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.US]NG SPE TFCHNIQUE FOR STUDYING EITpERFoRMANcE FoR A sELEcrEo weLiirv
SOUTH OF IRAO

R:rf id Kadhcn] Abbrs

,, 
L,Eit;ccring,Critegtofscicnce\, -eadsiiauni\er\ i t . \ ,

A l ) s t t r c t

^ 
'Jhc 

prcsrnt stL(h dtals rvirh r lr i l l ing spccif ic
pcrforrrancc of bits dri l led ̂ n oi l  \vcl l  in soLrth.nr
Qulni no I5 in l lrsrxh)

cnergv lcchntqLr.  l t : jc l l  (o , luci  t l tc
l raq and cxtct l , ,  in oi l  r , . . . j l  f rvcst

Sllr hi ld bccn c:r lcula{cd for cl i f lcrcnt r lcprh end bit lr fc\.
.  

LIsinlt thc rclarionship b.1\r..^n slccif ic 
"n",gu.rr ' , t . ; . ,1,, b.sr bir ptr l-rr] ]rrrccci ln bc inrl ici l ta,: l  whcrc, lowcsl

' ,r luc ofcalcLrlrtcd Sflt  r. fers to thc optintunr bit Lr5sJ to d.i l l  l l rc, l . l ,ru. ' i f .ds.ct ior) rrJ con:tc(lu.ntTr rcduccs highll .  dr i l l inrl  costs

I  n  t ro ( l  u  c l  i on

,..  
I ' r ' rr1cr t.  bf.rr '  b) nrcch.' ic:r l l1' .r bl trrcrrnrl ly i .ducc(r srr.rs.!,  i t  r iL)r. i i r i . .rlnrcc ot cr)cri),nrLrsr t)c 4plicd ro l trr rock. sLrclr rhar r ic inLtuccd s,.. , , , . , , ,r i i i . . . , . . . , ,t J r .  r ock ' - \  s r r cn l l h  S in j t r r J t . ,  whcn  i i r ; i r r 3  ru r t , , r r i . ; ; , i , : . , , , , , , ; , , i , .  , " . i . . ,  , , ,

f f o . t u i c  Jo . i l l  { 0 l r J , - c f i i u f cs  th i t  c \ cc . { l  t l r c  t r r l . i r -  t r rL r l r r . L , r , r r  , , ,  u , -  , , . 1 .  , , , , . "th( 'r.  l l rrr! l lol( l  velucs offorcc or cncrgtv arc crcccrirr l ,  f l tJ r:rr,rLrrr l  , ,1 cl, , :  .r L:.: : : : . , tlo bri) i l i  o,. rrrno'c I rr, i t  v. lLrnrc of rocl rr. tr ins Dcil : l ,r  cnnrt:rr. ,  . l ; , , ,  . . ,  . . , . ,pr(rnrctrr, which is I nr0l lsurc ol thc cl l lcieDc].oIr]rc r,rck r lcsrrrrct:r. :r
l .chnrquf. rs ( l f l in.d as sptcif ir :  rncrgr,( I  .
(  u I r  j  c \ | f r i r ) r f J r t s  * . r r c  c l r r i c d  o u 1  t o  q L r i l r ) r i l . !  r I c  r l . f . I l a . . J r r . , , 1  i l . :  |  : . 1  ! .t l r r  b. l lor l r  holc frcssufc anrl  on thr,  1,nr.  1, . . , rur" i : l  '  1, , : . . ,  

_ 
rr , , ,. r | ' J  r i l . , r r  . r  r r r r  . , r , . j , , . . r  . ,. :  , , . :  . i r  r i  . , i , :  ' :  , i  , l

i r .  1 r c r l , ' ' j l  t  / r r j r n - .  r  L t  t r c \ f r , r r r r L n ( r 1 , v ( l r I c | ! i j ( j r i r o n i r , r t t o J l t J r o l , : 1 r . . : , r , r r r . .  l r , :not ( in trrc ( i i l r ' .r- '( i .r  prcssLrrc in shirr.r .Ddcr corrLl irro.r rrh.-:r rr, .  
""r.,  

r.  , i , . . ,-
l :  . . : l : , l '  , ,11:  : ,  

. r . - l !  .Lcr r r  crn. indt r r  bcerprcssrL l  
" , ,  

s l , ,  - .s r : , , ,1 , , r " , .
) l l ] i i i .  " ,1  ,1 , . " " ,  

\  r  \ f r . i f i r  , , , . r r , \  , i r ) ( l . r  l rnro: iDt ,er ic  c , , r : .1 i r i , ,n . , .  | , ,  L tL . r r r . .  ro
1.1) l lo l  holc  pIcsrurc.  anr l  n t  is  i l  cof l i j (
. r : r r  1 l ( r  i ' r . n r i L l  f i i c1 rn , ,  , , , , 1 , t " , , t  , r , " . r r . t . ' [ 1 t l  

