AFOS 5 SeAMTH T @7 A
OFAgS MIERE o @fFe3C (Natural Gas Liquid) *1ed I IR
gl AN S OFE (NQIEEITE W) Sipfed R Ml W
FEAERENT ANF ST TIGEEA APE sour natural gas ICA | TG
TNCR TN M AP FATS ) AME ©@ (T WG APIE sweet
natural gas I | FC WHER A ATAHES S @3 ANGE AR
GRS (oF e Amd Sledl T | AT W (STFA WITNE AW &
I (SF (HCG (OFTH A Tr@ifere AFfes P FAYR S o
TS | (ST A JfE “1eTa A9 FOLL THIBICAS FIBEI A7 GRS
STHBI BIAIT SR |

AREZT-2Y(E MRFe 7 zeW o AFET NOR IYF AW
iy Aarem foet | ARATRA-2gfE g zenm R agiew Mo
AT TS AELAIRS 20 @R TR @R [FEfior «iZseza s
W ARSI SIFfes P sxAead (LNG) & o1 2637 T
25fers 78 1| LNG off$ I0es 2eqR IR0 IR AiFfed Mo
@zl ey ABRE e Al 27 |

ISR LA FIBTA 7 TGS T ddvee M Fes G2 g
I TF TW SpLd T 2o Bt FRBRTS 1 00d 79 *f8 wiRkgs
GG [ R F2T 3 (2F ¢.2) | AETH 9 o8 WRFS FFA
M CFd (ATE I T ATHIR & H20 SIS A | Q&) IS
218 NPT M1 AT WCH AT AP QTS A 1 |

¢
www.pathagar.com



3¢ e wifdets © 2R

3aus A @ GBI W Hem wREwma °F Svoo A IO
oS T oIV bifere (@ 3§ o1 =0 1 dood AN fagpe Teomea
T (ST, b b HAIE SRS (AI5F, dorad A (dgyfod IR M=
wifea Ifogn e FeTer 51 I | 932 AN R Teams 73ws
&Y% 2 B 2fema o= 5w TrARs w3 *7eT BreaizE wifige =W |
oR &3 fitg fid ffey ot wam afseifres wgR @@
Feelie 2XHRHA0 fm Tt Tz 1 e Swvimtms &1 [fsy @
G GreTfag R oS i AR |

3.9 G ETEER B R Rivcarigs e

et Sdifes (oa @siifRerE (oa ¢ M ToT «FRa AW
O IR AT | ARG TS G TG (@A (o7, AER AAfdqzs a3z
e Bemn s [T S AF | G TR TEAGES B TR
Ay @A R s f{feg @ @EAferEms gvdigs @ geEl
39 =W | The Economist (2001)-93 3@ SEAIE 000 HHA ‘jﬁ@a
TRGA 9 ¢olt 4T @ Rfvwege wew e s.» G
Tea | @3 Wy RSy @enfie ot i : g3_-w@E@ de.v%, TWE s
1 35.9%, % 30.0%, GOE-FN-9TF v.0%, FHT (o7 @@=
¥5.9%, AT @ fagpe @=aifa 0u.8% (B 5.3) |

fBas.s:
2000 ANA TALTT =31 Gl fomR ey qmife it wagm
(CuTS JER=> v Tiffem o)

Y
www.pathagar.com



3o gEE AR agfer R ¢ fAaEd
QR e @ e @A S 8 BT FNRES FAF T T @
ITENAT IR, B G @ amfErs T o= SIaRee
AT, (T G T AR I AN FAER T (SAIGER
[ITR, IEEHRIE GHNIEE @S TS FANE & NS
(BT T, (DI G SEShIE GNIfiTs T8RS T &=
FHAT 27, FETEHFA GRS ACETECS FASER & AN
AT 92 AEfETS FEhaE 9Rfre FINER o w01 (CEBRE
(I AR Torn Rey @i aag1o @ IR ovie 9T AFfesrs
farq wformm ) WgE @I AT 9% IR IE@ e e
TP @ @R 9TfET 7P OfF Gifzwl RiBITs 7% |

@ {AE 3w [ReR @Ee @1 GFrfes J9e @ e
TAMITTR 8917 FT$3 I O TN AIFOT TR eiret, eFfs SIRAC
FTel, 4fF JIMIA TWS!, TIT AW eIl a2 TAEE T3
HEoR G Tl @ TFel | JRAT TS (Tl TARIE T 4HTE
oA HPONT I G S o3 Fgenfa Jwp Fias IS
AR | THCE SIS (PISTEN A (@A oA UL IRFR A
FACS A IR FIAN FAAN (S | FF (FF SFgaia e ey
253 G FoW AT AGS @7 IJIF Gl TR IR (7 T
TR TR IS PO PR FAS AT | SWIZATIEA dvdb
T G F=4 Y7 8 ST MBI A9 o7 TSR 1 MaAfog
o 5 woo THIA Y6 FEIN FAWMI LTSl HGS AT TS
forg =y fedl weo TEIA |

PoTHa <y Wt <iif A S e exith SradeT T
o3ifEs I3 FAe Beoima a1 T | By (AieteT ey afeers wwetl g
Ao Trvrer IR e e (Tt aie SN e Bt I
=fca Rgres sifzm fifbtate | Wit sifgm /1 AR SR @3 =2
ﬁq@ﬁewﬂ%ﬂﬁwmmmﬂq?ﬂﬂammﬁm
TG WAJITS A (1R |

et wnds damifers e e 9k cRRSTS
mmmﬁmeﬁewwmquﬁaﬁm@maw
wore AYfE 5 W32 e a5fe @ I 93 Ao TFS TASTEIR
Wy ATe | Tge Row @ier @AifdR cv@ waeEdsfet ¢ A Eael
TR & e (AT Mfreee e 9 agfea ovaw s | ARTAEE
e TeomeaR e W @t Besmte agfEsrs e A TR

q
www.pathagar.com



e e srmeffen Sfvadl @ermr Taeme orite @ oyfe
WEE IVA T SR IR | T A 7 TR g
@™ ARaRE [Ape Tt AgfE 99 Sare RN AT | 99 WY
Mo ¢ ST TN | IEMR ARFENRWa @ I 4T WA
TN FAE QI TS [pe (5 FAT S8l SIfeE Fwee! wEw
TACS A2

>.5 QIS @ FareTE S genfig sfmre
g Rt P A8 T (Savo-vo W) A AT R
Sifoeee Qe e (gen w18, TeHtel Senf) i fAreme
bifEm RBITst | Be et a9m qitet [ifsHme gEnfie Afiare swem;
faSta «itet con wifawiag o TR A=A (5 93 PO WA FFA
8 (ST AT Aipless e (IR &F I | ARSI Ty Regw
EeTE TR e e srnenf gRmienene e efFae
TSI I SF T |
PR IR (BB IS AFLH *fSHATS AT (@Ngels Sgaare =
fRer grenfa sifem fWBRE o gums; HifsHe grenfag o s |
QI A Tz FTRACEIN TS ST AioTel HIEWE e Seee |
axrel Gife=e grenfa 22t wwels (efficiency) TR I | @ I
By Jife=1e grifag Tva RS a0 Tqaeile (e 2T Sgacad «ifs
waifrs a1 TET @ 91 | weAfFfgeenr Gifesme g s awsl
SEE ofareesre Rofa wore onR 1 Tgmew ofe @ifte we ze
Sife e g smnenft sea ffers Sary e ez At
I IS T

farwr gEnfa farree w3 Afsegafaed aim SRR @, B9 @3
TEARE (TR I SN QT GRArY G 3929 FACO A,
w3 favgs Rfey 9 gt @it g™ o 323 5ed? I I=A BAGA,
@ IR AT (I F' 4RI AR oS Reapan i ) guw @3 epfers
Tl MR IOAA AR @ AR QY GrEifv 5o TR 2 9F2
YW (RS T TS Igd 57 @ Awfod TR WAHGS RS | (6
T GEIfE TEAE IAA (@ PR JI9° TR ©f AT o T
IR IR e Im 1 93} Rgeie fiel Faa @ IR @, gEfe
sifTal efe q=a I It I g e esfTe Amfere ey
IET TR I Y veAd | e Rfog e sRwre grenfaw sifm

-4
www.pathagar.com



fFaotd @ i Tom SR grEface IBEbee ¥ Id 5] ©f
T ©be QIR TWY AT AN @ I @ R Avama I
ELRIE

o7 $aTa Giar gEnfee 2R Reswer 3we @ =d genfa sfme
AP TCE (@ T A T ©f LA : BARDA St (Sbrod-ddoo) fam
TR *oT); T T A7 (G e sifera @@ wet fivre | et
WSS (3503-000 ART) IFAH I FARA FACS S | NS
YR FEH (@ WA 8o-¢o IR W4 AfAATS IXER IAITF 6T (WS
A | R = fm (ot e | @ SR (R e Sore
Fofers @ gEIE IOl IAGre AUF | MRS WA @A (@q,
fRSITS AR FERY (OF CFAGTR A @Nor WREH T o7,
SRETS @3 Afiwre I e I | @ IR IR oA o Tom
(STTa IR [sreife T TS AN I et I T R 2o
o fie ergfes MeR axIrEnTe! Ifa (e oF IR | WER T
(AT JIPFFR ey AMReMEA it Swfam (v g3 -
AWANSF) IR HICR FIA (ST T WS I AR | =11 w11 A7
@, sfkarre Fffddr f*fog (e Ty AR AW BN 9 A TR
/P AR wrme fE o, fidite Tgw T M ova wifige
TR | GF I e P 9[R! WO (005-3500) G
W S IR | AAE VA FEA (@ YA SIS YRAGINGTR 932
fTefFam “remEa Mam Bedfre e g Q2@ s Seomw
WS Jfa #I1C3 | @ 9Tk QI Fwm WG FA ATAS ©F WA, (W@
TOS AT I A (T) WG ANH W A AT Apfos sy
i T P o7 1l W o TA ew el Jvae wE A
Apfes [ NHT b wFEe G (A3 AR | [ew 7 gl
AfIHS TS T @ (19N AROATAIN I W W A | @ T oA
Yy fRSifiesita Wae WD F41 AR |

»
www.pathagar.com



S
fRows spiente ==

WA 9% S SeE 0@ (Simpson 1998) Ssvo AT <ffHd@ it
AR Fenfm A 797 e qose R 57 we 23T
(@1f5e?) | @z g ey aenas g @ fem @ oG
82.58%, AIFFeT MM 59.88%, F7E 9o.¢4%, TIG! AT ©.¢3%,
fFaR “MeTR 2.¢8% | Sdbo HE (ATF dddy A AL@ S IZA WH
N AT ©02% & N 5,005,905 qIBeITe TS AR 1 dodY
A T (6 FETfa 5 005,93 9ub6R @3 My Sy a7 Fenfam
el fod @ G 0 5u%, ARFFSF N 0.¢¢%, T W.re%,
e fagie 4.93%, fefEaa strema v.83% (fo@ *.3) |

e mem
%]
e
% A
Patt X califeym
9%

arpfes

ﬁmn:m»wjﬁmﬁ%«mmmm

2.5 firz fafey g-arefos wwem grenfag w@y

v ffafie o g-arstafos s grenf w3 safi ARM-2.5-9
Torgiem 91 TR — (3) AT (MEmd (T8 weafast @ wiwd Seafas),
(R) 5w Ter@EmA, (9) 4F TJ@A, (8) TWDy, (¢) AFmI-vnfHfEs,
(v) &= 1 Snvy A AT @6 TR T ¢ 00uvy fifemw | 97
Wy AN e 38.5%, <N TI@A v.o%, I FwENA 4.8%,
TGAIB] 2.5%, affm S evr.¢% 932 T v.v% (Ba 1)1
ARA-2.3-q Togifore ot fofere @ e weem gEnfy AR fRam
DA BAFAT FA LA | AENA @fim-itire Sk wwfye
2T B S g AR aw fem siemsa w1 TR |

www.pathagar.com



foa 2.2
sanb A4 ey ©ifre wem s o
(TS TR = ¢, 059, bb fiferam)

LY.D IR AR

SodY IME @B ¢,qb,dod QuBeR IT WgMd Wy AfSw caemed
32.0%, AT @A ¢.9%, °F T/@A 5.9%, IGATE 0.03%,
o m-iARE Lu.5% @3 TFFT ¢.v% (Bad 2.9) 1 Sody A 1B
Terifrs  3,98> «afbs? T W@ 88.5% wfHE-amfafes e
Telfre @32 (B AF© 9Yyd anfGed TR Wy 8¢.5% «fdwm-
M wee TS AR AFE-pFEE awE aid FTTE safs
SBBY ANETR Y IJILA 391 A Vos 'S HeICd |

afe ey
=%

i ERE
saay ez Rfey S wwm v TR R
(CTB Tgw=¢, b, dos uG63)

9

www.pathagar.com



ARA 2. A7 ﬁﬁaﬂ AT 1S GET @ IJITET [T (Dbdy)

= T sfpn L] &% T aferm St an
omend BTwma | T¥mmA smfifes
31 (Sorks ) E] .00%.30 B3R W. 0.0 ¢.5e8.82 29,0859 3900030 323,500.08
o
1 WG fifema 389,00 (13973 .9 Mt 035007 B¥La [T
o1 T aifel PYIIIY NI tebd.80 0.8 92900 20,90 9 dab 0¢
813N N afiet V.20b. FRSLES boBb2Y | by 22998 26738 399,003.8)
1T afel NHLR Botdos | #vatoss | awgoods 92329 ¥.0%.2Y 336,300 0¢
b1 30 JerreR afos 808y BT 83038 oth 3.308.08 Nei L0).00
4 WTEH st 0.8 .00 8Bu8) 8.2 3.308.0) by 3358
Y1 (3 PR afel 5,004 0.3 oub.80 3,009 499.2 0900 VHR
» (TR afbel 3, S0bt W00 Wwent Wi 0.3 3.1 LI
30 (1M SRR ahel iR 8288 (1Y 39934 I LikE] 'x,meo
33 1 1P R afie} L) 3.3 [L3XL) 0.0 209.0¢ RY: 300y
W1 TG RR aifhel £ JORTY .00 0.5 Y0880 . e
wiRpmwm | sk w.e W s - .88 0. W
381 2% ol afie) Lol 30 33008y 20050 3.382.94 1o% .3 dttors
o=
%) RwR . ahel 238000 pRatisl PR o8By PETY W 2,598
T
swimiaga, Bat (X 830 oR W ot 1Y Y
Rl
391 9 (g L 30902 ob.84 bt et Sarb) W IR
W RP) ™ V.ot 8.0 Wy A" 338 w.ee .0
3D 1TA (R/P) ™ Mo P 1038 We. ¥ 80,09 J08.0% 0.0
01 1 ) w 800 86.00 R 3188 Wy LX) 30).0
W 1 e ey fet 309.% ro¥o W% bue W YY) MR
(s
W )

R Rescrve, P-Production

Source : Compiled from Oil & Gas Journal Energy Database (Si

1998). H d (1990).

N
www.pathagar.com



)R (ST TN

@5 3,909,003 qNGER G A Rewcsa g 45w (Emd de.e%,
Afw TTEMA 3.¢%, I TB@NA ¢.5%, TVGAMH ©¢.8%, -
*NAFTE 8.8% a3 JFFW 9.9% wFe (ba 2.8) 1 Svdpy A @B
TeAiie 9 8uab qufbed (NRIFIGRA WY W.3% TGATH @3
305 % affl-+nfifes SwCa BT I TR | (N6 JIFS 9,035
a5 el (ARIEIET T ¢.5% TG €32 W.5% af-smiFfes
T TR I LA | afE-infifes weeE 997e 5o, @ubed
(GG W 80.3% GF2 (SUNETF qaF (AT @2 D ¢5.v%
S W (AF WAl T 6IfEm e Sz | afm-onfites
YL A1 (ST dddY HATEA YA JITA T LA & dY IRF b1l |

ffaa8:
sady 4RA ey S S con TgTR T (I Tgw=s,09,003 O¥B6Z)

0.0 AP T J9TR

SadYy FME @6 5,5p,5¢> Gufte? agfes o™ Tgma Wy «AfFox
CEd 30.2%, P T/@RA ©.8%, 4 TSW@NA 80.¢%, Y]
©2.8%, afFml-snfEE v.a% 93 IFFE Lv% FAFS (Ba 2ue)
SoBY A (AT TeAMS 590,00 9TB6R AIFfET MER TG b.0%
AGARG] 932 So.0% GFH-ANHFs wers TeAma s AR (MG
(YIRS ddbo.¢r UGS AIFFeT MO M4 ©.9% TGS G3R Y0.¢%
afr-smfifre SwE IR 3 wmr | aF-Antifee SweE TRre
204.8¢ B9 AFFeT WA NG ve.0% AIZ SNETS QB (AF
G2 I 8.9% T FWA (AF WM IR SR WO zweR |
aFE-Anies Wt 1Y SIFfeT o7 doby AR W JIZF A A
Mg 80 I A |

P
www.pathagar.com



foa e
Saa 7fdd Ry swE agfes um Tgor o
(CID TER=1, 5k, 5¢> GuBSR)

AP M HYETS ARA TMRCH NGTY A2 Tl 77 1 @ P
93 T AR 93 Sienfars Iwea Ty AfTe S | [
e (AT AFFoT MR g Ol oFeiige I AR 39 T
MRS STqge gFfos N FEemwEh iy Jags 21 «AfHw
e [IZS (T Lpv.08 uGeR SFReT MR MG 55.9% 92
LT Y 93 IR 0.0% S Fe (TP Swifa Fed iRt 2@
T 2| A e Reeawsie o7 Wi TQmet SISt «qde
TG TG ARANIAT T AIGhed 1 SAmifa-aei" a0 =
HF5n TTCANA IS (B 084.%d GG HIFfET MR WY 90.5%
& T W (ATF 92 WAMB 35.5% NEER A2E (A AW I
SR ofad v TrarR | 9F T TerAfre 3R RS e MIGH
AT TAFH Lo, 56 AIBeE @a ¢v2.29 GWBeE | dady A &
TIWNA (AF W6 d.Ud GNGEE AT ARA AIEI WG Ao
BTN IS T AR |

TATIE WICEADA (AE AR AW @, NGy (AF aF-ombifee
T AR TRCTL TN MIH FIAAZ T QLB I q0wz | AR
fafeqy et w_fEs 9% 3T M CFed Sifes FRAA .3-9 G TR |
Sody AT ffidTe Al (T 8,50¢ Bfaz aApfew e femse T
g9 A5 T @ SR A A, (T AIY ATCR ewdl W FfEE
©8.8¢%, 3N 3¢.09%, IS ¢.09%, IR ©.b%, CIW T
©0.94% | AfTIE, SIS @ AFWCT AG MR “Afqwd @6 eE
oA Wl R TAGH 0.¢¢%, 0.¢0% 932 0.30% | AFBH @ SAS
TR (71 3, TSR @ WU (AT S WAAIHCS A |

8

www.pathagar.com



TRA .2 : AFFOT TR T &S (dvvy)

@t e A A fr=s (Bfhaw) %
d. Fifrm 3,900.0 8. 8¢
2 EGIC 98>.%0 3¢.00
9. FToq 20.00 ¢.09
8, SIELIS Sob.80 O.bY
. oM WA Sv¢.80 ©.9%
b, TS e 3o 0,08
q. (STl 30b.50 b
b, e 300 S R.E
. BIELIER %03.90 R
So T Sob.to U
3 PAFEIA 503,00 2.08
5 Eyediciif Y 50 .80
59 FAG L .¢o 3.9%
58 e .80 3.9%
3 wETCarTm Ybr.00 d.or
3 TEafeem VY20 >.08
59 RIGESS Ye .00 3.0
S T ¥¢.00 3.03
I3 = @2.80 3.20

20 FES 8a.¢o S.00
WD priciel ¢».00 0.5Y

N ferfaat 8e¢.vo 0.59

9 e ©b.Yo o.bro

28 s 29.00 o.ee

W QT+ W .0 0.¢>

WY K6 8.5bo o.¢o

Q14 L& .90 0.89

N firg 2.0 0.8¢

W | s S o 0.0V

Yo QI Yo.or 0.0

3-%0 TG 7 s s 8,48 b 8.5

IRy 3¢0.%9 ¢.or
B ST 8,59¢.0¢ 300.00

Source : Compiled from Oil & Gas Journal Energy Database (Simpson 1998)

hlrg
www.pathagar.com



2.5.8 TR@GIeTR

YoBY A TeATS 8 IATS (B Yve.b¢ ATBER RGIFNGAIT Wxj
5 conened 85.8%, 45N IBW@WHA dv.5%, FE-IT@IA 5.9%, T4
5] 0.%, AfF - +NBfEE 35.2%, WFITS 2.9% TS (Ba Lv) |
NS 93 oYfE Sa ¢ Hfews s | v T/ g oo
TG YRGANSTR G FH ICeLy YRGANGTR 416 ffier =1
TR | AT (AT QRGHNSTRT T BN SAFCS e A6
frfieers e atarz | IS AfIee TR I RIS I
S (AT YROGIANSTR A6 il TR =008 1 |

wfFm
afem smfifes %
% €+
Pt
A 1
F 094 . 1
L} fes {
% 3 f omend
| 3%
H e )
Yo% )
sfom 1B

Pay:
>ony ffida fifeg S wera TI@INeTR Seoimta Fwe!
(GG Berma FTe] =upy QNB6e3)

Q.3.¢ FEfFma Arema

So%Y AA TS 8 JATS (T Ld5.89 «IbeR NEfFuR <eazm
Y AN IS ©8.3%, TR TTENA 0b.0%, FE-28TATA 53.0%,
TPATS 0%, -7 sv.0%, IHFFTe 0.6% TRfFe (e
2.9) | Rfeg anf agfe g FefFme Atea TRew @N oy e
3 Hf&e | orRrgt RefFar Henr ayfe et ol Frgd g e |
@ I @A @ A Y AL [T @ e o efEEE
T SYfE AWR FACS AL 11 A7 ffeq Sifers st safgs
fTefFaa siemR anGa S RN .9-9 G TR |

N
www.pathagar.com



oo (e
©8%

ez
Sady AT fog oo SwE FefFmr -near Sema Fwel
(GG Besma FS] =bo Wb e%)

2.0.% R i R 8 vifE gae Teiferg TIRT
TARF 3.3-9 Torgifors oy dEsT IR QRN 9N (FFA, (T @
fASfEFAIR) Teomn ¢ AT BTl T (A1 T (¥ J4-TTA1*, NGATH
a3 WS S gEne Ty e adle gRwed Sedire gt
AAfiet PRI AT BT @ 932 AT e, Afow TvTHA @32
QR TR S, et qitfe Swe widfie Sy weeE (oS
eI s e sifga foies 231

Sa3b A “ffada ey wwtea Txra Wfg qmife ez sifame
fezt ; «ifow conemed 8,33 563, #fow 3B 8.50 B6R, 4 TxwamA
0.3 563, TgamE .3 e, ufm HfFs obe B3, WiFam
o.¢» 56% @3z AR A7 15 3.vd> BeR (Ba 2v) 1 davy TR TR
PR SR gEIfR IR P R SR Saeg grefare Rfsy
TWEI (W AW 5oL S ZLEA| AR (Nemd 88 I%q, “if6w TTrAt 88
%d, 4 TITEA 99 ILF, NGAE d33 IR, @ffm =M 220 37,
WIS by @I QR A fRTAT & o> T=T 1 dedy AT Wl
Gl grEfaa ererel [(FFT + 99 + dAgfes oim)/eeean] o
AFST MEmd y0q.90 56, «fFw TI@NA vu.vo TR, o Te@EwA
W90 TR, TGATE bv.oo Be3, afimm ~mifes sav.ey e,
T ddo.e0 56T W3z gt o yeq 56 (foa 2.5) |

°9

www.pathagar.com



LX4 ]’ . - mei
|
5

U iu0o

e RIEm  amem ~a‘-m| g el gy
(2 B 2]

El

foa v
sadb Jfida RSy S T Mg o fE e Afma (Beg)

»oo -

voo 1’ _T m‘ei

900 1

Yoo

@¢oo

800 <

000 4

200

Y00 -

Oolunool
S . B T B B
ffon Ao aqgany  afm ofyE  ofeda
o)L CO 1 Q‘s@m o= %
fom a.» :

Sony A 37 [(ieg Seers maferg Sy gemfw eneier (Be)

b)-4

www.pathagar.com



ARA 2.0 ; f4feq g-awiafes e AemeRE e @@ e

(AT*R A 30 casneTn %
SAGA Q 20¢ 0.9
afe= ) YN 0.5
TG 8 ».550 9
cafaca Y 3,00 0.99
iz o8 Y, 89 39.98
5T csiEmd 39 3,08,350 0.0
R q @,93% 348
RGN 8 b0y 0.9%
I ab AR ) 9,49
Tt 20 QAW .o
VS b 885 0.5®
oo ® 9,999 U
LT 5 30,080 bt
TSRS ¢ ©,09% o.vbr
TS ©¢ 33,340 ©.93
5w FBHmA e 5,28,20% oY
R e 5 0y 0.5%
FEfE Y 0,¢0 0.0
os 7 8 3, L8y 0.89
FUE L] 8 3,93 o.¢o
sEfee= > © 0.¢o
fargyfern 3 3,990 oy
carfsan 3- Lo 0.0%
A R} .89 ¢.u»
arsifem ¢ 3,030 o.¢v
s ) Yo oS
e % 39,39¢ 0.8¢
4 /@A »0 8b,u8> 39,99
NGeTS) ° o °
whd Wy 2 583 0.¢9
it N 3,b83 0.¢9

E:H > 1,02 2103
SRS So yune 0.8%
Lo @® 89,Ud) e}
ifa e 33,980 ©.a8
eI > e 0.08
«fmn--miafes b B, %03 Sb.vo
cu% 898 9,8t bdd so00

Source : Compiled from IAEA Bulletin Vol. 41, No. 4, 1999.

