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Alkhalij 9 Compl. Oil 13 Mar 1996

Alkhalij 10 Compl (il i

Alkhalij 11 Compl. Ol Mar 1997

Alkhalij 12 Compl. Oxl Aug 1997

Alkhalij 13 Compl. Ol May 1997

Alkhalij 14 Compl. (il Sep 1997

Alkhalij 15 Unreport 1998

Alkhalij 16 Injector 19 Feh 1998

Alkhalij 17 Compl. Onl 1999 Spudded

Alkhalij 18 Compl. Water 1999 Spudded
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14 Data Analysis
5 Truncate
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16 Data Transformation
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51 Mean Square Error (M SE)

ITA0 Ol 5 Sl V) oot i Jls Ol S gl ppn a3y = ol 4,55 |



J‘)&Aﬁ&h-ﬂcé)li}ﬁ)} lJA) 4L>.>-L:3 L;JLG

a5 b Jgens o piie dizr O 85 5l 5 s, 5 03kl b g5l DT Pl e Y
sl Gy o Sl (S S Ol gLl s (sl ot b Jsmme O S5 0 ie iz (o) Ceend ol
rdols o o Jseme Ogew S5 iy Dler e cnl 55 sl e eslinad B s bl s cilie (glajls gl
alae 8L gl el 0l eslinal Of gLl 5,50 S ol 5 G185 (e ez i o 8 g S
e 3l S el 4 S 15 5 SISl 153 o o5 dslas V0 Sl R o Sde Gla s, 51 K e g
el 0l s e ol ooy 40 dolsl 3 a8 Wlazils (g5l Al o 53 1y Stmad (p 2i 25 Jalsy Lo
A ol RE=Y il Saas Jlie Jls b S odel ks alslas b
SW — 10(0.5RHOB+O.04ILD+3.GGR+1.2DT+0.19N PHI1+0.4)
)
ol s RP=0/YE 30 ez ST b (sl ltie
S,,=Ln(0.03+0.1RHOB+0.03ILD+1.6GR+1.2DT+0.19NPH]I)
()
A ol REZVY0 06 g5 cnl Sl (Koo Sl (2t o alas Vslan s 51 g
S, =Exp(0.2+1.9RHOB+0.21LD+2.6GR+0.2DT+0.19NPHI)
1)
ol s Gl dix sl gl R= YA Saens Colg 3
S, =2.6+5.3RHOB"® -3 5ILD**+0.01GR"*+0.52DT"*+0.2NPHI *°
(V)
03 it Jgeme Ogn S5 s Dl Sl eslinal Lot gt 5 edd (6, Se3ll Ol Ll Stenen oy 0
e et b Jgems Dge S5 0 pie A gl s Sl Aol il @ 4 Sl s e edalin 0 B Y sls IS5
3550 adlae 3l gLt el S aog Je Olse o ) cnl 51018 ol 3550 () 53 oS 35800 amS

Sy e Asﬁ-\sﬂjii: S s e 4 aalsl 5o 1A s gas eslital anlllae

0.8

Qo OP

0 0.2 0.4 0.6 0.8 1 12
oo (6 g5 03Il polie

6‘“1""“?@}‘“"‘ O‘”w}f) I b edd Lo g edd ‘5);:}|..\5| ui tuld,,‘;:.w%,p—v‘}ﬁ

52 Statistica

ITA0 Ol 5 Sl V) oot i Jls Ol S gl ppn a3y = ol 4,55 |



5> S Sise ileand (i) 5 et IUT (e e lardad Ogen S5 51 eslined b sisle O gLl e

Olpl o8 Csr o Ssods Ol 5l S

0 02 04 06 08 1 12
ou (6 S o3l polie

rsled Jsens D g £ 5 B3, b odd Gt g 0 (5 S 03I O Ll (Soeed o o Y IS5

® [R:=0/2448

0/6

0 0/2 0/4 0/6 0/8 1 1/2

PR ‘5).35 o3ladl polie

o2 Jgonn O e S5 s bodd Gt 5 odd (S0l O gLl o (Kiesen o o -1 S
1

® [Re=0307]

o
~

O] o U‘“‘" )g,aLS.o
o
o

o
N

0 0.2 0.4 0.6 0.8 1 12
oo (g S 03Il wolie

(SN Pyers Dsre B3 oy b odd Gt 5 0dd SN O gLl e (Soen b s g -0 YK

A0 Sl 5 ole ) ojlad ot dl Ol pl Sl i a0 55— oo @i |



J‘)&Aﬁ&]ﬁ.@c&)lﬂ}ﬁ)} ‘)'“) c@-l}ﬁ 63[.&

(B b glanlad O g S5 (14 g5 BT 1 eslinal b il OF pLdl ppress —4 ¥

Slanla O g S5 Jo 3 Shas 354y S sl BT 51 ccmlin Jie G 03,551 oy sl 1) 55 a3l 3
S Gesls AVY s Laesls IS o 5s Vo) (illdie Cr o slaesls (g 2odIS (gl ool sl eslinal a8
s 3l s o) leesls sy 2 Gl el sad sslid Saeslind S5 e L 53 (slad U
ﬁ)}iﬂ gl Sl el oS sl Hy baesls el sl By 3l SO Ry ol Lol el esland rbe
03 e b ot 51l ool (gl oS s (651,85 Il lls Ol aen B3 el 0l Oly e sl K
s 3350 se e