\ l i i r h  i j  .  f r r , ' l i i j r  o ]  l i r c  rL i  l ' L I  : r r rg le

-  
11 :c  d r i l l i n l l  s t . c i t l c  e r ) c f ! \  S t r r  r :  I  r r : n  s r ! , n r l i c . r l l  n ) . l . j u f .  L , J . r l r i l : r r lpr 'rfoanrncc. lr is dirccrlv coIr lpir ibl.  \ ! . i th c,,:r.1n:clcr,-bccrLrsc i f  r"f" i , . .  , l  .  , , , ,  , , , ;. .r encrl: \  r.o!rrcd to lr.netnl. rock.SI.:,1can also bc used t{ j  qLLr,.t i l ,r  thc cltrL::t :r: .  , .rock \\ 'orkin{ process.s and rock hlrdncss dLrring dri l l ing.f l i . ."f" i ;nnrf i . . ,  i .- . ,  . . . , ,

1 i . ] l r ' r  : r  
, . i r .  c . r . r  , r .  d r  I i n . ,  , . , : J  : : . t  r :  .  n  i .  r . . . . r .  ,  . , t  ; . . .  .  .

, ' l t n r J i / - ' i r - r  c ^ -  r o . r f o r m r r t o 1 - .  r . . 1 . . r , l : , . . . c o c . 1  l i  o -  ,  . - .  . : .
r l  f - .  . t .  n l h r J r .  : l : "  f o \ \ ' c r  

' ' . l t  i  r o , q . 1 " ,  1 . n 1 . . , . . . . , , , ) '  1 , ; ;  . l  i . . . r ;  :rrf ,  Cil tu i .e., Ibit  lotd, retc ofpcnctrst ion, l lushin! f fes.rrrc. roiun :pur,J ar. i  rL.:. ,r i  , :r
; - i :  t - l  r r d  r l . . r  r ' p 1 q . . n 1  I  r r r l  c r  c o r . t u . r  p . c t . r . ( .  l . l ; " , r ' . . r . ;  -  : r - .
Ir i l rrf ieters nre conrbinad in a fonnull ,  dcscribing thc encrgv from tnc clr i l l  r . i t  lcl ing
on thc soi l  . ' lhis formule lcpresents sp!,cif ic encrg nccr] id to pcnet:rte crc cublcn tc  e r  o f  t r re  so i l . r r . d ' . .  d . f f c ren r  I r )e rs  o f so f .  rnd  h . r r J  so i l . . - e  c l i : r l r .  , ; , l f :  .  

a  
.  
"
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f 'h eo_rctical ba ckgro u n rl
rpecrric energy paramctgr has dcfined as follow.s (r) i
. . -  l |

" , . , = n . . .  . . . ( r )
" l l : i '  . . S - F l  i ,  r l , c . t - . . i f i c  c n - . r . . ,  I n . m i , .  \ \  i s  r . r c  l r .  t : . r - l : :  :

T  ! \  -  r  l J  )  . ' l nd  ( ' .  t s  l l t r  r  o l . . n  c t r i -  r , : c  o r  roc i  r cn ro r . r l  l n . t . r  I
Ir anothcr lvords, thc sfccif ic cnef-r., , is d.f incd nrrthcmrl ical l . ,  a:r f , , l l (r1.,. : j
..,- Ettcryt btpt

( )ratLt t t  r . r tn \ ,  J  ! t  . l

i k t ' )
1.,'l = !! !!