3%

www.pathagar.com




2.} PIgrge @3 (G oot S o

G TR {32t
I$TW e % 21¢ef6 Fienges mos e AN Ssfiaideew ¥
PN (F-FATTIN 9B (CTSTAWS (OECD)’ | e #efa? famem
wfey A ¢ @@ axeE o 3 sugeE 20t @ e shas
AR TSI A TR e araf (1EA)Y S @35 f[erw
AR R FER | WAAREER WE  TGIERE awAf @G
(OPEC)’-93 S@9® 355 (7 (Se1 @ 111 381 02 1 sy AN OECD,
OPEC ¢ #f33 smyiey ieet fafey o genf Iegted fawee e
.8-9 AL AR |

¥R N FTER 89.89%, (MBI ©2.55%, AFFeF MO
8¢.99%, TWR@NGANET ¢.0v%, EFTRA ANSAMEE bv.¢0% G2
Sy RMeERE O e »o.ev% 92 SREE (ieETs Sesre
W AF | AT @b Sestifre TR 3.93%, (TR 95.8v%,
AFT MOE 30.25%, TIWNGAEE ©.20%, EET «7fea
0.48% GIATEE (TIGTS T A | AT (B Teotrfrs el
¢e.85%, GG  w.oe%h, AFRF MGE  8o.5v%,
PRGANGANTT 88.90%, Fefewd <reamam s0.89%, [FSrrae-asg
L @b % A S e T AT

Moy SEa Reaed erodee (@9 @ @t 8% Sl e
A8 SIS AR QoTe TFATAT (AT TSOF | SLATTE (TR
frers W i &= OECD R Fffddia ey oreet coe1 ¢ =711 3% e |
feg ey gl faerar s T o Aol AteTR (&«
I FAS! WA FACS ANA | SR IS o A Wofgar
A&7 Fuol TEAR T PR TR IE GUPE (TNE &

> OECD ¢TBR I9$E 2¢fS (i T ; FwE, EE, JEF, @@, @A,
frvars, m, SfA, S, SRS, SERETS, ToEl, aETan, (MRS, 996,
A, CoofF, JRCEA, SRERTNS, $F, &40, Prfew, @, wivm, Heferms |
oXfege omief @ lren3 awife s I A |

2 IEA-93 Soge off iR I : wehfem, wfgm, @Efom, ame, e,
faers, e, ot §i5, SRS, WARETS, TOE, S, TCEARH, (WS,
frefEenis, Taat, AR, CoF, REATIS, 97, TSI 8 TS |

° OPEC TF 6 i@ M (S19%-97 AW 29TRA I9) ;. WEGEE (dpuq), 3D
(55%0), TIF  (ddvo), TTAE (d5AB), WA (dpLR), IOE  (ddbd), FHS
(>avo), T (SnwR), MITEHR (S5)), (STTGTTAT (Sdyo), G T (d5Yo) |

R0
www.pathagar.com



TS WHA FAe A | AR S (e Wy (@I (e
efEars wrel Sgenie @uR wiwd s, -3 IESh ¢,
@, B, feem ¢ sre Nefear e Seome @ e (e
I fage BIfTAR IB1 S 7Y FACR | MG SRt ¢ ANy F
¥ @mea Smmen §oE F8Cae EFTR AlemE o416 IW I
TR e WifT 8 eyfeTe WSl awie FAR 1 W I T @
TP AN A T 7 | GVSRE AR T A 37y
B @ gEte sifen fBRR w ) FareTEE awifd e @uw
FA, (S, T 8 YGINCTHT &7 S 308 T3 |

R 2.8 1 OECD. OPEC 8 SIHFIF) (WA G IR 33 (3vvy)

Rz 9FS OECD OPEC T
T TRATHA % 89.89 352 @e.8%
corGTfeTaTR Seoma % CRY:Y T o9.8Y W.oe
2SS A7 e % 8¢.99 5935 80.5b
FIGIAIGTR BeAA % ¢l.0Y ©.39 88.9)
fRelFaa “egm % rb.00 0.00 >9.89
(AT

fafaSrRE e % 0.0 0,48 ¢
(ERIE=H

Source : Compiled from Qil and Gas Journal Database (Simpson 1998)

2.0 Rfey eftwfos awreim oeam grenfa aegiEm f[@ad
e oA (AT RsE (WB 2000) 237 f[feq orees e
TeNfrg wtER fofare gume foafS guat st 33 4z | fAm Sge o™
AYZ, AW Svdb AN TG AR Y qvo TTUH Tefld TR @3 I,
T WCHE (FRITE, TR TG WAg S qud TBAT TR (A »ovo
ZTYH TEIT S 92 T T (71, WA TS WA S 5,00 2
TR WA 97 G @ N | @ o7 figE MR e, TR, @3
e AR TR AR 2.¢-a O TR | .

iy SIpe (TETTE Yo% I AN FE, W% GHIE IR A J
92 v% fGusfd Teodma 03 AU | TGN T CHPTIER ¢ % EIS AN
I, W% GEIR FIRR FE 932 Y% Gaafy Teoima I 4w | 8w
S (TPTR 3¢ % T I IR, ¢o% FAf TI2F IW@ 9R 8%
fqanfs Sesma ot | fvm wrapE GrTRR e WAy ww @3 aAife
YRR AR 7 TASHCT ¢ 0 TMF 932 WBo (FfEGR | TN AP

D
www.pathagar.com



CTTLRA g MR W @R Wi RRieER cifFwe fem v 35¢0.
TEAR @R ), oy (IfeR | TH ARNEE (TRTLRE T WAfg W @qe
A IR A fe M@ 2¢,¢d0 TR W32 ¢,98Y (FEER |

TRW 2.¢ :
wfinfes @R S [fsy @mer gt TegE sy
faaa G fom =3 TYI R Tw ST 5,00
Qo Y- TAMIR @
CENS 9 ®,9%0
. TR
cShetfera @ama % 0 88 28
HAN] o Yo W 3¢
grefa IR % R W ¢o
fea=fe % Y se ®»
Teferg genfa =f&el 8o 3,bod @, 98%
Mg feaaf T @20 3,5¢0 2e,¢d0

Source : Compiled from WB (2000)

TR I (AE A W @ AT AR Wiwd A e ey
GrEIf JIUE TR oA qrR 1 (e e Mg e
AR “Afe @A ERIF MR WA 71E e @& b |

Y

www.pathagar.com



\)
eETICH e e st _Jfeg fass

0. ot
YT (0 AF, QTR T SqEd @32 aRafss Tqae e
eFgyd gl gt T | e I TR TiREARS NEH
sfeme 3% I et TS el e o g Tz TR
il @ SR e Rt afers, afeee, 28w, S,
e W3 [t i sy faww

NI FAAMmi@e Ao AEmer R[Sy sd-amfEs s
e e TR (Eabe Fafreem wefes zme | A s
S AYRISTE T /T O 26 — S|l SFPIE qrme= e =
“MeTe faeaat | AeefSPna Qe genfa e PR JEww @
wicAifoe [ Tw fAagren emerife adie Fafisens fRge sw@wRar =t
e, fares Jo qfa, SR I TN FIMA FA-FRAE IF G2
WeR = IR, ue ¢ Rgres BBy w9 Tenfm we e Rgpe
JIQIFIANA @ TR G Y92 T 2 | AR G o1 ogwa
W @ AP G TR WG MARe 77 1 93 [[FGPe smpay gty
TR CRCAS TS | AETACHR i oy (e St s[vzen
STFSR T 201 FF B GIO AT T @ T AR A A 1F
AR I 99 FS TG A TR | 99 A&l i qF6 Sxygerre
et fEIMR AT G T $-AEANSS, ASAS®, STASIES,
wdtafes, ayfesrs, aifssive, sd-amfee oRes AfiERe 9z wba
I AT T A0S AN A ASTF 92 AT
oI Bt @ ewged TR weiifRe Rt wEms ¢ Rt I
TR SOt @z F | a9fE R Sy e anfmamat
ARFEIT TN AT I ATIW W | @ I *EfeRgeig @ @[
IR Y IVIAXE &) AHASS (PO SIS AT I |

0.3 P-AeRASF Fw

FATol A AffFgeey Tgaw FfTn AfTvER & e I
AT AR AR (5590-9b) IABAAT CF I I TN ICH
frRTeE St WY QAT eI Y wRATE IGTW 93 AFTOR

www.pathagar.com



FLRASTS (@ LI “ATT S A GTS A do-d T2 TN @ W | [
FEIET (S MO TN AN Tre os e Fere S5 79w
Brapist &z T4 W, T QIRIAIRTSIK @39 214 5ia IR |

9.0 AEANSS @ TTASIFS T

wfEfefie arenafos AffEfe e Sgam FAFIe TR I | FrolES
AR G (A J2F TSI O THICER T A0J TS @ T2l
GTfE CPET BFAeE O ey | SSRfedR @ ofid Serelias
eI I @I AT Wi TS YA T FZS 9 | T
Iy wwor e [feg GHET Sgam ARSEa AW ¢ IR &=
@t | T TR¢, 9Few Wiew TSR I oo e [RER
AW G TENEER ADTIE wlg o fofa frena o wfowel ¢
WES] (A GFIE TR SN & I LS AMIA O AT
A6 I | WF T AN T @ @A (A 9FEH i
1w fAfeq G180 @ TN SIS IR TfSwWOR (BT GF2 CIHE Aol
WEA MY 4t 4ol Prals azeen W i Sz $41 s
@ BTN | sy fREald oW e Rrisarid Rrasae &\ e
T T | FFNCS SAN G2 SIS (I (I GIHR O (R LA
7! ofere SR !

©.8 SIS FaHI )
QTE G S AT TOR® I | (A IR SFAA LATFSE
IBAAE T QAW ARICWI 8R 7 e =W | TqFeR AW
o AW AT | NG A T A @ FIN T-F (T IS
0% @98 @f wd G CTHER AW VI T A S A |
o[ q3fie wmge @ ¢ N TR f&m W, Swfie sdrreme
ASIPAITE ST VI I T G GT8eaa RSy R-G8ea
&3P FZ9 @ IBIA FFY AW | 97 T 9L T 8 WSS g w4
e WA | FRR TNFT AN s (e wfefae Fieby aer SR
&uF A4 S Ao AP ¥ quiR Iw 4 s e Qrea Fwe
fArere R G AT FAAE AFTHA G199 I |

8
www.pathagar.com



©.¢ YfEre @ afesias sem

G i Aoget wfeuam g3fe e | @ st o 7 ovea
o &g 93z RoP SAmER e NS I o9y IVREE 1
AR | TRTS! ATISIIC 7% G1=om e (ST &fS farera 9 o
T R SowBiiR oo SISl SRSl FUA! T TS |
F AT Wo IXT AAG GG FCH ©Y A@Z, WG I 3N 77
fratns e azrae &= ot [etes fons s =3 [oet Seamem
W AT T @R A SO eWe FCE0R A AR Q&S QIR
o0l (AfEI?

AT AN THAESR 4 e @=ifE eracan fifey afsdnag
YR ¢ I I Iw CNAR | TFOE AR @ HEA LfSBINSTEl
BIETRIA &+ AHN AR (I W Awrse azdt s @ 7 wdwe
sReieIE dfofds @ fRigems @Y wFeR MY <& fape Fffeq
YT e f[Tead a7 Afavear s @t ¢ R anfe s= Facs
wwpe AfSHIH CFtE QA WG | I8 ware AfRifae ReEEe w
7o AT Frare azd 3R P e & aietafes TSt
ST |

9.4 S-S Tt
T TSI & TrFEFS F A fagpe, foree ¢ apiaiae e eI
T G G G ST EFmA v wdmies [t
ISR [{rafs zaf | wftie WHasa 30 2@ AN (@ WIE Bt 7 n
57 | q7f R P G TAdiE WS FH W e @ fpren
W e «WifER AR S TR W} (SRR W0 A TG
SR SR A @ SN, SIAR AN S 17, Q-1gR
@ it wfi @t |

(TR PN, G, T AAS 992 Ererad FHreat 7%
TR (T @ fJigrer T fan wefiwee fosl aw | g9y sra®
e | @ NfE sRafos wgaifen sl =S W, oo, Age-as
AFH A (TR qRAFST IS A1ze T @ FFd T i e

> a5 AHA AWNMITHR (WS Tt o St s2.¢ @15 ) 1t &fS +ifFameg @
AR ¢.b 4O G SfEIRNET AEn Wem 339 @i Shda HIT @B M
YREASEATTE AR @ q,ue,py wfle @b fFeem 0.89% | @iF e
RPN AT o1 08 ¢t ,vae T (WG “fFaT 3¢.¢% |

e
www.pathagar.com



fFSariey ez fAfes w31 e e | TSy F19d aEafss, (TR
2 TEGEIR @ FH S A 8 [{red (SIE SRl AW I A8
@R ToN AfEE @It SNl | 99 W SeTiaE IW
TR MY | ASASF “fE GMAT FEE ACS WD |

0.9 JZFIf ArST g T

HIme CWC‘I’]TQT&I (domestic), Tﬁ, a1, afafens, ﬂﬁmmﬁfiﬁ
@ G TS W @ WO AT A AT T FIve
e Agpfes ot Tege ) RE el o AT IS @A
IR 8 BifEw! AR (IR Ao Afifars 2w 1 R dre [T
A IgEet BT @ PR Bednfre acmIw gEn (919,
ABfT, 1T, T, TFA 1A ToNH) W1 @R EfIEIs (R @I et
o5fTe AW AIYR WS FW@WZE W 7 | VEd @ I 8 FiAW
Ty e @3 Srawrey o |

g, ¥4, o, WgeE), R e e cifis s e
mﬁwlwemmaqmﬁewﬁwﬁcﬁﬁmw&m
MM A IR G QIR TS SYTE IPTIIE S &) Genifag
AGATS! TR FAE (T TAR @R | (O 28 TACNDY, W
AT T PO o1 IR I (FR Sl A &0 LS AT
TEIf (15, 4T, PE, NG, W (@A, TO-AMGl, A (AR
FopifW) [IZE IEA |

PAACR G F=947a  ARIE!, Sgad 8 IRGATE  FIA
afsHe g ¢ FO Faffme owifE @ affms gefe (s,
con, fage Fopin) Tgmre ww foaifers 1 fag Qammst a1 Gifswams
giEioe AREE, SqEd @ AIGONT & IR AfHife IR (R
IAER BLA | (WTS A GrRTfaa @fFers e (IR AI0E TRIE@R
G2 (St T W G I @ FEAATEANT FIAS FINE AF-FAII
qIfEe I =W | ‘

MTR O e 8 THErR Iw FEfee aereEs FfFeRt
THCS! WA A A FAF WAR A3 (F, J2& TS ST 5T T
& gEff age I3 o gEnfa IR ]9 BRI
HINTes SIRH IR AR Wy @ mw fFafieem wfs oy
TS TS | Sppd AT WWHGAR T FRS Y (AT @ T @,

W
www.pathagar.com



(1 AN IAENACR 38.¢% AR Afs grmar & e 932 ve.v%
FfFR (FEIPH JIIF IS | IHWE AFT &0 @6 AR 2.8%
T, 0.5% [P, 0.4% @FERPF @32 $8.23% IIWH FEifa I
FIACST | dHq NA AL (% @@ IR s fe=
¢,80,000 57| GHG IR I @ @@ M@ @eR fage
AR v8.¢% AT AT Fgemar @3 W% ARRAEE IR
ST (W | GTSIRFR Sada A oG R Jzg s g
FAYEA IO (@6 AR 367 &1 IqE &= WA ©.8%,
FREOF 0% qR AWIA Feif 58.9% | A T fdfes g
fogres 2R @ Wi Afs gEEr @ @b [fd@cgs 399 [ige
3¢.¢% 932 R v8.¢% |

QAT FENA AW ISR FITS (WB FENFT AW o-0%
eRre fIBH | GFIfE ARFFAR MY HoS deIerEy VTS & @
@, JAEWeR @G GrE sifER @ s s gE e S
A TW 1 GAstd el AT G W (7 sifEwl o e+ A
TSI @ GRABT Tey, SR AT FIA TIFAR LAS TG
| G Jiad T A SR Areret Son e FIMA @0 Iwg
T A e i 8% cenfRen wfifefes aam gEf atvrem
Maiferg offmas e e ste otk | e AfeEfveie @ fTEEfe
SRS ¥ AWES @, SARSHee® I gEe (e
ARTITS &SR (AT (GIAR SFIR (sustainable development) S+
TR @7 e IEme gy e Afam P o
o1z O g Twrzad Sorgiem 331 74 |

FEnie [fog SwEm ofe @ FamaErren? Sesfre g
IS cfame e (I vif R e 49R W) ofarte e
AT FCE (R (P WHEF GA71 ISFS 7N ~1eq &« FARERG
(renewable) 2T (5T @ AT el w18 At T @ AR
fErT sl IIBCR 1 (T I TSSO GEASE WZANT T SNEd
Afne g 1 AEmme R[Sy wees gt I JorEe I /I
w3 et FeR s 3R eenm Somre g% (29, g Tenfi) aar
cirq fieg gty Zome ggr T PR | e Sagen sweE AR
TCEA Yo-q0 ILF TR 6 (&= Jwa ted fwg o7 v-do T
A5 s o= gy e R[is T38| B STt I o3
P ofF WA AP 8 @ e I oI et IRew wow

QA1
www.pathagar.com



AT ey e B (@HIeR | AT Aty qu erer A Wear
TR of W P Ao, oite I Fo R 1 e Bea-AfTTacE
A GENF SY] FAIHH AIOIAG (Faw] @ (s WAy Iefw
AT T | G WHE oS o i Sowre papm @3 e
TN A0 TR T P whE S e AR ¢ FiE BeAms
TS AR |

Gt TrF I ATEH (@ SfGrs AW Gri . GFagena
TR G i BT Ed 2@ N1 (GFR SHAE T S
o ofETe (R (W6 geEifNa bifEd it I g S
Afe FRrTew M g AfAfETS gt S cffawe gia s e
(A | aTeREW (i NS Sxae Wl swefsfas gEenf afege
&ow I ARt I W3 Ffdfers grenf Sy g azd
T 5 |

©.b G IR AT SR wer

>5a8 A et fRewearaa cfsemm Aemetd a9 a ifE o™
AT YT T A G BifTw (BES) W @Fh &7 I31fTe
W (GOB 1976) | & 351fE fReiits sy Afafens gremfaa sme Fdawy
T S5ad T (AT OF @ dvde T S TNISIA aife (e
Aftes 3 Aty GResme aeiftis affs weaanen S se <=
AT 2.9 (AF LY @6 5F | @3°F dddva AN dFfre IF arg ssbd
AER T Go=E geifaa s @t 2@z o @IS 57 W32 dsho
A o A <A =W 8.9¢ @I B @2 »uvq A @3 sfqme «@t
AR ¢.98 (FIf6 BF (GOB 1998a) | ddbd G2 dpdo A W] @I &
TWE @ I geEle THREER Afemd 93 IwE v.eq @ oA
(ro%) @ o2 MY gE ARegTe o wE o wofRd 1 g
C3R SR GOR @ AR WHE8 SE SHIZAY TR | QIS
AR TE Y Sabd>-9F 90 PR G AW WRES 386 0w
OB STBEFCAY TR Afgmd s2.ud0 e v Traw s AR
(GOB 1989) | 1A &Y S553-97 03y T ¢ 7Y wifege dafb
ST ferR St @i Igma AW wu.b e 9wgt S s
ZWTZ (GOB 1991) | PRI A dop0-aF e FBE G 7l NRFS
al% 3afS s frer M-3R W3R TraEEEey wgma AR
JAF 23.9¢8 GFmw T7gs 9az 32,85y GFEA @S (GOB 1994) |

W
www.pathagar.com



fafeq ©2) 2@ 0 T TANH AWE YR 26T TACEE 79 | G
BCE (@, ARPRAIN UY dovd>-a7 7Bl 20¢ SPAE G5 205 nm fFrwe
S Aieie Afawd yo.as LT 9wg0 | 93 Wy dass AR oW
g SroEm 9 ZARE v.eb2 LffmW wgh | o SR d5es TR
[T 1B SrEreT~Cael Tgw fewt o3¢ GfFta  I79%% (GOB 2001) |

©.5 Wig TeASig e o

FEAC G2 G s 8 TR WK @I TG M W'
(TR WG TP een e oEe fBIEe ) R e
AEEAfreR WoIR | (TR Ry T T ey aifere wifaw s
A R TS 9FH I@ T | WZFA IION Wiy T QA
AMAAT WREI G e WERE @ A6 | Household
Expenditure Survey-{3 ©2j SICd =4 CH WALSE SRS grenfy
T G OGS ACIL 8% (AT ©% TT @ ACE | TS afey
THCABITE ST 1@ SEE &% (ATF b % N FEd & 7 3900
(GOB 1998) 1 4 [Tl T WHpS “ffan MAFFS T AT 932 TF©
R e (@ e ¢ [ige) 3927 3@ | S, e amee
AfearaRsl ST @ woE 93 FENGTE g kR S A
(CTS= G TS, (TRF, @ERIBH Tonf) | @AW AR oA =
ANE A1, (T2 TR Q36 IT Wg* I3 GIEAAT & 77 I TN S O
ATF ATTGAY AR AW T 91 LI 27 1 |

R FCE T (FFE QA AT Nqeas g Toma Sas
ol (WAR JCA TR | @ A =+ 9571 o 171 e genf
AT AN ATE TS 8 IACS C2AeT] CANHL | 9 ICAS6 Wo1 few
TAZIN 1 2 )

TRTSR o @A I wN v [fF 71 @@ fmmwr (e
AW FA FOF6! AW IR Bl @ fifE I zafee | ofve T
M B1F @R 61 g W v e & 0 e e 9Fp @@
Wi orAt B fafeE | fRafh @aiea Ty S W zafeE ) s
T T Pl @, @R G 5 A TS G BITER SE SHE
Q¥ R grEeE 21 @ IR AT 39 (5 932 gemf) As
fFghl I IR & S[l o v Reeafed | SRR w_iE

W
www.pathagar.com



wif tafes @, @ o/ AT S WAl (unmetered) THCR WESE | TS
IR S (\1R SR ARG T @ el g I 76 QA AT '

3TA FENEE ANE GFGH INF! UFeN (NAEI 501 SHIBREEA |
@R A BT @ wfEe om faem ame g W o oned
AT FEF | G @A ¢ @, e W GFA (NRA T AT
Tz b s a0z 1| &9y et sfamee oiea fifes Fra G
Fqre o e @, fifeq Bt g war fea | o9 @y &=
fofy fare f& Wn o s o Sea Mnafeew @, s e
TRoRA (e fFg g Amd SR IR SRy O A A FEE 0 @3g
W33 GIAR Seerwy Rfewa [ o genfg 9y o) AtelE, o
[ B EAARA | O TR w0F o[ @ P G fafes @ ei1
bEfs (@R I A = eiow Tl e @eEm @ beets
FIHT (T (AT DI | WGTHE SN FIATGA AT 9 @ 7|
%fome OIS (@NET AT CRIE @ A wien wee 5w w1 @ wfEEm
T (A fFfee OitF (1T (@91 I3 e 3w @™ @,
TFTA G 46 I TS, ©iz fofd ==t (o ey gt w1 fofv &
FIG ILEA (TP AW I, T PR TR IS FEF | AT
T & IS GWCS IR TR TIPS PTG A0S, IO
SR N (IS I AT FAT @ (WG TW PHIR IE
{LRA |

AR 9T A7 @R 9T e @ ok @ SR 3R
Rfswta wm FHfore Alem o W WTe pEE corw, MG v, wAf)
e ofeiy fAre RS @ BT USRS | 9 (A B! I Fo
T WeTR AN, AN @ G @FW61R O T

QIR GINE @i RKiesls Inreet 9= 961 GBIt ~iTeiReE |
UNHCR-93 wiqnT RfFefamrare g st tmpmdlz sme g
T FGATS WPIE $LET Cofd ARG (Al Xfeed | T S | @
oM T I PR ARG FAIAR FHR OF I A7
fRfFefamz ar (AT e ARG Frm TR wfEhuE smeE [fs
AR | A B T PR @, @9 @W AR SR ge S
(ATF FEIE W = TFE IS S | TR (@ @ AR ToForR
A @18 G YT I3 o1 e A FE o [ s @ A
7 ! e 7 YreET Swyey G & )

T A B G 8 [FoE Sae e 49s =1 | G I WES
T sfdReE e A5 S 9T @@ T FE ST @@ ArS @R

Yo
www.pathagar.com



ICS AT [ FHAF FGIE OIS (BT TSR |

fowr wor ufew == E SR TYRTS I TORE@E R |
GRS W A3 I N I AW O[@ SHE 9F =F F I TR o
Gl (73 | O3 O (T TO@ o5F 341 FIR ©f (FI33 WA FS1F arst
@00 | @ T 7R FAR[AEE Sy 7 WLl e AT e
TR T SRR el AFGT IR g [Raqe o ot =@ 1 @@
e @ fagie IR AR At wg e (g 30 A Sorgew
91 2 |

IR IS D WA PR IEW omd Wy e e
FIFIRAAE 8 ATgE 932 TIE AR IR T ATF
AR oM o) T W S T P 93RRI I
GFGCAT A7 GG AT IS I |

e, oo @ (TR WeeRg GaeR W1fys R Fhw e
IRTTEIATE TR Wb fige [{E sse/- 1 @ fgemm @nea
Seeilie g SRfys Affafis e e geReRioe wiw
T PR [/ vo/- 1 e 17 (@ e @ 3@+ f[ope Sgaa
@6 T WAFFS Ay AHpE AT v Wb 7w vo/- & @i
I Afiferes @ e IS A S S fpe sgamd
afsda @3 b @ TR W 7R e ol T Fo01 s
e ¥ Bfos | Glerew (e Ty T W W3k TR wEee
o AR T fSmeT 0/- B ue o 9 e fapees
PR AR wpiE e 391 2= fim smpe v wife e =
Yo/- @3 I TS | AHMCF FF NTEE & AR T 20 A o1 <@
T e [ewd sicgrets wideea wfogs T© 7| WrFFS TR
“fdaim Rge Re fag6! arecst |

©.50 Wi TECHER gt T ANTR SRR ¢ afsanest

(T SIS WA @I R e w9 WY wWenSlR Sema
TN IS5 I T© W R RSy Seree Sqmes ) g
@ ffegerm I Srpfre 3@ @1 TR PR @ 7@
TN TR WZAR =7 AfopTR It (o 2[7d IS | 7Y
FRTS! TrI MG (0 TR 26T 7 @1 AU wig s=eadia
M IESH Gliferd (11 FATSW Fq1 AR (GOB 1990) |

()
www.pathagar.com



TSI AT GIT I8 & BT ATOF (W 7y T80T
VTS VIHF — FTB & HABE T GVVVT TRLTT
TATIELF TBT AT CNIT TE@ JIF 7 1
FSTNAT AT 35 (3) § TFT AT & FeICTT
THC] [R5 FE FF B T2 /

FSTNTT TG 3> () ¢ VT VYT WWEGTF @
G ST G [ PTG TAGPHT TG T
To7 6T FEANT G 470 SGTGTT G AL
GTIAT FHA &F Ferwd Gy FIN FOAN 0T
[F5® @917 G FF FIFT TIZ 9T B

AU @ T TR 2o 7B @Y ord AT 29T A7 ToeCE
ARITF AR vl aamw w1 zae ' wieeEs wke [
AT T ARIFEAR S g4 o7 o fofrs a1 zame | o1em
THBS Sevo AE AF A ATWEN 003 AR WK widw [eweR
T ARG (TP IBAATY TAFR FACH | TS By
B (UNDP) @3 fRBie (ersaraa® farensy sefAfks Al e
wifaq fTs= (UNDP 1994) 1 100 wifdy st oq@ia srem «ifm
T, A 432 AEHIET A NP TA 74 |

FATSA 9o A AWS ™ «Ie g by Tqww WA S
FICRN Qe | A (e [feg seeta genfe Awee ke 3R
widm SNUIBIG SENN ANAG STRCE WCEbAl FABIS OF WA ICEAN A |
P NS SO TN Afeq G @ Qe o3 1 B T7 1 Sgmens
G I A TR AW qF IS [ | ARY SRS i
WS AN F4t 7wy [Heaed 936 St T4 |

wiiamra gEifa e AR weF [{er 36t ager gwr
A &Y 8w @, A W R 49n 0T, VAR |32 JAFIO!
SIS Wiva | FAMGT ZACS! 1 79), SR 7o o) 77 | IENAC WG
Ty TS wrAe FeE AT Swidd iR (S WS
@RI TR AF (NGO) [feg @ TeRANES g9 a3
Wiy TTNE AR FACS THA AR | OW@ TS (Tl G168 Q3
e wim SBI OFTE T TG TOF @Ay W @
arzel FACS THFW T | I8 AP Aret @ Rewee! 0 e g
fog avf&e AYRY ACI JIQYER T AN A6, oS @