D313 Sl et 4 4 Glate DG Sils Do @315 3 LSl et 51 Dl 4 (BUS 03)50 ety
a el gy ol 3 lesla g 53 Al Ll 1yl OF 850 1 akols o a8 a3l OF 6wt G o3l wgad
(Caalid) 65 Olpee b 5 L aesls 53 o 358 o0 bt dslad &g a0 bl 5L 5550 (glaad o sluss
sy e DS L s Jool gidr laadsr i f indh 5 Ksde ol Lol baadpt pl 51 S a
Lt slaasi ot a1y Laasls Ialimes 5 3,8 arboea LT (sl st 55T, Laosls 51 (658 0la b 1SS 50 55 0155 e
L s onl 3 ke bl 61 2) st ol Laesls 3 (6 mis K05 oS S e g aalsl L3 B i)l als s
o3ls ¥Y4 £ S 55 03l EYA (Jgl oIS 53 esls VEO sl (g DS ol s (55 amer e V=YY el
ol o3 031 QLS VG £ Il s e 28 51 a o 5 (slao,lol ki S 13 6 g 2S5

3 S oo 5 sl lal -8 g

L poize | SSln | Slome Sl | bl

(S 2o Sl o S) S £/0 /e Y
w;}) O}j}i—w&
+ /A0 A /oY
(JM)J
- ‘) “J'Q‘e}‘)@_}ua
ﬁ Lé o /LY /AA /Y
(e
QSTU-;&T) Lo ansl /X1 A /ey
sy Se) PRI
Y/0 Yix3 WAL
(o
JCL,;;\ /YY Y R
.r".\ Jiwy\s ;W_ ¥ 6‘&9‘.«] -0 JJ..\>
b it | S0ke | Sl il | 3l
(oo o ilo e 5) J&s | 0¥ DAL o
e ) PR g o C i B VAC) VY R
(M)b
o) Sl sceslie | /8T e g
(e

ITA0 Ol 5 Sl V) oot i Jls Ol S gl ppn a3y = ol 4,55 |



53 IS ige silwand Grs 5 sled UT (o b (glaalsd 0 g S5 5l eslinal b i3l gLl s

Olpl o8 g G St O3 5l S

(oD LEansl | +/8) Ve o/0Y

el o) TP Y/A /YA AL
(&g

clelal | a/ra VYY /et

o IS o 5 slaeslal 1 g

Lo joize | pSSls | Slome Sl | bl

(oo o il e 5) J& | Y/ EA | e

o ) O35 5= Jodss /10 A¥3 /ey
(Lo s

) (Sl n sz lis | /0 VO | ey
(e

(sl LBarsl | /08 VY oY

2l K)ol v/ AT A
(&g

Slelal | ey AL o/

y\jéﬁt}wéu,@‘u,umsj\&«ﬁL;|ﬂgb>ﬂ;6\ub§ow;)u;,)j\uuwp@u»@ﬂdl}
p‘up@wwgm4519,149'-5):,:&J@.,\;Mlﬁvjm;mwylp;\&{,ad\ﬁ)xuﬁma
35 ol ool sy o b (glankad Ogen S A aloue b 2SI K s gl ot b Vsl 1 eslizad
IS s BV dsdar sA LT Gla JS0 55 OF B sladdsles) Wil o ot 8 dalas G 5 ot dlolee
Jﬁf@MW?ﬁé‘wdwﬁ)bjuJ@%

A3l e 3 Do a by 2t 5E G s Vsl

sl 2D Gl o b (Slankd O g S5 dllas

0.02+0.5RHOB +0.INPHI +0.05ILD —-0.01GR—-0.007DT If §,<02

Sy = EXP(O.26+1ORHGB +2INPHI +O.25ILD—0.ZIGR—O.7DT) If 02<§,<04
05 +02RHOB +0.0INPHI +0.06ILD -0.0IGR-00IDT If §,>04

QD

b Sy b sl 5 Ol 53 &S ol dewsles JCL,;:\ Sl xEe 5 /Y 5l S pslie gl Jyl 2D dsles

ol ol oalaid &Lw

53 S (Sl st i lanlad O S sl

0.18—-0.08RHOB +0.5NPHI +0.33ILD -0.1GR-0.26DT If §,<02
Sy =4 EXP(056+10RHOB +4.INPHI +0.75ILD —O.SGR—O.QDT) If 02<§,<04
—04 +0.32RHOB +0.3NPHI +0.42ILD —0.31GR-0.3DT If §,>04