Ji, ,!L .!,"

r r._ h:nical

\ \ l ) . . rc :-  I )  = po$cr lnpLrt  (Watls),  r l lTr l ,  Volunrc r imc dcr i . ,ar i , ,c
(cnr l /scc)
Spct i l rc tncrgy n y ujr  arv col) : j i l rcrt  scr ofLrni l \ ,  r r  I ) l : ;  l rccn sho$n l ] r i i r  i i j ,  ( rr : r^d i i l l i r r g  n r : r y  c a ) c L r l r r c d  t j o m  r h c  l i l l o r r i D l e q L r a r r o r f . .  : _
Sl ;  I  . . . . . . . . . . . . . r r r

" 1 .

whcrc :- 1r = nlech:uicir l  porvcr Ib_in & V ,,
nrc.haricrl  po' ' !cr crrr bc cl leuht.d l lonr thc
t . . . . 2 : t N t t /  .  .  ( 1 )
rrhcrc N fotar) sp.c. i  ( rc!./nt i l  )  ,
i i r ( l  !o lunlc  of roak tcn)ovcd r i ln  bc
| . , r R :  R O p  .  . - .  . . . . . . . a i 1

a  w t r t  r 0 l L u t l c  o l  r o c k  i | ,
fo l lo\ \ i r )g cquirr ion :

\Y = wcight on bir ( lb)
cir lcul i tc! l  l ionr rh. [ol lor| inrs cqlr]Li0|

\\1)!r. i-  I{OP - r] lc ofl .n.tf trt ion ( l ir lrr)
runo r;o\\ '  sur)slrrutr lg cqrr ( l) ud (5) inro

2 :  \ ' l l '' " ' ' '  
r i  a t t  

- - - '  1 6 )

r u i , l  r . r l r r i r :  l i  r \ i l h  I )  i . c . :  ( l r o l r  d i r u n . l . r  ) ,  r r ( l  l r f , i r ( l i l ] t :  ( , ,  i i r . r i  i t i r  r i . L t . L  . . r i  r l o l  i , l l
t o  t r .  L r 5 . L t  i I l l , )  c r j u . ( 6 ) ,  s o  c o r ) r . r r i ! n  j l r i ( , r 5  r L \ . L t  l L j ! . , r  l l i r  t r l  , ) n , , , l

r  .  l  l .  I 1  . . . . . . : .  -

, ! / r  -  2 o  
l l  I  . . . . . . . . . . . . . . t 1 \

I) l!)P

\ \ | f i J :  ^ -  t i t , I l ( i f r c ; / r l i l  ,  \ \ ' = i b ,  t )  i n ,  l i o t ,  _  1 i  /  h r  r L J r , t
SLi ib in /  inr

Col lcc t io r r  o f  dn  tu

Dri i l i r : "1 (hrr had bccn col lcctcd from l laroi , l  o i l  conrpl ln!  fbr a scluulr ! l  . i l  w!_l
s3l)r | lc i j l  South of l racl  (wcst eurna no. l5 in I lasrrh)

lLtbl t  (1) sho*cd thc drt i l  \ r . l t ich includcs ocl l t r ,  r l l :  of  rr , i t . r . r t icn, rol : , : i  : , .cc; .
hoic dianletcr,  \ reighi  on bi t ,  bi t  typc and l i thology .

,  I i  bir r.dr 'rs ( i jr)
cq r r r l i o i )  ( l )  l i r oJ ' r r . : j  t h .  j i ) l t o r i r , ,  :
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Tablc (t)
l)r i l l ing dita col lcctcd from Ilaroi i l  comPany

! l

l,+,  j l t - , t : ,q5;: I  J:+ : i i l : r j j ,  : ,",;t '" l l ir. i  :: f;r. '  I i ; i  ;:;t j i  1,"'"l i ]" l;Jl r , '"
; , , , ; ,  r  . l i  1 ;  i ,  1 i i  t  i [ ,  1,: l i ] ; ; ' r i ; r , , i , ' ;  ,r ; :
f j . ,  l . :  j r l i ; .  ; l . r : , : ,  1  : i : ; , r ; , i , r , , 1 .

i , ,  I  i ;  r '  " ,  ; , ;  ; r i '  I "  . l j . . l' ;  l :  ; r  " ; : i  i i l r : i : l i l  r ; , ,
,  ^ , ; t ,  t "  1  ;  J ' ; t :  , , ,  , ,  1 . , , , , ; , ,  ,  ,

irrr, j irr;, 1t,', ' i ,, j "r" I u I ..; | ,;;,;l l i*,i, ,,,.,,.,.,,, l
; , r : l  r ,  |  