0}

www.pathagar.com



IS S IS AN &) &IG IFIAA IACR | 4 AYGSTEA 9
Y I @, T T TH IS Al =l wiag Sl @9
AR (O FACS AR 1 | OIFT! @ [ AYF (AF A1Y e e
IR T AWEAT PN (Afera s AGIe T W@ A1) vy
AL G WA ANCF WA WS FIN TR Q¢ TG
0 WA T |

OO
www.pathagar.com



8

FiETca e SpEnfy [IZI=w=
Hfswifas 573

w99 @ w sTen, ced, oy, fpe @3 -
TS e cnm e gy (3, IR 3T, oree Tonf) e
e S Rdrd, g Qaaw, Tam 8 e e wfE f{fsy
eif o e fem Sorgem wat e —

8.) e =t

T Afem g Sgra ¢ qRrgeE TeefFe fs [dme w@ W
FIETC FIFA TS Sdde A GTHFR W SLaiwe [yt aaifer
A desy AER 38 TWIFIR Ctes [Rwaled Wy o™ FF AR
(GOB 1996) | 73R faye Ao Tques 2fEares “eqm AfSeTama
(IPP) S=iarzd Ao Ia19 5I0F dobb AT JFIEA WA 1200 (133
MG BT “AfEB carRen a0z (GOB 1996a) |

8.3 I @ ifet Afaegst ¢ Ty

sHfiagm IR 380G a8 @i Rfomm gae fge, gl ¢ A
oo TEeE g Ry aehr wxmfren soiffae owfda
A AffTE 8 TFAR WA = I A | GTRT oA v
QTIAF &) BIRG 822 IS I (D) TFA, A a3 TSR [,
() MeTR (v) FE 9T RS @i 93z (8) @7 el ¥
RIS B2 2R s qwfE fefeetr feform b w3z ofaegmt
Fhma v A ARegaR Wk siew 3@ |

8.0 fape grifa @ Wfee Foom Tydiem

e, genfs @ e seom warem fifsy o sffam amifée Sgaw
8 I[N WG W I | 9NE qgneny fe ffosm sg (oa
8.5) | uIfy fefomraa widwy fafey weg [feq e gefa w3 Afaw
TN B @ AIZAR WG e FF | ofenR fofomma wdiag
Heg) e AR GTETR BFa 8 (IR TG A& 39 )

www.pathagar.com



ke Bolb) aialiide] Blils(Zbll o5 BBl lalliel islbtlejitd S8 B4

Ie

sddl $O01
[
00s3a vsada a3y aadd »vid 4dX3104 add nada JND04 aso

y y y y A 4
................... T B
816 1 o TR / \
«—>» NOISIAIQ NOISIAIG |gf  \ogyvy |
Mmod ¢ . i
......... m | o YAMOd ADYANT \ -ONAAH y;

A
WODNV'1d » dWIAOW

www.pathagar.com



fage, gEnf ¢ Afvw Foom TgaEE 9w fefouta wdieyg fafsg
AR oAfffs s Afws Ihww Wz TE-W@EET TG
(Hydrocarbon Unit) — (S8 @ *IfA SPTER 8 SId y@aeace ifesfa
A e T | [SeafGena WS s Qe (GSB) — e o
TR, TPEHA GR PIEZ AN TPTEE I | IS PO TF WA
(BBM) — Sifii"Fe ¥fve ~mid diw ew@ 391 1 0 SO, HH 9%
fimrre AN (BOGMC) a1 (AGRIE — e, MG, oe, o, =
foen SepEm, Semw 8 fstem | e (rGifeE srefices
(BPC) — S9fareifes coa sramifs, sifarngs ¢ fJ9em «3z corgGiferam <4
AN @ faAeN @3 Bgg (G Sy e | feATrs W s
aFABe (DOEX) - Rewre famaet 97 439 @3 [UeFEs /gy
AT T R WA |

fagre, et @ e Foom TEaEER Meur fEfontma widtvg fafeq
AZR Afaffe ¢ Afwe s MR T — A16TA T (Power Cell) —
TAfrTET et AfSTARTAT Wewzd TR A Aemw @2
TR TS AW | IEFLAE ATOIREE 9T BE IS
ITNAFA (EA&CE]) — LD w33 Sa pess Besimw, ofdazs
8 fIogd W3 fRIom IRET & ARCH 4V | AETTH  “eTE
(STSATT (@6 (BPDB) — e Beoma ¢ fage fewad | wa=
FERHRFEN Q@IS (REB) — RiA#ge 4 gaew fage fremd @3 @
GEIFY IR & e TeAmeTa 9 99 | 51 RS AR
SR (DESA) — Bl v fAfgge wemenm fage Read 1 o
ERhS MAR @A (DESCO) — T3 =133 fAfMege gsem fgre
IS LR

8.8 &FfE M ¢ A& F=oAn T @ [
CNGRIET (BOGMC) Faell, A, (o, oy, o= forenl TFae @ aragemm
frfee Ry @rafa mife sgrueE Rafre afssm 1 ¢rGrreEt
O3 FATE 932 @7 TA9Z Hf6 Tom AT @EAN AR JAE
efsfbe ¢ Afipifre (fa 8.3) 1 @ @=offerare wAfwe fmaa
Borgiim T T —

NGATG AZB MEML @@= s (MGMCL) — TgoTem &8 3o
ot Brama ¢ Ream | Iepm @@ wefae @mefa g (BCMCL) —

oY
www.pathagar.com



LG

Bedie Eayb) oyttt bltilia bieaic Bivfk 6 leifle 2QIT © ¥°8 g

oN ON ON ON DN
1D04u SYOSIm 1SaLOr 100191 1808 TONOH TOWOW
y 7
ON
101D
ON ON ON
1408 124946 Xadvd

K K ;

[]

i

i

i

i

_

]

VIONVHOULAd |fg---mrmrmememrmemimimimemamammec 4

www.pathagar.com



ISR TS eng FTe Bramm @I R | s corgiferam
QAT @@= s (BAPEX) — (08 8 7 Spvwi« | Fogfs @
@EAIRTE (Se1 8 3 BeoAWA I Hqufe A TLACR | G 7R
fees @ f1s (BGFCL) @32 Bes sy f&es fas (SGFL) —
fAfiEge (S qaeE SRS UM (TG (AF M SEEeR AT
99| W FEfeE @EeE s (GTCL) — o7 GEfte e
Fifere | AgaRm anw ST @3 (BGSL), foom s GEfe @S
fofgf®=m == f@3 (TGTDCL), wEE™m sis JEfiew «s
fernfae=w s s (JGTDSL) 932 wresidf Rfgwma st @Feanfa fae
(WESGAS) — ffigge ehifee wam it Gt ¢ fofgfe=e
frcafere | wensfie aigfes sy oo s (RPGCL) — «@ifoifer
Teime 8 Afqzd a2 TNQIRA GIYWEE O IAENC MBI A7
(CNG) Rtataa ae feaifers | DF=iaE Swe @ =HfRetE T (100)
—JrEnmT Fge [Rfey wwefes (oa @N e crmifae pfea
GO (MR RN siaa @ A5 @ 1 GG
FIINFA % (@ [0C 937 HFT MET ¢ FHFF F03 W3 I0C 93
fAe5 (AT Mo GR T T AFfeT i Rfey GHf= ¢ fofEe==
@PAIfg Mg e ¢ [{ete 97 3@ 4 )

8.¢ WARTRS © e con S ga Reta

e (G Fefiteem (BPC) @3fe Ffite=iv | @3 weeidl|
fafey erafm afee Idas R Sagem 301 2@ (Ba 8.9) : T/
fewigafd o1z (ERL) — srmifage wefieifee s o Fea ffeg
(AGIFATErS o0 BeAmw I | 9FAPEDE [GEA A% A3 (ABPL)
-ERL (¥ &I8 feedstock IR 3@ G toff s amzie
EFrAfeEe AR I | et (orGifEam s & (LpGL)
—ERL (R &A¥ feedstock YT I el TeAms @ Iolew
fifreia s W @EnfRerie Az 3@ | /0 ge @ 9%
(ELBP) @132 (SAOCL) — BPC-43 Sawifal 341 et wa @fse 3
FfeN PR IR WA COfd IR WL @FEANNE FIT9R I3 (A4
weEE @R &2 (POCL), Tt sigd @reanfd f&s (JOCL) @3 aremit
(G fis (MPL) — ERL 3$& Beddifre g3z smmifage fifeqy
CHRIFATETS A (SIS FR 91 03 |

o
www.pathagar.com



1@y Balb| auajllie] Mllsb] & khlsdslle ‘lejliaiin fsks 1

W

» 1O 2pna) jo poduwy

[YETLET (| sJ1apvaQg sJ3jeaq
3
TdN 1o0r T20d
\
jJodsued
10§ sasiadiajuyg ealld » Nqnd
A
TO0VS 449713 TOdT 148V gt
N
<
e T “
{ S)INpoag wndjo. j
L poid wmajonag J—> (0d49) uonesodio) wnajosyag ysopejdueyg

www.pathagar.com



8.4 AN Fienif TeAma @ Faget

e TR 8 93 TZ TABES o @fdF=orR GH/ETF (DAE) 93R
SN A (AT TR FIPAE FA #A) TLAAIN FYTS! AW (A |
TIFA R I TSI I F o A Beehfrs aceR fag
S QA GEn P q9ER I e 8 W q@AEE @3
e (DOF) e Afeemdia Itma Jworoem JIQAF I Q3R
AT IR WALE ey SfETe % @9 TRAe! S0 | MGRe TG
Beeifire g Foom (e IR A FeR QARSI FERER U |
T IR AT A8 G IF Afwd SrFFS IW | THW T
AT Al G S @I AN FEIF iR Sfae fow | @
IR PR I8 8 (IRT GreNfd 0T I T W IS 8 4%
oW YA fGoBeas &% M3S%F (DOL) FIFWA *eT= S
AT TS I | FISOE T o0 FoAm wfy oI @ oreefe
At wifm fom | @R W I creiea Tnfer e Tifas o
obEW FF AR | R 28T (NIF AR S G o ez 3
T | AN GA (F1S, FR-IST 8 (M17) TeAWA @ AN LAt
FIPOE BNl I, TSI sRrrer gt cofiet |

8.9 fafitrRe q7fE T @ g

JENTAC AN FEA TFFF 8 FIZO @0 YR Mgy oy
AT Y PSR A1 AT ANSTR  (SISTATD (@S
(BPDB) FI¢I2 IR@IAIGTR A IRZI4w fFrmfErs | 3w REB-
G3 WG ARy wwhA o e Afifen  wmem
FONSEDIRE CAd  oYfE beia BTalst %9 IACR | SRS 1)
il @IS REB-93 93 Y& Averma offws=i g agel sy
@I Afshm, T o ws SR (NGO), fafey awanen afssm
@ ffaime Rfsy wor AekfaenRe o e GemEfE avacr &
(b8 FAR | GF WY TFS Lell, ACHTHA A6, TR FOLSFABIZS CFe
ey | @3 YR fefRftren «wife GermEfe @it e wfes
3% Fetely wew o

8. fqye Sesva ¢ TRy fcaifers afson

T “NGTIF (BTSETTG (@S (BPDB) MT*F Sfedest Iy Beam=
@9 o ¢ AR wifteg fonfee | e Rfey @Rl
fSd Ay TeAm S AEMAT ANSTR (STSATTS (@6 (BPDB) €

8o
www.pathagar.com



FAE TR @8@ (REB) Rfs sarz opt ¢ Roedft v
@R afedmeten 3aferomte® Nean &S ™ (1pp) WTw #fafs |
e N Sedifre fape GEfin 391r oo sileT fae (@A o
QT (PGCB) T 6 Tog (I afedt s Taws |

AN AT (STSATH (AS (BPDB), BIFl ESLE TNAR
wdfdf6 (DESA) 8 BIF 3Emse MeiR @eafd (DESCo) e
afesifas FR Meew ffeFe arer oretmr a6 Rige e
IR | FAE TEINLRCIE @ (REB), @ fage #fifs (PBS) Fyrzd
TGN AT (SIS IR [P AIITZ7 [7F) I S |

8%
www.pathagar.com



@

FqiENCA el A/ [IDS FIAN ="

e jeze ey g wr 39, oA, Aigfes o, g
A G (F3, FR 0, o177 Tonf) | @7 W Ao o7 @
Q] e FIAT BT (ATF SANST AW | FAEN 8 (ST B Sy
TR fIBIS 1 (I ey FTEA! AT 2009 A FAT (I TF (S
AR | FIYR I ANSTR A1 (AT Teonfirs e it oggres sifma
fog @ RGTS 7w | @Efer fayge agfes e et Seama st
2y, fog S (ot gifeta Seomw 91 211 AT gEAIfRE WG I,
com, Aigfesd o ¢ e sufaE grenfy T +fafee gz s
gEnfa e e ae «f e | A genface I99s FI9s T49-
AP e 3w - AEmet A8 @32 7S [y @ g
faqaet fSex Torgiom 1 29 |

¢.> 3%

IGTR SENE, LR AAE @3 e qeegian TR
I Wfigs AR | SEEE AFS @G FA AWM ARTY dooo
faferm 5911 @ TN W Yooo FBH IS TRfYs TeTW W Tr@E
o RTavarm Arowas 0| AAAME wo-8¢o RGR @ 8¢o
ffera B ae room wifkge xR | @AERAITS WH seo-veo it
sfEITel woo ffeE BF T Foom wRgs @R | IO IgFA
T AR A BrOE O @3 4FF IR IA TR | IR T/
TR G TRT I A (A dfs @ » ffemm B B 10 =T
1% qo fufersm 57 F7e11 TraEm 41 W TR | 9 TF@A @ 9T
FEEl TS A8 @E voo fiffmR B IR WA Ww0.9% I
Traiemaey | adie AT Al WA ACAAR qv.a% Wi [N (=TT
TS @ 1 e Mes w9 eEmmeR e o s wwen i
YOI JENATE TG ZOT FFN ANGAF TR JCACZ | AT
g siftnl RBRR & 3o diorel fREenas o WA Afes
wfige B I Hooma  ARWMNTE T A A | AV
TIGENIN TR AT TN etoyel BN S F@ Efve )
@ (@ TR BIA HEL A N G 72 O F9019 (W IFE % |

www.pathagar.com



¢.2 Ao

FlmoE, T @32 Bt e g-oma & e o foR “eiw 2.¢ RoR
ofF AGI T W= | (W6 ARFS I AT Foormm o wfawega
s¢o s 57, (& w v fiferaw 5w, e Fees o fifenm 5w | wRwea
wigs AT TroE G CAGRIE, TR A R a3
FATIETS &FF IR IR | AB TS (1 Boiras Wifs ot et
T ATH TG, TS AT ol TN wiwwe FA IS F1TS 77 972 A6
COTETIR I WA TSI (G ¢ T & 477 F I 72 F1 T
T @ I IIA AG (O Arowme e @l | T Al
A5 TraE FI TGT 208 A |

€. (S8

Shbry I FLeha 2 AR A (oeirTa WiigS oW e
(S8 (W@ (WH (S FoAWmA AfFwe foe b o= anewet | @3 g
TENIR Yod8 HE IS AAFI 0.8 fufery= icaet Traea =17 Ffaafa
FIALY (o1 VI TH LA (T AR (GOB 1998a) |

¢.8 2Pfes

A P TF DIBAGIN-9I I (GOB 2001) @MW WMo
20fb T CHCAT IAFA i 93 TISEFEI MR A et T3
TOACR A 39,055 T w7yt @3z do.as Tiffms w@gh (23 ¢.3)
G S [(Rkam ¢ ciaeReR o7 cFa 12iore I did @32
TGy (O AR AfFe M@ 0. ve BT gt @32 3bod
Tferam w=gs st T 2@ AR 23 WP CFEI A e @3
SrEEE R sfed zem Bt fem qv.ass fGffmm wwgs g3
So.¢5d B TwgB | (nGrRIEn T$s 8% o cvTaR (SeTeTam,
RO, FIS!, (1) NGwa A Frted T I$MH 13 797 ovran
JAGNA ¢ a3 TTSEEIN HeR A rare IWEHT :8.98¢
fiferas <=0 932 ye.coq TffE™ TS (T2 ¢.2) | 00 ER TH *W
0.50 fiferma wwFs =171 Sr@= I/ ARSA (Petrobangla 2001) | 000
AR G2 W NG BLSECR TR« femt 3.0y Gifermw worgB
QA THEAW @, A (F@ NG (B 38.9¢¢ BN wwgs s
b.59% oot SrarE=earsy | A7 WA (AGRIE I$E (|ifFe Mo
TTEFCAIN T Afame 3.0) fiffmm =g T F 2k ) [{fey

89
www.pathagar.com



A @92 TEAIE [Geaerre S F¢F AIfips Afelre 7 dries

FEIRN] FACH QAW LI WCEATOA! FFT AR |

AR ¢.5 : AR 015 M CFTER AFRET MO TGgH

F=ocd ATA A wfeer | emafes et snafrs Affess Seww waf=12
ER IR Eole o BCIEATAI (I 000) STIFTEIT
Rfagw) | (RPaw) g (Rfaw) T (R
(Rfha®) 2000)
(fafaw)
S AqAAEA Sald 3,803 buq ¢bro.29 )
2. zfsia ) O bbb 3.rae P09 5,555.99
o, Do S3YY ©,5¢9 2,63 ¢.24 .039.99
8. Ao Shyo BERT-RY 3008 dan.bd 3.338.5%
e. o= s»ee 888 WY .5 300,
©. fosm™ SBYY 8.5 3,00 3,930 o .y
q. A Sano »8 5 W.00 55.%9
v. g Sa%0 Sen >o8 20.5) ro.bd
»>. X Sady >.09) b8 U®.29 49y, 99
So. ST Sady 200 80 Y.0b 339.28
3. ST Surd 3.¢00 oo 94.3) 294.b»
IS frerarem | saw 289 v 8.a¢ sea.8¢
(T) - (GIoE Sb,»od» 3,3¢% O brd8.ad §,0¢5.8%
(5-3%)
>o. @ty 3349 2@ s ) se
8. Ty Sabrty oto Bo ° o
5. THIEm %49 vo BYy ) BYbr
o, =R Sade @8 ©09 ) =)
>, oL Spud S48 3 o B
) AR-GB™ 309 5,938 [ v.83¢.0
(39-33)
Sbr. es Saed 3, poo 3580 .89 18309
5. IS Sy ©3¢ Sa¢ .50 XY
0. R Sabd M vo o».2d v¢.880¢
“n H3-Bom 2,9¢9 3.8 ¥q.09 OB
(R0-2?)
[l 9,088 39,980 O»0d.¢Y Mvot.83
(F+a47)
fRfias
@is 9.085 30.9% ©.50 9.0
(F+3+)
ffas

3-33 : SIFT CHTA TeAMA BACR, D9-39 : WM CFA TeAMA F@ T, dv-0 @ MW
BewA IF 39 AR |
Source : GOB (1998) 432 &TIF* @ LD fEE, IGRAW (Quoted in Petrobangla 2001) 1

www.pathagar.com



ARA ¢.2 : AR 2T oFeR AR MG Tgm

e TR CFa afaeas | anxfas s eefis ffeps Beomm LRt
ER T < R BrarmTa g 3000 Brarwrn
(Rfaw) ki (RFaw) o (TR
(fabra®) 2000)
(Rfiaw)

S, AT Sabd 3802 rbq @ro.29 WY, 90
2 zfang ) Ry Y ae P9, %9 3.355.99
o, CfBen Sab © a4 2,03 3¢.24 13,059,99
8. AemoE Spbo 2,383 .00 danbd 3,533.5%
e. foern aee 888 Y 2.5 300.53
b, fowm Py 8. % . 3,300 5,935 0.3
q. waefm Sa%o a8 33y Q.00 »».39
Y. QA edo ses Yo8 0.5 Yo
». X Yol 3,00% w8y u».24 99y, Q0
) e danl 200 >80 33,08 >34.28
3 TR ok 3,382 e 09,3 99>
3R fadremE | sabd ) 69 8.ee »2.8¢
) AR-GH™ Sb, o8 3.0y ©rd8.ad q.9¢5.8%

(3-33)
>o. @Sty 49 3¢ 3¢ o ¢
38, e gt} Sabb Oto o ) do
se. FgTm 399 avo B4 o B4
S, I Sane @>8 009 o )
9. o Saih 68 b ° b
St e Savb 9, 5¢0 3.80% o 280
», (ﬁm‘ﬁl dadd ¢oo 8oo o 8oo
(F) A3-BBE ¢.8b9 ©,53¢ [ °%¢.0

(>9-38)
0. TS daad 884 WXy 20.8% 283.¢9%
. el dabd ©0 0 W.do I
Yy = xS sy sa¢ o3 v@.8%0¢
Q) TR-BH™ Yey 85 rq.09 O BIBE

(R0-3})

e 38.48¢ 5¢,¢09 ©.20).¢Y 3d%0¢.83

(F+A491)

Rfae

21 38.48¢ 3¢.¢0q 0.50 55,43

(F+449)

e

3-53 : AT CHFGA TeAMA BeICR, SO-db ; MW (Fd BeoAMA 4 T, 30-33 ; A
TeAws 95 4 AR
Source : T 9E WLFLL f&fS=m, (*MER1EN (Quoted in Petrobangla 2001) |

8¢

www.pathagar.com



¢.¢ YI@IAMeTR

“AreTd 0N TPDR  4W-da5¢ (BPDB 1995)-93 TAIEN  SepIICA
JETAC (MG RGNS TAMTAT FERAT TR A¢e (IMSTD (IRA
TEieE  deoo Mt wHN) | Ireomty FwE@ e ¢
TEGIANGTR AIT67 T FWel 0o (WoNSTG | SRATs TR
wfefae 86 ST FIoW I Yoo (WIMNGTG DA T4 TEI ZCS AT |
ORI AR 932 TOARATS TR d¢o WAGHE @I a¢ WS
e T 91 WA | HOTE ¢ @MNSTT ANSARI A6 FPAA TACS
TE gorawrE 2T i STes ([@Te IR | AKS) BIANT IEANA
e st TR [ e 3w sfEe @ @ I
@[ fos TR |

@.Y T gy

T FrAfR A4 BT TR T | AT AR A wwaTesyd
T | ST G e B WeEd Wy Sedme, o o g
BeAma, o2 it At R @ AR Qrew fTRR T I
FoATR 51l Ifad & Taren AT wfiw eo@ 514 3 = | @ T
Y (AE AT G AT T ©F el I, TGN, Arreete
AP, wRmEey SR ofN, I SR w93 IR
Ao IR Gfre f& i I Tedire = @R Tefifre
IFACR Fo I ICANH Gt A Arewt W3 o) IR s
31 MG A I G TR et AR =1 A

€. TACAW @ (11T gt

JETH (W6 xR fiferm i ste T A Yo.¢ Ffem Y 51ER &
IS TW | T I0EF & Iew AR Weld I A e Rfey e
M [T T W1 @ @A IR IR & [ owg wiofe
fibTe “rear e @3 G T3TR T =W (MG xR fifem s 71
(AT Y (NRTRA (@ g w1t grenfa s avze =

¢ v fafSSrRm st GIEreat

¢.v.> % Q2 Memz

iy 3@ At emf¥e b faeet wpnw AEmet [ YR
2 AR e TeomeR TR IRF do fAanews w11 B oriw

8Y
www.pathagar.com



fRrEeaal FIeTtte MYIPTS. SIATR T, AIFS) HBATTIR HSTETF —
@ foq s R 3w oS Foe g SR 1 @ ATG (AT IWE
2.9 frems-w51 Rge Nem @S T | AEMWER @RS g7
ea iy 2eqR I 3@ AT (SR TR Y72 Afirs |

¢.br.3 oS

e 8 e e dfefm gfs b svem ¢.oe Frensas ot
@2 b QY fFEeTT TH1 CMAHE sftem I | @ CIE AW
coreetiere warrery fifeg wm i wfirs w97, wemrefice g Wz Wi
8 TP TS Mg TLAMIN AT 2T | ARGl AT Abfers Aafors
CfE TR IR TG TAWA, T GHIH], II4TG SINAT €32 TR
GIH 2 | OTSRET FOISEDIRS AYf&, e ¢ RBRE, e
gAR I[ZR A Aol Fepe oefe wmmd @ TRd T el
FIYISA A TN IR ol T A |

¢.br.o AP

FWCH Y AR S T8 dgrs AN 7 | IY-bifere B3 T2
TR A Siee T QA T FF ATEB! BT FOACE | I AR
e T 26T I (AP T ot ofe cars © oI Fw) Fwere!
e Fq1 I | Gfere afers e IS [T I AE CFE G
BT &8 @32 =TI qo S S 2H |

¢.v.8 e

AT @I @ @ GfreeE TIRE B GAOR FRAIES sifercn <A
APe I ATHB! BEZ | AR &fpfers afores @reife I[Tw I
oA ST A SRATA 8F |

¢.» SRS gy

¢.».> g ;o=

dfe atam e cote viftwt s 350 B =31 o1 fawiRai
fefbrea Afarnem wwer s WRR s (327 3.¢ ffemw B9) g
S SRR IFE T ST Spcd RS <@ (Giferam srey By
T 27 1 2951 REaifare Seifrs coiifera oo sfsfas (oG
M wfEw weE wswifR I G @ W6 feRafies

84
www.pathagar.com



ARG AW AT ifeve Sfefas @ 7y Teonfre zE < a1
T T | 200D A (1B STMFS (RGN (FO G2 4) @7 AT
feet ©.8 fifer™ 57 1 (7Tt R M7 Bestran FE. &g TG o7
92 (NGL) (G corrferamt sfeaa ifzmre fog St (2.0%) fom |

¢.3.3 FFE

2007 OBl Q32 BRI IR AR &+ &S 22 A1 o.¢ fferma o
T NI T T |

¢.>0 9]

AEH A1 APFoT T (TAGTA 93 WRGIASAT T (TR
e S1fge | T, S 9k FSawen gEf afee s @ew
AfpareER T (e e SN qafve TEtR | e M2
WA M G FAIIANR ATS! HFIF T0H Hf*F A= Y3 N
fagre f2e Agafee a1 Tam | TRg T3 {o ofitdm 7 sens AR
R WA (AT ATHNIWCE FEALT T HIIRAR 91 QAR | 009 A
ISR FATR TS F7A BeAMA ©F T AU AFSNIeER et
HqarE ST g0l TFfe 2@ 1 (U pEIwER W) QeI AEREIRE
I v TR G TGS ATHB! BIEAA oS |

8v»
www.pathagar.com



b

eEICw el S /IR, SfaFre
sifEA © Ja99Ic=l (S r=e

b5 &z FafEfe gwifeh e

N P W1 BB FH-97 U TP dvs8-ve A fifeq
(AT SN G IR T TRER v.3-a FATH AR (GOB
1999) |

HART ©.s ¢ AEH LIEMA FWETS 97T TR (dv5e)

R 4R At sifgane At %
(¢coIoTeE) (aafde?)
| (TGtEm Aey | 2.8 fferw EEEY) .85 W
brp
plos 0.384 388.¢9 ¢.99 ot
fofias
RN 04 .08 0.09 )
e
o1
e 0.Y83 59.99 0.8% 8.v
fiferm= 5=
2\ PO b.¢b Y00.0
b, AR IACAET FEnfT I

I P &1 SBPAGEH-9d A8 PN dvve A R[Sy w@a
A G TARACRE R RN .2 @ Torge 3 Taem |

ARF &2 : NG AT FrenE IR (S55¢)

Gelfeg &SR sAfatet “Afgaer wfaae %
(= Ba) | (cABIEE) (9T eR)

e 18 S0 ©3.9% 0.98 v.0

IR ¥.90 Q9.93 .62 3¢.0

M @ N 3T O.b8 8%0.¢o 5.0 .0

(1] 85.18 @35.59 33,049 300.0

B0 Sode A (WD AN Fenfa JREF “famd 28 voo (ABIEH

www.pathagar.com




(38.0¢ @ufB@R) | *RACITS TN Frfea B e Fa" Tww
AR R @ e

b0 (NG eizifa oFife (Fwiffae awifE g3 Ao ) e

TATE Torgire Bere ST deve A fafey wate awmfs gwifE
AN O TN v.0 €32 BF ©.5-q @I AR | dvde A (T
TR Yo fifermm e ste manfig amifE amiam Afdwd f&a sus
f&e? |

HEM v.0 : WG AR «FfEa I (Svde)

g 2l stfsanel %
(anfBe)
CHQIfeTaTT ety 2.8 .Y
e =M €.q9 3¢.9
e fagye 0.09 0.5
Lo 0.8> »b»r
a5 FwiffaE qmifet v.Qy 0y
AR 38.3 DAY
U enZwfa grent QR %00.0

fBa vy :
Shbe FAA JIEAC AR T R =531 AR
(T @nf&=33.ur awfbe?)

