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Part A: Vocabulary

Directions: Choose the word or the phrase (1), (2), (3), or (4) that best completes each

sentence. Then mark your answer sheet.

Mrs. Harding herself was thin and frail but her son was a sixteen-year-old.

1) unbearable 2) verbose 3) sturdy 4) lethargic

Some tribes still the more remote mountains and jungles of the country.

1) forego 2) inhabit 3) ensue 4) aggravate

The of coffee brought Christine into the small cafe.

1) aroma 2) fragility 3) whim 4) badge

The client our proposal because they found our presentation banal and

unimpressive.

1) recognized 2) emulated 3) hailed 4) rejected

Immediately overcome by for the wrong he had done, I lowered him to the floor

and tried to apologize.

1) remorse 2) charity 3) stubbornness 4) esteem

A health inspector gave instructions on how to correct the problem; we all found

out how to handle the situation.

1) perpetual 2) rudimentary 3) explicit 4) trivial

| the cold I was getting by taking plenty of vitamin C pills and wearing a scarf.

1) vanished 2 )squandered 3) forestalled 4) penetrated

Why would lan want to claim his inheritance and then give all his money away? It was a
to me.

1) riddle 2) peril 3) glory 4) fragment

He was later accused of writing loan and de¢posit records, found guilty and

sentenced to three years of imprisonment.

1) essential 2) fraudulent 3) vulgar 4) witty

The question of how the murderer had gained entry to the house the police for

several weeks.
1) exhilarated 2) assailed 3) countered 4) perplexed

Part B: Cloze Passage

Directions: Read the following passage and decide which choice (1), (2), (3), or (4) best fits
cach space. Then mark your answer sheet.

Scuba divingis a form of underwater diving in which a diver uses a self-contained
underwater breathing apparatus (scuba) to breathe underwater,

Unlike other modes of diving. (11) _rely either on breath-hold or on air pumped from
the surface, scuba divers carry their own source of breathing gas. (usually compressed air),
(12) greater freedom of movement than with an air line or diver’s umbilical and longer
underwater endurance than breath-hold. Scuba equipment may be open circuit. in which
exhaled gas (13)_ ~ the surroundings, or closed or semi-closed circuit, (14)
is scrubbed to remove carbon dioxide. and (15) replenished from a supply of feed gas
before being re-breathed.

1) that 2) on which they 3) which 4) they

1) allowing them 2) they allow 3) allowed them 4) 1o allow

1) exhausts 2) is exhausted to 3) exhausting 4) be exhausted
1) where the gas breathing 2) which breathes the gas

3) the breathing gas which 4) in which the breathing gas

1) the oxygen is used 2) the oxygen used is

3) uses the oxygen to be 4) used is the oxygen



Part C. Reading Comprehension

Directions: Read the following three passages and choose the best choice (1), (2), (3) or (4).
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Then mark it on your answer sheet.

Passage 1:

The world’s oil supplies will one day run out. To postpone that day. several countries have
already introduced oil-conservation policies and legislation. It would be unfair, as the graph
indicates, to expect every nation in the world to cut down on oil consumption, but certainly no
nation should allow oil to be wasted.

Until recently, the unnecessary burning of oil was worst in the USA. There, between 1976
and 1978, an average of 56% of all crude oil was refined for sale as motor-car gasoline. but
only about 20% of that was for essential transportation. A 55 mph speed limit, week-end
closing of petrol stations, controls on the temperatures in public buildings., compulsory
insulation of new public buildings. and restricted outdoor public lighting are just a few of the
steps that Americans have taken or are now seriously considering in order to solve their short-
term oil-supply problems. Parallel to these indirect measures. a great deal of work is being
done on improving the efficiency of automobile engines (so as to boost average mpg) and on
utilizing the products of combustion which arc usually lost to the atmosphere. An example of
the latter is the system known as 'co-generation' of power: ie., using the waste heat from
factories, hospitals, apartment buildings. etc. to generate clectricity at power plants built on
site. Cogeneration is already providing about a third of West Germany's electricity. Additional
oil could be conserved if electricity supplies were increased by the expansion and improvement
of existing hydroelectric power stations.

"Countries have already introduced oil corservation policies and legislation" in order to -
1) share oil reserves 2) increase oil production

3) stabilize oil production 4) make oil reserves last longer

It would be "unfair" to expect every nation in the world to cut down oil consumption
because ------ceceeee .

1) this would make less oil available

2) oil-conservation policies are effective

3) a few countries are consuming most of the world’s oil

4) oil supplies are decreasing at a tremendous rate

In the passage, the use of oil for transportation is an example of "unnecessary burning of
oil"" because ——-----

1) it increases air pollution 2) it demands speed limit

3) it wastes people's money and time 4) most of it is not for essential transportation
In the passage, the word "measure' is synonymous with .

1) step 2) policy 3) plant 4) control

The underlined phrase "the latter' in the passage refers to --------=e--- .

1) boosting average mpg 2) insulating public buildings

3) utilizing the products of combustion 4) improving the efficiency of automobiles
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Passage 2:

The perforating method of well completion has been successfully and widely used in most
producing areas. In the past, the desired perforation results were achieved by simply shooting
numerous large holes in the casing. A perforating scheme for an area, or particular well. was
established by evaluating two types of experimental; data; the well flow index and the
productivity ratio.

The well flow index test is a mean of determining the relative flow capacity of perforations
in a linear system. The test also gives information on the perforation size, shape and hole
damage. which can be expected under wellbore condition.

However, relative flow data from this test cannot be accurately transformed into the radial
wellbore system. Thus. no true indication of the productive capacity of a perforated well can be
obtained from the writ flow index test.

A well productivity ratio is derived from electrolytic models built to simulate perforated wells.
Available productivity ratio data are limited in that all-important variables are not extensively
evaluated.

Modern completion techniques such as limited-entry perforating single-plane fracturing.
steam and hot air injection and chemical consolidation of incompetent formations all rely on
injection and/or production from a limited type of completion. These completions may consist
of several high-capacity perforations or a horizontal notch, which is equivalent to an infinite
number of perforations in one plane. Proper design of these new completion techniques
requires, in part, accurate estimates of a well’s productive capacity.

We know from the passage that "well flow index'" and "'the productivity ratio" are >
1) perforation results  2) experimental data  3) evaluation methods 4) perforating schemes
One limitation of productivity ratio data is ----------- i

1) incompetent formations 2) riot considering all variables

3) flow capacity of perforations 4) derivation of electrolytic models

We understand from the passage that well perforation systems are either or i
1) linear-radial 2) writ-electrolytic

3) simulated-perforated 4) consolidated-horizontal

The word "notch", as used in the passage, is closest in meaning to --------=-- :

1) capacity 2) hole 3) model 4) scheme

It is implied from the passage that the main purpose of perforation is to ----------- :

1) allow fluids enter the well bore 2) estimate the capacity of the well

3) collect information about the well 4) simulate the productivity of the well
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Passage 3:

Much oil remains in fractured, oil-wet, carbonate oil reservoirs after waterflooding and in

some cases in paleotransition zones. which result from the oil/water contact moving upward
before discovery. The high remaining oil saturation is caused by a combination of poor sweep
in fractured reservoirs and the formation being preferentially oil-wet during imbibition,
The reason for high remaining oil saturation in fractured. oil-wet is that the formation which is
preferentially oil-wet will retain oil by capillarity, and high oil saturation transition zones will
exist where the upward oil film flow path is interrupted by fractures. The height of the capillary
retained oil column is proportional to the product of Interfacial Tension (IFT) and inversely
proportional to the capillary radius.

The forces that retain oil can be overcome by altering the wet ability to preferentially water-
wet conditions and reducing the IFT to ultra low values. Therefore, the injection process must
be designed to cause spontaneous imbibition of the injected fluid from the fracture system into
the matrix. Also buoyancy will tend to force oil to flow upward and out of the matrix into the
fracture system.

The primary driving force for spontaneous imbibition in strongly water-wet conditions is
usually the capillary pressure. Reduction of IFT reduces the contribution of capillary
imbibition. Buoyancy. as measured by the product of density difference and the acceleration of
gravity, then becomes the dominant parameter governing the displacement, even if oil is the
wetting phase,

It cannot be inferred from the reading that capillary pressure is ----------,

1) the product of 1FT

2) not influenced by the intensity of rock wet ability

3) a disincentive factor for oil recovery in fractured carbonate formations

4) one of the effective parameters in production efficiency in water-wet reservoirs

According to the above passage which sentence is true?

1) Paleotransition zones are mostly water-wet rocks.

2) Wet ability alteration and ultralow IFTs ar¢ designed to maximize the oil-retention mechanisms.

3) Spontaneous imbibitions by capillarity may no longer be significant because of high IFT.

4) Spontaneous imbibition by capillarity is an important mechanism in oil recovery from
fractured reservoirs.

Height of the oil/water contact in porous medium is directly proportional dependent on

all the following factors except -- ;

1) IFT 2) gravity 3) pore size 4) difference in densities

Introducing an injected fluid into the matrix of a fractured formation is challenging

because ~-------- :

1) spontaneous imbibition is often significant.

2) buoyancy effect is negligible. thus the injection will be inefficacious.

3) the height of oil column in this kind of formations is low and injection is not economical.

4) the injected fluid will flow preferentially in the fractures rather than through the matrix.

Which one is not due to formation being preferentially oil-wet?

1) low sweep efficiency 2) minimum Buoyancy forces

3) high oil saturation formations 4) oil/water contact moving upward




Sl plouit Jxo

F amino I2TD (pusige oob) Jumil o3 DY 3lae Y §) og0s (3b ) 20l )

. x+Y ’
Coul plas A Jluic A= lim I

X—>+co YX+A
D
eV (Y o {\
Y
+oo (f ed (r
O0+i)"®
(V=1)
=Y (Y =¥
Y (f Y(r
R -
foaal plas f(x) = Z—(x—r)" &b gl Res ojl
Y
n:Yn(lnn)
(=\Y) (v [ o
(\.¥) (f [.x] o
AlaS Lax jeme Joo 1(0) = FSIN0 v )80 51 Jeol> pdaw Coolue
A’ (r 7' ()
YYm (f Ve o(r
dz oz X,y F——
5 A=a—‘+g o),_.ac,__u.bé.l:ln(ﬁ +e') w2 ,—d
3"z 9"z
‘.'C.«u'('d‘ B=—Y"——‘Y"‘
ox'  dy
B:\,A:\(\' B:c:,}\:\(\
B=o 3 A=o (f B=\,A=0¢r

Wl ) g w Lad 10 0,0 Sy LS o e ST
R(t)=costi+sint j+tk
Sl plas ol bl

t
(Y - O

A<= S|~
-] - -

(f (xr

ax' + fyv =VA byd can F(X,¥)=YX—YY +) &b jlade (9 yaas
faad) g0 G alais plas’ )

§
(\.~;) (v (x,=y) O

Y )
(-\.;) (f (—=v.v) ¢

-

e

-y

-v¥

-Yé

-Y¥

-Yy



Slalone ploit Jouo

Y azmiio 327D (uiige oob )« Jummil s OY3las Y 3 ) ogas (b)) o0l )

[ R

Sl plas I = dxdy luie
nYeri-y'SHtY x" * ‘v'

—Y7 (Y —¥n (\

f (f Y7L (Y

rer 2
e.c.»l,u.l=j' I e X dxdy 1,850 Lol>
y

Y
e’ = (v © A
Y
Y
e+
e+ (f —

g 9SYSY 0SXSD olrics it jamame bl b S WS 5,3
Sladbc<z<sY

ﬁ'(x,y,z) =(x" - yz)>i‘ + (yY - zx)i +(z" - xy)l—c

.(J.IF.ﬁdO ) S mla I‘z‘s)bg Oldo o g9y JISSH Hlads

S
Yol plas
Yoo (Y Voo ()
Yoo (F Yoo (¥
ol8 T s ¥ = v+ . Yy =0 aole jl gla> ¥y =X S
xInx x' Inx
y ="Ax + B(lnx —1) (¥ y=Ax+B(Inx+)Y) ¢\
B
)'.z‘z\x-*Inx—\($ 'vax+lnx+\(T
FOXAN Y = (Y H )Y VY =0 Jauilbss adslae gogos g
fowwl plas
y=ce" +evef (v y=ce+ee”

V=YX H )+ AN H) (F y=c(YX +1) + ey TX +) (F

)
O Y =UVX e pei b x'y’+(x'+x)y=o Uslae o5 il g
plas Yu 9 Ju Jos &olyd i ai Slgz 09h oo o S dolae SO
ol

_v(x)=\/§(AJL(X)+BYL(X)) O
N Vr

y(x) = VX (AT £(x)+BY 5 (X)) v

y(x)=VX(AT | (0)+BY | (x)) «r
Wy wr

y(x) =VX(AJ_(x) + BY, £(x) F

-YA

-Ya

_¥.