Y)

ITA0 Ol 5 Sl V) oot i Jls Ol S gl ppn a3y = ol 4,55 |



)\)&wﬁ&}dﬂcd)lﬂ}ﬁ)j ‘JA) c@-b ‘5.3[.&

dsles 93 3l aS ol acula ;.j CL.&\ ) i 90 /Y Sl S slie ol Jal IS ailes £33 SIS alslas
w‘aMoJW\ﬁdk}ﬂ&CU&)Ja}

e NS Sl St o lankad 05 S5 lslee

0.2—0.01RHOB—0.2NPHI +0.09ILD —0.01GR—0.2DT If S, <04 v
Sy ={(0.27+EXP(-7.4-2.21LD+03RHOB+15.1GR-263NPHI+12.9DT)) If  04<S, <06
03 +0.02RHOB —0.3NPHI —0.2ILD —0.01GR—0.3DT if S, > 06

92 Lolen LF}G} Jsles 9 )\ aS ol dw.ubu u] CL..JJ‘ /A )‘ j'.'.i?g) v /8 )lJ:QSJ.:.»LE.a 6‘]: f}w JIMDAS I3l
el 0 o3linel 3 s mb Sy LS ke

Jol yews

0 0.2 04 0.6 0.8 1 12
ou (6 S o3l polie

.d}‘j’w%)A aﬂﬂﬂﬁauﬁgﬁbﬁbuﬁ gkﬁ‘;&*«h—?dﬁ

P99y

0.8

R2=0.8488

o (S ey 3 0Lio
o
D

0.2 I* ‘
0

0 0.2 0.4 0.6 0.8 1
oo (6 S 03Il polie

095 A 3 0dd i Sl palie b (aily palie Dls (Saeer VS

ITA0 0kl 5 5l V) oslod @i Jlo Ol el s i ny 2b sy — pode 4,35 |



5> S Sise ileand (i) 5 et IUT (e e lardad Ogen S5 51 eslined b sisle O gLl e

Olpl o8 Csr o Ssods Ol 5l S

p o NS

1
|
A 0/8
X R+ 0/82 A
_'._-'g‘ 0/6 o-&ﬁ!o
% 04
9
3 on

0

0 0/2 0/4 0/6 0/8 1 1/2
Bl e ey ol

o IS 3 ekd iy Gt palie b Ty alie Ol (Srcan A S

e 3558 slresls gl s b glankd O g S5 Jie 5 Shes Vg

NMJ:M)AS r):J:M)KS Jsl ms
MSE R MSE R MSE R
v/ A n//\Y v/ WY n//\i ./h\ h/\//\

S e landad Gl g S5 5l eslital b Jie 5 Shas L;!Lij\)‘&l».@,?fd}d\)’] aesls (Vsleo s 31 ey
&;M‘GJAT/\J)JO-W)\\ U‘\ 6L§JK‘QJJM@LUMJ§)|J3W)fb)}ﬂLQF%)|

Jol s

12

0 02 04 06 08 1 12
ouls (6 35 03Il polio

gl S Wsles b 0k arloee slaasls 5 84051 laosls (Koo 4 K&

A0 Sl 5 ole ) ojlad ot dl Ol pl Sl i a0 55— oo @i |



)‘)&ﬂﬁ&hﬂcé}lﬂ}ﬁ)} lJA) c@-b 62[.&

P90 S

,,:.aui.o
o
[e)}

e

By

o
i

ES

o..\.w‘_g;ﬁ

o
N

0 0.2 04 06 0.8
ol (5 yu5 ojluil polie

1 12

093 NS Aslas b odd alone glaosls 5 03051 laesls (Kian V0 IS5

p o ydS
1/2
53 1
B - 0/6278

0 @
0 02 04 0/6 0/8 1 12
ol (58 o3ladl wolde
o A alan b ok aulons (slaesls 5 0 g3l slaosls (Samer -V 3
D031 sWesls gl s b glankd O gm S5 ks 3 Shes A gu

UM.J:M))\S r,;;@&s Jsl mds
MSE R"| MSE R | MSE R

oY Ay v/ +/VO v/ YAy

Co o cpi 5 b Sluye Sle o meS (ldde (pl 3 sl e sdalive £ 5 Y Jsldr 53 oS ) gkilen
Je Olsie ot o (lalans 0o S5 5l sel oy p 53 2dIS sl 18] o Gl g 2S5 Sioan
s pdie Dl da sa e 53 (S3leand 5 Sl T Ll e S g

