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5.5 (2L inflow & outflow 43 (well performance ) ZUWYI dslsl Jud (§ @ 1/

Pressure at Node —————————p

§¢ ZWY du>b 0 OB Sl 00D (40

Obydl oo (e dpae Caom it gl
Oby=dlg (in flow) 1l Oby=dl lag
0Lyl abolis Ol o (Out flow) (sl
Jadl Jany Ol ge sl
(operation point) Al M i’

System Operating

g} s sssslasssssssnesEseEsEEEEEE =S
Pressure

( Mt-ﬂ'*h“ ) operation ) Jwadid lazs a8l sxes
operation poin .
¢ (flow rate) oLy> Ju28l 2o (pressure

System * Capacity

- JSadl sy

Flow Rate =——
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€¥Nodal Analysis (sdall Juoxdl dSlddas (2 b : 2/

s Ol gl

Selecting tubing size)) Y bl e Hlasl

Selecting flow-line size)) 0Lyl Colil o> Hlas

Gravel pack design)) (sa>J £95 (0 JoJl U1 e 8laid] ouosas U

Surface choke sizing)) (sl B e Lo U

Subsurface safety valve sizing)) deraw coddl gl Glilue o> Hlisi O

Analyzing an existing system for abnormal ) daude asll 0Lyl dedasl Jd=s O
flow restrictions).

Artificial lift design)) stdawdl 23,1 Gl puasas U

Well stimulation evaluation)) sl Oldes ouds U

Determining the effect of compression ) Wl il dslsl e Jaiall 36 wass, O
on gas well performance )

Analyzing effects of perforating density)) cuaid! LS 56 s O

Predicting the effect of depletion on producing capacity).) ztY! b g1 O

N 3
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Olwze dxgd Jo ¢ didall § fracture S99 Sle Jliud St 3/ w

sl duols (§yb 9l dpols

: Olgxll

s oLl Wloglaesd! (S duwlys I3 efracture 399 ddyme S

drilling history if happen losses during drilling
Production history : good production with bad properties
Drilling core
Image logs: such as ( FMI ) this give you, fracture type, orientation,
geometry, aperture, porosity
Sonic logs such as ( XMAC) : can give you : anisotropy for fracture
extension into the formation
v" Well test: such as ( build up test ) : Can give you : fracture length and

conductivity
v Seismic : attributes and ant tracking to see fracture distribution

AN NI NI N

AN
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€6z U3 HLYI § (water cut) gLyl Olusl o CDyal Caww o5 4/

: Ol gl

1.Casing, tubing or packer leaks

2.Channel flow behind casing

3.Moving oil-water contact

4 Watered-out layer without cross flow

5.Fractures or faults between injector and producer
6.Watered-out layer with cross-flow
7.Gravity-segregated layer

8.Fractures or faults from a water layer (vertical well).
9.Fractures or faults from a water layer (horizontal well).
10.Coning
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Ggd> pds e oy Wil (water injection) slll > Oldes § @ 5/ w

¢ el 1A2 s2u 13k breakthrough

89 L? ol A Byglall HLYI L} sladl Ul Hggbog de o cloll dgun puds G Ol gl
. cw‘uﬁ}tgl.&.a@@uyﬁﬂ.cctlbd\ oJ..O:gjgf.n

' @bu}’l Sladl o 03 9= 9! Ol PJ.:}.Q..; —x @U«Swl juj.a:- ok bwic : 6/ w

€5 JLASTwN AdI yhao dasg el (6325 1 Sl gl geazr (B Lo JIgund]

ub:dl
drilling core 4= o
DST ©log=d Joas o
(SP, GR, Caliper, resistivity , sonic, density , neutron) dudadl Olusadl JI1 @
(NMR, FMI, MDT, sidewall core, VSP) lging &l b o) S0 013 Oluwmall JI331 @
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diols-g daine 0polic (£ density , neutron  JI Slucme OF Ggyaall oo @ 7/

£S W1 o0 o231 08 JLIN G WIS 2 S 0209 D955

Suaisb: Olgdl
(effective porosity) dled)l doolunall Cluso

(density & neutron cross plot) Jes M3 (10 (=9l giulll £gi doyane
(daadly 5Ll ) 09 B9 gl Adypans delude

‘-:‘:.saj.g.c,b.ﬁé‘al TLAdI sl i 0 0950 O (Ses I 1 8/

:g\}eJ\

elodl (10 88 S ya> Zld bdie duolsg (audo 1ol ldag @
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€ 15Uy § slo o Ay I "t (2 UV AL 3925 S U2 1 9/ e