. ' ' . [ , , ,  I r : ; :  ]  , .  i  ' , ;  i  " ; ; , 1 , , 1 1 1 , ,j,.,'1 ,.,, | ,,1 ,,, ] ,r, | ,, i ,..1 -;l*;il,,."r"r,]
L,nt j  , ,  i : , , , ,  1  : . ,  f  s - , , .  |  _ -  j  ] , " ; . , . - , , i , , '  , , . ; r , , . l - i  I
i:;rf l r:lilri :i Ia:r=l :; l i1ll:,j ,"r*:,.":lr+*lr-rl, ri
1. r 'L rL , j  , r  j t r : r l  r , , r  i  r r .  I  n  i  r , , , " . i  i  , , i ; ; r , , i i l  , l i l  ,  r ; . . . l . , ; . ]

r ] 1 , , , ,
:  f  i l  , :  l '  i  ;  '  " ,  '
. ,  l .  ,  i ;  i , , , , , l ,  : l : -  ]  . - ,lr,l;
[,,.,:,
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Rcsults .t discussion
Sllr cl lcul:rt ions:
' i  

[ .  drt: ]  col lcci.d us.d to calcuiete Slc using eqL:ation (7) .
' ihe 

obtain.:d IalLrcs ofSEJ shorvn b.low in tablc (:)
Txbte (Z)

SEd calculrted vs. Dcnth

l
l

l

l
I

I
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i  6 t l
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l rn-

: |  12
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Fig. (1)  Relat ion of  SEo vs.  c lcpt f r
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. . ,\\'c 
notice th:r! each poini on ihe -qreph represent bit performince rc.r,ll.ss lheIi ir  rtr: tc, g cost. and olher ptuametefs trt .r . f iects lhc cost pcr fcor (CiF)\\.e r\. i l l' I  \ .  . i r -  r . o (  . . . r  .  r  l - . r  p t r f . n : r . . n . . , cJ - i ed  Io \ . . : . , r ' , . 1c .  i f . i . . '  .  ,  . .

I lcl :rt ion of ROP \l  i th SEd :

. l : i rst 
ofrhc.disl inguishcd Firt ofthc gri lp\ i j  lhat N.c notic. \ .crr l t ,r, ;  r.alLr: of St:,r1.c rr9.iS lb in / ina at clcplh 42l0 nr .

I1 we rcturn to pcnctrarjon ratc at that dcpth, i t  r\es 24.607 ft /  hr .
lhe sarne thin-q, i t  has been rcal izcd at. lcpth 42.17 n, thc cxlcu|r l .r l  Sfi ,r \ ! :rs76.173 corrcsponrJinr; ro ratc ofpcnctration cq xls to 26.25 fr,4rr .

, .  _11'rve gct bcncfir ol thc l irholog!. at d.fth hct. lrccn (l120_4.100 ln ), i t ,r lr ,rs ro( l o t r i . r  u , r , r . r r i , , r ) ,  ; , n r t  p -L r t i t L r l - L r l y  n r  dcp th  bc t \ \ cen  ( , t 2d l4 r j 2  , r ,  I , f , i i  f l i . . ; . i "  o1r ,  r r  , r J  \ . L t i  i . r r L ,u f t r r c ! l  .  I l ) i r  f r csc ' c r  o f s i l l t  e t  t ha t  f on 'a t i on  i nc rease l  t l r c ' r t t  o t
lcn.! i l tron (t consL.qucntlv dccrc:rscs thc vrluc ol.Slr l t  c] lcuLrled lc..r,Jjn! lLlcqu  (7 ) .

. 
n l \o wc rcul irr thc slr)rc thins rt dcfrh bcLwc.n (4100_.1l jS nr) & t.Lrl i fulrr l l .xl  d!ft irs 4l l5 &' l l :0 n) whcre, t l)c sccor)d ct.clLrol-Coln;r salr, Lur S|,, ir .rc ir:  s,,, ' l  r l  |  . r : ^ r :  , . . 1 r  . . c .  t t . - r  t ^  -  i , , o t , r l , . - i  . /  . r r , . c 1 , r r r  I

I r . '  L  r , , f ( ; . 1  ,  c n . . . r . . . r  . j  1 r  , l  J , l  1 : S - " ,  , , ' , . . r , . , 1 , . . ' , , i , . 1  . .  . r t  . r  r. i i l r  anJ.thcmlu,r of st j , j  i1 thrr dcpttr was E5.62j (tb in) /  inr, _,r.:  , . , i i r .  i f , ,u 
",ve l  h igh  l iO I ,S l : , ,  r i l t  hc  l ow .