¢o
www.pathagar.com



©.8 NS FIZAE g (FmfFmE @i g3z T gEnfR) g
T e o BhbAbe ¢ afre TutfaE amifE IR T
@9 AYIIAI AP G JREE BATE S dSobe AT 16
FiRAE @feR (FMiEfE amfe 932 AT Foe) 2R et v 93
o v.2-a AT AT |

RN ©.8 ; (B PIEAF GAET TJITA (ddde)

greTfae g “Afae stfasel “Afeer %
(¢CAIBTEH) (a5 e?)
crgiferra Ay | 2.ve ffemm o= 3.0 3.5¢ 0.9
ATFHOT 71 0.5u¢ fofam 53¢.38 159 38.¢
IS ypos fasiexn 28.5Y o.er U
LED
T 0.b82 fifemm 5= 33,99 0.8 2.0
G e 20598 L.09 ©0.d
qfE
ACAHA Yoo (ABIEH ¥00.00 38. La.b
a5 enRifa @598 20.54 Y00.0
grerfa
) oo

2%

A
3%

e
©%
\ T
5% T

g v
Sbhe AT AENHT FIZAA GAHY TIDER o+ (e
(G @ f¥=20.59 9T(GeZ)

@
www.pathagar.com



b.¢ 1T Mg ANZE a7 JIRER e
TEUW AYIEA (DN WA dvve A Aewwee Menforg saffme e
% ArRwife @i Ieean ofame f I ad.¢ (@F(E6R @3 dud
fEe? | eI (TS fAUel% (WB 1999) @ TR P duse
ATER Wehforg FmfEaE omfE IRz ofme fEem va @ fees | SomeR
T @2 Remeer smafere fogeor Fmee 8T a9l Sme [y
[ WRAfeg GEnfaa AR N1 azd I A | AV TAS
enfez Ffmd #aaSive [ MTF TG IR FE TAFAEAS SCEIGAL
I WWR |

AEGE FEASHG (AR dod¢ A2 dody TER & oy «mfe
PYITR 932 TE WA fFaaf-aa e RS v.e-q @A TR )
So5¢ ANER MR e 15 Mg amifE IR (v (FfEeR)
fem Sirs, NRFTT @ A G I | Sodb e AETW T WA
G TR (d5q @fGeR) e wiFs, AfewE, AR ¢ @A GW
T | Sode AT «FIfew ToArs Rraarem Awy sywa I afe
fofare marfog gemfv ot a1 Tz 68 svpy AER Mfag aaifE
IR AR o FWfE g7 ifE a3z A grenfE o Segs
T AR | @ I AFNACE d5dY AR 1S Neifrg aaifer =7
s5q (&8, yone AT v WAl GIfel [IRET (va @(es?) gamr
%5 358% (1 |

AR b.¢ : AETE FAIH (O TG NAHZ G FIZR 93
TG Mg f&aafi-az gami '

ot FEnET fEaafa “qfE e o

ferme? i Frme? (338 )4+
(dvde)+’ (Sdma)* (SodY)++

T L9 280 Y .Y 0G0

SIS o v80 8y 8vo

(G (LIV] 00 o0 Wo

*ffEE= 289 80 88Y 8o

jatcat oY 900 04 vdo

Source : Compiled from World Development Reports: *WB (1997), +.WB (1999), ++WB
(2000)

e
www.pathagar.com



YodY AN AEMWCR T WRifg a71fE a7z7 fed (dvq @&9R) T4
TAPE W T WA GAIfE [IEE (drod @FfEeR) vrw, awdfs
fm sgE @R e iy SR IJR/IEE (V8o (Ff®SR) GIe
S FW (WB 2000) | 71 Mg fqasfs g Mmoo manfog g=ife
FAD W oo IR 1 G I (w3 ;@ AT
TS (77 T TR SN (AF B FAC A A6 WAy
i IRARER AR 0.2 99 I V8o (FEGR W T Wfoww
TS A | TG WA W qN SWEd AT TR IS A NG
Wy e wRREe Afwd 5.5 o4 §fd B Srod fRe? s
I

A G M TR TG TP Sddl A A7 org Mg
IffaE owfde geEa AR feEm o @fEeR 1 offad Rfey
EER W AT (NANER (PRI 1 Wiy FwiffmE aifee
AP oA fodl FRE @ 8330 @FfH9E w3 wFER TR
SACET I ¢do (FGER (FARM 2.3) | TFW 33.>-9 TG Toirg (As
M T @, Sddb A AETACR 7T WA FnfHfae e sz
sAfer fem e aq FfEe? | T fem g SFeE ¢ XA oo ety
e FIAEE 39.0% 932 8.3¢% | SAEE HCHABA! (IS LT T @
SR (TR eI JIECER 1% Wliforg gemfa IagEs Afame 333
I Sfgre @ Hfewd e *q e e G g @ e
gl oz T Efoe |

b.b AT TG Aifg FRffaE quifdta atsire

AT W TS T AT el R s
Sfmre gEfa sifEa bR SR (2 | (e SNafss Sqama o)
Fuffae g e eramemTst S«fid | e ISR TS [y
@A IE @ efrer siwen Sy s I AR | @G
FEAR TGV da¢o TEE Sraw Wy @ o ffermm B TrawEeg | (b
MR TGW 8 SISFRCAIN IR VoM fgm 28.98¢ Biaw @3z ye.eoa
9% | 000 E AR AT TGW G2 TTIEWCE TR AT
fosl WS 0.r8¢ BT qa ».vy BHer | wwfs R
SITOW) THHIE IR T e TeoAmeaa Afawid S A7 oeo fisnenis
TG (AF dooo fismaa® woHl *1fe | sffraere wdmmfes e
SfEre & R Sedimea «ffwiet 3fa e sigaw 72 | fFSararer
faravarn G BraEmr I @R MER IR w@ wifg gefEe

@
www.pathagar.com



giope! Za 39 e e | @F TRy Yoo W 4@ w00 A
wferg SR gEfA ¢ AFfeT MR erere! T INGFW 28do @GS
a3 2090 &SR |

o e N SR Yoy ME @6 T SEm Gee g
GAIfE IJIQER A fF@ drod @f&ES2 (WB 2000) | M @
TGN ST (1 T &G SR G @32 AFReT T IAGFH 5.98
QI G2 3.3¢ qRA TS | TATAT AN (AF @ I N AW X
AEAC G FE AN G2 SFeT o TR TR B
PANIE WLB FA |

©.q SRETS genfaa sifEm

e @S Afaf (NEP)-co 6 Irewfis eae Feifae (cen-Peifas
932 @FTIEN-FiIfA8)-93 T 020 T 4w FENfE SifEw Mot
AR | (T-EEAR e 03 @EEEE-Ienie feifss spme
030 AF 48 AR I G sifew AN v.v-9 GAT AR |
@I-2EAe FAfie u3 @EtE-2EEie fAifte SPiE o0 AT
ISR MAoAg G JIZER ST I IATF 192 (Flned a2
o8 (FfEa3 |

RN ©.& ; SRS NEN GrEnfTg Bikm ¢ AR A

fam Iy Sade o000 Qoo¢ 0d0 03¢ 00
TR Tl | Sov So0 38 S¢o S6¢ 344
- % e¢ | e.e ¢3¢ @.¢ Lue | vt
ESaoing]

fFrfae

Aoy TR 8 38 ) YR VLY 838
fHawfa

TR @G | o » 34 se EFY) FEY
g

| g | aeibeg | b 5 > 38 D) (12

T % ¢Bo | u8 ].Q 9.9 ¥R v.q

bsanied

faifae

TRy T 338 2e8 oS 85 @vo Q48
faaafst

widiferg C(@Eaey | A} »8 505 58 W o8
g

D gree | auves | b ) ) ) 8% a3

_Plde | @XUe% | 5.¢9 | .93 v.08 898 | 2690 | ov .08
(W5S)

eyt aQubeR | >.aw .49 ®.90 V.5 VoY | US.bb
Brfas

)

e : T grenf NS dudy (GOB 1996)

e8
www.pathagar.com



L.b G HEEAR 9G]
AeEE qWie Afaf (NEP)-co Sftats genfaa sifem [ &= :f6
e wEeEr 99y oul 39 =@ ¢ (3) HARS RRER Y W3R (R)
(TENTH AIIAZ A7) | 5N AT GG 431 AR (7 fverw Argfes
ST, ST 8 AGA TFFA HICA | SIS (o S Granifa sifkwt «ag
SrmifRge FFel RBCAER grEfa w1 fge e e
et erglos o, T3, YIGIANGTR GR AAWIAFS (o A I
R | GEIA FEHCR G @R @ A IREE awifdE e
FEHFRATSICA ACATA FGEN SFAF 8 FIZA 514 |

BEfS FHAEAIR UIF PN A a1fEa sifdwie saaarg apren=
AW V.b-@ G AR | G-3@FHES Bfie S PId 2000 AR
e a5fe 203 Gufbe? (TF I T 200 AW ov.08 auGeR
TR | @RS AEET e SPIE 2000 AT @NfF T 3.9
qufbe? (AF Jfa (W 030 AEE Li.bb qIbeR | 9 IR
e @AifE Affice 39 2R @ Ap9 A  FfE @nfs TR
T PO A TIGIFIEA FPHIE [Ig @29 741 Tfos | o 1 ==
Tmify I @ wBfe At S 2@ st wefafaesta
AT GieAiivg PIRE A0 w7 wBId |
fare Penfe w1 TR (o) frem TS oras gef s, gemes
Qe BT (SAMIFIAA; () GeTf ATHAR (energy conservation) e
I I F2; W3R (©) GIARONE AW A 7R e z2=
T FuffaE oW @32 AT gEife e Ffas azd | s
@Al AW @ @FIEA FIAZ AIZA S (@i wefe JIGIFET A
3 TLEEH 97! (SRR IR T ¢fb 797 T oFa (M@EE, AT,
Aot W, Rk, ciers qree) ifigs 2o 6w g~ i,
AT .Y TAFIfere FEN IR v oy =R

ee
www.pathagar.com



q

e @eifet sferfsy

TPeE @i SfARiTs’ @it 9ft Sw Stg (GOB 1996) 1 &9 S
TrerE @NfE A o eEEmiTer @32 e w30 =4
AR | Ao S @NfE Gt gREean e ey afedna
~fafbfe e wa zrac | S W e Foom AR WS Fq
AR | IS I AT 5oL TG A 91 ZCACZ | AXT S
SREITS (020 AE S W) «AIEF SifRwe [qeet (A 2R | =fkwe
e AR FIZ CF TB TGNT WD A1 ZCACR | Gent Wfeq
A AR fwn TR @R gAfEge ¢ Aft s ew s
TG T FCACE | TAE G oAb ot s Segifie fafeg
foatma REqe fem Sorglem +at 2@ |

q.) e GHifE A o auEATet ¢ Sy

qeE @NfE et guen S weEE oW e g
YTAEATS! @ Srwr*l] FRCE 39 (78T A |

.33 TP G oA gaar et

OIS WA g I 6 IR oW I fAEfe

AaraeterE fbfers st =@ |

(=) Rfve o araeay e S GTifE a3 CFE I3
BT I Az 9 TG

(R) ¢ BT T ARCSE (TFEE AR Sk TR O
TREE NS oz Tt @,

(1) fFSarary @i TRt S Wi Rt e ()
T S FITS AL,

(%) @M arEhieter FIgeE e e sfasifre =3,

> (rree AtAfEE BEWAR T WE, T4IN @ BN @t genfa SifS e JeE W
T yave S fage, gl ¢ Afw Fo-m TyaEEe AR (g st IR
157 302 | T MG 26T 4TS G FPIR FRIW Sb TR, dvdo SR coriferams
AR @32 3 GHTA, ddde S (NG =i Ty wTifE wfef sram=
IR | FENGT IPIGR T d¢ THWR, dSody S IAGMAR (B Sqeias
e qifE sty (Rafers) g s @

www.pathagar.com



() feerrosna amfd yom fdre T =,

(5) SR A I IR &) AR IIF] 479 1 ZH;

() A greafeg Seifdefas IR T AR T TR,

(%) QrNereig AES Frenf oizm ABRR o 19me [F 979 I @,

() Y& BFaw ¢ wwrsl Jfaa T TEae Sy azd a9 23,

(@) GEIA CBEE WF FIFOTR T AFrEd e Tasfe Ite csiEd
T &Zd I W

TAES (FIAG AN LAY TPTES, AW, TR 8 WESR AN
IR FCF 43 GFATONI GAIEA HIfEAT SR F0F A1 G=ife
“Afef5 o erETet SoEfd F91 2 |

.3.R P i sAfafm Sowey

(3) T TeNen W BRI GIA2 TRNAfST WS Swrwe w\
G AR e w4,

(x) iR ffeg Seeat @32 S-AfEs preR «=ifE sifzm o™ 2T
<+,

(<©) TT=1T AP 4ATA ONE A=A A6 T ¢ Az s F4;

(8) afE 2eHffbeteia G2 “Afabr (sustainable operation) s
=41,

(¢) @ F=%twa @SS 32D (rational use) FFES &;

(Y) QM (STSATATE 70T AT fTan gerReIa [{aea w4 gag
AT WoMeR Jaew offiH @ G (SreTATG FEE
I T4

(2) 9 9fE T3 TEe 8 AP TR 8 (@RI eI I
&z T EWIF A1 |

9.3 e @& Afatm s\ Sy Segife farees [Read

T qwifE ofate G wg ffs Aemrer onfE et
onfeBifae e TE 33T 598 TN AMABA TG AT | TPIe
q=fE sfefr potu Wi 1ffe @y UIFS e TR TR
T A TG A I AR | A G=ife sfetm vgd s
Togifere QAT G AL TRCF IRET TP AW FENSA Fq
ATz | HEEE a9 AfFfe A s Segifie 3030 TE S
AT FENA SIfEAT FOAE IR T WG WICEGA T ZCACR |
TP G wAfef W s Sagifre sfiaare g s A

¢4
www.pathagar.com



SEF! TACH TR TS WY A T LA | WA G1E wAfetm
S Sy BerFifre ifs e famTz ¢ Afss [Rawd fam Tgm s
EUll

9.9 e #fHB REwrz

O B T ¢ WS (4.8 O 7BY) YR Www e

fagneta rava 91 TR |

(5) B8 Az : WHIRK oAfFS WS 8 Affeme o w=y FSawn
To1g AR 8 GIMFIE [IF! AR I LTI |

(R) GFIfE =AAT TR : QAE AR AR T (AR HFa
WHCE HILACE G T ST 8 T 97 4% 79
4SS |

(©) &Y TEER : GFIfE CTBER PR T WAYE SYfFA IJIRT
o | WMATS e IR AW eFfers wwel, oyfE
IS 9G], RIS AS TIE Fa1 STAE |

(8) UM A : TN U T Fow, I (IR AfSBImetE
T Affermg 9T AT GIBER Tgme AIRCS6
CIBEE Sl I | (ACE ST o AEAE
Sfera awe 9 0 | '

(@) G e AR e i genfa s,
Afaceiem, Road ¥ [ (@RS Ares IR &= Saafs
&I |

() FFE GG ;. I ITA AN SIER vE JIFIATE T A
TrarEe ¢ fReerag o SEm e o |

(1) Rpe 3@ IR ;. wwel Y R G9wa I_gomt
ARG T (AT, FTEH ¢ sae 37 wamt 46 GorR
fome  dffoe g Rge Giic  afSdimern  afifaeeie
AfIBER & ArEEmg 97 Q79 |

(v) GTfE FAFTHS ;. TEOR AMY O IR I@ G AFHR
(conservation) qIZIFAY |

(») ofiraeive REIeal : T8 @R FEfTa & TP, ST,
e, iz, 9T AfefS 4 s ger frasat 97
(Y F99 |

(S0) T MR : g Wit am faaow @ 70 [ st =3 )
@ (w0 o (AR Prae [ arzs o s Mre 7@ w3

e
www.pathagar.com



FEPI QG AIRARFS FENS (& JAAL Ff S e FAR
BICE O CH

(53) fRfret RS ; Wt @32 @TIR A @R @R [ g
Ol B |

(5%) “fowmes grefa FeRarr Jfasea @ Redw gog AT I
Ao gremia FReaR e Fa9 97 979 T A |

(59) GEFIGET QAT ARTEA ; AN GIANR T TV FCOFS
GIefER (Ce/T) G AfRFsm! o a1 23

(58) TFRA Tgw : WeMFE R 5ifETw fitRR oW oF 8 IR
TR Tgm B I e | AT 0% MHFA =T Q@ MWW
TPl oifEw BRI 30 R |

(5¢) 2FF TR : GFIfS% GTPLRA (G2 SFAC FACH) AIOI 2A7IH Loz
]I OIF AR NS JoAIA IR AT TIF A I A |

(SY) TN 8 TF= : AT AN MRS afodm fafas e
Iy @z I J |

(>9) TE Tgaw : afel ymfl Tfem afstirm v sifefesir
TeifE T I &z I A |

(5t) 2fSBifTe g« Afieat Ffircag @wife Tl a3 Rl
T3 W32 ey q IfE arefie Beora Az 2fee wwel @Eawa 41
[ | AfFeea I 93k e gEfR ¢ Wfw Feaw TR
AT @i AfteE gorw I AP Az TR | [ge, gEn
@ UG oo T FFH (AT G S Ao @ Foaw
A FIE | AT e GIHL TSI @I AMNEER GEI
vifn RBRR @rw aasifefes et afea gaawe o qdme
aifevifie vy B 30 =z RNGmes e Sqaee o
e @ifE (sreasita® TSP (REDA) J99 I T
AT FT AR IJIYATR T @B @ I @ gew
T | A 9T =3B (NEA) e e, genfa aae A e
oo TYCETCA AT OF6 G7fE @OTHR FF Fioa 33 4 |

(>») WiZFerS famn : i afet AR IvIAER T IS gofre
T AT I TGH T3 YT I LTHGA T | FreA1e G ifes
Affre affe affte=rre fammz e gwerRRETs «Afh g3z
QTSIIIACHD WB @ WA AfF5ifEe T3 | '

>
www.pathagar.com



(20) ffGemE W32 THERAHAE TERMIS! | TOTHEAI (T=PTHZ A
FIAQR @ BTV WY IR FARE 0% e 8 SEenfes
TR AR TP I (@ACS A |

9.8 Fefege e

TrEE aqfe sfafre gofge ffee Iwmee o afsef
T oy e F@ FRfls ¢ S o 30 o™ 9 20z | T
(») = fafFSraaa ofafa, (2) Gfam ofaf, (o) e us wFaE
amife ofatr (8) steam «fafH, (¢) waa Irhifeeaw fafi
Pofege ¢ft Mo f7aa «faf#E-> @ Sorgrem s TR

9.¢ T G SAfAtT IR @i

e @ s aft guw SRt wiffts Hewe sImee

Se9fS Torgrem T e |

(5) i TG T GIBRA B S @ ifE se<arg fAfss w49
T IBIE T AGE I | @AIfE Feeanz Qinfer srd R[feg
CT3RA TTa IEN YIS AR |

(2) oo Rfeg sew ¢ Wdfee aFoR @ ifE st S s
W | AfSTIeE e AR eI I TS AT gEwa
Afomes grEfa oM @ fem ) TR SwEE TEEE AN
ey TP @ o7t | R Wi S ey Ao S
T (P IREA A(IF A2 IA /W |

() PR FFA @ Q= Foomma sdren S f[Afss st =@l
AFFET U ¢ FFA FoAY TFAAT & STIEAT (I A7 T
0 | B @R I G GIAR T & TN (I
IR T T | AT GreTiferg I i TR |

(8) wmifE 2eHfrburena (63912 GBI (sustainable operation) Ff5®
FAE TN SOUM QT T4 ES ISP Y AT A AW |
(AGRIE @6 A wgs @7 STy AfSHetE @i
W S/ efede Tog @A, (GRIEE @S @Efire
Fersfas A T | TE qwifE Afef SerameT o) oG R
S e @@ w3 @ s (BeMcL) i @3
@A 2AfoB Fa AR | AE G Fesfirmres @i
@ErAafare FdRfde IeR R a9 T WH ) dAremR oER

Yo
www.pathagar.com



FFNAR WG JAENS ANSTR (SISHTT (@6 (BPDB) 43
PG FILWIE T2 TP (S, Grfrw, fEfgkhe=m) [ow
A FATGIRCSI Brvgiel @zl 1 FE18 A 741 7egd A |
G Frfema &= St Aifesifs g Sreer Aene e
@R W@ AT (PGCB) A9 91 2ree @A Fwerst
TN FACS AR |
FIHA Q2 3T foviae e wore aife 3eHabor
FffEreena wfavEae o gafer e Rdwer o aditaforer
e 1o e Aafe gvem G T8 Awfs qpeid ARG &
G @eteeld Fhrw Fow 0 e T ) « e [fsy emm
A TG ZCAS B I IF] A2 91 T T | AW
TBHFIATT T LTAGAY HZAR AT o I ZLACE |

(¢) gEfa = A& A=A (rational use) oo a1 7gq =3l
fafeq aem grenfva o adtferein Rgs wfore e 7 w9
FA (SIER R @ifFF TR (rational use) MR T |
efeSfas ALHEa S G Ferme o Bifere afedm amife
IG5 WT IS TOI (EMCC) 93 If&y raashidne
BIMAPET WHETE ML FAFE I (7 (AR | 9T T G v
IR TG = E=1at geam Afacs 4@ g |

(b) @ FIaT Tgmw df@m sAfqrairs [Rag f(easw - e
AfZTa= 2 IFINER T AZAors Afevifas sy yaer qag
A TPAFIST I aaife GEtaa SgEe srf@w Affraere faww
ISR fapa 371 W | o) OF AR WA ATSTHINCTOT
TWATG ATTTCTS QG 929 391 27 B8 &g IWAAR FAce M
{5 WO ST 7Y @7 I LT 7 7 | 9fE 9@ T
TG IG @ IFARA (AF B AREA 8 @R G 4IF A=
TG IIAONS IFIAEF 71 IR 1A AR 7 2 I3 7L
=z |

(7) 9IfE T (TTSTATTT T WECNT AIRCST CIIAT Wesiargee
TSR GWIN 41 ~ S5»9 ACE (AQIETA e Sqrmmera #1 gew
TS TE (TG AIST dd59-5¢ ANTIIC LENHCIE (B
ot 7R g vfS T (32, b9, 38, 3¢, du, dq, b @I W)
PG TPEE @ Tuet T ¢ff weEfes @ e
craifag pfe statg (foa a.3)

©
www.pathagar.com



FSNTATR i=foa

MILES Q_10 2039 40 50 STATUE MILES

L TULLOW/
2 PANGEAE™perpoNAs/
8 BAPEX
i
i
3 <
9~
L CHEVRON;
TULLOW/
V BAPE X

UNDCAL
A 12
2

4

N
~z 1Al SN !