-F)

-FY

FY



Slubxo plou! Joxo

A azmiio 327D (uiige oob ) Jummidl s OY3las Y 3 ) ogas o3b,) o0l )

Yol plas .(-Tx' +Y)Y =y(x+ xy') il i 3 alslre  goges g

—
y T=;(—Yx'+r)"+cx}—tx‘+r 0

v

=Y

b

Y
= S(—VxY +¥)" +e(-vx"+7) (¥

e K
y ' :3(—vx’+r)'+c(—rx*+v) or

LY [
y ' =T(—YxY +1) +ey=rx"+r (F
“

S(t) o5, . F(s) =tanh_\(-:;)+cot_\(s) 5 F(s)=L(F(t))

‘-‘C«d‘f‘.}f
fu):M x m_,z_L[smht &
; sint +sinht y sint +sinht
fy=——"—« AW=-———«

iglide al by ylos & 593 (g pu sl

'
f(x)=rx" +¥x—) ,—%<x<?, L=mn

T

s O w=A
¥ ( X (
Y \l
T +\YT—=A T A+H\YTT=A
e kR —_—
¥ A
iz 9o dolas yo
Uy —fuy =0 o< X<\
u(x,o)=x-\ u(xe)== oSxX2VY
u(o,t)=o u(\v,t)==o t>o
§ ot P'é.f u(Y,\\) )'u\i.o
=Y (¥ -#
Y(f gAY
x ) = cosnx
‘.'c...J,L;f.I f(x) (V+cosTx)dx Jobs f(x)=_+ 2
! Y Y
n=y TR +)
Ya \a
— 1T (Y —T (\
oF oF
Y4 \a

—(f 2
OF( a?‘

-F¥

-¥o

-¥7

-Fv

-FA



b pldl oo

% axio I2TD (uiige @ob) Jamil o3 DY 3lae Y §) og0 o3b ) 20l

\
el plas 2 =0 Jgo F(2) = ze” Co8(-) b owile

o] (_‘)n 0 ( ‘)"

nz;"(m)!(m-—\’)! (Y Zm O
°° (-\)n ( ‘)
nz;:‘(\‘n—\)!(\'nﬂ)! (¥ Z(m)v(m_\)y \J

A o )W ol gasld o yS M5 o b J’:‘(rz +Inz)dz JI 350 jlade

Ap1 T
\'&m'f'df—‘T—<AArgz<? o ygee
e A -Y=im (\

—Y+im (f YHIT (Y

-¥4



Ve axio 327D (i b o) o Plosid b | il (pn0) ¢ gogos ouwlidipnn)) ol yao ) (we )0

9 1A Cuadge mﬂ(x(\+c‘ ). Y) Glaike & (X,Y) wlaise U A adai (Srain) oo vl aul g b as Jige ;0 -8)
iz Jlocl 5

38> ool S n (T 3,55l ool S (Y osblu s (Y s by (A
fams oo (LS 1) P £ an blio owliliipme) £y -OF

i o ()

b o (Y

ek e (F

4.'...:5}.5 Jl,; So b sl (F

Fadly oo vyl (o 00220 LIS (pd pI0S Jlie j90 sloged g JS3 @ aagi b -OF

(hmm ,:\"
‘L En mex
Z’ A
o J — 6h max \Z) > 6n
T En i
(F) A\ (Y) ()

Camntdgn il 4 )5 S0 ol Ld 5 3l ol i 30 el gleoj )0 4T e po blie KL waxei b -OF
Flawl 4 35 plaS b Gollao S o2 Yol (g 9edns

N
5 —
A
Ay (s : Ar
Ar (- 94\ Ar
Ay

Ay
(F) (Y) (y) )



IV [P S 0 RSN sl jo waly ol jluosi g 4350 e Sad> Fadjo oy slRe}H0 e Argl)
sge (e pS P e (F e oo Yo (Y bwgia jezme V0 (V0 jemme (n 285208 P2 ()

Yol ouds (il o 300 S Caglie p (s Jlow jLAS 4B ez 50 O)ls plus
.é)lﬁ&wéw,wﬂﬁ‘s@ JL:MO )L.'..i(\

B3 oo 38 ) K Coaglie o U 2l L (gdiaie JLw a3 (Y

a3 ga alS 1) Ko Zasglia s .o, el L sdae Jlw SLia (Y

A2 o als I)._i;,.,;a,u.,.on o=als b Jls L (F

Fogulh g0 oy d LS pluS 1 adgl Jadas Lals ol (p pidon Yaomo pgusy Y Gos Juli8l L

s anls (F el po oSS (Y sl S (Y Ll (A

AhAS o ) e do i L Y U ply ipuilyel Gl & G iy 01385 sl Sluadl SIF SO 0 a5 | Jyge 30

Ao |

ol plas G glpedama 30 oi sl (o g cewl owlil e olye0 plal @ laie Sauwlys) oye0

e S - S (1 O S S - Sdgjes ()

O gldom LS - Sdgiadl (F S alins glefen BS L Sgspe (7

ol il 'Oi O30 S0 Olakad ,IGS...... 2B o (Lot gl j1 Lol a0 s

Lateral continuity (¥ Superposition (¥ Cross - cutting (Y Inclusion
fCuml (53lg0 dtwgnl gl oy 9 Vb Sladd 9 9 10 392y Gl 3 el < JSiuvgn U £93 ploS 50

ot ol (F s i (T $ilea (V e gl O

135 o Sl 75 S0 53 33290 S e p lales 4

Gl by JU Sl g 3 gles (Y Bods S 4y 31 Cad 5 030w sles (M

Gl cdli 4 B Cod g e S (F Sade cdi 4 I el g o3 LS (Y

Sl plas g 0ue sl Jlew ola Hloges i joliie

Ll - LS jlogas (F G9re slagad (7 SP Jlages (F L8 jlagas (A
ol i slaali £ plas 51 LS Jlis| s « o o )lus ) Sl Ol Joe 50

gl b o e (F il gl (¥ adyl gl (¥ (Saelisg juen ()

UV Fypr Jerseeses Qi 3Ll oles g G APT 1l o0y 350 S S0 dil Beas S8l b

Sels L sals (F el el (v N L ST A ol st (A
Fogut g0 0SSl oIS 33 (o5 il jold 3l 5me (3 pimiant

ki - Sl lacs (F Soiles, ! gleluii (¥ i glacas (¥ 3L glacds (A
RUY] PR S— NSO clus 5 ol APL fl5ue i L

Sl aliel (F el L rals (Y o=l o als (Y ol o Aalssl ()
39 31 SMhe (3t im0 3 (! o 51 b 43 53 9 W1 s mte 8 HLS 55 0y 0 a8 3l 098 plas
Fogub o0 Al

S oy edgazma 53 - Sabsplo slags S (Y o oy edgaa 3 - Seegh slayls S ()

S G adg oy - Seasn glagg S (P Sees JIF wgi o am o Slgnle lapjs S (7
Fuile o 3b CF 2 aolsl jl 3 el wod i 3o o U s Lide s 1 Sl O g o 30

0253 8 il 3 Sy, T ol (¥ el 9 Kbog) a3 3 elid (1

32 3 i g o ol fy dnSilag) (F o Kibog, 5 ool 5 9 ceili €1

O i Soems Sleguas o2 g (Source Rock) clice Sow Sluogas oo wWilyl oo b Wls,S slacSiw I Suplas
Tl axils 1y (Reservoir Rock)

ogeSs (F Sglall (1 oS (Y ol 5 0

-oF

-8A

-04

—F

-7\

-FY

-Fb

a4

Al

-FA

-$4

~Y.



¥ axio 327D O somigd 9 S5 3udgl s

O it 3| patlas A4S T y0u0 33 Gl o0 ool JU'e S Yo Cdo b adls OLG (2w 43l sla g 5o 3luil o
A bl el L)l fead 30 jlxe glas B S soliil wdle QLS Hlade g eIl 5o (S g

?G‘M‘,ﬂnﬁl\u
Vo (Y V()
Vo (f Ve (¥

3 (D)) Jsl 4m¥ o5g cunglie (o slalaily 4z i o (LIS 1) @Y 99 (o) Johe 0 50 (S 5800 )y Bghas 5 S
S g0 ol 0¥ 93 I piee Juad 5l 59e 1 e 0 @Y 50 (lye LS bglas €315 3929 (D) ey @Y oiig Cueglie

.“@&J"QY)éab_ﬁ&)ub,h’qwb .............. Mf’éqy)éolﬁ)’_u’))ub*"s
Lg;’.hl.‘»,f PP, (\
. el 3 $5eYsk s P >P, (¥
'/:\:\:: """"""""" mecl Y &by P, P, (7
\ S~ - w
: \ \“s \\\s ”" ’f"’,‘ : ‘5):@\19):’ . ‘), <p| (f
[N N\ Se—— / /) P|
\ \ N e I’ ¢
\\ \\ \s‘ﬂn---‘-” 1’ "

2590 S e Jad 3as o 0018 Sledbl 3 solinwl U ca! odel Cawd &y (55l (558005 ) wildes K 51 9 JS
fow! yo Wiz (G) (adgi) Jone

(Al ) ew (Al e ) hat Vo ()
\Y (Y
L WiD
Al VL1300 s e R .0 (F
............. 160
e 3 IZ(\

Ve 300 mos

g
<

A | e} Abald Y

Faml plaS it S 9 42 50 0z (0L) &Y e (ol 00T i 1 (5 5l (5505 o) ol o S 31 315 S

e adT ()

(il on) o) Sy 4 30 (Y
T n;wl)d.!o‘--’ (Y
w4 YA (F
o
W
a2
—pL 1
- .