I l  i t  p r r f i ) n n l r i L c :
l , r : r ing rur iLrLrs tr i ls to dr i l l  erch fomrl t ion as sho\n

r . . . .  ' . ' r . i r  I  t s , .  \  , t r t  t r  . J : , t r r r . | l . .
\ r b r  I  r r ) r  r  r n d  S h u : r i h r  f o r n r e t i o n \ :

I i I  bot l r  lb i)rc t i r . rnlLr ions. \ rc,  hxrc only on. I r \ r i r rr  of
i rr t j  con. i . i tLr.nt l )  on. foint  of  S[J lor cech l i r rnr.rr i  , | .  so iL
S l r , j  l i L h n i q L r r  l i J r  r h f \ !  l i , r n r r t i o n r  .
Z u l ) r i r  1 1 ) r n ) l l i i o n :

i n  t a b l c l  i l )  1 . r , , , 1 L r c t s

re i r ( |n : . i  1 . f  f , i l  r .cotu i
i s  i n r L : l l l i i L  l t  t r  i l t n I

.  
j . r  r l l ,  j i j : l i r t i i , : .  l i l l  l . c . r , l j n , t  o t  i t . r i  l i r | , , i , r . . .  l l r i c h  r n o s r  1 j t . i l  i .  l : : j :  . i , , r J

, ,  
l , l i  l .  \ \ . . . . . . r ' , . J . r r  r . . r . i ' ,  . r  , t ,  . . : .' I  c . r r ! ' -  I  , sc \ r  r . L I r :  r  I  S I i ; . t h l s  co : r c lL rs ion  i s  i L ien r i . r , l  r o  r l r , . l r  L r r r . rhr bir comfltr iso chrrl  l ' -r wh.fr JDJ I, i ts cras\rrr.d LrnLrr.r inscrl, , , . . . ir , ,"r r, ir . ,rr, .  

".r.r1rn," rcr.fs 10 nrci l iLrnl 1;,,nrt ion\ i .r het*rrn so]i 1. h:rf. l  lni ')r i l ioi)\ , , :  lr f iJ
I  r ( . r  , n c  f r f  ( \ f r r i  l l , i ,  l o l n . L t ; o r  I  i  , I
/ . r i r i r .  r o r m r i . o n  

( : )  i l l u \ l r r t r j  r : r l L r r :  o l  S I : 1  \ s  r l - i r i  I  l l r r



T.. !  ,0 : ! l  , / i .  { : l l  , ,4-L, j  Frt .U , /  J i  . - /L, , j

=:.

740

650

600

550

500

450

Fi0.(2)  SEd vs .  depth for  Zubair
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\ ' :urrn)r f r)rm:rt i r )  :
I rof  1l) is l i ) I l r l . r r ion \rc not icc 1h:rt  C:0 bir  cr[ i .L l  nr i r i r r ]Lrn SI1

nr. l l ] r . ,  i t  is l l )c bc:1 ,  l )Lrt  unlbr tunxlcl ]  thc bir  con4i:r i ro ch:rr t  rhat
r \c u:cd d, jcs r)or includr c20 l) i rs inlo i r  i r r  orJcr ro conl l rrn oLrr choiL.c

l) i l !  1r i , t  ( l )  i lJu5tf l r ics Sl:J r ' : i  dcl) lh l i ) i  yerI l iLnr l  lor l )rur iolr  .

Fig.(3)  SE,,  vs.  depth for  Yrrnama
format ion
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Sul:r iy formation:
From the l i thol!.gl fof this formation, \" 'e realizc that most of ir  i j  i in:csronc

nlus Anhydrite , and from fig.(4) \\'e notice th3t minimum v3lue for SI-; co:r:sr-.onded
to FS5 KJ bits, ut ich i t  is chssif ied according to bit comparison clr ir l  unrl.r inseft
ho:d bits wtere, hi l id relers to hard formations such as l imestonc anrl arhldri lc rnrl
tbis ir identical to oLrr folmation i e. (Sulaiy furnation) .