IS ise sy 5l eslial b siile O gLl (g3laand 5 (e -t

53 el Gy Gl Pl o (sl o b (slandad O g S5 5l eslinad L aig alae S LS a3
Cose s bbb O pLsl eyl sl oy alslae 3l eslizal L Laosls 3 oshad oo 55 e 4 a3
oo ol 3 sl b sisle O gLl pess 53 b eyl n 55108 S0 nl e dle Ll old (g3luand S

Laosls &5 @U & Sl S5O g sl S alS L;La;)}oﬂ Shestatal b g5ludde cpl js il sl pns

ITA0 Bl 5 Sl V) oled crind Sl Ol el S gl (pon s2n gy — oo 4,55 |



5> IS Sise ileand (i) 5 et IUT (o e lardad Ogen S5 51 eslinad b sisle O gLl e

Olpl o8 Csr o Ssods Ol 5l S

jﬂ-szb;‘g#b@ﬂuﬂ}“dlﬁjcuLL‘KW““&‘}@)};Cbbdj;y}@jwéuwdeﬂs
oslaial 5,50 (63955 o pite SIS Sl 8 &iF WY S dleds iy o5 °°4:.élir.:.uj‘_5.).>)\.kla &5 C-’U
53 eslaial 5550 (834955 e 3 K e SVl i dbj‘\ Jodor pomen s 0 0L 1) (g5le a5

as e QLS T (gsle 4l

ol A o ealial 5,0 (63959 B 3 S p SVl o B @|_,J -4 Jdyi>

S2505 Sl e i
05 3 oue slie )4/YA (£/Y YWeibull(
S
L axsl )Y/ o+ /WNormal
O35 = Jodss )YV o+ /oWeibull
S& )+ /VE /) $Extvalue (
P )+ /¥ /\YExtvalue (

(ﬂ—ﬁ‘)a}uu}&ﬂ (MJ:ng)DJ}j—J"Jéﬁ

PRI

ali

Z

Qﬁ";ﬂ'd' ) LK 4l

53 Weibull
54 Normal
55 Extvalue

ITA0 Bl 5 Sl V) oled cuied Sl Ol el S gl (pon s2n gy — oo 4,55 |



J‘)&Aﬁ&h-ﬂcé)li}ﬁ)j lJA) 4L>.>-L:3 L;JLG

o 4 b w =

- w w
o o o

(g 2 alySa) Dg0 o

(S, SB o5 (r 5) ol amd 53 esliial 5558 (53959 sl e Slol P w58 Y SO

Gl e sy Sl eslinal b Sy 1530 p 5l ol eslinad TSy L1580 05 Sl (g5l 4t Sl R onl 02
Ol il s ml s Lol e |y (ms 5 sl 5058 o 1) (63,5 o el o palas slael a5 5 I8 &3 sm
S5 oalital o 3yse Glresls  Sieen w5l 3l 08 Cose gileand 5 Ses s gl e e &l
slie b (Stan 1550wl Sbie (il sl b5 (15 Cad 53 oS SWolee 4 x5 L e (V0 Jsix)
Lpss odS Lo s g dslan b bl IS e (3l 53 ST gLl s g (0031 5 o 3550

el ool ey a8 (glanad O g S5 s,

.‘5)'\.«:4.:.5).: aalau! 390 ($35,3 6\.&%@&}\# -\ J}.\?

S3505 Sla e ST LSansl | J& | 0555- Sl | Spols
S
6 5 9w gl \
eS|
LS anil —+/t0 \
S % O \
O3 f 5= ol AL et | /80 \
TP AR b | =AY Y \

53 gk ol gl Sl okl oy w5 @b Gb s e 0L 1 gL ol Ll (S3luand an VY IS
STl St 4 S s 5 bl (St b anslie 3 el sl s b LSL et /YA aallae 3 g adlais
Qt%«lalda,dl{dm Olge o das 13 wdige Ll o 1y Ol s 51 slosl Llg e sde & gl 4 5 0l (5L

AEL o VB /e g anllae )50 didlate j3 (g5l g.j CL,.ZUU.S.A INWRTRY

56 @Risk

ITA0 Ol 5 Sl V) oot i Jls Ol S gl ppn a3y = ol 4,55 |



53 IS ige Silwand Grs 5 sled LT (o (glaalsd 0 g S5 51 eslinal b i3l gLl s

Ol o s Gop Saodke O3l 5l S

5.0% D.QS? |20.0%:] 5.0%

0,720

30 - *
2.5 -

20 -

ezl

L5 -

10 -

0.5 -

0.0 -

n o n o n o n
= (] [ —_ —

il gL

(S 1 p5 s ) IS Sige hay 5l ookl b sl O pldl odd dingy Jis oo 5 4 VY IS5

5 oS ol o plomil ol (5SSl 5 0l L iy ol (3l Ak uslie o slalie (Rasg cnl 3 esdlay
SRS o3l ppslie 3 gisle O gLl Sls odal Gy el ol y sl sdalie BB VE IS 55 aslie
b gladad Dae S5 55 b et Sl s s YA e cpl oleand Jis Ls /YA el byl el
5 dete S s SO aly e SVl golel gla is, 45 das e OLES anslis oyl 2 ol aal ety +/YV
Sllas plnil O3y 5 ki b D) 015 o S30s3 5% (nl LA 3 5 Bl e S e ane) s LS