-YY

-Yr

-Y¥



W oaxio 327D T eosinl) 9 G judal

A o ) add o LA 1) (slo) Y Zlaal Cus puw 5 umnlsliiiog ST 2l gl Cae o (o adaily 5 slha ¥ 31 Splas

g v Jd'E " - Vg € o
o V:m ‘ a" o uR ' €
L

HE= (f V,.=(—) ¢
Vs.:n 8'

Slepaia ¥l Suplal wad oo (LA 1) 00l L g0 00l Ayl gie 1 5% B0 alield jo 1) Cullls) ) Sy pj S8
fansge L 1) (S) Hhp Tae JUSmw 25

‘ AQ
J! B
625 T . — Cr
80 + ‘_;—A D(§
95 + TR
108 + pmeC
125 1 » D
>
»
>
2
V 1 1
tawl sl ey

P Boe Rasy ) bIS aS s sk JU dao sy alad 52 50 1) @dla QUL Hlades (g efe Wil bUS Cumdge ) SR
IS plas Gl ol ouilendl Jlogil jlaio sudi 0315 GleMb! 51 salizuwl b and g0 oLid 1) wilazdls alold

Yol gy sloasy 35
2.17 5B ()
@ JE LT Y (¥
JIE L ¥ ¥
225 JEs,5%a o (F
2210 ® ®223
@
2.19

Y VY jofie a¥ JBs S1icail ool aiily vae) gdaw 3 (6550 Gt @k )0 g0 10 Cuslis A0 faliue Y SO
29 4 glagdler QLD Jlade .l e Sle po)S T VY Y ful oy p0 glacsin JBs 5 caf po il o )5
Sl JI oo iy 435 g0 Sl 005 il

o,Y (Y o, of (\

¥ (F c,f (¥

ety 3 ol 2 blas 4y a5 b abOgo i Ty i @l P = ¥ ol o329 Cunglin b g ok o0l 15 e
a8l o &2 3510 5138 R0 1 a0 aliold )0 aF 34,5501 40 dawgi (S KUl b > Bey 3 3 A sad eald LS
................ ol Cald p ool 0 g Cuoglie
| (i Zaaglis 45 9050 59y 2 ()
el a5 sy 2 O ) S 0 3 (Y

ol (Sgls 45 (53, 590 0 (T

ol 45 85y 2 O 3 et 0y® 0 (F

-Y

-Yy

-YA

-va



1F axio 327D O eomigd 9 S5 3udgl s

\.p—ﬁ,i‘d—;b&—u{'d,—b 39 59 4”3,4—334—93,—9,&8&2—94—!5‘? o&_..q_')o @';Hf&‘a—";)_ﬂ
el (mg) o Je > Ag, = Omg, AL = Ymg

¢ ———- -A ()
] R o ¥
—= -\ (Y

L fﬁ

0,5 oolinul (lgi o0i (B3 pIuT I (Gl Sgieilly 4 by pe clie slaciw ()l Eb Olime (et sl

Tmax (Y Ro ¢\

Fluid inclusion (¥ Biomarkers (v

o9 g0 omd 5 o) 1 SuplaS 43 () 008 dudlguw (yl3ae (2 y208

ey (F u.i.‘...;«...la (v wle s (Y e ()
ol jade aad 51 (Jpualo 09,5 plaS RO ol (e (adiides aiged SO 50

Sty (F Sz (¥ Szl (¥ S F1(
fansl IS (g g0 B> 45 Sl 5 (ol B (T 5 ] 3 b

e Siley 1 (Y le oy ()

Ol g ol sl 5 lagel (F Joy slagsITey

ol S (255 waia il e 5 e S 51 el (lhe0 plaS jole S 4 laie C
Sagzge (F Sgja5e (¥ el (¥ el O
ki 5 olgld wlidimme] 01599 IS 33 (gl Souo b (slaygaSONy

Sdgje (F Sg595= (7 Sgjeelly (F G2l ()
il i s vl 0 2105 gl e 5 ()8 (gig il e i Glime

P al> e (F P 3l (¥ 56 Llsl (¥ ke

2 foml a8 Il ool 5l g9 p1aS 1 Ly 35Sl (g5 s 25 3

Sl g (g 29T g A SLT 5 58y - 1o )5 ()

2 Ol 5 dgal 3 Sl (g a8y - 2l o (V

S LS 5 8y g Sld g (g Saeet - (ol (T

3 SIS 5 8y 5 St g g s 3geeS - slal o (F

WS g0 Byl |) digad (uyoh Dylas plaS 5 o laeatini] glaosls bl

TOC:2 8% t_ :¥1:°C HI:¥comgHC/gTOC S :amgHC/grock

n
QL O len ki a4 i gaiges (Y el SR 5P dgas (A
s le bl 358 Sgai (F Sl ads ply b gLl waes (7

flnl 6982 i i & s Gl b g 00 Lol olas ; SUAS1 1000 g 008 oy sasdys 50
bl S I gl L S oSS (T e A S LS St 1 G 3 ()
eb e L SLaSL Ses BL Sl S B (F gl S 8L ek e 8 - oL S S (Y

_An

-A

~AY

-AY

~A¥

Al

~A#

-AY

~AA

-Ad

_‘n



10 axdo 327D &) W0l 9 S juda iy

T s 4y 35 plas

Al oo doli¥ Susae Lo Jdlis el zalSL ()

| oigki i g e 5 5L’ 9 )L.‘J SH \,&1-5,0 )L-'-i (41

il (on Gl (Sudse L8 e (2S5 LTI (T

s oo el (Sdae L8 gl Y S L (T

fuanal S b canlizo g2 5T Sy 3o sijl T 0309 Caoglio ay il S b £Lud e 53 o Sias digad 0319 Cangliio Capmnd

Jdss jl Jli e (Y Jadsa I Slei ()
il ol glat ) Sly Se (F Sl ol gLt 5l Sly (Y
------------ T30 o8yt 1539055 9y (35100 glo S y0 Rl Julydl
iy als” (b (Y il oo I Job ()
b oo I S (F et A
sl Blhae (s 398 (yaati g1y (o) Al B yao Selas
K= L9, (Y K= AR 4
A HAP L" AP
K=LpA—P (f K=Lu2 (r
A Q A" AP

k2! gl 5395 4 095 pLT Sl 30 (295 S e @ 395 w393 AT Sl 43 (2,5 S e S
Fadl o gal (B o (Figh i ALl plas B yae

gl sadts (Y 59 il st ()

S5 Ssigsp sl S gt s la

il plas @l 5 (sl S 5o (21 Elelil Sy ) (M) £l (slei 5 (M) (Fod losuw v 6 S35 il (5L (5 o040
Spby 5 S g (F St ol gl

R yile e & ddle e Cawd 3 (FZI) oL > ol adliie a5 Ll 9 (RQI) G5 cuds sl o alal) plas
a0 2974 (Dy) S

FZ1 = @, . RQI (¥ RQI= @, . FZ1 ¢\

@, = Ln(RQI) . FZI (f @, =RQI. FZI (v

Sl W98y 5 O g 5 S (gl digad 50 aailandly ki gLl 30 T o (6 19398 ke

Lol i 5l gle Kgad 3 (Y s Wl S Sige 5 4 ()

Col by i Sign g b olbd diges jo (F el iy 5o gle Wged jo (Y
! s als S plas’

e I et s sl digas Jorlss (5 T sl (sl Sl o (gl b (Gt aisal 3 5 S8 ()

3ol syl o solin ] Jyama (gl 0gei St (gl ST S (68 ol olpe p e ole wgal o (Y
ol Wigald aly Sl 5| 2eS 0ud 55

o3l Jlig oS slicl Jyams ] 5l pogei S gl SRS 5508 ol Jolin po ok o Kiged 3 (F
ool digad ally 2l i a5

gl s ot slinal Jpans Gl 5l o Sis (gl ST RS (558 ol Joie 5 Aot (sle wigad o (F
! gl cally R 5 2ty 00t (g 0T o5l

-4)

-y

-ay

-af

-y



V¢ axio 327D &) W0l 9 S juda

€315 59,5 4z § Cul plaS PEF 5,05 o3lail bl

il (JB et g HgpalS oy (¥ S £ ot 3 O35l ey ()
S £ et 5 DaelS oy (F s I i 5 S 2 ey (F
] Toao 4 3 oS (Lo ol S0 (Bl Elad damlie ;0

16 inch Normal=L1.-6<SFL (¥ 16 inch Normal=LL-6=SFL\
16 inch Normal<L.L-6=SFL (f 16 inch Normal<LL-6<SFL ¢
ol plos wijlo ey @ g la> I8 e lyd 51 Oledbl jl solannl b &5 ) bl i Hlade

S.\'o _Sw (¥ Sw _Sxo QO

Sxo =S, (f So =Sxo

RO RpP R P ST — Clyd el il W IS Lol g5l IS g Lol 95 g e ol el gyl IS 0 Cujboexg
3k (Y o s (0

ol b (F o ol (Y

Ol s a3 plaS bl gt A ol a3 b Ll (gos g lal 5l )0 Rw > Rmf 51
LLD<LLS<MSFL (v LLD=LLS>=MSFL
LLD<LLS=MSFL (¥ LLD=LLS=MSFL ¢

Yol (Jab & (2 T ooy o) S (52 )5 514y 35 plos

S s (Y sl e O

Sided o (F EL Gl et (F

sl g (Microlog) Y g,50 510l 5590 50 p15 i3S plas

..x.:.Sd.e S | dasfis 5 Cuoglie Jogal a5 asia olgS oy SN Sl ()

A5 oo (558 o3lailly oligS 3y Cuaglia JJngei SU g obgT oy s Hlnl Rl (Y

S o o |, micro-inverse  Micro-normal Joaei g2 leojes 5 obsS 35 gl 15 oul (F

A a5 03l |) MICFO-INVETSE 5 PrOXIMILY jl3gai g5 Glojan a5 aitus oligS oy Slall 101 (F

Tl Zae (SSP) (Sl (g3 395 Jauiilly 9590 50 15 45 plas

b (o e e S Salis Bl g s la Sl (59 IS SSP e ()

Al e ol ie S Jols 4 (mud-filtrate) (8 T 3gas 2als 5 it Fon ool (213 L SSP s (Y
3 G e Siw e (Mud-filtrate) J8 OF 39i 3l5me 9 53500 S Sl @ s, SSP e (F

Wl o 2alS it S dudlins 2alS g Wil 3o 4 (mud-filtrate) 5 U1 3ea 2015810 sSSP Jlade (F
Clml zazo GRS 1l 5,80 50 435 plus

S g0 (5.5 03 ) JS geiST el 3l ol O

WS e (g T o3l oyl 08T sal) andl ol Il el (Y

S g0 s S 0jlul ) ety 5l (P 9T 3l andl e JaS 50 ol (7

S oo b Ao sl jloel Djso 2 g 03,5 5 ol sl g paadlygl el @gST g0l ) Rl (F

€ ol a1y o 25 GRasT) O (galo 4 g (85 Y S5 (o (6138 4l g (0 1) S0 l0gd 51 S oIS SaS &

s (Y sy ()

Seaglia (F NI

ROw “ S b il ¢y 30 S o2l 53 O Ll ol T 9 (2)59 3008 (S5l (3500 S S
Ry¢Ry (v Ri«R, O

R, R, (f Ry <Ry (¢

oo

-\eY

_‘.f

=\+0

-\

=\«A

-\4

1\



Sl plil oo

Wamio 327D (5,10 30 1 o5 3a> ol 350) Sl qaidigs (w9 )0

Lo s 4l gyl (5e (sl 035 5 po J 08 o 5y 4 (k) By
Y3 g gt gl ot § Ol 310 pIAS O g @) (il widsd KO