Jaxlb ol (pattern)pésdl Jasd (e Wedtns adiy Lodis . i 1 gl

BB B Log Selodl B> dudos LS Blay gl tracer JI e Byai 13k : 10/ e

: u\}x\‘
wb)’bb)’\u» ¢ LoJ! Cl..u\ 4.;..9‘).0 ‘o.»_g(ujj ) WLS}«::J Q.Q::J‘ clo J\ dw B.BLAUQ
el 1d Ol G ldgd ALYl LY Lg tracer Jl 4 8> o3 LsJ.H clodl b 1318 LS)?')"

b sl Ll duae ddy20 ddoc Jgus g formation . J o (udy é> slo g2
Y1 LY

0D (oud 13y TZUI ddacy o> ddes Al e 3 05 O oSy Jo 1 11/

C U9 Ol ddoal!

dump flooding & ddeal 0da (audy ... 25 gzl
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Smart &Yl HLYIg sl > HLT § S JWSYI e ByaS 13 @ 12/

: completion

: Olgxll

Sladall g1 e Bylard] Cam (po dole 0ygam il A lis] yanssd © a1 LI G Yl
JI de ophacdlg water cut JI &S (51 slodl Z 51 e oyardly ( dpdlasdl LS Cu )
(sand control ) Jeyl ZzUSI e oylawidl 2>9 ( 0il and gas coning)

Shlall Cads Y 3> Ogimall sl e Sylacul) Lzl oo ¢ eladl o> b1 G Lk
zonal completion) 3! oo bo I3 cpo L3lasdl dddll gboladl opo AST dbdlas Ledl

Gkl 0d a9 AJI sl (gl (o L_SJ\ Oldaa)! Cans9g é..'\l\j,.}\ JWSY @b suc cllla

Plugs and Packers

Zonal Isolation (Completion)

Mechanical External Casing Packers MECP

Inflow Control Valves ICV

Inflow Control Devices ICD

Autonomous Inflow Control Valves AICD

oOuhewWwNRE
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¢ lgeke Jguamell o LSy ( fluid properties ) § JSlgudl yolgs (2 bo: 13/

(PVT analysis) Jl cilbogxb ¢ lgde Jguamll @ivg 0lal D Jilgundl olgs 1 2 g2l

O Reservoir Fluid Properties can Estimated from PVT
sample

Oil Compressibility

Oil Viscosity

Oil Density

Oil Formation Volume Factor
Gas Formation Volume factor
Gas-Oil Ratio

Bubble point pressure
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¢ ke Jguaxdl ok CuS9 ( Rock properties ) § jgsuall yolgs (2 o 14/

s o0 e Jgmazdl @iug obol duwe ygsuall (olgs 1 Olgll
(Core) I wlbog=d 1

well logging .2

well test .3

0 Rock Properties can estimate from ( core — log — well test )

Porosity
Permeability
Wettability
Saturation
Capillary Pressure

akrownpE

R | [ A



¢ (static pressure) Skl Adl Jarsd wld op0 85I Lo : 15/ e

: Ol gl

Bylaudl dlas (paus SLl Al laks jamal q ($)95 <! 9& static pressure U
— dylieg ol g_SM‘ Joy,@J\ déj.su’ Lo J«\.@J\ .. d>dl > 9l Do L/Sﬁ‘ gl
2y pressure map e« i ldag bubble point  JI kaius 9 oI (Sl Jais
. [.Qj,i‘—_g\ ¢loJl Oy 4)[;.,9 d\ Ctl?u J9 (:QJJ\ Ja;u,a.jb by.@.”)‘..lﬁ.o &sﬁp

pressure gauge JI3! dawlgs (static pressure) (Sl Al s (wld on @ dasdle
bl yoya) gauge JI Il U dsle 24 e J&8Y Sdey Al 3l @i Of das A1 o
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¢ Dladl s Coowdl B39 LI4a3 (oS ¢ Comandll Oildas elgl o 1 16/ v

: Olgdl
Image 9/ CBL Lol cre g 09539 8488 (29 Cuiound] Ooliwo JM::,A
No | Log Full name Company
1 | CBL |Cement Bond Log Many companies
2 | SBT | Segmented Bond Tool Backer Hughes
3 | URS | Ultra sonic redial scanner Weatherford
4 RIB | Radius Incremented Bond AWALCO
5 | RBT | Radial Bond Too Halliburton
6 | CAST | Circumferential Acoustic Scanning Tool | Halliburton
7 USI | Ultrasonic Image Schlumberger
8 | SCMT | Slim Cement Mapping Tool