33 e 5 Siluted e S35 L 1) (550 S 55 O3l sl S pldl s S she

0/8

0/6 =l gt s

=0l 5 5 o3l

(1) ooz &b

= o0l g3l Al

0/2

0 0/2 0/4 0/6 0/8 1
Sai5kw of glual

(S S5 05 (s ) ok S e3Il 5 0dd (55l dndd ok L S pole S w5 awlie —VE IS
DS Cige oy 3l ealiiel b e3,5 g el Camlu HIGT -V ¢

AT ol 53 das oo plowil 1y (53555 slaeiie (555 1 30 s Sl ST Sl o osdle S e B,
Mﬁgw aJ}JwASJdeA dsles I e A S ol Sl 4 (63455 Lgl.aﬁé.:.a;:.wo\ﬂ

of Ll s 53 (53505 Sla ine Aoy Iyl S Canle SIUT 51 Gas opl 5o 3L+ B 2) o Ll S e

ITA0 Dl 5 Sl V) oot i Jlow Ol S gl (ppn a3y — ol 4,55 |



J‘)&Aﬁ&h-ﬂcé)li}ﬁ)j lJA) 4L>.>-L:3 L;JLG

4 g_)T CL.::‘ LE L] M‘)JW U.US)\Jf):SU Vo Jg,v:)‘ OJAT &;vw.l.’ GL’U UAL«-"J.: &:».w‘ ok oalail LS"\"JL""
‘wjufwulj\)uwé,uq,wjjl\\ J)J}WMbwbgw\céﬁ‘oﬁju_}w‘JKz%JJ

s e Ol g3l T gLl (505 0 S0l 5

RHOE -
1 ILD A
5
3 GR
oy .
]
1
|
NPHI | . 18882 38275
CT 21827 040885
= 3 é = ﬂ A U é & &
=1 = =1 =1 =1 = =] =1 = = =

82555 Sl it 3L

(S 1 05 s ) sl T Bl (555 5 5555 Sl piia S Oljes —VO JSS

b ite | sy Sl | eS| it | U oSk

Ls oize

LS an! Y AL A AN

S \ AL +/oY /Y

O3 55— s 3 WAV /YA +/14Y

o5 9w slis A /e /LY /YA
e

REPWIILITO 0 /Y /g VALY

S RS 4t =0

S Ll O 055 s 35 & g ol (51305 esliial b L oS e g oo sl 1 S
ol Sl O s i oS W5 glawY O3l s Sl a aeie Ll o el ol a3 ol £55 8 Lol O
ST Sl sy Gl 31 o2zl b 0 gl b g Sloid by S S ke o S8 gL s (s,
Slaosls JUS 53 ol 5ot 4 S IS = Oledb| caalllas 5550 ol 31 (6 S 15 00 el 51 g sk pd Al e
DS iy Oga3l g B3las psb a1y OF doys T g e mes )3 e3ls Cius VTAY o3l 13 (5 S e
S et BT oy Sl eslinad U 1anl aesls (g3lueslel Sl ey U o 3,15 Laosls e 5 43138
Shad Olyen 2 2 (555 ot b gland 0o S5 (S0 L e (B e S s ol
dsles Olge 4 5 uﬁ:.w.a.a G i Sl &S Gladslas ds a5 S 5me slaesls b el slacsls
ST 53 a8 Gldslan 5 I Cige Jhgy 3l eslinad b K0s (gam 31 bd bl Ogal glaesls ) (1 leo

slie s gsleas 2ol A edld Avee (LS Ol ds oo Olgs 4 ) —glal o=
el s Siload sl b 4 ool Sl dslee o e Olse a4 (glankad O g S5 (glad s>