(Wbl o ool sue Sy d)
kt kt
C =d (v ==d ¢
“ ‘A ¢“crc
1 kt
i >d (f In c =d (r
A (mwre
ady) S 0 Jbw gl b ole e |y Jadiie bus 53 Jlew (b2 dolae
Y
[ e 1915 L Sow S ol G| 1 k ok
oD - w30 00505 dww i =—— | aw
iy b ol 50 00905 Ay ML Oz 2290
flanl (yh0g 550 s 32) (5 08 43 L w90 Wyl b Jolae
Y (Y v ()
¥4 Yr

o g 390 33 4 3 AIAS WBL(E ) gy I ek glad 45 0 0
Tl Caw )0 (595 Wlaize jo diwgy o & ghail gl laizen ;> diwgy
Lo
]n_»..
re

sl B30 (2lgl 5 e & anly S (T

sl gy 31 a2l g5 e & dly S I (F

=l (pressure Drawdown) o5 Lid bl iouad dedms ol S 0
VOPSi !y SKIN 531 33 s 4 00l Junns G3La! HLiS il g Yo opsi

Yol ey W (Flow Efficiency) b ,> ooty .cunl sads 3158

Y (Y Ya ()

YV (¥ o (v

L oyls playa 8,00kees 3 Al o515 Rea Jadiie b G 50 51 51

foa) Sl iy aolae 50005 oyl 4y 38 plas 51 og Jlows! 29

vpoop vp=dKcde
kp ot k ot
¥ = ¥

vp P . vpfo e .

kp ot k ot

-

-1y

-1y

-\\¥

A



el plodif e

WA axmio 327D (5,10 30 0 o538 oy 350) Sl paidigs (w9 )0

Vo glal )0 () OleMbl b) S aiges Su JSS slailgn] 3o SO g0
Elady (11 30 s aily Cu o )18 (b y> Slad O jgods ol 5 e 5l Sed

ft
day
bbl
o= -::‘/\ﬁtp = u/Acp¢¢r = u/\bh =poft ¢ qQ=sYA—
day
01‘.?\43 (Y FAAY O
Y, oA (F YA (T
st sissaas éﬁ‘)n’)u ............... Cw)é)utﬁjp)é

Byl &0 Al =m0
B &l (f B .l 2Soe5 (Y

Y29l o soliiul s sul 1o gylis glp g > 50 plas 5
Platform Rig (v Jack-up Rig (
Tender Rig (f Semi-submersible Rig (v

039 g olpgl S wlbAcc coe big 4 g ylax sbdly ol
ol KIb wizr 5 53503 9000 0l e AAPEE U 4l o)l IS

#fo (Y dFa ()

Aoo (F YYo (v

top drive s rotary table U s)li> £ 30 2 0 pj il 3 S plas
09 g0 ooliiwl puai' 9

Swivel (v Kelly ()

Rotary Hose (f Kelly sub ¢r

-\\#

-1y

-1A

-4

Y.



Slwilxe ol Jxo

Woaxio 327D (5,00 00y (5 3la> 1y 350) Gl gk (w90

il plaS (o li> ladly) yo upset i

il slady) )l Suglie (3500 pal 3 ()

)l sladld Jlyes Zuaglie fogad el 3 (Y

100l JOINtS (15,5 e jo Sy (ki Uyl Cuelinds (ogai ool 3 (Y
ool Joints ol e cir g lis Ay Culins foaes pal 3 (F

olasly¥ abge A7 pel Lyl guijla o Jlow § Ko 0393 o> 0>

psi
‘f'c‘...u‘—ﬁ-— w wijle ol
oy £Y (Y ot ()
Y (F 0, ¥YF (Y

= ol ad; @ (rotary table) jlgs s 5l (A3 52 5950 JUS aidsg
Y] dalad plaS suge

Hook (¥ kelly ¢\

Travelling Blook (f Swivel (v

-n

-\YY

-\ry



Yo daxio 327D (‘s)lé)a_o)@ .,.s,lb .o}in) T (b (g

095000 Jlodbas 35 30 duilo dd g 0ullS S 2 Jales 15 8 )1ge 31 Splas

i damgne 28 rals (Y KV P I ¢
(Openhole) L o i cll> o ol LuaSS (F (Water Cut) o1 s p 58l (F
O3l g ol rande (55915158 53 JLad GUOLS Sl oy b 5581518 31 ool plSin (g 300 g 5o ,L3d L3I,
il rnds 5390 3153 0 HLES LIS Sl B U Leman g0l 51,9 0 JLLS
o5 = S (F et oS (¥ oS . g (¥ ) g ()
K
b g0 e ol eSS 5 AU Mgy o K—H e a3 L Col ouils haalS g9 S50 4 2L
v
4 Sl O
alS (Y
) DA

GRS s 38 a2 (F
I3 s RIS a2 (F

S\ u/»ﬁﬁ

Jid g w8 8 Sl Byl 0 S 51 09l g edlinul 3 sly G 1 U gl J )38 slp 2l s Sex )
.............. Sax 3l Giaee 20 Wb Sals oullS lus

s 33 b oS oot o Slae (F Sguli o 0L j (Y QS cad i (¥ 3g o0 5 ()

2 - wf ow ¥
Sl plas il o & L qomax i q =q maxl\“"—‘/\'(—-i—' —”-‘/A(—F—-) Jvogel IPR aolw )
(! ol i L2 P, )

i .
——— (Y VAJ .Pl 0
\I,.APb / 0
* »
\Aj j.P
o LB
Py VA
.......... 955 (29 9 e 5285 CEAPH 5 50 a5 ol ol o 31 3 Gl slaouiaSTus 53 digy Jldes ol pd
Al
ASlas aSlas (F Jilos 25T (Y SSlas  Plas (Y Slas o olos (N
ot ! G (FAS o i ) S e il S (gl S el 5 (SRS o 0 pd G
LI [T, Ll gl,g C.‘,a,l’é - j' d.ﬁjlu
HCl = \“s-v_nsC.aC()‘~ =Yoo ~CaZ\Ag(C(’)‘,)v =\AF
TAY Nog
(v (\
foo TAY
i TAF
(f (r

TAY ey

-\7F

-\rd

-\Y¥

-\ryY

“1YA

-4

~A\Y.



Y\ axino 327D [IRV] POFS v LSOOV R DU SRPET PR LO A ST 3| FOOT TR SOV ) T e e

oualin LS, 42 4w & Culy 3l wwiy & UBL g OBMI cpaai oboyloged 0 atus g jU cld Sousl

faigd g0

0308 = 052l 1y = Gy, (¥ O = 0 vy = ) ()

Oy = 05 sy = o (F gy = 0y oy = Ly (V

fadl gai (Well Site Geologist) ol yuw (WUl cpao Wby cjor b3 Slegadge I G plus

&l JF bl (Y & i sld 03,3 Liosi ()

(Casing Point) s Jo> oy cai Jone p¥e! (F Sl o o e Wil ) Cps (Y

Cag g0 solinwl Ko S az 51 (Well Logging) ols slejlage @es U ojie 3o 3ol ol y

S o 25 Caglia (F S ganle LS (7 S endelinn (Y o s e ()
S BGY ol 3 o Ol o3l i, N I E S W o3P 30 (e sl SSh e gl
Ayl

ol gl AOLEH (T palso pubiEll 2l (Y Al pelS . palS (Y el L geli o gels ()
3 (Key Bed) souls a¥ plas 51 Jgdj50 Solidlyd aal jo gslaml Ljl gjie ooy 39 syl dyd golo,8 sl
o9l oo oolaiul nlhluas il Jidu plas’

can . F(F S F o can A (Y SA QO
o9 (oo 0olinul (S0 judg iy jlogai plS ) geiSlgdl) Slga Gal Canaglyd o b AV (a6l p
SGR-CGR (f FDC-CNL v BHC (v GR

Cadl o g0 03Il g ooalin b L3 gl malyl 51 G plas (UGT Map)  JSue) o Sleisla gy ald jo
WY Sqr g ot - el i - e AN Ll - S gl e g g ()

4 Sy g ot 5 Sl eled i (S5 g Gas - e (o - T bl lade g g (Y

Y S 3wt -l £9 3 5 S aled e S50 g Gee - P Y s (e (S (V

WY Sz g e ol g SR e e S8 g Ges 5% Bl - e (bl e y £ (F

Suvaiids 13 e U Jolee (Intrasparite) colylel | ail 6l 8 S (Sgd 3,800 Jow) S gauaids 3o
el plgals

ogle (F oS5 (7 O S (Y ol (1

3 e S Dkl @ jlawildd Comnd 9 375195 030 8 Jiloo S 5 b (S 1 Sgd g @ i glagaaids o
Fo5d o0 odusli 4 ¥

Lithicarkose (v Feldespathic litharenite (\

Arkose (f Subarkose (v

€29 0 0duali 42 ST yilo wuo o 10 1 ieS b S i awle ol (& gavaid o

Oy o5 (F b, Opile (¥ Sly S0

S el o il Sl oo )0 ¥ g Juead 0033 0050 VT g oS iinl o j8 Y7 (e Ploww aieo) b S
Yol plas SUgd suduainds

Intra — Bio oosparite (Y Bioclastic- Qointramicrite ()

Bioclastic —intrasparite(f Intraclastic — Biosparite (¢

§ sl d2d )8 Ll S pla 31 byl 35,195 K 50 39290 2o hgels b 35l slaails

S ot (F g5 S (¥ S AT wste=y ()
il glad> 70 42 53 () 2053 F Glime b (Sowaslo (3L (20 j9200) Egbs oline

Super mature (¥ Mature (v Sub mature (v Im mature ()

-

-\ry

Y

-\r¥

-1¥d

-\ry

-\vy

-1YA

-1ra

—‘F.