B SHELL\/:\\‘\ AN 19 \:\\

AY CARNy \/pL BHELL/ | 990

S I,f i /P tAirn ey
\\SHELL/ Tonolar, |\BAPEX \_ Y oceans

}cmnmt -'l 2:7 WL \ X- PRONET
(Barex s e[L 10 -

: NI

el t

Q\ H/d\(

A

=

OAKLAND
19 TULLOW /17

u 20 |yagrsky -
MAERSK/ |BAPEX ] 18
BAPEX OAKLAND/

TULLOW

£33 4.5 TXWRTER WP 3F W

w3

www.pathagar.com



SodY E M G AT gifie zeTm o Aoy TS ww
faf%2 @7 TGO dv5a-wod T 86 It FHawh Irwfe TR
(€,9,5,50), S = & SRS TR (O5,20) 93 S T3 FHgAl
FITHCAI T A HCZ (D) |

SO®Y FIE TEE @NIfE AT @3 NI SfreTR I SAfH
gFifire 26T %1 ¢f IPP @B >0 @MeTT Rpe Tesiww TRF
B B FATR 932 FAE TEFLIFET @06 AW do @ANSATHT
3% (2T fAgre Beoim= (H (35 x do (WMSTAG = ddo WMeAB) FATT
P& =R |

9.9 &

wSEaifre S @it sfEhis (i i) o aeiee W
A AR QA | AT LTIFH AR FHLEA 48 YA AIPFod TS
TP I LNG e e e =Seat afefe otz | awezm gaw
ATT WY @ 93 ot A%e W Rfe: 9z weww Arwle
FatE et LNG & s 3eif e soas ite 1| 7953 iAot
e PaafierEm Ty ¢ff s Haafics (v, 38, Sy, 39 86 Bv)
TIA BRI (R TR (E NPT @R AT R
TSI YO I TAFS TR AH (Fd (AF @32 AL &
SRS A T (T (A PHOATTR ISP 1 @7 I AR | 3872
T TAFS EHTSRISIR A (FG (A M A =S ANZ | 39 QR
ST TE @ N (Fa TR | FEfEfte 5B a3 PaAfics
(€,9,5,50,53,5¢,55,%0 € J3) AT FAA (I S (#2 | 9 B@Y @,
33T T0F SRAFe RIAE 791 (v@ (W@ T T & PeAhrs @@=
»$ % ffow AT w1 S @3 wdw wrwfees e FuAfts
CQIRAIER SAFZ FPANR ITAFE ToNWIF A 200 |

Yo
www.pathagar.com



b.-

FieFTCAac=a @St I3cas Sga—,
=igq w Sifsss 1y

- (TR AL TR AWSER A W13 | FLIAAS oty St (Sqeem
b (U@ 3¢) TG ARGETR TRz TS I TR | @ AN ST
TR TqAc Wi | AR JReR T IESt Sk dfde sfsdrfe
fAts Tge w41 =AM (GOB 1990) :
381 TFT TWON GFE AIAG TA (TS VTHE-FIE G
TIIPCE G GANCIT TR FTYILE FHeT JFT NI 3300 J/S
517 F7 /
3¢ /TIFT TTOT (FTE Y TT NIFC GLAoE [N
TG CSANTNET FAGIa 4T ST GANIT GITNAT TENS GT
WESNT IIAT T Gl H4w, IRKC FNTRHT G [T
() &7, T, GHT, [ G BIASATT SITITNT FAE GARIIT
I
(%) BT FAFrT, TS FAT €9 @ WTAMT [ P JEAFS
TGIIT AT FATEFAT IO WG,
(%) FETHE N7, 1177 & ATFIT FAFT; AT
(%) FITEE FATATET TGRIE, THS [FETG, TG T TXGEATS [Fe7
94, Wl [AedNel, JEeae  [RT a7aT awy
TS TGP /
S/ TIT 6 JWECTT GV IAT T FAAOONT 5T
T g 8 Fapray Vg [ErT 930 A, Ny 98 6
AT G I LIIGETT AT FNET FHAT G TF
PIIRT T AT P /
IS(3) T TR G FIAT T [ATC FA® TF AF
3377,
() IIFT FIFT FIGE & FLAoF I [Reen? FIA7 &,
TVIEGT WY FONGT FIT TT [A/BO FIANT G IF
GGISCHT TG FUA ST BT T G AT CoweY FIH

www.pathagar.com



F-FITI e FANT & TF BIET T 9T
FIT 1
A e G sifdm ot Tge T @ @AfE R @R Gl
siftvl oIS ewged WTe ofial AW @ | IE aTifE SFaee
sifferife, aftafos Sqaem ofc gafre ware Tgmel F@ 1 G
gerFeld SfAfes TaW Y3 FACO9 AITS! I(H | TAIFONI AIe
G133 AT AEF TG GF S | A (137 (F HJR© AT Afes
(T34 QOIS T (THRT  Ogacs QA 341 ¥ | IR AR
SY TBET AT RTSIFaeed T aFh Sr@ry 5% | o™
Q9 TRFR AT G 5599 A FAE CAREET @E (REB)
TN I ARSFESNR 4F vy _RpeRrR I97 FECE |
afE ciEe fafey AfSdiR IRFmR o Afsdnfefes wiza
(BPDB Order, BPC Ordinance), Foswfefa® WMBA  (Petroleun  Act,
Electricity Act) &9 31 T | ARG AW IS A2 @Ie GBI
I geiffe I@ @ R W, % W29 2o | TSR
STAIGHATY TP I TRSR AN IFA AfGE=R & FTeafeles
A RN = (National Energy Policy, Industrial Policy Fepifa) |
axrel BsieEER [Rfsg A, [fv-Rem sy oBEs wm afEd
CHEE Bgmd IHENE geiffs I 1 IWRITE RE@IFE G
SeEfed @rEsnfae SeaRn T TUed [{feg cva @ [Tl o
AR D @ o 510z | (7 IR QNN YRGS SPIF 8
TgaTa w13 @ Aifess ey fan m wewe $a e

b.d JEMT G TP ¢ TFaea Wik «qag ffesrs faay
AT IR Sprae ¢ TFaw afeFm @ 3 W3, Afs ¢ [Jfx-
Qe sneem Afasifre @ ©f TR ARaA, (AGiERE S518-3548,
T G ofeR G ofat g TW-RRSEEE aWfE
sfefre Sfafie R[fsy MAfomr e crGffmm w3-az oo &frs
T eI *Fifae FGT | QA B@d T AEA (F, Q399 WZF 3
AfrmR e WeTiies @A & AT AT | ©F FIFE 8
@A T TA-FCEGAR o IS AT (/i FQIHT
ASHYZ I 9F (PN T 9T 9F TP S A |

QT 3T R ReIweIa S 91 e, ©f T - FREREA
SR &= gre Ry wize, f[fe-Rue ¢ Sife aama gu Somn sz
FEI T ATWR IE@ IASHESF FEAfE Q@R SFEe

L4
www.pathagar.com



weeagre BemifEe @@ | Swifte wieEifes @eNfetEE AEreTR
*fada fafey Bgmertier (e RGN T [ a4 S
TR PO ACHF W4 I AP S T4 932 @ Ff4 A1 FA9 )
FoLfeT AEPR S [fog @a el TR | FREGREA SFa
ST (S @A IR PR aorifR A @ e
beIlR (3 e WICIbAIR R7E SaRea s $oca s nferenes
fog Tgfs famm T va1 ==

V. ALY PR M F=97R Tifere Sreotet
S (AF ¢ GIFfeT I IAFNR TSy & A Foow |
JIFNCAC ALY 380 AGRN SPANE IIFACH (F (I Pfd TI5Y
e WS @ YOO A NS LTSI @7 T | JIETATIR
G TP TELS! TANAE W8sE TR QSO NRACNATT
Toiag TIIER OGSy A OfN, At 8 Wy YEpTey AmAR
TS AErerad 8o T (GOB 1990) |

Jfade W ot o weeg Wfvw eeioe wfeRER e
TEFTE AP 0 AR (7 IR OIS /099 Sia®id
hia Mieea AfFw Fosite ifers ot aaEfs om

FRYTTE A SR TS WME @ Aqre@s 7Fa FIe™ s
G G AR T G FHOR AT (I TG WA @ Iy
T TR | TR SRR 99 SfSgfem 74w aoretas 7w
HIEH | ARy ATTOFT T FUOR N3 Tolel, Ao $oITs &1 T
O3 T NS TR Nfees Aererad Twoid |

R 388 @2 ¥8¢ TYHRT Br@d SR (@, FErSCEd LR
TP ARG @rdl, fAamy, T=eres, 399 vin ¢ Rfd 97 8 AR 9HA
@ (FH IR I FIR S @R @ @F (E g w9 @
aererEd AR F9rq AT 7w §fE ¢ vl A@Afe 3T Afre =
&I I T 932 AFAS @ T o I FHO AT FARE ©F ATF
CIRFY IE YT ¢ CIRFA it o Foonfire x| ewrerEd R
QLY (T §f& A1 wier o 1 FooAve 9 A TS 9oy W §fE
3 wiE gaam @ AAmMA IR & AR T s @ fe
FE TSI 7l TIF 7, S W3 WA FIFIF [P 0m 3™ FE«mE
(@fFfS) SATe @ eI eI F9 FI0T 1

Tad ons Fdifte afsfafi e Rig-Ram S wrow
AL SETA SCADAE W G ATF gerecad Wizd AT

LY
www.pathagar.com



R o FW AEA | R owgd Ao Fom e fEw @
T AT e @z AN safeffaa sEe-suEnT @ S
R AR I e 429 FAEE R I | e NFgEm AR
Aoy MBI 9NfE cetm R[fesg wwom e fMfdgea
TS FI AW FCABAR G A QAR IS AT |

b9 CGITeTaT w13-35498
QAENT (AR e, Saw, Seoiwe, aAiie, fawfie «ag
EIGTS FAE A  CNQIFRN S713-3598 Sqeams I =W |
CNGIETIIN SF 97 AW\ WP AT T AFfers Aream s,
T, FM6N @ (@FW @EE JIGRFEAE AW AR B KIS

AT (SIS QTP NCx) (G SPiw 41 (ST IS
T AT AT JCA GIRE WAKIA AW FAR | 9] WRA GWG TS
A IR @A @A AEH AR (IEGIFTRN FATEER & oG
GRS FACS A | (G QTS IS RGN SeER A3
AT (e GRIGES I W @ @I (A S TS I | e
AT S (NG TPIF (AF GF FE QTS 4 8 @
@R feFE QI | TF g rEiferm seae Fanfes fema
fffres e s wftg e s 2@ @@ fdfe =
AR |

To ensure that such petroleum operation is carried on in proper and

workman like manner and in accordance with good oil field practice. To
carry on petroleurn operation in any area in a manner that does not interfere
with navigation, fishing, and conservation of resources of the sea and sea-
bed. To consider factors connected with the ecology and environment.
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Foreign private investment shall not be expropriated or nationalised or
be subject to any measures having effect of expropriation or nationalization
except for a public purpose against adequate compensation which shall be
paid expeditiously and be freely transferable. Adequate compensation shal!
be an amount equivalent to the market value of investment exporpriated or
nationalized immediately before the expropriation or nationalization. In
respect of foreign private investment, the transfer of capital and the returns
from it and in the event of liquidation of industrial undertaking having such
investment, the proceeds from such liquidation is guranteed.
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STArFEES AR (O5,20) @R M I Pladt wrwrER s ScED
BECE (3)) | AL ATF aF2 AN FISTE Fd &0 i s
oA o fis @i | afirEm (e e e &= SR Bk

.Y QG CoifE TGP 9 Wy ez

WeEfes @R AEMC TRIFEN SPTFEE ¢ TFHAT WIS
SfHFaR wie ok deeE (A FGHB | G W13-y698-93
HEFMR YIA@IFHEA SPIRE 8 B WA G , TSHIOF
@PAINE GIRIE/SIIEE ANY A= i FHB TrF Iae
T AGEY WA W oA geree  omifae I eifds
TYAEEE AERAE I AR @A wate wiRkE e =@
w4 fdfes s gnfae yemae e fofgrs weeeemz
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TRA I 40 W TFRAN @ENfAg A TeAmA-a6q  §iE
TEED I9F AT @ A | Wed A 97 R[fey s 3ffs
franaEs e @ Ae8 Bg99 I 24 (Petrobangla 1997) : WCS&
gerea orafa FHE @6 o T w1 gen s [{fey e
YESE ST | (TGN S[1F-5538 WPAME AWE  FIO| WP
CITGRIEE FIFIER ACTF JAENTCR (S @R T @ @ (S
3 @EANfR A G STmE, S, Srerm, SesivH, afaries
O AFREOFANE (& TR AZere PR ¢ Tool g T AR |
FGBT (IdiR WEEfes (o7 @A) fvTel eww dwe @, SIAd
TR ST, S a2 36 4q03a RIS Seite oAfasemn
TR e T @3 gYfeTe WIS Wy | VSRR SgErea
e FGPR W2 FRIFI @IB R geem (ot Iew @ A
OFfEE I9-9q) (G IR 97 &% pfE Fare I | @ T
FIFIEL ATF (MGRIE, Seeifos @=iifg A pfe T 3@ |

FHRIBA TS I I IR (@ FG1FT pfedm qaray I fa
e 49 YAWEET SN 8 SgEE A | (NGRIETR TGRYA
(BTN ST ARG 708 FHBT TeE(fes G Tefge
*ﬂw advanced scientific methods, procedures, technolgies and equipment
LA FAE | (T YR@IEA WRES 7 T FQA @ Ffosad A
1 WL RES (5 A A CFER W (2eE 77 iR W o= 6
G S I I | PO WY 77 AR TRIBA (A A &
w3 wifE A (T 36 97 67 93 SIS forars 73 | [WE geem
PIGFET TP BG FHIFT A (@ T4 NI 20 AR T o

GO39 594 S pieR wEeE AwER RErnz Swge F4
AT | A2 SIYE YA TR (A fon I28 9q2 91 a3ef
IR IR 57 323 e (W16 9 IF S 7O AR | I (fEpS waRm
e s Wy qfifEoen Sedme & (19 @ 9t
AMeT AW I W@ @ e dfen s @ m Afdifereena
SCGIETAIT FRGIEIEA W% T S0 (AGRIET FEF (ST A
ST T (ITF Ao (5 @ T ot & SiEw AfFreE
(TSI T 0 I2F @R ¢ IRA | AW @ FIEAE a8
(SF AT AT CFQ STIRFH-9F T AF 7 IS I wfefaw
¢ =7 8 @ T ;WA

FTHIFT W I §fS 9=l AfTent (Relinquish) IE *ER_A7
I WS WiR 1 TF Wiy IS wSeren G ey T@ T
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W % 47 2¢% IS not later than the end of the third contract year;
Sfefa® 2¢% @& not later than the end of the fifth contract year;
eeTee OfeA AMm WAMHE S FFA G not later than the end of the
seventh contract year-& (R s 91 I @w e Wﬁ“
SEPTHICAE T ANY AGIH T O (3 ASMS AN (19 A (1T LTI
aff e =B wea aftm Aoy e I I FHHT thid
contract year (*I§ RGN WT U FAF! ©IF @M exploratory well I
A O SR Affe T WP pfee Gl Afens T @
T TR A @ Ao fFETS AT dSvo fam Besivm I
AfSER Tare UL TW BIT (NG SENL contractor  shall
relinquish to Petrobangla rights to conduct petroleum- operations | IQIBT
@ @ AT vo fara foRke @S+ faca cvea pfege gaem st a1
o9 eNPr (RBIFEE ST Wity (e s /a1 3w FGise
CTRIY §feFe 7o9f wa il (TR wAftens Fw ok 5fE fon w1 zme
A AN T R | TG WA T A7 pfeTe o el T o W S
AfTSTI FACS BIRE FYIBAE JOIF*F (AL FHIF-9T Y, 9 8 b TG
s ST AT I F=og FATS 201 | To the extent practicable each

such relinquished individual portion shall be not less than 30% of the total
area being relinquished at such time, with each relinquished portion forming
a rectangle whose longest side is not more than three times as long as the
shortest side both along 5 minute east-west and north-south grid line. In any
event each such relinquished portion shall be of sufficient size and shape to
enable Petroleum Operation to be conducted thereon by another party.

TAB AROnY IR G FUBNE @ G GFACTN APl
AfIBIe TR (F G AR “AfeRg I TO61 7T T @R @S
A | RN 932 APAfE WS wIwe M @ ¢ [ 9y a4z Fas
Ta|

IR W Y Minimum Exploration Work Obligation-49
et ffds witg | FRET R[Sy o1itm Fo5e G/ IS IR K
TNCE IAB-93 e wargne ferr sfesfie Frer Afmd S 391
@ @R YERER qFATER T AR 39-q Iw IR
PR (I OIHAE AfSqwd SURE (AT A AfEHB ICHG (o
IS A | FRI-9 IS =P v mene de (fSe I e
(AT 8 ICHG AT I73 JATL At &= IR | b TR @i
e IfMHre CIGERIER fo7 o=, TRFEI 9FEF 932 FHILIT BIF &
efSffy arem T amg | FHFE ST s el e @nam
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8 MG (GRS TR T (R FACS T | GHCACTAT Sern
AfIBIeTIR Tw HRA @3 F=eifeR FRrera fWFre TaR o wefs @
% P! ATAEA A FHIFT AL [IF] A2 FAQ Q3R @ FS A0
IS I A SICHAFONA (AEIAENE WA | F/IBT AST TG
fAfi® TN @32 STF (AT TP ST o9y T TR IFE P
A ST WS I FLAK |

FUNBT N YT Discovery, Appraisal and Determination of
Commercial Discovery A48 ez S99% Mz | F03d IM @R
exploratory A PR@IEA-97 TFA AW @ vo MR Wy
CTGRIETE G | T8 wifige RN Wfier qear A wfa
FHIH OF (W YRGPEEE Al [Rfd Fare 311 @ vo W
@o= AR (MRRIET WA T aneidene e wilk@ 3909
FIGBACE 57 99T TG appraisal IEFT TG FACS 2T | IQIBF AW
A (A GTINRSIT FICS I BIW SR MEIPMR SvAcE v qemit
Siist FACS TA | TR (AT Foog TGTR S0 M 0 IQIITE
(BRI SR Q3B Fopegrre ot wike sars 7@ 1 ©% e
wifTgs 1 o Senfear saif 2o s @ owgsd st
4133 Bl T product yield pattern, gas composition, production forecasts
(per well and per field) and estimates of recoverable reserve | LSRN
feAls wifke sam o7 IGBAE ARl e W@ @ o ffve @
discovery is a commercial discovery &% Wﬁw ST VLGRS &) AL
JIF AR IAS LA | WA FHBA (RN fars o @, wfige
R AfifErFere TraEs TET T ) G TR @ @ A
CFa ACE IS et wilkE 1 IR W ol T i owiER
recoverable reserve JWCH AGE TR ofem T T FHFT I
fesrrelfa crae (e 1 @I AL FRBAT IIWIIET SrSER &
CTGRISR S &= wifigs [fde 51 cviem corenvm s o
wifkE $9CS FT 932 contractor shall proceed promptly and diligently and
in accordance with good international petroleum industry practice, to

develop the discovery, to install all necessary facilities and to commence
commercial production.

FHITIT 790 WY Ancillary Rights of Contractor Fad Rfeg fam
SEYE T AR | (TNF FUBF [EFS QAP e S LR 1S
T | T ARy I gRESR A i mdt (@fE, aice, o
ToNfA) WIZF IACS ARCI | AEMATH BTN AT A==
T @reredy (ot el e Roel JTe-sgide Ao sae
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AR | CIGRIFR FAfem TR [oelt [efdemae e
NI 8 YA & S &WR I 1 To produce petroleum from
contract area consistent with sound international petroleum industry and
good conservation economic practices | FGIEd Eﬁﬂﬂﬁﬂ e W
9P TPa [Seafgene @ fefFfamE Tae @U@ JreE 9
FQBR-GT &9 e o IRI @R A g FACS AR SW@
Gl (LG (ARSI 14 0 (ofrs (o sepfat 2 saea =1
FRIET TN TG IRBI 93 WY 8 36 TR REwnz Twge
T AR | §fE IFR 26TR Mo MTAe WU AR G0 SR
Fio FI0e A 932 dfslify Rge Tt T 1 (IGIfem AT &
STATSAT TS FIFAZ FACS 2(E | Conduct all petroleum operations in a

diligent, conscientious and workmanlike manner, in accordance with the
applicable law and the contract, and generally accepted standards of the
international petroleum industry designed to achieve efficient and safe
exploration and production of petroleum and prevent loss or waste of
petroleum above or below the surface and to maximize the ultimate

economic recovery of petroleum from the contract area : corgiferams
AT &) eI (AGIfemw e Wee Sae @hEfEs ¢
3PICIT JIRA FACS 2 | While conducing Petroleum Operations, take

necessary measures for conservation, safety of life, property, crops, fishing
and fisheries, navigation, protection of environment, prevention of pollution
and safety and health of personnel. Prevent damage to any petroleum and
water bearing formations, and other natural resources. Prevent unintentional
entrance of fluids into petroleum formations and the production of oil or
natural gas from reserves at higher rates than consistent with good
petroleum industry practice. (¥ (IH HFHAM G2 appraisal 9 AfTere

CEA TG W qAAA AF [AH IS LR | CIQRIGT S @A
et aWH T FIE FPTHF 932 appraisal FAGTE GUFSIR IS A
We SRS QSTETe W8 AAH-F= e IV CABRIES
WHHFIT 43R appraisal ALEHE AT B2 @ TAIG HIIRAZ FACO X | AFaA
T SR TEE fEieere  (TRRIEE wEte X9 |
UGS Fo4g  FENACAE NARIWAE (G A= e
e afs ‘iﬁ 4TS 22| Initial Exploration Period 9 €32 Extended
Exploration Period 9 FeEaAl NARAFAR AT T IAF 0% 932
¢o% €3 ¥4 YA 7 | g e a7 g9 s I3, &8 «ii =7
932 TR AR TEeE 9@ M T IAEw vo%, 4% G
»0% a3 I A 7 | (GG TTEANY FHIFF (TGRS QTS
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Ffgafa TRl awie IS A | g SeRTR [fey i@
€3 TS TPV A 26T Yoo Tw 39 &y I Fe A
Y aFIfes efos (entity) Petroleum Operation “Ii51e7a §f&dm =W ©rq
(ARG S 936 8f$8I9 Operator fZATE WTg e F403 |

The contractor shall abide by the laws, decrees, rules, regulatens and
ordinance on environment protection adopted by the People’s Republic of
Bangladesh and ensure prevention of pollution of the air, water, land and
ecology. Before undertaking petroleum operation, the contractor shall
conduct Environmental Impact Assessment (EIA) as per prevailing
Environment Conservation Act, 1995. EIA so conducted should get
clearence from the Ministry of Environment and Forest. Therefore,
contractor shall take necessary measures in line with the EIA
recommendations and incorporate those measures in work program. The
contractor shall submit a Disaster Management Plan to the Ministry of
Enviornment and Forest for approval prior to undertaking petroleum
operation. After completion of approved petroleum operation the contractor
shall level, restore or reclaim the affected land.

FoOl @32 WS AN (NG SAE=w I AfpEaE &
CTGRIE 9T TN I$T FRHAS @ T3 T JAet &l 903 &
et I S SRYE I AR | AR [EaerE o -

T QFITH (A, MCIACTHH Q3R @A, IO FGATHF AL
sawifA/aglf e faan faaafafy sifase <1, foom awm w1, Roaes
TR (AT AR Fq1, CORQIETAN AT A AfHB Sr=p1e3
TSI FEIT AN IR I, SN Aoy SR ARG A 492 FRIBT
SR I CIGRIE Ao Asfdema Fos Jrfe 9
QRIS FHIBI-93 TEANY B GFIFI B 8 TAG FAAE FAA |
FeR =R (TGRIETR  SoAIe 7ee SRifrel e A7 FGIBA
R IBAA |

YRS (IR WA @ ARBER & 5fe Spma
e wEs Tt IRB-an FFARE wr SaTT SESE | st
TR A FWIRE fSrefa e I3 fot frea W pfes <ipia
w5 o FRAT 17 T TR GR GRS F$S TS T T
TR W GG TAHLe Iva Foifs e sa 1 Ffufoa Fifer
ARBIEE o SRS ToR (FEINT & ' G SMoNE Sl
G A | ILT WA @FITe A Frals &2 FI0S TFA 1 A
el TEdEeR Afrer A S s 3@ a4fs fsq ae
OIS B Aot Sfds R | TS MITTETws S g
ST T AN & (MGRIET @32 FHIZ-93 6 (e Fa0s

@
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A | CTERIE IS (SUSATTT AT Sl 419 do e g
TR MM [CACAN & [T IZET GWF (AN 8 IAE6 (oP
Q|

FIRIFA > S Allocation of Production, Recovery of Costs and
Expenses and Production Sharing A8 fagmerz SEEE FA ZLATE |
FLBA (AT SN AR T pfeee e R (A Sralfre
GRS 1 YT 7R FACS AEE | (W6 Tralfere TRGRREA (AF
NG SATTE I IJIZe ARG M (AR A7 S
I available hydrocarbon (natural gas, oil, condensate etc.) <ICH
HeG@lfis T4 AR | Available hydrocarbon TSI AfFTCHd 737
T A @32 P =SPIE FHBT @2 (BRI T4 04 4 A |
Bfe3 *SIPI@ FUIBI  exploration, development @32 (AGGIfeTaT
IATTNEE S IS GRS G recover FAX T I TeAfrs
available oil 99 ¢0% 432 available gas WY condensate U ¢¢% I
w1 IS AR (B 35.) |

Berifrs NG @x Afmd ¢ y= R It FhgAe ofs fox
T Sred oleN cfireiy W oI @G raifere (G (A
CONBIETIN AT & IS QI G2 cost recovery petroleum
qu @A A9 %‘31_\‘5 CIGQIETANGE profit petroleum AT F@ifTrs w4
TR | PG G TEBT R GGRIER TG IGE TED
et gz fadifes g fafis 27 P 67 391 TR | Cost recovery
period FIA Q32 cost recovery IE (¥ Z6A[ A AfSMTa BerAifre o=
8 MR TS T FHFI W2 IS T (NGRS AT FHIFAS
fraft westa Ffeee e fite @ @92 O SEEmsAR W
Ter@SITd fRde =11 A |

FHRB9 measurement point € ﬂﬁmm cost recovery petroleum @3
profit petroleun @ 7'f6 W AR 9R FHFT ©RF A1 weH vy T
A @3 YORF CRIFR IHB @3 38.¢ 4R 0 WA IS
WEATATE LNG IR 701 T390 A 1 dv g e =<rpi
&fs f&F WET &I cost recovery petroleum @3 IR =7 Fa TR |
SO.Y LIE SPA ARG O MG profit oil, profit natural gas, profit
condensate and profit NGL, kind~Q S2q1 757 AT ST A4 TS AR |

ﬂ%?f@ = M W“E‘f '\'ﬂTﬁ"?f@ @32 undeveloped I CFa AP
SR THIFA G N CFG TFIF ICE FIRN (AE N BrS[eIN IO ARAA |
@ AT CFGE SNRES A CFER & (AGRISTS Teetfrs (G-
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aF S (T A G T R RS i ovead dfeft e
AN (Co, M, FACGAHAG ZTofIfA) T (F GAAIT PAow d¢% (¥
2] oW FACS T 032 IR TIIE I AL A | @ BG &% A
CFa SRR & (TGRIENS oo @ «Afane o 753 Ice AR
@ wfae @< (MR FRIFEI FIZ (AT recover FACS AIFE |