ITA0 Ol 5 Sl V) oot i Jls Ol S gl ppn a3y = ol 4,55 |



35 8 i gileand Jiay 5 gl BT et b glankad O e S5 Sl eslinad b gaisle O FLl e

Olpl o8 g oSt O3k 5l S5

@L’b U’"L"’\ 2 RSN 4.“..3L5.a slael C:“)j: CU C}; “ ‘lafja Lf“’<>: CU L Y8 r 6ﬂ5/e)‘.b‘ slael L: ol LSJLWA.“W.Z
S ol (oleand iy Lo /T ARl sl (6,8 o3Il slie 5 sl Of el Sk odel ks
6MJL§‘ QL;.' w.ud ‘ﬁ.l @L:J g;.w‘ e.a\ﬂ] k;».wJu '/YV dk)-J:.O 6‘4&% Q}:.wﬁ) szj-) LJ d‘i‘d:"i dl}- BLIS '/Y/\
b 53 s il Sopdo e anes > LS 5 ke Sipess S wls e SVl bl sl g
Ly oSt 03l b O gLl (s Seshe Slas ploil 05 5 i pf & oy Ol 5 0 (S50 5%
Q.:.::.? S C».:.\.»:Lw} J:JL»T u}l)ls CJ)A ui-}) )‘ oalazal L Je u.:‘ BE 0_53)\:.3 D) U’Z“”J E) Lg)L.«A.:...& 6"’”[’"‘ 3>
Sl ELal axys s 3 e o NS S0 &S A el il OF LBl s 3 (355 bl 5 S

d‘b).@juﬂ\.:w
35,8 o SRl dllie (5505 bl S35 s (B sl S5 alas o S5 OLGT 5 Ayl Gls,as s

L
&
[1] KAMEL M. H., MABROUK W. M. 2002, An equation for estimating water saturation in clean formations

utilizing resistivity and sonic logs: theory and application: Journal of Petroleum Science and Engineering, 36,
159-168.

[2] AMIRI M., ZAHEDI G., YUNAN M. H. 2015, Reducing predictive uncertainty in log-derived water
saturation models in a giant tight shaly sandstones-A case study from Mesaverde tight gas reservoir: Journal
of Natural Gas Science & Engineering, 23, 380-386.

[3] MABROUK W. M., Soliman K. S, Anas S. S. 2013, New method to calculate the formation water
resistivity (R w): Journal of Petroleum Science and Engineering, 104, 49-52.

[4] LEE M., COLLETT T. 2011, In-situ gas hydrate hydrate saturation estimated from various well logs at the
Mount Elbert Gas Hydrate Stratigraphic Test Well, Alaska North Slope: Marine and Petroleum Geol ogy, 28,
439-449.

[5] WORTHINGTON P. F. 1993, The uses and abuses of the Archie egquations, 1. The formation factor-
porosity relationship: Journal of Applied Geophysics, 30, 215-228.

[6] NAIMI S., SHAHIDZADEH S., RIAHI M., MIRZAKHANIAN M. 2014, Estimation of reservoir porosity
and water saturation based on seismic attributes using support vector regression approach: Journal of Applied
Geophysics, 107, 93-101.

[7] HABIBI M. J., MOKHTARI A. R., BAGHBANaghbanan A., Namdari S. 2014, Prediction of permeability
in dua fracture media by multivariate regression analysis. Journal of Petroleum Science and Engineering,
120, 194-201.

[8] HUANG D., SIMA L., WU F.,, WANG L., LI Q. 2015, Estimating saturation exponent from NMR
logging: Arabian Journal of Geosciences, 8, 6771-6778.

[9] AL-BULUSHI N., KING P. R., BLUNTI M. J., KRAAJVELD M. 2009, Development of artificial neural
network models for predicting water saturation and fluid distribution: Journal of Petroleum Science and
Engineering, 68, 197-208.

[10] VADAPALLI U., SRIVASTAVA R., VEDANTI N., DIMIRI V. 2014, Estimation of permeability of a
sandstone reservoir by a fractal and Monte Carlo simulation approach: a case study: Nonlinear Processes in
Geophysics, 21, 9-18.

[11] QUANDT R. E. 1958, The estimation of the parameters of a linear regression system obeying two
separate regimes: Journal of the american statistical association, 53, 873-880.

ITA0 Ol 5 Sl V) oot i Jls Ol S gl ppn a3y = ol 4,55 |



J‘)&Aﬁ&kﬂ‘&)lﬂ}ﬁ)j b.ﬁ) ‘j-l.:ﬁ L;JL&

[12] MICHELI O. J, HERO A. O., BADEL A. E. 1999, Tree-structured nonlinear signal modeling and
prediction: IEEE Transactions on Signal Processing, 47, 3027-3041.

[13] PANDIT Y. P., BADHE Y. P., SHARMA B., TAMBE S. S., KULKARNI B. D. 2011, Classification of
Indian power coals using K-means clustering and Self Organizing Map neural network: Fuel, 90, 339-347.

[14] ALPAYDIN E. (2014) Introduction to machine learning. MIT press,
[15] ALSABTI K., RANKA S., SINGH V. 1997, An efficient k-means clustering algorithm.