-1R

-\FY

SVFY



Cacolus Azl pU puais ((4lyaT0L) (285 cyloue S0 & 4T S8yl 98

ey g el (F i g S8 (T sy g bt (¥ el 3 S5 ()
FakalAS i i )15 Al S 50 odee 30 Sl 3 dlice slaSom

Okl m s e - lel LS (Y 5 gy = o] ol g = 0235 ()

g = Gled 1 0fg T -l (F &t = ez [aasls - o258 (T

Tl ya8 (p& @alio BLEESTy JuSld' Jloio | ool ] (SighS g 505w oy Suplas 5o

A o - gt (F Sl (¥ $F e ol (Y gl oS ()
3,10 (o dsle S 5 5 (M 95008 (e ) Suplas

o (F oleled (F ol (¥ abls ()

I Splas Yz ! ol duo 8 YA 51 s (BBl )5 3w oliee ol gl Wgis 85 ol 3l S d)bndi i dndllas 4o
ol oogr s (pl Wae leicas pj slaaijle

o5 e (F el (¥ el (¥ Slses ()
bl g (e 4z 53 adgl s p B O (ylime
a3 LLFOD (F aSiy 3 Ll YAS (¥ aSiy o5Lha Y (¥ a3l VOF (0

o g0 03 b3 svadjlw jl Syplas 1o LB LSV 0 oul Sl sl e o yidien
oYl a5k (F ol s wila (Y Osd sl (Y s Wil (N

Jhw (plez g S p2la>

PV TRK KT

ol g0 Cali (5319 390 580 § (S U puige 1 Y Lo gade YT Coldd 101 Jhgw 31 )
il o0 (5855 3 30 (50 utige il S (o9t T e Caldl TIFY g 190 Coldd 10) Jliw 51

il £gmad e Cumtd § Sgmit Szl s (Ry) 2815 Cuogli jlode U g g0 g0 Wil S 30 Jud 3929
V] ORI PRE Y | I KV-PRP VRO JRU— Gl gLl 433 oylime B 39 g0 Sarl 39 grucnaai

S it S paS (¥ S oS 5 S ()

&yt~ 5 e (F G5 — 5 e (T

RECTJPR {1 JR— Y PR JPTR . R o pe— 251302 OReceding +Oadvancing 29 osbse
4l (B,q (ORec (7 plal B4 (ORec O

acd= 'ead )eRcc (f f’u‘i 'ead)eRcc ¥

-)FF

-1¥o

-\¥#

-\¥Y

-1FA

P4

IR

-18)

-\ay



Y axio 327D Jhw plas g S ol

S SUWPTICIN CIR V- Ay ) i &'—-u‘}ﬂii';'..\_:olg@p;\A Qi&éo_‘,” Acmrxbg (\'b) S ST VR e ¥

Coal oy (gy y) ey
cm

Y VA (Y YAV ()
YAY (F YA (T
A 390 by yo Sl 539541095 2l ale @ s jlogei )| Adu plas
P AB
| AC (v
: BC (v
’ CD ¥
e |
|
Sw

o3l 4y o 3o )yl HLAS 01531 aF WS oo oaalie 0 3te Aiged U 3o G dyaSly i adge ol&.‘gloﬂ 20 Femidls
51 ol bl aaSin o gl O/ VPY 4 9/ WYY 3 03k0 SIS 1 o 251 Jlow pn> 45 39 0 dacly 0 0 0 PSi
O=0,¥ vt (Psi) T s Sw yide @ piuatly ke aidl YOCM' Cijis adyl g2

\EXYe T (Y o PYXYT ()

VEXAe S (F Axyvo " (v

Cadly go 2BIulol Sidge JLid Sledlb! 3l ealinuw b o 3%e 33 Sowiga jLid 01051 Canis JS Sl alaly alas

ocosh ocosh
(Pc)resz(pc)lab[ k/ :l /[ k/ ] L
19 Jres) ? Jyab

(Pc)res = (Pe iab [Gcosel(res) z'[GCOSOJIab ¥

(p,). =M, lﬂ cos 9]“ " / {0 cos® o

{kab ) <

ocosO ocosO
(pc)rcs:(pc)lab[TJ /l k/ :| a
'® Kiab) '® s

-4y

-10F

-84

-\of



VFf axio 327D Jlw plas g S ol

ft

Wlyis o F v ke it Ly i sl 77 ¥l O outilondls gLl a8 o) ¥ Jolsd b o 350 S 1 slaiges 0 -1AY

preoww ft day W S (5 yal) ow )l Cas pw 350 L >

! A (Y Qg ¥ (\
Yo (f ¥
-k d dz
-k dp  pg

o0kl guw 513 i >y b Laues’ 1 Ug = m
ol plaS € bl Slaks gl

\orexie® (v 1 orrxya’ ()

Y oarxye' (f \ evexyet (r

PSS adgd glad plyp g g R plp 55,5 g glad 51 0iil oo Juato ;50050 @ S50 Gillas olaass Jobo b alg) 90
Sl plaS das pd pow iy slaar¥ alal 3l solizul b algd 5o a1 oo ol K jlade wily

RV

A

RY

— A — — —_— FieW \—
R\‘

e pousse & ~— - _ VF
; L e L > R"

Yo

0

x

(r

(f

3 39] gt iy sem” 100z T ol G i 0 ke digai S (59, Dean-stork folejl sl adge o exiils

. o> o dnd e P Y s ) L B
aJgl asiges (39 9 Fogl Sis agei (59 =51 ol Foem o SOb e g of ¥ ol s diged Jobs
ol gl G @ Cwly jl s Q(Sg) 5152 ,(ISO) M-(S“) Ui gLl polis wsbdogr

Vo F8 Y Y. % Y
e § s § e (Y s § s § e ()
1Y Y WY YOV VY

\ & F ¥ r ¥
—_——— (f —_——— (Y
Y IY Y b TR T b 3

am U b Ll ol gyl Lo g oud 31y 38 YYOA (SCF) g o a sth ,tm\na(ft") PE TR N
i g T slos 3o 5L OB il sy 9 o4 YOSCF/STB/ psi w10 58 el 1510wy 0 Hoopsia
Caul g0 o ay adasly plas 51 Gg8 Julpd j0 (B)) e JuSis joazms vy 0l o A plp Bcopsia

(vo=%,¥x\e¢ T RT)a (v Vo—%,¥x1s" RT (A

(Yo—f,¥xVo T)aRT (f (vo=F,¥x1e )RT (v

Bs T o ds) M el sl b s caz o gl lx -10A

-1864

-\

-\#



YO axio 327D Jhw plas g S ol

o e a3 plas

ol 5SS pe0 ) 0)laed mi < Sz glos 5l YL ebod (o ()

ol gole B8 S5 D jee & 0 lsan Sy e i (Cricondenbar 5 YL JLis s (Y

by 20518 )6y —gale (556 93 D jpe 4 Slpen (45 9B o 1Sl Slad 5 SV Gles o (T

el 38 S5 D g 4 0 lsan 1 S y0ed pieans (Cricondenbar I YL i o (F

25 daily 31 GG plaS ey 03luil 1) alo so S 33 sad o3 U 7 cal i o (Differential) Jis jaid gulejl o
3,05 3 )5 Z jlade amilone (51 (iulojT oot 4o

7 Zia)
(= (Y = — ()
pSCVSC VSC
v PV PV

= —_— ¥ —_———
s o A =1, O

Cadl oo 5 S Cg slyls alail plas ((5)1 digd S (5150) adl o ilie sled F 10 Z Of s JRLy blae JSS

A Do
Cq
B
At

& s I 5110 S B 51 S0 Al ALl po weSre ylaae 63U o35 S P-T 61,510 suias (lis blie JS

(CGR=condensate Gas Ratio)¥uil - CGR
A AQ
A B (v
D¢y
E (¢

-\PY

-\rY

-V7¥

=70



Y# axio 327D Jhw plas g S ol

Bl GIVPolit adgi sl dar 30 35290 O jl 1 Cawl 5 10 adl 0 O b duoy 12 Glylo e S (gl9n
Loz slga 5 SCF Wiz 0yl )0 aule @90 4198 10 39290 T )l (gla JeSe geled aSiyl (30,5 Blad b .30 )5 ooliul
Sl 39 51wl (sly

Yoloeo (Y FRODF (A

YAYAY (f YrAdo (f

agio 4 98y Sl ) Jaily) 50 IS (1) ol ol 001 ilicie el 4 jaSum g 535 balin S 40
Cadlge () byl

<=3 E)”iMwi . HZE.\'i“i "

\

M

D vikiMwiy b F=
o) Sviviw,

\

Y yiMwiy

a3 P b el Py 4 Pyl jLis asdls bl oo o35 jLad (AAL) puuii §1 50 20 Ol puii JRLw o blie IO
S (0 ydi ©)p0 4

n= I\

A
Z : | TR abge alS e lgen PO
ile go uli P (Y
Abge 'l 0)lgen P (7
) DS 7 s 5 iy (F
l
' |
! |
| | >
R 7

WSl (SN ISCF (55 g & jgente 3 (0 il Iyl o 53) w0 B0 Btu e slo S slyls vl 5l \SCF
ol yudix gy O Gl sl luie
Vae (Y Yoo ()
de (F Yoo (Y
fadlygn (P ) Slule byl 50 bawgin JRa by 05 duly; 5SS plas
x; = mole fraction ¢« v; = volume fraction ¢« m; = mass fraction
= \ m;
p=2xi p; (Y :=Z—‘(\
p Pi
Loyl p=Xvi i

-\r5

-\ry

-\7A

-\

_‘v.



Sl pli! oo

YY axivo 327D ol 3l (53810905 3 2lojlol

bl el ) sa 35 51 SualaS Qb it oy Eld 2ol bz 53

ol (Gl Gloj (F olr FUsr 2 O

G S (6 pdsda (¥ O Jlm a5 jpSms (7

i S plas UL ol Glybl 5o (Bilinear) s g0 Ojge 4 Jw &5 >
il 15 Sy 35

Al o e A 3 (Y ol A D jg0 4 ol (A
Sl o Gl cm| Sls ol (F ool oad Sy juas CulS ol (Y
el s o8l JSb LM b claaiy 35 31 Ko plas

f
Rop

O —

el Jl s Sl Bl 31 o ade g 5005 ()

e Jaka 5 ] &ty b3 Sn (¥

Wl SIS bls! O jgeody ddad o 5050 (Y

el (38 ol b (2l &0y Aty 5005 (F

oyl b olejlole i S 30 At s 5 AP o )10 Jlogei jo
cycle

Sl ot el o) 0,8 0 51,8 ) s b Csly b3 (ga; A5 gladais

cycle
ablys o) ams jllogus (transient Mlow) o s ool ol,08 58, ¢4 b

(Sl s> ) SO g0

Vo (Y V(O
X 1
ol (f o' (r
oz sladg ! Splas 31 (POTOSity) oyjse Jodai 9l oy 51
o9 o0 o3liiul Jlojl
Interference test (¥ DST test

Back pressure test (f Drawdown test (v

-

-\vy

-\vy

-\v¥

-\vb



Qw f‘al' ‘ho YA axao 327D ol> 5l éﬁ)l.}’&; 3 G.!lnjio'.z

O ygmo 4 S U > 9 a0 4 0 pRe ol oold Hloaei 0ye0 o -V
Yo i
bP ~_,‘.r.L-..:. wyazs ()
OP/ an:- .Q,WU (Y

/'\—_J g‘l"":‘ .o,.x:uli {Y

=l glay ws (F

ot “

s 32 (PSE) SLEd a3 5180 dasi g e w0l Sy o)l ole 3IGT 50 —IVY
SOt (sl 33 A5 a0 53 aal Bko] Cwnd w0 VYO bl (Ceslis) e
ol uales juds S10e0d Ll AT i Alds w4 Sl 3l Gl aalg
V()
AAl
Fo (Y
VYo (F

Cadl oo 00 0313 (DST) olejl ola Jlogei LA 53 slaads ¥ 51 Soplos —-1YVA
O eyl ol yioged AIGWa p Yl

el s (b > ols mlaw 4 ca (Y

Sl 4z Bls b o ol e 4 B (T

ol (58 iz 2 joas DST 15 gy 53 Jloms (F

>

t—
Horner ;lsj jladc (pressure Buildup) ;Laé cole cud S 301 30 -1V4
Camadi' g2 £ 31 Jud il ©4) il Gl o 31 sl SO SBSS 1 g
ol sul plail o 3wl oy Celw 2l

\ \
— (Y — -
3 o
Vo (F ar




wlawloxe plot foxo

Y4 axao 327D ol 31 58 1000 g gs-!l‘}i"‘?