T 28 TqIA Teefrs AFfes MR A9l (LNG) =oTea
AW 93 FNTSIR JIRE TR e wwse aq R | A
0 FHBA PETE QW Al$ (ST MM associated TIFT ANGH
AFRes e (o1 TraEme Sffem Jan s wafger fofere aazm
IS ARW | EFee G (AGIEEN SAE=R ARGEAR &= &&
T AT AR PR 1 TR FACS AR | (ST MY &A1Y
associated AIPFSS P @R N (¥ (AT AIY (FIH SFFSF A0
Trale 39 IFIA ILACTONR FoETE A 71 T TS B FoAL
CIGIRIER SR AT eWItRs ) 81 I | T (AGRIST @ A7
&7 W TSI FHFI G YT FAYR Tenw Mrs A= oo wierge
(STSHATHS 271 @ fI90n Brgd AT 20 | Good reservoir management
practice ST ITA IR &fs IBa dfeld WTﬁ'F\ﬁ WA CFER proven
recoverable gas reserve-99 4.¢% A4S TIGE IACS AT | 8.¢.8 9L
’8.¢.¢ I IS = @ @ FHIX @ [@E R cFa (AE
TeATS marketable natural gas fFT$2FIZT TGRS W™ (LNG) form-9
IR FIC NI | LNG R @ 9 3¢ 39 AR oA (3)
confractor’s cost recovery natural gas, () contractor’s profit natural gas,
(1) Petrobangla’s profit natural gas | ¥%13d M WHGA(G-co FoARfTe
FR TA I FACS B S@ LNG facilities 00 TR & (AGRIER
WA @F9AE Iefa o SEwl e FA0e T@ aR ¢T jiER S8
Fferers RRrafoe o O %@ LNG facilities IR 14 e orat
T | A CFa (TS WG Tratfers MR sffawd e fafEfe sfamq
ST A SRMMB STCE marketable natural AR [RGIs71 391 7@ : (D)
CAGIETAN AT &) FIZS <P, () (S @l Jfaa &=
IS N QIR (©) WIS AH A IR & PR Al I
T @1 SAfFe ST | LNG-CS Feefie I3 i 219 & (Gt
Petrobangla’s Profit Natural Gas S J43d1% I IR (NQRAIETE
b I Afe o MR +=fe Spi 2T8ud THIE HIGE T
ATy TR | @ CFC@ FHIBI, RRIETR AT ARETRT JILT S
CICF@ (AGRIETE [4ifFs NREEa onie awm 90 A | ¥8.¢.8
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STy IS ST @ @A (AGRIET TN JIQYED & ST S
GETCAD SR =g P FCAR (T CFLE (ATQIAIETE Profit Natural Gas
WH kind @ FIICO AR | @ ©f (P SIFIS2 @G marketable natural
gas 99 0% 43 @M 23 T AfoTA G AW AP kind
fore A o waeafs pfe T s wfe ¢ AfsTeR &=
ffigge R ofme @TaTfe pfeR M ol TR U
GG TR OF 29AR MO I=F (AF (AQRIER JEEnd W
MITHA AL 0% @F 0% T ICTA T | 58.¢.¢ NG IS
IR (A (AGRIET ¢ G4iE e i, aaaafan aw fdmeem s
fAfizge 4 9 WFGAG-9F TN STETWE TS FHBI LNG ISR
T (@R e FC0 AR T FBEI A (MGRIGNE @S @ @
LNG pf&a Sdita Sfafae «seafem wiw, 3 fNd@eed #3660 at the point
of export, LNG -93 #f{id @3z (@ (Shaifes @& LNG 81 331 I3
T QN *48 LNG-3 f4a27 77 fair market value ST (AGRIET LNG-
93 &I S withheld FIE 7 | (AT 0 SifEw Rawsiet 71 3@
marketable natural gas 99 0% 99 @ FPATSIR IIAETI & AN A
A, IQF-9 (A TAIR ALATH A T &) Thodd e AlA |
SfIEITS T3 LNG (iEa &3R a1 29 ©I9 IWIT (A0 Y1 il @3
LNG ;&8 cram =% zeat {8 o Jite (e HieRe bifza agmess
@9 397 o)1 [ ofqwe P kind-9 A TR G AW IHFIE R
FJIZ A Tfee fom | vdFSite Plasf-a AN I@ AIm i
Ferired @ fReafs fzoat w41 Sfow |

38.Y WIA natural gas for domestic consumption AfE =S
W@?’@ 9l AR | Contractor has the option to sell contractor’s share of

natural gas in the domestic market to a third party, subject to Petrobangla’s
right of first refusal. ¢QQIRIET I Evaluation Report WA 419 & W@

T I D I FIFICS AT S FR19F AENACH SIS M1
fifr sare MR Joredd AEE WE [Rewa AR (TERE
FRIFICE TRl T |

8.9 WY BeAAifne Apfos o™ eurze T e aafs
IR T AR | IEICR T51 $0ET (onshore) HI¥ “TTAA market price
@ frAe@ I™I High Sulphur Fuel Oil (HSFO)-43 At €% €3
I (thermal energy equivalent SHIT) | THFe ST (offshore) 1S
IR GTHECRS 0 A onshore @ S TR fEATFS Wiewa owa w%
@f¥ | wiefte 9@ ™M@ High Sulphur Fuel Oil (HSFO)-43 FOB AITHd
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59.9¢% (2% x 3.2¢)-93 R | (97 e miker Twy FREae
faqwf-az fAdfrs 3w (JFrE) e were 7w @ i wem
AN (AGRIGS *oad F© Ol TASICT 2" FAT | AfS calendar
quarter @< &) market price f2314 41 204 | Asian Petroleum Price Index
(APPI) I9T TS Sro CST WIHE HSFO-9F & WP arithmetic
average WICNA 5IG WINCE market price fZT 19 =1 A | @ calendar
quarter 99 market price f271< 91 T2 & calendar quarter-93 RS MeR
CTAMT (T & TFT (19 AR BT & TP A APPI (@ 751 At HSFOL@d
VI &M= A (7 FIMTAR WITI 7T (arithmetic average) 2N 3919 &=
€@ T 1 FGIB-9 HSFO-93 38 @32 i wim fFdRe w1 e
AN US$ 70 per metric ton €32 US$ 120 per metric ton | Sie &I
calendar quarter FQWW HSFO @3 &} market price I US$ 70 per
metric ton 13 W TF O HE AN US$ 70 per metric ton ¥ T, SRR
1% market price IM US$ 120 per metric ton 99 (@ TV I FEW Wi
US$ 120 per metric ton 81 ®CA | 715 measurement point @ RRf&= &=
Q)] ﬁm@ 1% market price 2TAIST (A | IQIBA (AQRIET WL ©F
THAENT AN RFTFs MR ITSEA NI 932 IS (FAIR
for Mt W 71 ATy IS 2T |

FHUNIT S¢ TGNY FQIBT IS A AR =g fasfia 7efae Fem
TWEE I AR | IARAE owefa @R (AR R @ @ T
NP EPE PR WK ST (egE WIS (AP AFMR TG
SRFS 9T I 9Ff4F QAT Production Area to Measurement Point 743
9T A QIS MR i @ ARGER IS AR@ 1 @ AFoAAZA
fAefieera o FRIFAS CIGIRIFR FIR (STSTATTT A A1 FCS TCA |
BT e Are fAnffie et Soge A ¢ sz e
8 AP & TSR SN fofes vaat @ afamd, ARmmIea A7
“Afeaza wel, ANBANIA i wmazaRt Aoy @ v @ wFe
@Afag fffs siRvem3ma e Hfiees wwet 93z 95 Feeia =fs,
ANZoeea fAsfid @ AN @ anticipated capital and operating costs,
AR, ARANRA ffid ¢ BT Awfe, A qEd faraiy @3
RSN S SP(A T AR {979, AR ATz Fafitew o 2o
Ff&, €3 ISR obfers fAarpiea =2sega fFfitem &=y e
SN O | FRIBA ARATEA Al @¥R wifdE IR vo e Wy
CAERIET AREFS SAGTE TRHA I G AN erery e @3
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ALMTTE B (A3 | [ siReenza M safesafefare n2emiEa
frfaa® TGP 932 (TGRIET 215 A AT 39 Q| AR
fsfieom s Rfatasge 94 recover T 48 TN FHIBET ARAR
SAfabIeTAIE SEwe AT | FAY AT measurement point 48 [fEfe 1
AZAFIZA cost recovery U SNGE ARBITS A | (@ e ILATR =7
FAC | NPT T3 IED & 1@ BIfe (oiGReET a3 FHRIBER QI
Y QFIGTH T 141 A G3R cost recovery period-9 &S for T3 e
RIS ARTNY T I | (AR aR FHIBED WA AR 9=
A7 ARATMIE T ARIIT T WS FIe! ATE S@ A ATHA
FS AATE PO ATHF N AT & e 9 WA 1 G CHF
PO ATFA SHICR CAFB] @I Q9IS T AR Ohy &A1
MR AT AS YA | ARAAZEE AT (GRIER I N8
U | FHHI FEF RANIFS 26 THA 26TF 7 CIGRIEE “AR=41ZA
“AfbTeATE Wk 22 TR 1 @ @I AT (CTGRIE, FHFW, TOW %)
@ IZSEAIRA PIYI IAWR cost recovery A TG S fair tariff A
FAC3 | cost recovery (18 QTR AT (AQRIET =BG g Tl ARAEAIZA
JAYA FAE OIMACE fair tariff AW FACS AFCS A | GG
ARoENEq fefiee & erae wi Sftazd 3are TR FREre
FAE |

CIRIfETAN coter 7 el smfs 0T FRIBT S& TYIH A
T4 AR | ATOIFH TP ATIR (WESHCTD AT BeAns (o=
TIR MFS oy e 33 2R 1 9@ (e *EpiE o e oA
R (Fol 9FEE WD e At pfe Sl SR @
fofers cotm & @ T owiA e TR T T QIR 9 T
fRdrarem Wy Teonfrs (ortea wdveNw, Sfqwd, (TERNT ATT (AP
el As ofe GERAT W95, T dAfeimeE 4wfe, afed g
wfFasd aFfrE AT FO SEER TN [EEsal 91 20 GRS QiR
FIE W TR A el @3 e fFem nd I%" @ freely and
independently & =$ AFH IAE@ I Teonfrs ofs IEE F© IFF @7
Wi TTGH TG BT FACS (A |
| TQNET S WY (TRINET W AGIETIT (Coa1 8 o) A
g SItEDAl T qeAee | Sesifre (onGiferaiees Wi pg AR
(AR FANTNAT & A LI GIpE AW A8 FI (A Iferam
TSRS s (Sdie TR [Me Jew) s T3 | TSRS AES
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T Ofa g T4 @ FH BeArS (G FI9AR FA =
(e (Tferelfd “IATH) @ “NZ5ENEs, Snedd, ITH, @, JE A
I N IAC A | IORAEAE (G Tuiihe WS smmfe
AR BeANTS CONGIETE W 20T | TGN 9419 &= FHIFT AR
ATASTAT AR TS From «3e ARBER g oW a3 1 pes =8
PR A oAfqa BISS (@R (14.7 PSIG) @3 SIANEEA (60°F)
Forefae e A |

FRIFI So TG BICHT @32 G2 <22 famn wuge T TR |
(AT FATR & FRIFAE IS G2 SRS TI[, AR
w2t @3 e wffias @SomR amiv Fare =@ 11 AT
M BIE WEH SPIE IuBAe R oy e wikE e
A, B QTS TS AR 4R ARFe I T av IS
A | Yo TOIF I N7 SPiE FUF AT (AF AlG (AGRIEE
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CRF=0.55 PF=0.45
A A\ 4
CSP=0.3X0.45 GSP=0.7X0.45
=0.135 =0.315

y A
CSG=CRF+CSP CT=0.4XPF . GSG=GSP-CT
=0.55+0.135 CT=0.4X0.45 =0.315-0.180
=0.685 =0.180 =0.135

JP v
_ Government/

Petrobangla NBR=CT=0.180 || ¢ obangla=0.135
Contract Service e -
Fee USS$ 50,000/-
Per Year
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& +feifo YI90E (I SR @, Energy is a primemover of industrial

economies, high living standards, environmental challanges, ‘and
geopolitical struggles. The concept of sustainable development —
development that meets the needs of today without compromissing the
ability of future generations to meet their own needs — guided the
formulation of the US Energy Policy and motivated to set three strategic
goals (USPO 1995) :

(1) Maximize energy productivity to strengthen economy and improve
living standards;

(2) Prevent pollution to reduce adverse environmental impacts
associated with energy production, delivery and use;

(3) Keep America secure by reducing vulnerability to global energy
market shocks.

CFY TSAEGI National Gas Policy 93 4R JTiotell R to
maximize the economic, environmental and national security benefits of
natural gas use to the nation.
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APPENDIX-1 : RECOMMENDED ENERGY POLICY (GOB 1996)

I. NON-RENEWABLE ENERGY POLICY
L1 Assessment of Indigenous Resources

a, A comprehensive assessment of non-renewable energy resource base is
essential irrespective of the actual prospects of their exploitation under
prevailing techno-economic situation.

b. A comprehensive data base, containing all information and data required for
exploration, is required to be developed by continuously updating geological,
geophysical and geochemical information.

c. Extensive exploration need to be continued to upgrade structural leads to
established structures.

d Steps are to be taken to drill the established structures/plays to ascertain their
status.
e Intensive exploration need to be continued to delineate new structures in the

hitherto unexplored frontier and virgin areas.

f Special incentive packages similar to those offered for oil and gas exploration
in off-shore areas are to be given for exploration of oil and gas resources in
the west zone.

g Foreign and local entrepreneurs are to be encouraged to invest in exploration
for petroleum and solid fuels in the country.

h. The public sector utilities are to intensify exploration. For this, the present
policy of the Government to allow one exploration drilling per year with
internal resources is inadequate. Number of exploration drilling with internal
resources is to be increased to at least four per year.

1.2 Supply and Augmentation of Indigenous Resources

1.2.1 Oil and Gas

a. Comprehensive reservoir study of the developed gas fields need to be
undertaken to determine their actual field potential.

b. Systematic appraisal of the discovered, partially developed and undeveloped
gas/oil fields is to Be undertaken to determine actual recoverable reserve. In
this context, the possible reserves of presently exploited gas fields and the
discovered oil fields at Haripur, Kailashtila and Fenchuganj are to be given

priority.
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Efforts are to be made to reduce the abandonment pressure to optimum level
wherever possible, to augment the recoverable reserve of natural gas.

The number of production wells are to be increased by the year 2000 to 77,
including 15 stand-by wells for ensuring rehability and an average supply of
1000 MMCFD gas. :

Producible wells, which may now be idle for different reasons, are to be
brought under production on a prionty basis. If needed, intemal resources are
to be allocated for attaining this target.

Gas fields having higher NGL content are to be given priority for
development in order to increase NGL supply. In this context, the Beanibazar
gas field is to be brought into production at the earliest.

NGL plants at Ashugonj and Kailashtila are to be commissioned at the
earliest.

Development of the national gas gnd, inter-connecting all the producing fields
with the transmission nctwork as well as connecting the demand centres with
it should be completed as soon as possible.

Since reserve of Kutubdia Gas Field has been considered in the - energy
balance, due consideration is to be given to its development and availability
for use.

1.2.2 Coal

a.

1.2.3 Peal

a.

The target of producing one million tonne of coal from Barapukuna by the
turn of the century is to be achieved.

Techno-economic f{easibility of Khalaspir coal depo‘sit in Rangpur is to be
taken up at the earliest.

Appraisal of coal basins in Rangpur-Dinajpur belt is to be completed and
depending on the findings. techno-economic feasibility of their exploitation
are to be taken up.

Exploration for coal in the north-western part of the country including the
identified potential coal basins is to be undertaken on a priority basis .

The feasibility study on extraction of Coal Bed Methane (CBM) from
Jamalgonj and Khalaspir is 10 be undertaken on a prionty basis, if needed
internal resources are to be allocated for this. Depending on the findings of the
Feasibility study, commercial exploitation of CBM is to be considered for
these and other prospective areas of coal deposit. Private entrepreneurs may
be encouraged to extract CBM.

A number of semi-commercial to commercial scale projects on peat extraction
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and briquetting plants may be set up at different peat deposit areas on the basis
of findings of the under-implementation project on peat.

b. Problems like reclamation of land after extraction of peat, drying, briquetting
of peat as well as the logistics of transportation and distribution are to be
solved before this fuel is considered for use on a large scale.

1.2.4 Nuclear Minerals

Areas having prospects of uranium and thorium deposits are to be appraised and, studies
may be conducted on the techno-economic viability of production at prospective sites.
1.3 Reduction of Imbalance in Energy Consumption

L.3.1 Rural-Urban

a. Penetration of commercial fuels backed up by appropriate pricing policy is to
be accelerated to ensure equitable distribution of benefits.

b. Reliability of energy supply to the rural areas in terms of availability in
adequate quantity, in time and at a fair price is to be ensured.

1.3.2 East Zone and West-Zone

Considenng the importance of equitable development of different regions of the country,
it is important to undertake special measures for the planned development of energy
supply in the west zone. The following measures/projects for the west zone are to be
considered in this connection:

a. Special incentives for exploration and production of oil and gas;

b. Exploration and development of coal, including that at Barapukuria and
’ Khalaspir, and CBM,;

c. Use of furnace oil from ERL for power plants and industries;

d. Establishment of adequate oil depots at the Chalna port and up country;

€. Ensunng reliable supply of LPG through extension of LPG pipeline to Elenga
and establishment of bottling plants there;

f. Extension of natural gas pipeline;

g Development of infrastructure for handling and inland transportation of

imported fuels like coal and oil,
h. Establishment of Petroleurn Refinery.
L.4. Fuel-Mix

a, Supply of indigenous fuels is to be maximized to the extent possible in
meeting the future demands. The deficit is to be a mix of coal, oil and nuclear

energy.
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The mix of imported fuels and their end-uses are to be determined on the basis
of their relative advantages and disadvantages. Reliance on a single fuel type
is to be avoided in order to minimize the effect of any futurc global energy
crsis. Security of energy supply, logistics of transportation and handling,
environmental pollution along with economics of energy supply will influence
the evolution of the mix of the imported fuels.

Import of liquid fuels is to be determined by the market force. However, its
consumption is to be limited pnmarily to such uses, like transport for which
alternatives are not either available or affordable by the vast majority of the
population.

Size of new refinery(ies), whenever required, is to be determined on the basis
of growth in demand. At least one of the new refineries may be considered for
installation in the west zone.

Infrastructure for transportation of crude to the refinery site, including pipeline
if the site is inland, should be developed in parallel to installation of the
refinery(ies).

Logistics of handling at the port and inland transportation are to be developed
in keeping with the growth in import of coal.

LS. Allocation of Non-Renewable Energy Sources

I.5.1 Natural Gas

a,

Existing reserve and projected supply of 1000 MMCEFD is to be allocated as
follows:

Power Generation 45 - 50%
Fertilizer Production 25-27%
Industry 13- 18%
Commercial and domestic 8-10%

In case of any commercial discovery in the west zone, the same is to be
developed on a priority basis. '

1.5.2 Petroleum Products

a.

Allocation of liquid petroleum products will depend on the dynamics of
market economy.

Furnace oil produced in the ERL is to be allocated mostly for power
generation and other industries in the public and the private sectors of the west
zone.

In the event of Compressed Natural Gas being available, the share of the
transport sector in the consumer-mix may be slightly changed as it will be
possible to replace part of the liquid fuel by CNG in engines operating in the
dual fuel mode.
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1.5.3 Liquified Petroleum Gas (LPG)

Most of the LPG is to be allocated for the west zone, primarily for the domestic sector.
LPG may also be imported for meeting the demand of the country.

1.5.4 Coal

a. Local coal is to be used mostly in the west zone, while a part of it may be
allocated for brick burning in both the zones. The indicative allocation for
indigenous coal is as follows.

Power generation 75-85%
Domestic/Industnial 15-25%

b. Allocation of imported coal will depend on the dynamics of the market
economy.

1.5.5 Coal Bed Methane

The future production of Coal Bed Methane is to be used for power generation,
domestic, commercial and industrial purposes in the west zone.

1.5.6 Peat

Use of peat is to be popularised. Pnivate sector is to be encouraged to participate in
extraction, processing and distribution of peat.

L6 Pricing
1.6.1 Overall Policy

a. All forms of non-renewable energy are to be priced at their economic cost of
supply.
b. A cross-subsidy or trade-off may be made among different forms of energy or

within different products of a particular form of energy to promote growth and
ensure social justice. A differential price structure for different groups of
consumers based on social and other considerations may be retained.

c. An equalized pricing principle for a particular product throughout the country,
at least upto certain point of delivery, say, district/thana/depot level is to be
continued.

1.6.2 Specific Policy

a. The present price of natural gas is to be raised annually to reach its economic
cost of supply in course of next five years.

b. In case of large scale participation of the private sector in the oil and gas
exploration under PSC, the price of gas is to be linked to the price of high
sulphur furnace oil as recommended in the Petroleum Policy.

c. The present subsidy on gas price for power and fertilizer is to be removed
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gradually. Subsidy, if required, is to be given at the end-user level and the
related liabilities can not be passed on to the utilities.

Differential tariff is to be applied for use of gas by the bulk user (e.g. power
and fertilizer) for the off-peak and peak hours.

Some subsidy on gas price for domestic use may be given on social
considerations.

Cross-subsidy of liquid fuels may, however, be considered to promote growth,
substitution and social justice.

While fixing up price for Diesel, MS, Kerosene, LPG etc., adequate care has
to be taken to prevent adulteration of one product by the other or to
discourage smuggling of the product outside the country..

The price of coal is to be set at its economic cost of production and supply.

1.7 Conservation

Following categories of conservation measures are to be strictly enforced to ensure
rational,economic and efficient use of energy.

L7.1 Energy Audit

Energy audit is to be enforced at all levels, so that wastage of energy can be checked and
corrective measures taken. To this end, the Energy Conservation Act is to be introduced
and the role of Energy Monitoring and Conservation Centre (EMCC) is to be
strengthened.

1.7.2 Reduction of Wastage

a.

Use of efficient processes in fertilizer production, BMRE, retrofiting and other
measures are to be taken to reduce specific gas consumption in fertilizer
production first to the level of the present average consumption of the national
fertilizer factories and then at least to the specific consumption of Jamuna
Fertilizer Factory. Any new fertilizer factory must have an specific gas
consumption no more than that of the Jamuna Fertilizer Factory.

Use of efficient technologies for power generation, BMRE or retrofitting are
to be undertaken for the existing power plants of different types having
efficiency lower than the national average of that technology. Future power
plants must have an efficiency acceptable at the international level.

1.7.3 Demand Management

Single/double shift industries are to be operated during off peak period.

Decision on establishing gas-based new fertilizer factories will be taken in
such a way that total production is limited to the level of national demand.
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Export of Fertilizer produced with subsidized price of gas is to be
discouraged.

Incentives for fuel efficiency for all categories of end-uses may be given.

Fiscal incentives, including reduced taxes and duties may be given to promote
the use of Compressed Natural Gas (CNG) in transports.

1.7.4 Efficient Use

a.

Use of improved cooking appliances and lighting devices using commercial
fuels are to be encouraged.

Use of efficient engines and fumaces as well as co-generation in industries,
are to encouraged wherever feasible.

1.8 System Loss Reduction

a.

All types of technical system losses are to be reduced to acceptable levels and
non-technical losses are to be eliminated.

Adequate number of meters (system meters) are to be installed by the utilities
at designated points of the gas network at the earliest.

Gas meters are to be checked and calibrated periodically and on a regular
basis.

Power, fertilizer and all other industrial consumers are to provide their annual
production and total gas consumption in order to estimate specific
consumption.

1.9 Environment Policy

a.

b.

Environmental Impact Assessment should be made mandatory and should
constitute an integral part of any new energy development project.

Use of economically viable environment friendly technology are to be
promoted.

Use of fuel wood is to be discouraged and replacement fuels are to be made
available at an affordable price.

Popular awareness to be promoted regarding environmental conservation.

In case of coal based power plants, disposal of ash and reduction of
environmental emission are to be considered in technology selection.

In case of nuclear power plant, internationally acceptable criteria on radiation
emission are 10 be observed. Abandoned hard rock mine faces may be
considered for final disposal of such wastes.

Use of lead free petrol will be encouraged.
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1.10 Emergency Stocks

[.10.1 Petroleum Fuels

The emergency stock is to be increased from the present level of 40 days to 60 days of
consumption. Such reserves in storage tanks are to be distributed all over the country and
reserve capacity for each location are be determined by considering extreme natural
events like flood and cyclone, as well as drought.

1.10.2 Coal

Adequate emergency stock of coal, say equivalent to one month's consumption of off-
shore island and flood prone areas may be maintained.

1.10.3. Natural Gas

Stand-by wells are to be provided to meet emergency situation. The reserve margin in
this case is recommended to be 20% of the producing wells.

L.11 Investment and Lending Terms

a. Dependence on extemal donors is to be gradually replaced by internal
financing to the extent possible. Public sector utilities are to be encouraged to
mobilize own resources for their projects. The existing formalities for using
internal resources of the utilities for implementation of their projects are to be
simplified.

b. A part of the contributions of Petrobangla and the BPC towards the national
exchequer is to be made available to the public sector utilities for investment
in development of the non-renewable energy sector.

~C. Public sector utilities are to be allowed to mobilize finance from the market
through bank loans, debentures and floating shares.

d. Private sector financing is to be encouraged.

€. In case of government funding, same set of financing conditions are to be
applicable for both the private and the public sector.

f. 'Considering the importance of energy as a vital infrastructure for
development, interest on loans provided by the Government is to be equal to
the lowest slab of interest for industrial loans.

g Protection from foreign exchange fluctuations should be given to energy
sector projects.
I.12 Project Planning and Implementation

a, A Master Plan for the sub-sector is to be developed, identifying projects along
with the recommended phasing of implementation. The master plan may also
include information on the project cost and economic analysis. Bankable
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documents are to be produced for a project in accordance with its schedule
identified in the master plan.

b. Necessary attention should be given for reducing the delay in the process of
project approval. The existing procedure should be modified so as to enable
the concerned utility to implement the project according to the time schedule
given in the project proforma.

I.13 Institutional Issues

Though Petrobangla has been organised in the functional line and operating companies
have been registered as Public Limited Company, yet Petrobangla continues to remain
as a Government Agency in the form of a Corporation. Petrobangla is to, be corporatised
and converted into a Public Limited Company (Holding Company) under the
Companies Act of 1994 with necessary organisational and financial restructuring and the
ownership to remain with Government. The new Company should have the right to
select employees on its own terms and conditions of employment so as to attract and
retain high quality staff.

A regulatory organization (National Energy Authority) is to be set up to facilitate co-
ordination of the activities related to the future development of non-renewable energy
and also to help the private and the public sector play complimentary roles in achieving
various development targets. Terms of Reference of the proposed organization may
include the followings, among others.

a. to decide a consensus projection on demand for commercial energy for
planning of non-renewable energy sub-sector;

b. to develop tariff structures for commercial fuels in consultation with the
public and the private sectors as well as the consumer groups;

c. to evolve a rational allocation of different fuel types;

1.13.1 Participation of Private Sector

a. Incentive packages defined through the Petroleum Policy are to be offered to
the local and foreign entrepreneurs. Similar incentive packages is to be
developed for the solid fuels as well.

b. In case of marketing of fuels by the private sector, the price fixation and the
reliability of supply to all categories of consumers in the rural as well as the
urban areas are to be regulated through the proposed regulatory authority (e.g.
National Energy Authority).

1.14 Research and Development

a. A comprehensive R & D programme addressing the problems of development
of non-renewable energy is to be drawn up and implemented in co-operation
with the existing R & D and educational institutions of the country.
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The areas for priority' attention may include the following:

Policy Research
Resource Assessment

- Material

- Technology

- Management/Manpower
New Technology Acquisition and Adaptation.
Impact Assessment (Policy/Programme/Projects).
Standardization of Equipment and Procedures.
Data Base.

Sufficient funds are to be allocated for conducting the R & D programme
according to a defined schedule. A certain percentage of PSC shares and
revenue generated by the utilities is to be earmarked for this purpose.

Petrobangla should have a Research and Development Wing to help in
achieving the above objectives.

1.15 Human Resource Development

a.

A comprehensive programme on training linked with career planning of
professionals is to be drawn up and implemented.

Sufficient funds are to be allocated for human resource development. A
certain percentage of PSC shares and revenue generated by the utilities is to
be earmarked for this purpose.

L.16 Legal Issues

Appropriate modifications/ revisions of the existing law, acts, regulations, ordinances,
etc are to be made in consultation with the Ministry of Law in order to facilitate
implementation of various provisions of the National Energy policy.