[16] DING C., HE X. K-MEANS clustering via principal component analysis. In: Proceedings of the twenty-
first international conference on Machine learning, 2004. ACM, p 29

[17] NG H., ONG S., FOONG K., GOH P., NOWINSKI W. Medical image segmentation using k-means
clustering and improved watershed algorithm. In: 2006 |EEE Southwest Symposium on Image Analysis and
Interpretation, 2006. | EEE, pp 61-65

[18] KAWARAKOW I. 2000, Accurate condensed history Monte Carlo simulation of electron transport. 11.
Application to ion chamber response simulations. Medical physics, 27, 499-513.

[19] MILNER R. (1971) An agebraic definition of simulation between programs. Citeseer,

[20] ARIAN M., MOHAMMADIAN R. 2011, Analysis of Fractures in the Asmari Reservoir of Marun Qil
Field (Zagros): Geosciences, 20, 88-96.

ITA0 Ol 5 Sl V) oot i Jls Ol S gl ppn a3y = ol 4,55 |



Iranian Journal of Petroleum Geology
No. 11, Spring & Summer 2016, pp. 1-21

Electro-facies analysis of the Sarvak Formation (Middle
Cretaceous) and compliance with sedimentary
microfaciesin an oil field, SW Iran

Z. Eghbalkiani*, T. Goli, A. H. Jdilian, R. Kadkhodaie
*Kiani2@chmail.ir

Received: July 2016, Accepted: February 2017

Abstract

Electro-facies analysis is a sure method in clustering petrophysical logs analysis that can
well indicates the changes of geologic charactereristics of the different lithostratigraphic
units as well. Petrographic studies of 120 prepared thin sections of the upper parts of the
Sarvak Formation in studied oilfield, Southwestern Iran, has resulted in definition of 6
microfacies sedimentary types. These data suggested that the middle Creataceous sediments
in the studied area were predominantly deposited in two subenviornments of patch organic
barrier and lagoon corresponding to inner and shallow a homoclinal ramp. In addition,
using petrophysica logs in the studied well, 10 electrical facies were determined. By
analyzing the data petrophysical in Geolog software, 10 electerical facies were optimized
and then their number was reduced to six. According to good adaptation of optimized
electerical facies with sedimentary microfacies, we would generalized obtained dresults to
al parts of the Sarvak Formation. Study of porosity changes in the electrical diagrams such
as CGR corrected Gamma, and sonic curves in mentioned well, indicated a significant
reduction in facies porosity of 1 to 6. In addition, the results showed that the reservoir
quality reductionin studied microfacies is corresponded to Bioclastic Rudist debris
floatstone/ Rudstone, Benthic foraminifera Rudist debris wackestone / packstone, Benthic
Foraminifera peloid Grainstone/Packstone, with High diversity benthic foraminifera
wackestone / packstone, Peloid bioclastic wackestone /packstone with Low diversity
benthic Foraminifera and Mudestone/Wackestone, respectively. In this study, we concluded
that comparison and correlation sedimentary facies with electric microfacies provide an
efficient method to study the quality of the hydrocarbon reservoir system that especially can
be used in other wells with no core.

Keywords. Electro-facies, Clustering, Sarvak Formation, Sedimentary microfacies,
Reservoir quality.
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Abstract

In this study, biostratigraphy, depositional environment and sequence stratigraphy of the
Sarvak Formation at Fahliyan Anticline was studied. 8 species of benthic foraminifera (4
genera) and 8 species of planktonic foraminifera (11 genera) in the study area were
recognized. 6 biozones have been recognized by distribution of the foraminifera, which in
stratigraphic order are: Favusella washitensis Zone, Orbitolina-Alveolinids Assemblage
Zone, Rudist debris Zone, Oligostegina flood Zone, Whiteinella archaeocretacea Zone and
Helvetoglobotruncana helvetica Zone. On the basis of these, the age of Albian-Turonian
was considered for the Sarvak Formation. Based on petrography and analysis of
microfacies features 9 different microfacies types have been recognized, which can be
grouped into 3 depositional environments: lagoon, shoal and open marine. The Sarvak
Formation represents sedimentation on a carbonate ramp. Sequence stratigraphy analysis
led to identification of 4 third-order sequences.

Keywords. Zagros, Sarvak Formation, Biostratigraphy, Ramp, Sequence stratigraphy.
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Abstract

In this study the relationship between petrographic studies (microfacies, environment of
deposition and diagenesis) and petrophysical data of core analysis in order to identify
reservoir quality of the Jahrum Formation in well no. 11 at the Golkhary oil field. The
Golkhary il field is located at the west of QatarKazerun fault, in between Binak and
Narges oil fields. The Jahrum Formation consists of limestone, dolomite limestone and
dolomite. Petrographical studies accomplish in two parts microfacies studies led to the
recognition of 9 microfacies that were deposited in 3 facies belt tidal flat, |lagoon and open
marine environment. In diagenesis studies the most important factors included bioturbation,
micritization, mechanical compaction, secondary porosity, secondary anhydrite cement,
calcite burial cement, stylolites and solution seams, replacement dolomite, dolomite cement
and hydrocarbon shows. Porosities identified are intercrystalline, intergrain, intrafossil and
intragrain, moldic, fracture, solution along stylolite, solution enlarge and shelter. The results
of this study shows that Grain supported MF3 (Bioclast Nummulitidae Rotalia wackestone/
packstone/ grainstone) and MF4 (Bioclast Nummulitidae Orbitolites packstone/ grainstone/
floatstone) due to the presence in the environment energetic, micrite absence, lack of
widespread cement, presence of effective porosities includes intergrain porosity and
intercrystalline porosity identified are reservoir microfacies. Petrophysical data with high
levels of permeability and effective porosity between these two microfacies is the
confirmation of the results of petrographic studies.