Olej s 1 jLid oo j I8 da Jlogad 1303 3929 ' ] )0 45 G35 40
Srodls Sl & wl ) SIS Oygee @ (draw  down) jLLS Cil cus o

Ol (oo 1 chan 2oz (330 (9] (5 B9k slake 5

B_o=VV—— ep e a; NeeSTBD (o iy >
o ='g1R P 2595ty 9 (g

psi psi . ;
my =—\FY/9 am, =—M/Y cogd Vo Y Cwlxs

cycle cycle

W
T AAAY
oF AR\S
dd (¥

%

3380 35 33 SUAs 3 51 Sy AIS WSS s 53l s9lone oy &Y 305 £ 1
Flan] s sul Cud Wan0a> feily

Jos o, s Gline o) gz 355 Slas ks sah o3 P Jthe (1
A uf"b\:un ¥

0 TS bl B3 92 )5 el (6 i el Sod SP Jlads (Y
RO O iy IR IR, oo R T2 S - P

SJUSP sl Wil o ) &Y faz 2 S Sl 6k sud S SP e (7
g Soms ) Sl b3 o ez 05 dale> 105 00 S5 SP Jlade (F

'J)b ) 8.9"

Sl )3 (SP) Jraxr 995 Jodliy iard LSS U g oS5 pas Sule
foml p gleai S 51 Soplas (0il wet) s cis

Oy 3 jen Ll Gy Sose pae ()

e i glaSin o BSS Goe Gl (F

e S Gl elaSin 50 olian O oy o5 (T

g )y e et Ol dSler e i sl s o SP LS (F

Syla Saes g

“AAs

-\

~YAY



Slwlbxo pli! oo

Y. axao 327D ol 31 58 1000 g gs-!l‘}i"‘?

Rt
Log-Log sl e )OS“ > ) _R S J51 03 S S sl
0

pICUN N NSUO-PRTY YORN F-C PR S P PETEL S5{ B FPN KT Py

a
(n) ghtt ol (¥ o alay, ()

(-n) gt ol hoe (F (i) S esSas (T

W3l Caogli v o b a3 1) T 51 Elull (yhe S ) digei S
= sean ¥ 51 Suplas b ol @ by e (Formation resistivity foctor)
T g0 iy 05
l :..J.L,; Q\\

o
S gl @ ol aaglie Eanns (¥
W Ceealin 4 Gl gLl S Cunglie Con (F
el el s & Ol Cuglie cons (F
L e S (resistivity) cacalis 580 y0 ) slbady ¥ 51 Soplas
¥ (5O oo Sl 6110 ¢y 3oe Ko sl amms 0 <S| <)
2038 3R, & (o 2y 1 S Saagliie ()
sl Ol (590 5l ol Jad ioee S Coegliie (Y
e @ Rl hadd oisee S Soglie (Y
S, 5 ol sazas’ LS5 Suae slee 4 Sy Laiih 55 Ko Cugliia (F
= Slamle Job o o slaoiilo 51 a5 lojhyo (g5 g g LS 95 b loges
=25 S 53 g s0el e a4 Wilodd uSid o5 ie ST g Sl Ll
Yol g )y slaval 3 31 plad cCanl sud oald oLeS

AADIATION INTENSITY INCREASES

.....

Slawle 15 C g 45100 S21B 4 A (0
oSye Sl C g S8, LsB gAY
5120 Sal € 4 glavle LB 4 A (¥

pS1ie S21C g LB gAY

ey
. N

=AY

-\A¥

-\Ad

-\AF



Oluloxe plovit Joxo

Y axao 327D ol 31 58 1000 g G.!lnjiol.?

Gar— 3 S9 i PGS 551080y Ll (onasl SP 0900 sla ) 51 S
Sy 093 S 33 ) N0gad () A1 g Cud )3 AilS Blges ) Sl by
Sl o 35 sy 51 S plalS ol eikal Cansd &SP 51y

A
b

el s ol g3 € g 30 280 ()8 0g, By A Q)

G4l Slige eazaailis € 4 ol pails Sligw) saies Lis B g A (Y
At 3y 4310 gy oz L C g By A (Y

Sari € 5 lyo &) oy a8 o380, By A (F

o3l b wilouds il 3y polie (595 S0 53 1 Sigu 3 JIES 5o, l139as
Sl ey @ yeT e 5la o ead j1 ol | I3l jlodie el sold WleMbl )

flmsl oy Wiz s il 510 5Oy,

pml = Y,F’Y —g_
ce WY YAEA O
Dimia=¥s L5 VEYATY (Y
gfl VYTV (Y
P, =Y Yo — AV YT (F
ce
P =) 2
cc
sec
Dt, =y B35
ft
L sec
Dt =¢o
" fit

=l deo y3 jlie Canw! oukel Cawd @ 35 plie ol 31 5 S loged Sy 40
ol jude o 4 el 5l i 5 4 (F) il 558 4 O

R, =o Y4 Qm VEY 7YY ()
R, =0 057 Qm VX S UYA(Y
S, =710 VAN XY (Y
m=Y VOR 4 LY (T

-\AY

-YAA

-1A4



Slawlxe plod! oo

Y'Y axio 327D ol> 5l ‘5)§)|o,n5 3 G.!lnjio'.?

= ailig Sw AL plp DU jlais Jodacs (95 Jlie 55 g jloged G 5
24l 9)Saa FY P ol (195 S ile DU a8 iy 90 50 ol oulh 3153 g
Seoyd Wi () S oll Wb g 4l Sue VAN P iy Jlw DIt g g

!
YEY (Y QO
Yo (f YFO (Y

(6> JF g 5 o lanw ¥ g) (5 li> wiige) ()i cwdigeo

Solks sandy S o (neutral point) L5 galadi o)ee )0 a0 3 plus
Y| s

210 J 8 S S g li il sk ol VL 3 ()

515 3amy adaii 1) VU 5 (buckling) dyf idas Jlazs (¥

(drill collars) as;y slady) jl z > Wl oo sahii wailis b o (T
s )l A

Omby 3 gl &) Ui b o) VU i ) (s 45 ol (glakai (F
il il 3 5

Ayl Jab b5 i ygmie @ (g5lA> wio cbailuiS ol Cunig
Dy g0 iyl 35 wie ailais

\

Y \\
\T( \U(

\ . \
- —_ (Y
A ( vy {
il Ao Glas )l A5 S syl oly 9 ¥V sy (sl iy ol
ol gl W b gyl A

o v 2
A A
w2 (¢ A
A Y
Ol =955 SLAS el o i triplex cuy 0 byl 310 a3 S
oguign pily 0z
.\. (Y l )
Y ¥
F(f v

3o g 00 plyed jlao opla N PPE L SE 4V S g e plia
G50 Ay ol B aas e o LiG 1) 260psig jlode ols s jLES ol (v
Cal gd Wiz ol> Gas 2y 13 Jol gyl s o Tlppg

Yooo (Y Yooo ()

Voooo (f deoe (F

-\4.

-1

-1y

Ny

-\a¥

-4



Sl plou! oo

YY axio 327D (sl 5 g 55l pleaw ¥ o) 5 k> waige) 5)la>  cwiigo

ABE p QLI F ()l I (00,5 Sty Lol 10 phad a4y ool 3o
T Jolas g)las I (00,5 Cas puw &5 (559b @ 15 \a> W) (o2 )15 Hlad JBlus

ol goul ais ol asl o gd

()‘\/; (Y S ()
avho (f oV ¢

Sl s G 5 Sleny (o) 30 ol & 50 ()l J8 LS Sl (liee
ol 1 gloa 3 51 Sy plas o jlail 4y 98

e I Leb 28l ()

o> & Sy s Lid (¥

S e SBas! L cal (F

i gl gye Slhao! Les sl (F

090 30 Sa! I AU Lid Cdl anulne jaliie 4 Apg =cq™ a4
sl U 20ty a8 5 gl € s b 1 5ulls 9 (65l 4

b 29 g I oely= (Y oy dwaie 3 5 ol ()

I sielsly 5 Sl medt ola dsin g JF 555 (7

Dt ot Tkl SO i w0l I 0led Anlxe b3 glaools 3l sslazul b
bbl

x> V0 il I 593500 (210 1305 g0 o PSE iz ole 45 )04

Sl VIPPE 2l s3> I 0309 01 Vg pln spile sl

Yoo (Y Ve ()

YoA (F YoF (¥

ROP ;Lo e s il oo gl JIo 50(ft s ) d jlad b glasaly

ft
& 5yl ool 5959 20 Wil O uLuJ.‘d:u';IA&bua(F > )

Yol plas (ZpM e p)
Y
Fo(b; ;\o)
Y
ga(b, ﬂa)
\A 1
m)(

—d"( ROP)O(
24" (ROP)( - 0)
2d(ROP)o

nd(ROP)(y— ¢)(9 (M\a)) (f

o9 g0 o] (Sl wis jaSms I3l Sl (g lao U5 p0 Juls plas
ale 58 4%y 95y S o5 (T dalzr 50 I3 ()
NaOH 2538 (f loos g5 e gebams o o5 (F

-\45

-4y

-1aA

-144

_Yo.

~Ye)



il ploo! e

YF axio 327D (5L J5 g 5 > leaw . ¥ o) 55l cwaige) 5 0> cwdige

Y3413 3939 SV glail 31 Juw plas jo Culb sle yalyb olawi oo 2lin
(Power Law Modely iz (0

(Newtonian Modely iy (Y

(Bingham Plastic Model) s, f

(Herschel Bulkley Model) i, Lo s (F

(Low gravity solids) o5  ogaso ;js b Sliels wsys (I cj9 Sl3dl b
TS g0yl W98 syl 9 0

b o RalS (Y ile o <l (A

Sl Ko g)lis co g o (F Wb oo ol (Y
Clmogas 3l S plas 8 sl g > I w lignosulfonates gog33!
g 0 S5

Mud Weight (v filtration ()

Plastic — Viscosity (f Yield - Point (v

S A jeSin g Sl S > ke s ol Ll plas 0
Yol o m!33! (apparent viscosity)

Newtonain (Y Dilatant (A

Bingham Plastic (f Pseudo Plastic (v

€9 ot lnr Comols P15y Sasly (5)la> lasas 4y CyS (34331
& pisdeii - Permeability (A

awle; - Tickening time (v

515 pls=nt - Compressive strength (v

Gsmm jien sl £ - Heat of Hydration (f

it 00T (yaand (5)5 Gloms (2 1pb 53 5 slaais 35 51 plus
Slegs pa (F ol Gz ()

(€asing) s lo> agl sl Jhai (f > & Ol am o (Y

SIS Gl Slddas 30 (TOC) flowmws YU Joro puati 5T by plas’

?é)'“ O)!)K
Caaglie SV (Y CBL 3y
(VDL) jice J8> Y (F $ > Sl (F

fadl g)la> 8 03g 5l i Wl ppg W Blas Gloww GlEgS 59
e (Y ar¥o
Y (F o YO

~Y.r

_YF

XN

_Y.5

i RY

“YeA

-v.q



Sl ploxit oo

YO axmiio 327D ()l I g g)la Glaaw o ¥ g) (g lho cwiiye) (§3li> cwkige

R solaiwl Cu b }' \9/99 —ack i U ah:.u dl‘e U;.g_l}il &5'}.’

m
e ) Sl i s S 8 813 5L 990 Sl e

o3l g sl 1y 3L 3590 Ol e g F 9 FOIY wdy wrly cuyb g ploww

Y, 0gal dgal
(. i i g3 s |
%”{”b’o\m—lbm—sack * 4f - Ibm - sack el B
YFF (Y VA
ANY (F VO (Y

(53190 ¥ luw Sl 1519 120 542) (610 110 10 § () R0 owlig

Lo iy 4l sl fjle gl ip3%e a0 55 S ) &2 by B0
) ogih o gy Ol)le 5 SOplAS D90 4 aRiel wiia S
(a0 bl dus O

kt Y <A B
buer,
kt
——=d (v
OuCa
In —-=d (r
huer,
kt
>d (¥
OuCa

adyl St 0 Jlow Gy b Glgige 1y JRdREe Janane 53 Jlaw Uy Aol
A
md r oP
R \.f.’."‘}-'.l!"'i‘“'“;"b 0.!| PLLETVY bl | U=——"7— s g
AL 0z
sl (g5 s ) (55 4 L b go algl b Jolao
Y (Y \ ()

f(f Y

-Y).