II. PETROLEUM l’Ol..lCYl

(As approved by the Cabinet in its meeting held on 18.7.93)

I1.1. Objective

The basic objectives underlying the policy are to:

i

undertake systematic survey, exploration and exploitation of petroleum
resources and to ensure their rational use for sustainable development of the
country,

For the purpose of the Petro} Policy, Petrol means any naturally occurring hydrocarbon,
whether in liquid, gaseous or soild statc as defined in the Bangladesh Petroleum Act, 1974.
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iv.

vi.

vii.

vili.

adopt uniform policy instrument for both public and private sector (local and
foreign) enterprises,

expedite exploration and development of indigenous petroleum resources,

mobilize domestic and external financial and technical resources from private
and public sector especially the former for the development of petroleum
exploration, refining, import, export, storage, distribution and marketing,

consider development of gas fields through private sector, as a part of
Government's privatization policy,

replace oil import by gas as far as possible and to augment energy supply by
other undeveloped commercial energy sources such as coal, coal bed
methane, peat as well as LPG and all other possible sources of conventional
and non-conventional energy,

strengthen the research, technical and administrative capabilities of the
government agencies responsible for making policies and their effective
implementation, )

encourage involvement of private sector in the petroleum industry and trade,

create a competitive environment for giving the best deal to the consumer in
price and quality, and

promote measures for environmental impact assessment in this sector

I1.2. Implementation

For achieving these policy objectives, the measures specific to various segments of the
oil and gas sector are spelled out below:

I1.2.1. Legal and Procedural

il

iv.

steps will be taken to amend the existing acts and rules to implement the
policy wherever necessary,

all applications for exploration licenses will be decided within six months and
disputed or contested applications will be decided within nine months,

a comprehensive data base necessary for exploration promotion will be
developed and made available on payment of necessary fees for the use of
exploration companies and the confidentiality rules will be amended to bring
it in line with the intemnational practice wherever necessary, and

the model production sharing contract will be reviewed at intervals.

11.2.2 Fiscal

repatriation of profit as per production sharing contract (PSC) provision will
be allowed, ‘
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ii. private and public sectors will be treated uniformly,

il no administering fee or signature bonus will be necessary on signing of PSC.
Contract service fee to be paid annually will be biddable with a minimum of
US $50,000.00(Fifty thousand US dollars),

v. special consideration will be given to application for PSC in offshore arcas,

v. for offshore production, rate of bonuses and the Government's share would be
lower than onshore production,

Vi, no duty will be levied on machinery, equipment and consumables imported
for petroleum operation during exploration, development or production stage,

vil. the equipment imported for enhanced oil and gas recovery will also be subject
to the same concessionary rate of duty, and locally manufactured machinery
and equipment used by the exploration companies will be entitled to all such
benefits as are admissible on their export,

viii. pre-shipment inspection of machinery and other imported items will be
mandatory,
ix. companies will remain harmless of all corporate tax and such other taxes as

are determined under the terms of PSC. and

X. incentive oriented agreements will be made for exploration in and recovery
from deeper honizons.

11.2.3. Commercial

1. local private companies will be encouraged to seek joint ventures with foreign
companies and/or with BAPEX in exploration,

il. the current practice of accepting a commercial discovery on the basis of the
first exploration well followed by one appraisal well to determine the extent
of the reservoir will be changed and declaration of commerciality on conclu-
sive ground will be accepted even on the basis of one well,

iii. the gas producing companies will be assured a market outlet within a
reasonable time of commercial discovery, and if indication of an outlet is not
given by the government within 12 months of the declaration of commercial
discovery, the producer would be free to find market outlet within the country,
and ’

iv. the companies would be required to undertake optimal development of oil and
gas fields for maximum recovery.

I1.2.4. Pricing

i. The pricing for associated gas would be on a cost plus basis, while for
non-associated gas it will be 75% of international price of high sulfur heavy
fuel oil with negotiated discounts, and to encourage exploration in offshore
areas, associated or non-associated gas from such fields will be priced at 25%

higher than those from onshore areas,

Q08

www.pathagar.com



iil.

the price of locally produced LPG will be linked to international kerosene
price -on BTU basis with appropriate discount to encourage its local
production, and

the value of oil from each production area will be determined on the basis of
market value comparable to Asia Pacific Petroleum Price Index (APPI).

11.3 Oil Refining

i.

1.

iv.

vi.

vii.

viii.

Private sector will be free to set up new refineries,

private sector will be encouraged to install secondary conversion units for
upgrading residual fuel to higher value products in collaboration with the
existing refinery,

new marketing companies linked with investment in development of
infrastructure  (storage, pipelines, wharves and other facilities) will be
allowed,

joint venture companies for 1., ii. and iii. outlined above will be encouraged,

the pricing formula for refinery products will be based on import parity prices
with a negotiated discount,

refineries will be allowed to import required crude oil after lifting locally
produced crude oil allocated from local source(s), and foreign exchange for
import of crude oil will be made available,

refineries will be free to sell their products to any marketing company or
directly from the plant to any customer(s) within the country, and

foreign companies investing in refinery or in blending plants whether on their
own or in association with local investors will enjoy the benefits of Foreign
Private Investment (Promotion and Protection) Act, 1980.

I1.4. Lubricating Oil

ii.

vi.

Lubricating oil products will be free from price control,

no permission will be required for establishing lubricating oil blending plants,
grease and wax manufacturing plants subject to registration for quality check,

investors will be free to procure raw materials from local or foreign sources,

used lubricating oil will be sold only to registered reclamation plants or their
authorized agents operating on prescribed guidelines,

quality standards will be defined according to the international standards and
enforced through checks; each plant will be required to establish adequate
testing facilities; penalty for non compliance will be imposed, and

it will be preferable to have a licensing arrangement with internationally
reputed oil company(s) or lubricant blending plants for product formulation.
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I1.5. Marketing and Distribution

i In consultation with the Government the prices of products will be fixed and
equalized for main installation and depots at various places in the country and
freight will be added beyond these points,

1. subject to uniformity in coverage development of retail outlets will be done by
the marketing companies and individual investors based on environment,
explosives and safety rules,

ii. the commission of the marketing companies and dealers will be excluded
from the notified prices, and the dealers' commission will be left out to be
determined by the marketing company or by the individual retailer,

iv. the private sector will be encouraged to invest in infrastructure like pipeline(s)
including common carriers, storage, and distribution/handling facilities,

v. private sector may also be involved in phases in import and distribution of
POL,

vi. marketing companies (under BPC) may import POL products after lifting the

locally produced products, and

vii. to check adulteration and to enforce quality existing laws will be enforced.

IL6. Liquefied Petroleum Gas (LPG)
LPG may be imported for meeting the demand of the country.

IL.7. Research and Development

To enforce this policy, the monitoring, research and development capabilities of
Petrobangla, Bangladesh Petroleurn Institute, Bangladesh Petroleum Corporation,
Geological Survey of Bangladesh, Universities and other Institutions will be
strengthened by allocating a fixed percentage of the government share of the PSC and by
utilizing the technical assistance provided by the petroleum producing companies under
production sharing contracts.

IL.8. CNG in Transport

The use of CNG in all types of road and riverine transports including locomotives
replacing motor spirit and diesel will be commercialized. No duty, sales tax or
surcharges will be levied on equipment imported for compression and refueling of
natural gas and for conversion of vehicles. Local as well as foreign private capital will
be encouraged to invest in all phases of CNG business.

IL9. Consultation

A standing panel will be constituted by the Ministry of Energy and Mineral Resources to
advise the government on policy and operational issues relating to all phases of
petroleumn operation.
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11.10. Safety and Environmental Protection

Laws, rules and policies formulated by the Government in this regard will be followed.

I1.11. Welfare

The private companies in consultation with the Minisry of Energy & Mineral
Resources/Petrobangla will contribute towards the:

I development of roads, water supply, health and education facilities in the
areas of their operation and towards any such other activities to be undertaken,

ii. undertake programs to improve the state of environment in their areas of
operation.

1Il. RENEWABLE AND RURAL ENERGY POLICY

IIL.1. General Policy Issues

III.1.1 Sustainable Energy Development

All energy development programmes are to be aimed at sustainable development with
minimal environmental effect.

[11.1.2 Rural Energy

Rural sector plays a vital role in the national life in terms of economic activities,
agricultural production, and population. Therefore, energy needs of the rural areas are to
be given prionty in all activities related to the overall development of the energy sector.

I11.1.3 Biomass Fuels

Direct and total replacement of biomass by commercial energy will be prohibitive for
financial and infrastructural constraints. Biomass fuels will, therefore, continue to play
an important role in the energy scene of the country for many years to come.

I11.1.4 Commercial Fuels

Upper limit of supply of biomass fuels, imposed by the availability of land, would
necessitate supplementing the supply side in the rural areas with commercial fuels.
Penetration of commercial fuels into rural areas and all other activities related thereto are
to be planned and implemented when the overall programme for development of the
commercial fuels are drawn up.

I11.1.5 Energy-Mix

Demand for total energy in the rural areas are to be met by a mix of bio-mass fuel,
commercial fuels and the renewable energy technologies, and their composition would
vary from place to place.
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II1.2  Specific Policy Issues

I11.2.1 Resource Assessment and Planning Methodology

a.

Systematic assessment of bio-mass resources of all types are to be made. In
this process, scopes for alternate use of a part of such resources, like recycling
a part of agro-residues into soil are to be identified.

Potentials of renewable sources of energy like solar, wind, mini/micro hydro,
tidal, wave and geothermal are to be assessed along with the potentials for
their harnessing as useful energy.

It would be prudent to conduct such assessment on an area basis, preferably
considering Union or Thana as a unit for resource assessment.

End use based demands are to be balanced with the supply of fuel for each
planning unit, which are to be used for planning and for projections , thereby
turning such areas into individual units for a decentralized planning structure.

Rural and renewable energy database are to be established and updated on a
regular basis to facilitate systematic planning.

111.2.2 Technology Assessment

a.

Assessment of different technologies related to hamessing, conversion and
consumption of bio-mass fuel and other types of new and renewable sources
of energy is to be undertaken.

Testing, evaluation and standardization of different technologies are to be
undertaken to assess their advantages and disadvantages under socio-
economic conditions of Bangladesh, economic parameters, adaptability and
other factors influencing their dissemination.

Systematic research on other innovative technologies and for hamessing,
conversion and consumption of bio-mass fuels and other renewable energy
technologies is to be conducted.

111.2.3 Conservation

a.

Conservation at end use level of biomass fuels is to be implemented through
technological intervention, primarily by dissemination of technologies like
improved stoves and biogas digestors, provided that these are otherwise found
suitable on the basis of financial, socio-economic and technological
considerations.

Conservation measures for use of woodfuel in urban households, for
commercial places like hotels and restaurarts and as fuel for certain industrial
activities are to be encouraged. In this connection similar measures for
households are to be given prority.

Motivation and incentives shall be provided in the rural areas for
implementing conservation measures.
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111.2.4 Environmental Policy

Ban on the use of woodfuel for brick buming is to be enforced strictly.
Use of woodfuel for melting bitumen for road carpeting is to be banned.

Use of woodfuel in urban areas and for brick burning shall be discouraged and
at a later stage restricted by making alternate fuels (e.g. coal, peat, LPG, etc.)
available for such purposes.

Altemnate fuels are to be supplied in rural areas at an affordable price to
encourage increase in recycling of agricultural residues back to soil in order to
achieve-and maintain sustainable agricultural production.

Watershed management should be an integral part of Hydropower project.
Concerned government agencies should take care to the soil conservation and
afforestation/reforestation issues and other activities to arrest soil erosion and
consequently siltation within the dam area.

[11.2.5 Afforestation/Reforestation

a.

Afforestation/reforestation programimnes are to be primarily aimed at bringing
the forest coverage of the country to an environmentally acceptable level.

Auvailability of fuel wood as source of energy is to be considered only after
afforestation has attained a sustainable level and an excess amount is available
after meeting demands for its alternate value added uses like a source for
timber.

Motivation is to be strengthened to establish that afforestation is a social and
moral obligation for every citizen.

Research on identification of fast growing species of trees, having better fuel
and/or timber values shall be strengthened keeping local climatic and soil
conditions in view.

Extension programmes, especially those related to community or villages
forestry, shall be planned and implemented through participation of the
population living in that locality.

- Phasing of afforestation/reforestation programmes shall be such that the areas

like north-western part of the country, where deforestation has already
assumed an alarming proportion, are taken up and continued on a priority
basis.

[11.2.6 Penetration of Commercial Fuels

a.

Penetration of commercial fuels, including end user level distribution and
retail outlets, shall be ensured and related projects planned and implemented
with the same priority as in the case of urban areas.
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Demand for commercial fuel for imigation being extremely concentrated to
specific season, the logistics of supply of such forms of energy shall be such
that supply is reliable and price is fair at all times and particularly during the
irrigation season.

Decentralized demand in rural areas may appear less lucrative to a private
company as compared to the concentrated demand in the urban areas.
Therefore, as and when the private sector is allowed to market commercial
fuels, it should be made mandatory to ensure reliability of supply to rural
areas at fair prices. Provisions of penalties should be incorporated for the
failure of the distributor in ensuring this.

Retail outlets in the distribution network for commercial fuels shall be located
so that the users can reach the nearest outlet easily and without spending much
time.

111.2.7 Rural Electrification

a.

The present concept of area coverage electrification with involvement of the
population is to be extended to bring the entire country under electricity
coverage in phases.

Rural electrification is to incorporate a component aimed at stimulating
industrial activities and its other value added utilization. Linkages of the REB
with different sectors, particularly the industrial sector, are to be established
for identification and implementation of such potential end uses.

In order to enhance the impact of rural electrification programme, efforts are
to be made to stimulate its demand at household levels. In mid-term
perspective, the aim may be to provide electricity for at least 2 fluorescent
tubes of 20 W capacity to each household under each PBS.

Planning of rural electrification is to be coordinated with that of the BPDB in
order to avoid any mismatch between the demand and supply of electricity,
particularly during the irrigation season.

Same set of criteria on reliability of power supply for different categories of
consumers are to be applicable to the urban and rural consumers.

Rural consumers are to be motivated to adapt measures on conservation, to
avoid wasteful uses of electricity and to support all measures leading to
conservation, reduction of system losses, efficient load management and
economic operation.

111.2.8 Renewable Energy Technologies

a.

Biomass fuels have to be supplemented by commercial energy in order to help
meet the demands in rural areas on a sustainable basis. But since resource
constraints and other problems of logistics may actually impede attainment of
such a target, renewable energy technologies are to be considered to bridge
the resulting gap between demand and supply.
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Remote and isolated areas, including the off-shore islands, Beel and Haor
arcas, which are not likely to be brought under the networks of commercial
fuels in foreseeable future are to be considered as potential sites for
implementing renewable energy technologies. in spite of their high capital
Cost.

Technologies like Solar Photovoltaic may also be considered even in other
places for specific purposes like preservation of temperature sensitive drugs
and vaccines, lighting and disaster management in cyclone shelters, where
supply of reliable emergency power is more important than any other
technical or financial/economic considerations.

Other technologics like those involving solar thermal conversion, may be
considered for use in industrics and rural hospitals.

Assessment of wind turbine technology, compatible with the average wind
speed, is to be conducted and such units shall be built at specific locations
depending on its economic performance and other technological
considerations.

Technologies like mini/micro hydro, geothermal, tidal power, wave energy
and others are 1o be assessed and considered for implementation based on
their relative advantages/disadvantages of economic, financial and technical
parameters.

111.2.9 Tanff and Fiscal Policy

a.

Pricing of commercial energy may influence both demand and mix of energy
consumption in rural areas. Therefore, pricing policy at the macro level shall
take due cognizance of its possible impact on rural energy demand-supply
matrix.

Kerosene is used for lighting in the rural areas and lighting is indispensable
for attaining socio-economic advancement including the government goal on
universal literacy. Therefore, subsidy on kerosene price is to be considered.

All types of taxes and duties on renewable energy technologies shall be
waived to encourage their promotion.

Finance for new and renewable energy technologies shall be provided at
comparatively softer terms and conditions in order to encourage their
promotion.

111.2.10 Legal Issues

a.

Legal framework shall be developed and implemented to restrain use of fuel
wood for brick buming and road carpeting, with the condition that alternate
replacement fuel like coal and peat shall be made available for such purposes.

Legal framework is to be introduced for inter-connecting small and isolated
electricity generating units with the national grids where applicable.
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111.2.11 Human Resources Development

Management and utilization of bio-mass fuels, renewable energy technologies and
overall rural energy are highly decentralized. Therefore, development of human
resources for such task is to be taken up in a planned way.

I11.2.12 Investment

a.

Development of rural energy, and especially introduction of renewable energy
technologies would require substantial financial support, especially as most of
the rural population may not have such financial capability. As such, a
separate financial institution may be organized with the mandate to provide
financial support to the rural people on relatively softer term and conditions
for helping implementation of energy related projects. Alternatively, existing
commercial banks may be encouraged to earmark funds for such

purposes.

Adequate funds are to be allocated for implementation of different
programmes and projects related to renewable energy technologies and

biomass fuels. Private sector investment shall also be encouraged.

Bank loans are to be provided for implementation of renewable energy
technologies in the urban areas.

[11.2.13 Institutional Issues

a.

The Ministry of Energy and Mineral Resources is to administer all activities
related to rural and renewable energy.

An institutional framework, like Renewable Energy Development Agency
(REDA), is to be established for meeting the challenges of planned
development of renewable energy technologies and efficient use of biomass
fuels. This institution is to be under the Ministry of Energy and Mineral
Resources.

Government funding for various programmes (including R & D, extension,
studies, human resource development) related to rural energy, bio-mass fuels
and renewable energy technologies shall be managed and coordinated by this
institution (REDA).

At least 10% of the overall energy R&D fund, generated from contributions
from production sharing contracts and also from government or external
sources is to be made available for R&D in rural energy, biomass fuels and
renewable energy technologies.

Extension of identified rural energy technologies is to be made through
various government agencies dealing with extension and/or by the NGO's and
the private sector.
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IV. POWER POLICY

1V.1 Demand Forecast

a.

The methodology of forecasting linking electricity with socio-economic goals
of the country is to be used for projecting demands for electricity.

An agreed overall projection on demand is to be developed and used for all
planning purposes. The projection is to be updated and if needed readjusted
periodically based on achievement of targets.

A data base on the power sector is to be developed which shall be
continuously updated .

IV.2 Long Term Planning and Project Implementation

a.

Long term planning for development of the power sector is to be drawn up on
the basis of the projection on demand, cost of supply, reliability and quality of
supply and adequate transmission and distribution facilities.

Least cost approach is to be the basis for generation planning. Realistic
exogenous constraints like transportation and logistics of fuel supply, energy
security, maximum unit size, project management and environmental impact
of technologies are to be defined and used as inputs for least cost expansion
planning. Sufficient constraints may be built into the controlling factors
related to supply in the west zone.

An overall master plan for electricity is to be developed incorporating the least
cost generation expansion plan, transmission plan and distribution plan and
phasing of projects. This master plan shall be the basis for all development
programmes and projects of the power sector.

Bankable documents and detailed feasibility studies of such identified projects
to be implemented at specific sites are to be prepared in advance by the
respective utilities/ private companies for financing either by the Government
or the commercial banks.

Special projects are to be identified (for example power plants in the west
zone or the off-shore islands), implementation of which within a time frame
are essential either to improve operational performance of the grid or to
provide electricity on socio-economic considerations. Criteria for their
acceptance may differ from the overall criteria for other projects of the sub-
sector.

Distribution agencies such as REB, DESA as well as BPDB and the possible
distribution companies in the private sector are to take up marginal expansion
projects for their respective franchise area or a part or parts of it in annual
rolling sequences under five year plans.
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IV.3 Investment and Lending Terms

a.

Development of the power sub-sector is to be such that the utilities can
function economically and reliably and their financial situation permits
generation of resources intemnally for ﬁnanung at least a part of their
development activities.

Utilities are to deveiop appropriate corporate financial structures along with
efficient systems of accounting and financial management in order to facilitate
accountability, transparency, to help assessing financial performance, decision
making in investment, cost control and economic operation.

The terms of lending for finance offered by the Government to the utilities is
to be fixed in such a way that the interest does not exceed the lowest slab of
interest on loans offered by the commercial banks of the country.

The utilities are to be permitted to procure generating plants and other items
of generation, transmission and distribution through international competitive
bids and local suppliers/manufacturers to be provided with adequate
incentives to participate in such bids.

Efforts are to be made to raise capital from the market for the utilities as a
whole or its individual projects through bank loans, floating share certificates
and bonds. Efforts are to be made to encourage non-resident Bangladeshis,
including wage camers abroad, to invest in the power sub-sector.

Incentives like tax exemption may be provided to encourage investments in
the energy sector. A tax holiday of at least 5 years may be offered for the
energy related projects.

No duty (including VAT ) is to be levied on machinery, equipment, spares
and other consumables for encrgy related projects. In case it becomes
necessary to impose customs duties and taxes, then separate budgetary
allocations are to be made to cover such expenses.

Public sector utilities, implementing Government financed projécts are to be
allowed moratorium periods for repayment of loans covering at least the
1mplementat10n phases of their projects.

Existing public sector institutions are to be transformed into public limited
companies over a period of time in phases and when so done are to be
registered with stock exchanges in Dhaka and overseas.

Public sector utilities are to have the option to enter into joint venture with
private sector (Local and Foreign) in the fields of generation and distribution
of electricity.

Protection from foreign exchange fluctuations should be given to power sector
development projects.
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1V.4 Fuels and Technologies

a.

Efforts are to be made to maximize use of indigenous fuels, namely natural
gas, coal, hydro-electricity and coal bed methane in the future generation mix
of the country.

A mix of fuel for power generation is to be evolved so as to reduce reliance on
any particular fuel type. Least cost fuel option for generation of electricity
should be chosen.

Criteria for selection of a technology are to include its provenness,
maintainability, reliability, adaptability, and efficiency and environmental
compatibility.

Local coal is to be given preference for the future coal fired plants. In case of
import of coal, infrastructure for its handling and transportation are to be
developed in keeping with the volume of coal import for power generation.

Construction of nuclear power plants is to be considered on the basis of its
cost-economics viz-a-viz alternatives using imported fuels and the problems
of logistics of handling and transportation of oil and coal. Safety and waste
management are to be given priority in selecting technology for nuclear power
project.

Efforts are to be made to standardize systemns, sub-systems and components of
energy equipment so as to optimize cost, improve reliability of the system,
facilitate operation and maintenance and optimize inventory of spares.

IV.S Power Supply to the West Zone

a.

Efforts are to be made to gradually bnidge the gap in electricity supply
between the west and the east zone.

The combined firm capacity of power plants in the west zone and the
interconnector(s) is to be raised to at least half of the peak demand of the grid
excluding the peak demand of Metropolitan Dhaka. This target is to be
attained by the year 2010. The second East-West Interconnector is to be taken
up on a priority basis.

The first coal fired plant in the west zone is to be taken up for implementation
urgently.

Efforts are to be made to implement the Rooppur Nuclear Power Project, if
this option is found competitive with the imported fuels, e.g. coal and
oil.

Transmission and distribution network shall be developed in keeping with the
planned growth in demand in the west zone.

Reliability and quality of supply in the west zone is to be improved.
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IV.6 Power Supply to Isolated and Remote Load Centres

a Plans for generation of electricity for isolated and remote areas like off-shore
islands are to be drawn up separately and criteria for its acceptance shall be
fixed on the basis of fuel and technology options relevant to such areas.

b. Transmission and distribution plans for similar load centres are to be
developed on an area basis.

IV.7 Tariff

a. The tariff is to be reviewed and fixed in such a way that the utilities can be
financially viable, can generate internal resources and at the same time the
consumers can get electricity at a reasonable cost.

b. Long run marginal cost is to form the basis for tariff formulation.

c. Subsidies, if provided due to social reasons, are to be given at the end-user
level and the related liabilities can not be passed on to the utilities.

d The slab system for domestic consumers and the tariff applicable for the low
income group are to be reviewed periodically to decide on extent of relief.

e. Differential tariff related to time of the day is to be designed to facilitate
efficient demand management. The difference in tariff shall be such that the
consumers may have the incentive to avoid use of electricity during peak
hours. Domestic consumers may be excluded from differential tariff.

£ Cross subsidy is to be provided in order to reduce burden of energy cost on

identified consumer groups. In doing so, the burden on the other consumer
groups is to be kept within reasonable limits.

IV.8 Captive and Stand-by Generation

a.

Permission to install captive generation facilities are to be accorded by the
regulatory authority.

Categories of activities where captive generation may be allowed shall include
the following:

i. Process industries, where loss of power may cause loss of a batch of
production.

ii. Co-generation by industries.

iii. Industrial activities like paper and rayon where fluctuations in frequency
may cause the loss of a batch of production.

iv. Stand-by generation for Cinema halls, recreational facilities with capacity
for not less than 100 persons, hospitals and other facilities of the health
services like preservation of temperature sensitive drugs needing reliable
power supply, cold storage, aviation, rilway communication and related
facilities, media services, including TV and radio, telecommunication and for
high rise buildings.
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Stand-by generation facilities allowed for the uses identified above shall be
established to meet only extreme contingency. Capacity however should
cover only the loads for maintaining essential services.

Price of gas used as fuel for captive generation (including stand-by) shall be at
least equal to the price offered to the industnial sector. However, gas at
concessional rate may be supplied to stand by generators having separate
meter.

Price of diesel or other petroleum products for captive generation will be at
least at par with that offered to the industrial sector.

Individuals/organisations living in an area not covered by the utilities can
install captive generation facilities.

1V.9 System Loss Reduction

a.

Total system loss is to be brought down to a level typical to the successful
utilities of the developing countries in the region, subject to cost effectiveness
of such reduction in loss.

The auxiliary consumption of existing power plants is to be reviewed and
attempts to be made to minimize such consumption through retrofiting subject
to availability of financial resources.

Measures like transmission at higher voltages, optimum sizing of conductors,
use of appropriate reactive power sources and adaptation of other technical
measures are to be explored. Identified measures are to be implemented if
found cost effective.

. Optimization of the distribution systems through rehabilitation of distribution

lines, sizing of transformers, use of capacitor banks are to be undertaken to
reduce distribution loss. Standards for the distribution network are to be
developed and implemented. Elevation of the existing distribution voltage is
to be considered on the basis of its cost economics.

Energy meters are to be checked and calibrated periodically as follows:
i. Bulk commercial and

industrial consumers : at least once every 5 years.
ii. Domestic consumers : at least once every 10 years
iii. System meters : at least once every two years.

All industrial consumers are to provide information on their total production
and total consumption of electricity in order to estimate their specific energy
consumption.

Consumers are to be motivated through a social movement to realise that
paying for electricity consumed is a social and moral obligation of each
citizen.
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Dishonest consumers and the personnel of the utility found guilty of
collaborating with such dishonest consumers are to be liable to severe
punishment.

Attractive incentive and prohibitive punishment scheme is to be developed
and implemented in order to motivate utility employees to improve
commercial operation.

1V.10 Load Management and Conservation

a.