Keywords. Microfacies, Diagenesis, Reservoir quality, Jahrum Formation, Well no. 11,
Golkhary oil field.



Iranian Journal of Petroleum Geology
No. 11, Spring & Summer 2016, pp. 75-83

Al Khalij field in Qatar, and extension toward Reshadat
oil Field, in the Persian Gulf

A. Bashari
a_bashari @yahoo.com

Received: April 2016, Accepted: February 2017

Abstract

Alkhalij field located offshore Qatar, was discovered in 1991 and put into production in
1997. The field is original in many aspects. It is one of the few carbonate reservoir with
stratigraphic closure, the oil is being trapped in upper part of a monocline due to a lateral
variation in reservoir facies. In addition, the reservoir lies within the capillary transition
zone and consists of a succession of highly conductive oil bearing layers (drains) in
between matrix layers of poor permeability. High- resolution 3D seismic has revealed
additional area developed, which were previously considered to be uneconomic. Resent 4D
seimic pilot has given encouraging result to utilize Seismic Technologies to analyse the
evolution of the Al Khalij oilfield over time. Studies shows, this field possibly extended
toward Reshdat oil field.

Keywords: Al Khalij & Reshadat oil fields, Mishrif reservoir, Diagenetic trap,
Petrography, Petrophysics, Persian Gulf.
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Abstract

Studying of mud loss in Asmari formation is very important because it consists most of
drilling expenses. Considering that studied oil field encounters severe mud loss in Asmari
formation, therefore the purpose of this study is recognition of the lost circul ation zones and
illustrating the mud loss distribution in Asmari formation. The mud loss maps in Asmari
field were plotted in RMS software using moving average algorithm method. For this
purpose, the data of 363 wells in gachsaran oil field was processed after data preparation,
for mapping and 3D modeling of 11 different zones in Asmari formation. The data
processing includes different stages such as elimination of outliers, normal transformation,
drawing the histogram, variography and estimation and modeling. In this research, the
geostatistical kriging method was also used for estimation and 3D modeling of mud loss in
Asmari formation so that the output of geostatistical modeling method shows the localized
and better results. Consequently, by applying and analysis of results, the 2D and 3D models
of mud loss in Asmari formation were demonstrated. By simulation and modeling of mud
loss and its comparison with reservoir fault modeling and production indexes plots, it was
identified that the dominant mud losses are related to fault zone fractures and in minor
cases the increasing of mud weight is the reason of mud loss. Applying appropriate
operations such as under balance drilling (UBD) and suitable well placement, use of drilling
mud with proper mud weight in severe mud loss points, use of NIF and MMH especial
drilling muds with lowest formation damage, or a combination of these methods are
suggested for mud loss control in critical points of the oil field.

Keywords. Mud loss, Lost circulation prediction, Geostatistical modeling, RMS Software

Environment.
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Abstract

Estimation of formation water saturation (Sw) using log data is an important approach in the
seismic exploration and characterization of a hydrocarbon reservoir. Therefore, it seems
that the proper prediction/simulation of Sy is essential. The first objective of this study was
to develop a predictive model for Sy estimation based on hybrid cluster analysis with
piecewise nonlinear regression, and after that, using the developed model, Sw was simulated
by the Monte Carlo simulation (MCS). In order to achieve objectives of this study, a group
of 909 data points was used for model construction and 302 data points were employed for
assessment of model. The obtained results of MCS modeling indicated that this approach is
capable of simulating Sw ranges with a good level of accuracy. The mean of ssimulated Sw
by MCS was obtained as 0.28 m, while this value was achieved as 0.29 m for the measured
one. Furthermore, a sensitivity analysis was also conducted to investigate the effects of
model inputs on the output of the system. The analysis demonstrated that RHOB is the most
influential parameter on Sy among al model inputs. It is noticeable that the proposed
hybrid cluster analysis with piecewise nonlinear regression and MCS models should be
utilized only in the studied area and the direct use of them in the other conditions is not

recommended.

Keywords. Formation water saturation, Cluster anaysis, Monte Carlo simulation,

Piecewise nonlinear regression, Sensitivity analysis.
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