-™

-T\Y



Slwlone plov Jono

Y7 axmino 327D (55095 Yl Sile 15100 10 340) (5510 26y 3 () pe | uainkieo

%)JMJ),O e M;pum\a:lb'(rg) lwgy ﬁlb,ﬁ&b& AS»'),@ »
Tl Ty (59 Dladizo )0 Ay L pd & slailgin] Dlaiss )0 Aoy

In

—1re
Yoo

Eix

\

re
fy
In—
r
5

— (¥
) \

r T
w S
wel f5me gl s lade 4 el oo I (Y

! e ,;1 4=l o._l_!,').; )'.\.a.o 4 A.-.-..v" S u,g' (t

i (pressure Drawdown) |5 L8568 Codl oo dodo ala SO 30
VOPSE jil y SKIN 351 35 g 4 00 (e SLa! jLaS il ¢ Y o opsi

¢l dueyo iz (Flow Efficiency) ol e slosily .cunl ouds o138
(Y Ya(

YY (F Yo o

Loyl ol 0,50ean g paul o515 Rea ke lawe SO j0 30 0
€l Jlpe 2 alolne 345 hmogi 35 oS I 3 JTomsl (9

VYP =¢—M@ (Y V"Pz%i 4!
kp ot k ot
. 1 .

vip P o A L
kp ot k dt

Vo glad 30 () OleMbl L) | S diges S« JSS glailginl o3 S 0
Elamd T 50 Sl iy Sty 3,10 Sy (oElad yg0as ol 3550 51 g

i, ft
o — -
1Y o day ]
bbl
¢=c/\5‘u=n/1\cp.¢_ =n/\th=énft cq=FYA—
day
a‘,?\a (Y FAAY ()

Y, oA (f #YAo (F

-Y\Y

-Tf

-

-Y\¥



Sl pli! oo

TV amio 327D (55640 OV Lo SilKe 5510 8 40) (5,510 220 349 8 () 350 | cuidigo

SilSo gy Sl 001 L sl plowl Oladlan (gL 3R SO 0
S99 ol jedt &3 4 (Turbulency) S:isi g (Mechanical skin)

Al e bl (0l 30 0l Wolae Kl ) Iuly) 1 Splas.adyls
T& P, - Dy, 0

q=ys
T ’
In—&+s
S
kh @, -d
q___vaT e "W
In—<+s
T
kh®,-d
g=vor———" (v
T fo
In—*-+s
fwa
kh®d,-d, -AD
q=Vn\"—r € W 3 (t
I, ’
In—*+s
X
8 sanadisiinas Goue ddead bl sbasls 5lp (o bl @ baj glatug wu o
Wb Gl £0% 4 o ® jlals G slp pill > 51 og Jile argl; 51
................ u\.','v'uu_d.i‘
Wb o iuliAls St ot (Y Al g els - el S ()
by o Sl Sl asa (F oy e Al L Sl i (Y

Cged VT 00 iy, 4 (Bla (190 oy S (529,53 $3959 yLad DS
2R A e ey ) Y= A LS b S (4l VAT Jolae) St
3 i (551 Sl paad 5 005 JEIG o L ol 00l 03,91 Yo o0 psi
fomal ploS Ihyp ft /8 s p s o955 ol Slao!

FYAY (Y fAe (A

Yocoo (f Yfooo (¥

-ny

-A

-4



il plool o

YA axio 327D (55g0 OY b SilKe (551 p0 340) (5,10 320 4 8 350 oo

Ol 50 45 bl 0 GLR jl 55lade 31 L 5591508 wiul 3 10 Calle GLR
GLR ol s o el a3 o GLAT g 3o dgd (59955 JLAS pewd o0
fans po LA 1) gy i by b ogliae

eLR GLR

01-0
4

IR
{

) ()

GLR GLlr

Sl e s alSlae HF by Soiw awle glauijle 5 )0 ouwl! .h.!i’l 38
S K ataly (ol 52 4 adbe 1= KCF )90 4 Si0y 5 anl o
Sl pl.;S,;,!,._»,._:..'.ﬂ, A O Hlude .Mleu.ow‘&w CHF § s
oy FY (Y oYY ()

Y (F \ (T

SC .
Sy o Voo g s GLR » Yoopsi ey Lid b ole o5y 50

i b
e I3 1 i S T30 b el STl Vo0 o bl

& ygo & GLR Lo ol 50 jL i Sl atul; a5 quiluu g
58 e slaks .aibge AP =0, 0)(GLR)' —¥#GLR +8000¢
MMSCF
Day
VA (Y Vb

ol jod > ) gs ) 33

Y2 (f \ANKAL

~YY.

-

-YyYyy



Ollone ploxit oo

YA axio 327D ((55a0 OV luw Klse (5,51 p2 340} (510 190 b9 8 (350  auidigeo

ol iz 3 55l 0 (gl S0 IS el G S o D jad S

Ibd.;.w
W S gl ] (39 SRS S yad il o \m Py
Yol plaS Cueglga i
CaCOy =Yoo
HCl=v5.0
VA F YA
— (Y . £}
00 Yoo
Y#; v Y# A "
T 09 ( \C o (
b, . g
\’—;— il b 31 c3llas ailig soges (Separator) suls Susi Sy
ft
Y ft"
st Sl Sty P 09 Y- Wil b b VA 09
S ft" S

ft
117 iy RIS adie el B O T Jolee oS S ol

el plas”
ACY A A
VY (F \o (Y

P e U LT SE gy ol o> B0y i § sasasmanssiniss balas o
RV-1

Yo 4o (Y ) g she ()

Fo 4 Vo (F B4\ (F

Sl 4l g D99 > g 3R Sk s 4y 3 plAT 5 slooold 3l eolanl b
Al g ed VW= U 56 g0l Cc Woasls

Wbl pogh F= gl b gl C

o F L pln 58 wlawy
Yo (Y \A QY
o (F Yo (Y
4 S35 sbles U538 99 0l pad) A 1wl @ 95 sl Ayl bghas 0
S (o0 i 1) 993 gyl axyo Vo

(Bubble) L= (v (Stratified) ool los> (1

(Mist) 2glas (F (Slug) (glaz= (v

S plas 53L3 99 Spgme @ lul Gl @) $3U Sl ola S 0
fadloo 2 slom )

Churn (v Slug ¢\

Dispersed Bubble (¥ Annular with mist (v

-YyYy

-YY¥

-YYd

-Yys

-YYy

~YYA



Sl plout oo

Feoamio I27D (55ls0 OV law SilKe (550 10 340) (5510320 49 8 350 (quinkigo

Ol Wy e g Ol bgliie o e 5B a5 5102 mlo 6518 90 0L > 610
ao ¥ ailgh e ) OYolao 31 G plas Ll o L Y 0 dgas (Water cut)
Sy o (Steady state) ol cdl> 13 ;Ui (Lol ewlne Cga palio
Tagd ooliiw! gogas b =

Duns and Ros (v Poettmann and Carpenter (\
Hagedorn-Brown (f Beggs and Brill ¢

SN g it s e ST (190 25 Pl SBed) 31 2 RIS sl
39 I po Hhuly Bty 5o Jlow Gy LAd 3 595 2 0L

bubble (v annular (\

slug (f mist (¥

(Y9 §3%0) 1% (g

Ay Yl o 53 9 (TS i 50 $HU U by sl LS aa iy U
ol phis m ol P(X) = P, —MX & 5900

qA x uq o
D‘I, o od \\'Yk“ 3.‘ ool \\’Yk

kg o Hq i
° [BANYVYHA o, 2211\ YYKA

so (apparent skin Factor) g ,alb €y v ymd (55 0350 S 0
Al swils Cub i (ol azilis (ol ool (S0l il 20 cpuds
e opl 58 el8ST

(partial penetration) .cw! suis plswl Si> (o 5 Kia ()

2l 3e>3 (Tarbulency) Soasi (v

.\;-.—4? ol r!L’_L;' H"""‘L"‘ ‘S)lsd-_und‘ (‘.

S0 oazg a3 L AL (F

-rva

-Yy.

-

-YYY

L Py 4al 6150 3lke sl o035 500 J S Cnd o)) @ by Byl -TYY

‘.'é,-:a@ 6."-.:‘,4 25 CJ‘)L" 5' Soplas Wyeee 4 .Uaa‘c..:.ol.i (WD JS.-:;
(Al o bl s Sy d )

k} =d (v ==d @
kt kt
5 >d (f In - =d ¢

huer,



Sl plad!  xe

F axio 327D (Y 91 (3%0) (530 gwdides

ady) S 0 Jlew b2 b Glg o 1 Jodiie b 53 Jlew (2 dlolee

Y
o o ll i b S Sl ol (F r_oP

5 U S Sl a5 83905 daslin | U= —— | &

sl b AR "9z 90

Flan! (ya0gy5e o ) 5yl 4> b il go g b Jolao

Y (Y v

LA Y(r

a0 o (bl g9y Mgl azu U slp ) (& e g ol a4l S plas

A
<,
[
K 1,
oL
’-
4 t2 Time
Yo, puB. . —d" gp A
AP, = th [q‘hl(\‘mHqu(fﬂ(‘-h))l O
Yo B —d' LT
AP, = kh [q\E'(MtHQrE'(;ﬁ-{)] (v
Vo, #uB —d" d"
—-AP = U [‘hEl( )"'(Q\ Q\')El(_)] (¥
3" v A
~AP; = Iq\h(ﬂl )+ (qy — q‘)cl(m(t——l\)” (f

Al (S U S0 Sl sl (i 0 Ly Tl Wolae
\o dP Hoe, gp

plas M jlaio J.alu.n Cawd & ;'-a—(l'a—') M—Ta WD ygeods
ol
S
Cog)? (r CO(,a—P)Y O
ar al'
9P P ¥
pCo— (¥ pCo (—) r

dr

-Yry

-TYo

-Yvs



Sl plaxif Joxo FY axio 327D (Y 91 (3%0) (530 gwdides

3y ol 9 3mig) S gm0ty (o) 4 o (50 alalli S )0 LIS Dl peds -TTY
RO DN o L R
4 L 42 0
LL (¥
LLL 7
S-S (F

pressure

>

Time

IOV N (abandonment) 5 5 7 aladi o reserve jlaic -YYA

v (Y JE'..\: \
l?)é.;aﬂ)glﬂ (f ;f-ﬂ» A3

Sl oy (59,5 wlaies 30 Ay o & sl gin! Dlaide jo diwgy

In

wanall e \’.'l""]; )!Ai.a & A'....g" nnsad QJJ (Y

) 4.'....-9-1_ }5‘ &:}U \5:'3’)_ )L'..ia “ k_-...a" ;u....al L'J"i| ("

eud didgi  Pie pywille dx sl y GBgi =(G-GP)Bg wilge dolee  ~YFe

Foww!
S bl (Y 58 bl (A
sl 4, (F o Ay (F

s Jlad 3350 arwai Jolal 0 Loes gadei p3lso plas  —YF)
Jlw boloodl (¥ St bl ()
S S 2t (F S alss (r