Fig. (4)  SEd vs.  depth for  Sula iy  format ion
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( : r ) l n i r t  f o r m u ( i o n :
|{rr  thi \  l i r . rnxl ion thc bcsl  l . i l  i \  J l  bcciusc i t  crrr icd lo\vc\t  ValLrc of Si i  , ,  and

rccordi i r : l  1()  bi t  complrr ison chx( thcsc hi t \  c lrssi l ied Lrndcr tr) i l lcd 1()oLh s() l t  bi l . l
n I i , r l l i t  i s  L r : e d  l L r r s r , l l  l o r n t a t i o n ,  a n < l t h i s i s t r L r c L ' c c a u s c I n o s t o f ( ; o ( u i r l l ) f r r i r t r i , r :
i s  s e l t  u n d  s o l t a n h l t l i l c  w h i c h  c o n s i d c r c d  s o l l  f o m r l i o n . F i g  ( j )  i l l L r J l f r t c j  t r i , i  r " i r l i r \

Fig.(5) SE,r vs. depth for Gotnia
formation
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Nr jmah  fo rmr t i on :
For this case the

lt9.6j S [( lb-in) /  in3]
best bit used is Frl
and according to

because it carricd lolvest villuc of SEd i.e.
bit comparison chart these kinds of bits
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classi l lcd undcr inscrt mcdium bits, anrl lrom the l i thologl.of Nejrnr1,. l l r , latron\vl ich most ofi t  is i inicstone .
fuld as kro\\ 'n that Limeston. considcrcd as mcdiLLn fomtaliou, so i t  corl: ir l1.. t iercrl i t l  oft, i t  coxrf l i ison cha:t. ' lhis r:a1i l1 sho.,r.n in f ig.(6)

bcio,v.

F i s . ( 6 )S E .  v s .  d
fo rm

c p t h  f o r
a t i o n

N a j m a h

4 5 0 0  , i 6 5 t

2 C A A

5 N 0

0 0 0

5 0 0

0
4 4 0 0 4 4 5 0

( lo  u  c l r rs io rs
l -  ! ;1 i , r  lcchniqLrr is so ur l l i i l  and cLionomic. l  . rc lho. i  r .  cv. iu. i .  t | t ,L lr i  l i r '

r  I  r t  r , : .  ,  ,  ' )  . .  r . r j ,  r ' . r , r  : l  r  r i u r . .

4 5 0 0  4 5 5 0

D e p t h  ( n r )

1 , ,  r  r r r . l

: '  l . ( )ncst SLJ occLrr.cd i r t  l l i lhcst rr{c ol- |er)cl I iLt i l : ] |  .
I  l h f  d r i l l i  g  | , u i ! n . L c f r  s u c l )  1 5  \ \ . c i : r l i r  t ) n  b i i .  r i , i . r . r  : i . f . \ l  i r r ) . i  l j  i  r . i . .  1 , . , . ,

: l r : l x 1 \  c l l c c L  o  S l  r  r r l h r .  t l l l n  r u l t  o i _ l ) . n . r r  i r l i , , I
. l  ( ) ! L | l 1 r : |  | i t :  c r ; r  1 . .  s . ] ! : r c r ]  i r L . I i r  l ! i i i r i r i , ( r : r  J r l , , t r i i r : :  S i  , r  \ J  ! i r I i l  .  r , 1 . . . -

t , : 1 i  \ . . | r . h  r . . i . r l  I ) ! . , r : t  S i i r .  . r . c  r h r  l , r s r  . :  , r I L i r r r L L r r r  l . i r .  . . r , t  . , , '  . , r . , , , , .
r r  J L r . : c s  d r i l l i n l t  c L r s t s .

- i  ( ) j ) t inr i r j r )  bir  dr i l tcd lLr l ] i l i r  lor i )r i i i inr)  rr i : r  . ] I )  I  br l .  s: j r l . :  (  . t  I  L,  i  l i  i  i  u: ,rr \
1r)r inl(r \ ,n,  J l  biL 1{rr  a;ol j r i l  for; l r r iorr  unLl l i t  l i , r  \ rr j r rrJh l i r rr l l r rr iL, ]r

( ,  \ \ ' f  c l i )  i i t . f l ) '  1 l) i : j  lccJrniqut lor rhr r . !LLc.Ir  \ \ . l l r  l . r  ! : r (  ( j l , i j i r l ' r r . )  b:rr .  rr  r  L lJ: l l
srni l r r  tof l l l l r t ious lLr lLl  consequcnt ly rc! lu. in!  dr i l l ing operrr ion co:ts



f .c , 0 :tll t. .l:-il /;-.,^ Fc / ., .-j[ 4_iM

ROCI< BIT COMPARJSCi,J CFIART
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13il Contp:uison Chart (t l
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