Measures are to be taken to reduce peak hour load. The possible areas where
policy intervention can help implement such measures are as follows :

i. Commercial activities in shopping centres and malls are to be closed down
at 6 P.M. on working days. Exception to this shall be restaurants, medicine
shops, groceries and shops for provisions.

ii. Ceremonial illumination (for the purpose of private receptions, parties,
wedding ceremonies etc.) are to be restricted.

iii. Industries are to stagger their holidays so that the holidays are distributed
over the week.

iv. Second off-peak taniff may be introduced for consumption between 11 P.M
and 5 A.M. to encourage industries to stagger their second shift.

Following measures are to be taken for conservation of energy.

i. Use of Power Factor Improvement plants are to be mandatory for all new
consumers using induction motors in industries, bulk commercial consumers
and irrigation pumps. Existing consumers of these categories are also to be
encouraged to install such plants.

it. Attempts are to be made by the utilities to improve efficiency of the
operating plants to the extent possible through rehabilitation. Replacement of
power plants shall be made if this is more economic than rehabilitation.

iii. High efficiency appliances like fluorescent lamps with efficient ballast,
electronic regulators for fans and high efficiency electric motors are to be
used. Replacement of existing devices shall be encouraged.

iv. Industries producing conventional appliances are to be encouraged to
change/modify their production line for manufacturing identified efficient
appliances.

v. The utilities, local R & D and educational institutions shall undertake a
joint survey to identify measures of conservation at the end-use level.
Consumers will be motivated to adapt such identified measures.

Commercial banks should be encouraged to provide loans at softer terms for
implementation of conservation measures at the end-use level.
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IV.11 Reliability of Supply

a.

Adequate gencration capacity is to be installed on an emergency basis to
overcomne the existing power crisis.

Adequate reserve margin is to be provided by installing capacities in excess of
peak demand (say 25%) so that the system can reliably accommodate planned
maintenance and forced outage. Reliability criteria like Loss of Load
Probability of the system are also to be prescribed and reviewed from time to
time, which are to be considered for generation expansion plans.

Planning of major maintenance, including overhauling, retrofiting and
rehabilitation is to be done meticulously and ahead of time so that necessary
spares, experts and logistics are available in time. Interim replacement or
rehabilitation of power plants are to be ensured at appropriate time (12 to 15
years for steam turbine and 8 to 10 for gas turbines), for which adequate funds
are to be made available in time.

Yearly maintenance schedule is to be drawn up and implemented strictly
without any exception.

Procurement method for spares and expert services are to be simplified so that
supplies and services can be procured on call from abroad. An optimum
inventory of spares and consumable is to be maintained.

Continued training of maintenance personnel is to be ensured to develop an
adequate number of maintenance manpower. Dissemination of knowledge
and use of feedback from past maintenance works are also to be ensured.
Attractive salaries, remuneration and other forms of incentives and facilities
are to be given to such personnel.

Expertise is to be developed in the field of protection engineering so as to
ensure coordination, reliability and availability of protection systems.

Maintenance of distribution system is to be separated from functions of
commercial operations. Maintenance personnel are to be dedicated
exclusively for operation and maintenance works.

IV.12 System Stability

a.

Adequate transmission links between generators and major load centers are to
be provided to enhance system stability.

Fast acting relays and breakers, auto reclosing of transmission line, co-
ordination among protective devices, quick acting governors and excitation
system along with automatic load shedding scheme are to be provided.

Continuous monitoring and analysis of problems, setting and resetting of
contro! and protective devices to respond to changed conditions are to be
ensured.
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1V.13 Load Despatching

a.

Load despatching Centre is to ensure coordination among the power stations
and load centres for economic, efficient and reliable operation of the power
system through continuous control of load flows, regulation of voltage and
reactive powers, and reduction of transmission losses.

The load despatch centre of the concerned utility is to be equipped with state
of the art techniques for ensunng the above objectives.

IV.14 Institutional Issues

a.

The utilities of the power sector are to be presently divided into two following
major groups according to functional responsibilities :

1. generation and transmission

ii. distribution
BPDB is to be restructured along functional lines. The functions of generation
and transmission are to be separated from those of distribution of electricity
and two separate corporatised entities, one for carrying out generation and
transmission functions and the other for carrying out distribution function in
those areas that are now being served by BPDB are to be established over a
period of time in phases. These two (new) public limited companies are to be
formed under the Companies Act of 1913 with necessary organizational and
financial restructuring and the ownership remaining with the Government. In
the longer-term, generation and transmission functions may also be needed to
be separated.

DESA is to be corporatised and converted into a public limited company
under the Companies Act of 1913 with necessary organizational and financial
restructuring with the ownership remaining with the Government.

There is to be a Board of Directors, to be appointed by the Govenment for
each of the companies as mentioned under (b) and (c) above, for directing and
monitoring the performance of the company. Majority of the Directors,
including the Chairman are to be from various interest groups outside the
Government. Government may retain indirect control on specified matters
through nominated Directors (from within the Government) with voting

rights.
The new companies should have the right to select employees on their own

terms and conditions of employment so as to attract and retzin high quality
staff.

Regulatory functions of the power sector are to be administered by a
regulatory body to be initially attached to the Ministry of Energy and Mineral
Resources. Its responsibilities may include, among others, licensing, tariff,
safety standards, codes, performance standards and definition of franchise
area of operation and licensing and development and updating of an agreed
forecast.
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The responsibility of policy formulation involving the power sector arc to
continue to be vested with the Government.

IV.15 Private Sector Participation

a.

Local and expatriate entrepreneurs are to be allowed to participate in
development of the power sector. Possible modes of participation in
functional areas may be as follows.

1 Generation; Specific projects included in the list of generation
projects identified through national planning should be offered for
private investment. Competitive tenders on the basis of Build-Own-
Operate (BOO) and Joint Venture should be invited. Unsolicited
offers received upto the approval date of this policy will be
appraised by a competent group of experts (local and foreign)
formed by the Ministry of Energy & Mineral Resources.

ii Distribution: The Government is to invite private parties, possibly,
including co-operative societies of utility employees, to supply
power in one or more localities on an experimental basis, after
evaluating altermative ways to organize their participation (e.g.
franchise, contract).

iii Contracting of Services: The govemment may consider contracting
out some functions currently performed by BPDB and DESA
particularly meter reading, billing and/or collections.

v Wheeling Arrangement: The electricity generated by private
generators may be supplied to the grid system of the Generation
and Transmission Company of agreed terms and conditions. The
private/public generators may also sell directly to large consumers
though the transmission and distribution facilities of other
companies provided the facilities are adequate and the commercial
terms and conditions of such wheeling arrangements are acceptable
to all concerned.

Terms and conditions under which the private sector shall participate in
generation and distribution are to be settled jointly by the Government, the
proposed regulatory authority, entrepreneur(s), and the concemed utility
companies.

Privatization of the power sector is to be considered in future depending on
experience with corporatisation.

IV.16 Human Resource Development

a.

Organization charts for operation and maintenance of new plants are to be
designed in such a way that total manpower is not allowed to exceed the
optimum level.
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Present manpower of the utilities are to be reviewed to identify cxcess
manpower. Such excess manpower may be utilized for future projects and
plants.

Persons specifically hired for project implementation are 1o be employed on a
contract basis and their service conditions shall preclude their automatic
absorption in the utility.

Distribution utility boundaries are to be rationalized in order to avoid parallel
operation and to optimize human resource utilization.

Employment opportunities or.labour intensiveness should never be a criterion
for acceptance of projects of power sub-sector.

A comprehensive training programme is to be developed for the power sector,
which shall encompass all functional areas of the power sector and
specifically include system planning, construction management, system
operation and maintenance, utility management, financial management and
computer aided operation.

Training is to be linked to career planning of professionals of the utilities.

The Government and/or the utilities are to provide adequate funds for
implementation of the training programme.

A personnel, trained in a specific functional discipline, is not to be transferred
to any other discipline.

Local training facilities are to be strengthened. Professionals receiving
training abroad are to participate in local training as resource personnel in
specific training programmes for ensuring smooth dissemination of
technology and knowledge.

Local training facilities are to be made available to the future entrepreneurs of
the private sector on payment of prescnibed charges.

Inter-utility linkage in the field of human resource development is to be
strengthened.

IV.17 RegionalInternational Cooperation

ii.

Possibility of importing electricity from neighbouring countries may be
examined.

Attempts may be made to include inter utility cooperation in the list of
SAARC activities.

Linkages of local utilities with those in other countries are to be established to
form a basis for exchange of experience in power development and training of
human resources.
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1V.18 Technology Transfer and Research Programme

1l

Transfer of technology is to be given due consideration in development of the
power sector.

Efforts are to be made to substitute import by local inputs. This may include
both hardware and software like engineering, design and project management.
At distribution level in particular, locally produced materials and equipment
are to be used to substitute import.

Local industries arec to be assessed in order to identify manufacturing
capabilities rclevant to projects of power sector. Industries, thus identified, are
to be encouraged to manufacture identified iterns as per standards.

Utilities are to form a group of experts to provide advisory and consulting
service in the power sector. Such groups shall be allowed to function on a
commercial basis.

A comprehensive Research and development programme addressing
problems of electrical energy is to be drawn up and implemented in
cooperation with local universities/ BITs and R & D institutions. Adequate
funds are to be made available for implementation of the R & D programme.

1V.19 Environmental Policy

1ii.

Development of power sub-sector shall be such that it is sustainable
environmentally and cost-effective at the same time.

Environmental Impact Assessment shall be mandatory for any project of
electricity generation. Clearance of projects from environmental point of view
shall be accorded without undue delay so as to avoid cost and schedule over
runs.

The Department of Environment shall prescribe standard contents and formats
of EIA to be submitted on electricity projects and also define other regulatory
codes. guides and standards on emission and thermal pollution from
generating plants. Same environmental standards shall be applicable to the
new plants in the private and the public sectors.

All new projects shall conform to the limits, codes, guides and standards that
may exist at the time of project planning. In case of power plants already.
existing or under implementation, efforts shall be made to reduce the pollution
as close as possible to the permissible level. In such cases economics of power
generation and its effect on tariff shall be taken into account in reducing their
pollution level.

Provisions under the Nuclear Safety and Radiation Control Act (Act 21 of
1993, the Government of Bangladesh) and its regulations in addition to
environmental standards of the Department of Environment shall be
mandatory in installation, operation and maintenance of nuclear power plants.
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vi.

vii.

Mode of disposal of wastes in case of coal-fired plants and radioactive wastcs
of nuclear po'wer plants, as defined by the Department of Environment and the
Nuclear Safety and Radiation Protection Division of BAEC, shall be
followed.

Watershed management should be an integral parl of a hydropower project.
Concemed government agencies should take care of the soil conservation and
afforestation/reforestation issues and other activities to arrest soil erosion and
consequently siltation within the dam area.

1V.20 Legal Issues

Appropriate modification/revisions of the existing Law, Acts, Ordinances,
Regulations, etc are to be made in consultation with the Ministry of Law in
order to facilitate implementation of various provisions of the National
Energy Policy.

V. RURAL ELECTRIFICATION POLICY

V.1. General Policy Issues

a. Planning of rural electnification is to be made consistent with the overall
goals of socio-economic development of the country.

b. Economic viability and overall economic sustainability are to be considered
at the time of extension of rural electrification programme.

V.2. Specific Policy Issues

V.2.1. Demand Estimation and Planning

a.

Demand for electricity in any rural area is to be duly assessed for different
time horizons based on the demands for different categories of end-users.

Factors influencing growth in demand like possibilities of surplus income,
changes in life style, scopes for diversification of economic activities and
interdependence of end-uses and their effect on the demand for electricity are
to be taken into cognizance and to be reflected in demand forecasts.

Area of coverage within a-PBS or the PBS itself is to be determined on the
basis of load quantumn, numbers and mix of consumers and load factor.

Phasing of coverage of an area within a defined utility boundary and also an
utility unit (PBS) is to be drawn up on the basis of growth of load and
economics of extension.

The existing Master Plan is to be updated to provide a realistic programme on
bringing all the rural areas of the country under electrification in phases. Such
a Master Plan, delineating load centres and their growth potentials, is to be the
basis for rural electrification irrespective of the utility to be actually involved
in its implementation. Area based micro planning is to be integrated for
preparing the Master Plan on rural electnification.
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V2.2 Approach for Extension

a.

Primarily the techno-economic considerations are to determine the priority of
areas to be electrified.

In case of resource constraints, areas with better prospects of utilization and
better economic return shall be given preference over others.

In case an area within a PBS or a PBS itself is taken up for electrification for
reasons other than technical and economic viability, then the concemed PBS
is to be given financial support, including rescheduling of debt servicing (e.g.
extended moratorium).

V.2.3 Palli Bidyut Samity

a.

Electrification through Palli Bidyut Samity with scopes for participation of
rural consumers in the entire programme is to be continued.

V.2.4. Financing for Extension of REB Network

a.

Adequate financial resources are to be allocated for implementation of the
Master Plan on rural electrification.

Conditions of financing (interest rate and repayment schedule) are to be such
that a PBS can meet the debt servicing liabilities without frequently increasing
the tariff rates.

The existing system of repayment of debts by the PBSs for 30 years including
a grace period of 5 years may be continued. The conditions for repayment of
debt may be further relaxed for financially weaker PBSs (having low load
density and low utilization factor), especially during the itfitial years of their
commercial operation.

V.2.5 Cost Optimization and Need for [mport Substitution

a.

Capital cost for establishing PBS and construction of distribution lines
including other equipment is to be reduced by gradually replacing import with
equivalent [ocally produced items.

The private sector is to be encouraged to produce identified items of rural
electrification in sufficient quantities and according to the standard and quality
to be specified by REB.

Local producers are to be offered the opportunity and terms and conditions
equivalent to the imported items for rural electrification network in order to
encourage them to produce such items locally. Reduced duties may be
charged on imported raw materials to be used by the concemed
manufacturing industries.

V.2.6 Number of PBS and the Average Size

a.

Each PBS may cover on the average 6 Thanas and the average size of a PBS
is to be of the order of 1,500 Sq. Kilometers.
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Minimum size of a PBS in terms of installed capacity is to be 20 MVA, while
the maximum size is to be determined by the trend of growth in demand. If
management of a PBS of size larger than 100 MW appears to be difficult, then
the PBS may be split into two PBS or a part of its load may be merged with
an adjacent smaller PBS, if available.

Depending on the area served, physical distance of the furthest consumer from
the PBS Headquarters, a PBS may be split into more than one rural
electrification districts. In this case the overhead of maintaining district offices
is to be optimized.

If a utility other than REB is given the responsibility for electrification of the
districts in Chittagong Hill Tracts, then the expansion of rural electrification
network in those arcas is to meet the cnteria followed for the REB
network.

V.2.7. Capacity Utilization and Load Factor

a.

Efforts are to be made to increase capacity utilization of the existing and

future PBS in order to improve their economic performance.

Target minimum annual sale of a PBS is to be not less than 60 GWh in ordcr
to help them attain an economic break even point.

The annual load factor of a PBS is to be as close to the national grid as
possible in order to improve economic performance.

V.2.8 Demand Management

a.

Demand in a PBS is to be managed efficiently, so that the average to peak
dcmand ratio may be as high as possible. The peak demand is also to be
restricted so as to facilitate efficicnt demand managemcnt and economic
operation of the national gnd.

Use of energy dunng off-peak hours is to be encouraged in order to improve
financial performance of the rural electrification network and the national
grid.

V.2.9 Domestic Use of Electricity

a.

b.

Domestic connections to as many houscholds in an electrified area as possible
is to be aimed so that an average household can have two fluorescent tubes of
20 Watt capacity each.

Domestic consumers are to be encouraged to avoid wasteful use of energy.

V.2.10. Industnal Demand

a.

Scopes for growth in industrial demand for electricity shall be exploited to the
cxtent possible.

A congenial atmosphere and incentive packages are to be developed and
offered to the private sector for establishing industrial units in the rural areas.
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c. Categories of industries for implementation in rural areas are to be identified,
and if needed new industries of such categories are to be allowed to be set up
in rural areas only.

d. A list of industries may be drawn up for each PBS based on analysis of
resources available, priority and other techno-economical considerations.
Such a list of industries may be annexed to the master plan for rural
electrification.

€. PBS with surplus ‘cash may be encouraged to invest in local industrial
ventures. The local financial institutions may be encouraged to accept a
solvent PBS as a collateral security.

f. Credit for rural industries may be provided at softer terms and conditions
based on the consideration that the resulting improvement in rural economy,
diversification of activities and improvement in life style will help restriction
of migration and unplanned urbanization.

V.2.11 Systern Loss Reduction and Conservation

a. Efforts are to be made through the PBS members to bring down. the non-
technical loss. Villagers are to be motivated to realize their social and moral
obligations to reduce loss. They should be convinced that the reduction of loss
will fetch many financial benefits to them, including scopes for equity
participation in industrial projects.

b. Villagers are to be motivated to avoid wasteful use of energy and the use of
electricity during peak hours is (o be restricted.

c. Each Palli Bidyut Samity is to identify measures at different end-use levels so
that wasteful use of energy can be avoided through technological
interventions.

V.2.12 Power Generation

a. If it becomes necessary to install sépamte power plants for the REB network,
the same are to be planned keeping in view the expansion plan for the national
grid and cost economics of such a project viz-a-viz its effect on the tariff
structure.

b. Renewable energy technologies like solar photovoltaic and wind energy may
be considered for rural areas on their cost economics.

c. Gestation time for the solar PV being much lower (months) than other energy
projects, these may be considered for large scale deployment whenever the
capital cost comes down to an acceptable level. In case of wind turbines,
suitable type is to be selected which can be operated optimally at the average

wind speed of the selected site.
V.2.13 Environment
a. Environmental Impact Assessment for possible future power plants built by
WA
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the PBS/REB are to be conducted in the same line as applicable for any other
power plant.

V.2.14_Tariff Structures

a.

Tariff structure for rural consumers is to be developed in such a way that the
PBS are economically viable, while the rates are within the purchasing power
of the rural communities.

Rural industries may be offered lower tariff than the urban industries during
off-peak hours in order to stimulate rural industrial activities and to facilitate
efficient demand management.

Considering the importance of agriculture, special tariff facilities is to be
offered for irrigation pumps during off-peak hours.

Electricity consumption in rural commercial sector during peak hours is to be
discouraged through the differential tariff structure. '

Operation of husking and milling units during peak hours are to be
discouraged by imposing high rates.

'V.2.15. Rationalization of Utility Areas

a.

The supply areas are to be such that the network can be efficiently planned,
implemented and managed. If needed an utility area with low load density
may be merged with the adjacent utility area.

System load is to have sufficient magnitude. A minimum of about 15 MW
would be necessary while optimum levels would be over 50 MW.

The consumers served are to be at least of the order of about 15,000 with a
good mix of consumer types.

The demarcation between adjacent operational units is to be such that efficient
net work configurations can be attained.

The supply area is to be contiguous and one utility should not have pockets of
supply areas within another utility.

V.2.16 Institutional Issues

a.

Scopes of REB activities may be widened by incorporating activities related
to stimulation of demands for electricity, especially in the industries sector.
Adbvisory roles of external agencies (BRDB, BADC and BSCIC) are to aim at
rural industrialization and diversification of economic activities. The advisory
board of REB is to be widened by inclusion of private sector representative.
REB is to be provided with additional financial resources enabling it to
enhance its capability in expansion of the network to 10,000 Km per year by
the year 2000 AD based on adequate demand and generation.
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ACRONYMS AND ABBREVIATIONS

ABPL - Asphaltic Bitumen Plant Ltd.

ADB - Asian Development Bank
ADP - Annual Development Program
APPI - Asian Petroleum Price Index

ARCO - Atlantic Richfield Company
BAPEX - Bangladesh Petroleum Exploration Co. Ltd.

BBL - Barrels

BBM - Bangladesh Bureau of Mines

BCAS - Bangladesh Centre for Advanced Studies
BCF - Billion (10%) Cubic Feet

BCMCL - Barapukuria Coal Mining Company Lid.

BELA - Bangladesh Environmental Lawyers Association

BEMP - Bangladesh Environment Management Project

BEPP - Bangladesh Energy Planning Project

BES - Bangladesh Energy Studies

BGFCL - Bangladesh Gas Fields Co. Ltd.

BGSL - Bakhrabad Gas System Ltd.

BOC - Burma Oil Company

BODC - Bangladesh Oil Development Company Ltd.

BOGMC - Bangladesh Qil, Gas and Mineral Corporation (Short name Petrobangla)

BOO - Build-Own-Operate

BOOT - Build-Own-Operate & Transfer
BOT - Build-Operate and Transfer

BPC - Bangladesh Petroleum Corporation

BPDB - Bangladesh Power Development Board
BRTA - Bangladesh Road Transport Authority

BSTI - Bangladesh Standard and Testing Institute
Caim - Caim Energy PLC

CIF - Cost Insurance and Freight

CFR - Cooperative Fuel Research

CcM - Cubic Meter

CNG - Compressed Natural Gas

CcoSs - Company’s Shares of Gas Revenue

Cp - Consumer Price of Gas (Unit Price)

CRF - Cost Recovery Fraction of Gas

CSG - Contractor’s Share of Gas

CSIS - Center for Strategic and International Studies
CSP - Contractor's Share of Profit Gas

CST - Centri-Stroke

CT - Corporate Tax

DAE - Department of Agriculture Extension
DCM - Distribution Company’s Margin

DCS - Distribution Company's Share

DESCO - Dhaka Electric Supply company
DESA - Dhaka Electric Supply Authority

DMC - Dhaka Municipal Corporation
DMP - Dhaka Metropolitan Police
DOE - Department of Environment
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DOEX - Department of Explosive

DOF - Department of Forest

DOL - Department of Livestock

EA&CEI - Electric Adviser and Chief Electric Inspector
ECS - Exploration Company"s Share

EIA - Environmental Impact Assessment

ELBP - Eastern Lube Blending Plant

EMCC - Energy Monitoring and Conservation Center

ERD - Economic Resources Division, Ministry of Finance

ERL - Easiern Refinery Lid.

ESMAP - Energy Sector Management Assistance Programme

FBCCI - Federation of Bangladesh Chambers of Commerce & Industries

FEJB - Forum of Environmental Joumnalists of Bangladesh
FERC - Federal Energy Regulatory Commission
FO - Furnace Cil

FOB - Free on Board

GDP - Gross Domestic Product

GNP - Gross National Product

GOB - Government of Bangladesh

GOS - Government's Share of Gas Revenue
GR - Gas Revenue (Total)

GSB - Geological Survey of Bangladesh

GSG - Government's Share of Gas

GSP - Government's Share of Profit Gas
GTCL - Gas Transmission Company Ltd.

GW - Giga (10°) Watt

GWh - Giga (10°) Watt Hour

HFS - Hydrocarbon Fund's Share

HFSD - Hydrocarbon Funds Share for Distribution Companies
HFSP - Hydrocarbon Funds Share for Production Companies

HFST - Hydrocarbon Funds Share for Transmission Companies
HHV - Higher Heating Value

HOBC - High Octane Blending Compound

HSD - High Speed Diesel

HSFO - High Sulphur Fuel Oil

HU - Hydrocarbon Unit

IAEA - International Atomic Energy Agency
IEA - International Energy Agency

IMC - Institute of Management Consultants
10C - International Oil Company

IPP - Independent Power Producer

IPPC - Indian Petroleum Prospecting Company

JGTDSL - Jalalabad Gas Transmission and Distribution System Ltd.
JOCL - Jamuna Qil Company Ltd.

KAFCO - Kamafuli Fertilizer Co. Ltd., Chittagong

KGOE - Kilogram Oil Equivalent

LHV - Lower Heating Value

LNG - Liquefied Natural Gas

LPG - Liquefied Petroleum Gas

LPGL - Liquefied Petroleurn Gas Ltd. -

MCF - Thousand Cubic Feet

MGMCL - Madhayapara Granite Mining Company Ltd.
MJ - Mega (10°) Joule

MMCF - Million Cubic Feet
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MMCFD ™ Million Cubic Feet Per Day

MOA - Ministry of Agriculture

MOEF - Ministry of Environment and Forest
MOEMR - Ministry of Energy and Mineral Resources

MPL - Meghna Petroleum Ltd.

MT - Million Ton

MTOE - Million Ton Qil Equivalent
MW - Mega (10°%) Watt

NBR - National Board of Revenue
NEA - National Energy Authority
NEP - National Energy Policy
NEPP - National Energy Policy Plan
NG - Natural Gas

NGL - Natural Gas Liquid

NGO - Non-Government Organization

OECD - Organization for Economic Cooperation and Development
OGDC - Oil and Gas Development Corporation

OPEC - Organization of Petroleum Exporting Countries
Occidental - Occidental Bangladesh Ltd., Occidental Exploration Bangladesh Ltd.
OTA - Office of Technology Assessment ’

P - Production

PBS - Palli Biddyut Samity (Rura! Electric Cooperative)
PC - Power Cell

PCS - Production Company's Share

PCM - Production Company’s Margin

PF - Profit Fraction of Gas

PGCB - Power Grid Company of Bangladesh

PJ - Peta Joule = 10" Jule

POCL - Padma Oil Company Ltd.

PPL - Pakistan Petroleum Ltd.

PSC - Production Sharing Contract

PSIG - Pound Per Square Inch Gauge

PSMP - Power System Master Plan

PSOC - Pakistan Shell Oil Company

PTDCS - Production, Transmission and Distribution Companies Share
R - Reserve ’

RAJUK - Rajdhani Unnayan Kartipakha

REB - Rural Electrification Board
REDA - Renewable Energy Development Authority
ROR - Rate of Return

RPGCL - Rupantarito Prakntik Gas Co. Ltd.
SAOCL - Standard Asiatic Oil Company Ltd.
SBED - Shell Bangladesh Exploration and Development BV (Shell)

SCL - Scimitar Company Ltd. (Simitar)
SD - Supplementary Duty

SGFL - Sylhet Gas Fields Ltd

TCF - Trillion (10'%) Cubic Feet

TCM - Transmission Company’s Margin
TCS - Transmission Company's Share

TDCS - Total (Revenue Distributed Due to) Distribution Companies’ Share
TECS - Total (Revenue Distributed Due to) Exploration Companies’ Share
TEL - Tetra Ethyl Lead

TGTDCL - Titas Gas Transmission and Distribution Company Lid.

TML - Tetra Methyl Lead
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TOE - Ton Oil Equivalent

TPCS - Total (Revenue Distributed Due to) Production Companies’ Share
TSD - Total (Revenue on Account of) Supplementary Duty

TTCS - Total (Revenue Distributed Due to) Transmission Companies’ Share
TVAT - Total (Revenue on Account of) Value Added Tex

Tonne - Thousand Kilogramme

UNCTAD - United Nation Conference on Trade and Development

UNDP - United Nations Development Programme

UNHCR - United Nations High Commissioner for Refugees

Unocal - Unocal Bangladesh Ltd. (UBL)

USA - United States of America

USGS - United States’ Geological Survey
VAT - Value Added Tax

VG - Volume of Gas (Total)

WB - World Bank

WESGAS - Western Region Gas Co. Ltd.
WG - Wellhead Gas

WPPF - Workers’ Profit Participation Fund
WRIP - Western Region Integrated Project
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