Sluwlxo plit Joxo

Y axio 327D (Y 91 (3%0) (530 gwdides

ob=id |, Buildup o,g0 odg oyl glojla az ;0 ( blio jlogai ) b -YFY

‘.’».)uo
4
J
~
8
V4 9 | |
| I
I
g |
‘ |
. ' -
z : n » Time
1 2 3
L, bt (Y t Gt om ()
=l\L:l==:vL-r,(f L=t Ut=o ou(r

g (pressure Drawdown) |5 ,L538 Sl i s doudmo ola SO 50
VOPSE jilp SKIR 551 35 poaan 4 00l Jueans 3L1 HLLS il g Yo opsi

¥l tuoyo i (Flow Efficiency) b ,e lowily .cunl ool 415
Yy Yo

Yy (f YO (Y

S s (pressure drop rate) Lo ol F 5 Slo p) Wlgy 3l Soplus
(Field Gy i )3) Full o jgeace ‘)lolf O

d,#18q 5 #1aq
L T
Crr ho Crr_ho
\v‘qu i 2 Aq
= s Y S
Cﬂrc hd (.‘mc ho

oyl gl o,50huen g p b o515 e b e S o 38 1
$asl Sl il Aol BARS g 43935 S 515 092 JTol 53

VPO o vip_ o
kp ot k ot
~es V] ¢ .
vipl=dde yprofmedr o

kp ot k at

~YFY

-YFF

-Y¥Fo



vl plool Joxo

FF axio 327D (Y 91 53%e) 03P owdig

A> dlwgs wu po Jhado iCuwl ould 0010 OleMbl o d dods y3Re S 40
Fadb o jlade

r
In—-=vh=3cft:k=Voomd:q=Ac-STBD: DF=':",WA
r
—a B (Y V()

+\ (f +a,8 (¥

Yo glad o (ym Sledll b) i diga Sy o J5b (clailgsaal (330 Sy 30
el o1 30 i aiily Gty )10 Glys olad O ygeod ol 35 0 3l ed

el o s

lw da). v
bbl
¢= c/\bsp: DIACP‘¢. =c/\th=°oft ‘q = $FYA—
day

5,7\ (Y f’,\A\' ()

V‘/ oA (f F'_.\'A'?’J 4

-Y¥#

-Y¥Y

Sl S g Sl 2010 LG sl sl Ol (o5 o 3Re S 0 ~TFA

393 leojed O ygme & (Turbulency) Suisl g (Mechanical skin)
Al bl ol 50 Bl dolae Sk 2 Iy, 5l SGpelas wyls
: 52 ¢, -d,,

gr=ye B I, 4

(\
’ x

43

q=yor Kb D =Py ~AD,

¥
I (

I
In—=&+¢
I,

2Ll g o510 ol s Olulo glp 2lad by Sl 0 oyl daly
Cuwl plas YU Lo jLA3

khr dp khr dp
=Y, oA —— (Y g=))Ty —— (
uB dr ' uB dr

B dr | Wz T dr

-Y¥a



Sluslone plovif Jono

O axio 327D (Y 91 3%0) (530 ik

Ol g i gl als ol,0 a5 g g, fractional flow sla e aub

Tl o pamo o 3 plaS (ool
1 -~
fu L5 /A
ot J
0 St i

o mobility ratio o maS L > g1y A oonie ()

Cud Gy Sygots plrale B o (Y

sl mobility ratio o oS L Sl 6l C e (F

La mobility ratio «lie o)l 5 SLeMb! fractional flow =i (F

(1631 39 sl SIS 15 )08 0 2 50l o) (5510 20 300 9 (58> Sl

) ¥ o T s 5l ol por ol 53 cnmy Jags 5 li Jlow oy & o

Al oy olg abb e Yo oo M Jolee cany g0 jLAS LS g (a6l

Coa] Dlgels
Y4¥ (Y Ya,% (A
Yafoo (f Ya¥a (Y

Pl gy o lds Sl 33 adl e YOO 0 P8I o Jlld s ik yo
el ge Yoy o0e ft Gas ;150 PPE 5is b 5yl 5L (underbalanced)

! PSi w0l o jl23
foa (Y Yoo ()
Qo0 (f fFooc (Y

Cul plas’ cellar jf oolawl Lo

‘b'),j f-"a‘! )J 0{? \.-Ah’l’bo (\

ol> J,u5 sla,lnl ols L8 (Y

(casing) 1 slady) ools L3 (Y

Omej pdaw 3 (christmass tree) sl> adgi J S blog 4 ol oo (F

Y.

-Ys

~-Yar

-Yory



Sllono plovit Jono

FF axao 327D (Sl 98 OVl SilSe 5,00 popi o 5, Slas) 6)‘5,’0* [} J)Lb L‘D\ab

b oo 00lazwl (gl e, s9iie @ stabilizers
Sledy) Had o 4 ST (Y oy (LT gPBRE. £ 4
F K5 STl g Fal> (F gy ] ) S8 (Y

Sgg I e g ol (50,858 s BT Akl V0 (50 S0 L e 50 51
09 4= adgl i) S 10,5 ol oL 0 (27 A= eojla) Al aills
Yl yai> (Actual Derrick Load) J5o 3lg )b jlude gy Yoo, 000

YYd 200 (Y Yooy;oo0 ()
Ydo, 009 (F YFd) 000 (Y

€3 38 o0 51,8 a0liztul 3590 (5 i slaaly) puf Al anlad plus
Reamer (¥ Jar (\

Hole Opener (f Shock sub ¢r

faas g0 gLl 1) 55> ) (SoJ59) slogSim glgil 51 Sy plas 5 ) S

By

?R\n.”%‘.

' ‘a ' Jack up (0
' Drill ship (v

Semi-Submercible ¢

Tension Leg Platform (TLP) (¥

o ()1 Sl Conandd VU 33 I 3oy e 5L (5595008 il b 0
) q'C"I'pSiu éh—w,é )U S ,L‘.‘J,ﬂ é)l.) ,l,i Aoooft G )0 g OLQ

STB s
( D wr} ,Jie OLQ j‘ Ae’,; & ,L!.ia Ju:ll! Vo ‘:'pSla ,_.& ,l.:.i cal
STB
bl e g =0, Y(YPA =Py )m Sy @ e IPR Jos foual
Yfo (Y Yfo()
OFo (F Ffo (Y

YL 4 mly 31 X-mass tree 5y, 00 wad gl o (38,5 518 o 5
foml 5 glaaiy 5 51 plas

(Lower master value) 2wl Lol ol -)

(Upper master value) oYU Lol jul-¥

(Surface safety value) daw ool ol -Y

(Wing value) sl i ;0 0y s -F

Yg¥ gF ) (Y TaYafat(d

Fa¥orgd(f LT P PR Ty

-YOF

-Yoo

-Yor

~-Yay

L)

-Yoa



wilwixo ploif o

FY axao 327D (Sl 98 OVl SilSe 5,00 popi o 5, Slas) 6)‘0,!0* ) ‘S,Lb uJLo

Do (&2 d9h uai ol Slibl 62003985 1) Ky u g L 2l 0
(g anlys oly glad ply Wi ol 3985 s a2l

\
— (Y Y\
e
¢(f \ (Y

OlinyS e 10 % Jold a5 0/ ¥ adgl Jouli b (Ko dnle wijlo S
Loy, golai g cunt aid )5 51,8 HOLL (6,15 ol Olados cow 0l oo
Pl A0S 2130 (515 sl 5 g 3w Jlis ol 0313 (53iSTy san!

o/ YF (Y oy YA ()

oY (F oYY (F

&gyt e 9 (Nondary coefficeient) B polic o538 o poe SO 40
Sy (20 g Ay & LS dlally logas pluS ks SIS po LU g Sz o5
Tabs, o s Cawja 1y o433 3l

Ru} Rw;

9 %
(x) ()
FL; Ru}
9 ¢
(%) ()

psi

Y5

-Y#

-YeY

Vooooft olus Gmas g 0 Yo 3ok S0 50 Wijle Consd jLid 5Ll -YPY

ft
Sl g Yoopsi (gl Oladas sl b olaebl anils 1000
o0 3o Al YOO PSi ol (et 39 vaanl 3l o SSassl j1 AU HLAS

o> g gadar ol gt 33 el (3055 alge phaw 50 ol HLAS (S Hlade

si :
oy 'fl"\'gft— ol J=id floal ) g Ol aliin sl Oluogas fouul psia
T
FYoo (Y Ffoo (\

YPoo (f Yooa (Y



Slwilxe plot oo

FA axao 327D (Sl 98 OVl SilSe 5,00 popi o 5, Slas) 6)‘)”0* [} J)Lb L‘D‘ab

s e 30 33 SOy 30 Blao alg) Ioghis 33 Jluuw 59,515 331
"’,“:‘U‘ SBlaol cu pd i A jo gl y dus

syl a8l (Y Sl ¥ mals ()

el - ol (F el o el (Y

C38) g F oyl do ol 5 51 sl 0 (29 53 90 ol Wy b G 0
ol 53 3t s Wilo g laie 51y als 38 Al Al e auili p caSe
P! sy

or Y (Y o\ ()

o; 6 (f o F(F

LS G U 05l o0 ot (518 Wi OUL o JIES dg) bglas >1b 4o
fali o929 o Wyl )0 Sl glam ) j1 S plas

(Annular - mist) 39l as - geal> ()

c.:la )B.S.n (¥

(Wavy) =g (¥

(Slug) glazzd (¥

IS ol Job Coi Slug o) b s33es Oygo @ 550 93 (e 0 5
& o ol Aalidl b adb o ¥ ol slug usly Jeb 4 (Taylor Bubble)
UL o il L yge0 42 &) Jol S & Cananss T WSdanol Sl il o) ¥
Alze el L0 B (Y RV PSR It A T R Q)

il e ol Voo B (F Al e RalST YO L (Y

-YFY

~Yro

-YF$

Yy

30 63l e b = 5o LS Lol awlxe jo Dun and Ros Gy wlulp -YFA

bl (595 g A Ca e DT Glei o0 (S @3 IS 50 slk Sl
Tog0i S S0 Jlow (o > JLiS

bubble (¥ Mist (A

churn (¥ slug ¢r

b GLbp o Syl 5l Glgd et et Ot SR 1S oS 50
Fogai i U o Jlul jLAS LIS o (acceleration)

(Wavy) g (¥ (Mist) 291 4 (

(Bubble) L= (f (annular) g.il> (¥

£ 4z 31 ooliimul Ll 29T A5 g 0L i oly S sudyi GOR 1
¥ ] alio 5B g ol S (s loaiiSlas

ol gla | 4 8 (Y by gla )l L 25 (A

S (F oy

-Y#q

—YY.



	00
	1253