W =
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¢ dwld oy LaSobubble point pressure J! gale : 17/

: Ol gl

O 9 Sl cpe JI e d;}" delaa)l 3| oie R Lﬂs.ll\ sl 9o pb delid)l lass
PVT . Jl ©logd (o dusld

Bubble point pressure (pb) : is the Pressure at which first bubble of gas is
released from reservoir oils




slodl (> auyline pattern) ) Hidl bleil (&b : 18/ w

® © o o o
o o e |e . L.J‘ 3%’ ‘
S © © = e | @ o y
L ] L] L L ® o ® o
o o o o L J ® o L _J
® o L B
L L L J L L
Dircct line drive Four-spot
L J L L J L _J
o | O o|C
e S 52 o o|o (e}
L J ® o OO o | O
o o o (o] oo (@]
o | O o | O
L J L L J L J
Staggered line drive Inverted four-spot
o O
O e
Gis L A & 5
@lﬁ\ﬂ _).u. O € O @ O
O 0 0 0O O
(Peripheral Flood) (Jauxo (i tael Nine-spot
|
o o
® O (o]
o o
e O @ O o
e ¢ 0 0o o
Inverted five-spot Inverted seven-spot Inverted nine-spot
(This study) 1 5

@ Productionwell O Injection well Unit cell



fcommingle completion J! ssingle completion ¢ Gyl : 19/ w

l
1

Single Completion

SSD

— {
=| \ &
-~ -

Commingle Completion

: Ol gl
<9 JIBb e single completion  JI':
O95d 4=>lg (Packer)y (tubing) gzt
tubing JI Jaw! ddiell oladall o Lo

shoe

JiBl ed commingle completion Ll
O Packers oo S e WY gyl
N Jawl o ddiedl Olidall jasm gz
ocd 3 wlad)l Ll tubing shoe
oo g9l 1da Jlaxiwl | SSD (o Lzl
op s 38 d9z9 pde Gl JWSY
ldSy cross flow ¢igi> o) pidulall
wlade Laadl Olasslge 3955 O o
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dyao iy a8y formation damage (dall ) Al Gigus Olul (B b : 20/

fformation JU (&b ) Aa5 5929

: Ol gl

: lgg 83 (formation damage ) (il ) sl u34.> O lewl
(drilling) &=l v

(cementing) Cuowd! o v

(perforation) il o vV

(completion) JWSYI o Vv

(production) ztayl o Vv

(water injection) sl &> o vV

(workover) ZMuaiw)l o Vv

(stimulation) JxYl o vV

cdwell test JI @b oo edformation  Jb (i )55 3929 ddyae ok &S Lol
¢ udall ) padl jldie d9y2e @iy M- a9 skin factor JI ddyae laus
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T(OOIP & Reserve) (Jaddl Ogjially Wizl gw §yall b : 21/ 4w

P Qlgaddl

el (3 392 g90dl LYl Jradl 935l 32 OOIP :Original Oil In Place : o

wokad 848 s (1Sl o lgzlisuinl pSeanll Jaadl &S 943 Reserve @ blisdl L
Lobaidl ddze 0SS g Jas|

+»+ Estimation of oil and gas in place (OOIP, OGIP) , reserves & Recovery factor

(1)

Determined hydrocarbon in place

(2) (3)

0OIP ,0GIP Determine Reserves Determine Recovery factor
1. Volumetric method 1. Analogy, _ RF = Reserve / QOIP
2. Material Balance 2. Decline analysis,
3. Data mining, _
g' Analytical’ Heseerirra(étr:‘;aiLeering

Simulation. and Characterization

Reference for information
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tertiary recovery J! 9y (& o : 22/ w

' « Oladl
Primary Recovery Oil Recovery lgx)
| | | Genoralless
Natural Flow Aficial Lift
Secondary Recovery
| | | 30-50%

Waterflooding  Pressure Maintenance

| g | — 50% and ]
| 0 Tertiary Recovery Piass Lo |
@
& Thermal Gas Injection Chemical  Other |
|
St CO Alkall Microbial
" Hgtwﬁate_r Hyd?rocarbon Suraflalctant Aé%rt?st}g .
" y ¢+ Combustion Nitrogen/Flue Polymer Electromagnetic ||
From SPE-SPE-84808, 87664 ||
L S

T T T T



draw dawn pressure test 9 build up pressure test ¢ Gyl : 23/ w

Drawdown Test Build-up Test We” (.J‘ L_JL,G}?& (')*‘Mb R UL@’U’J |
‘ N J o draw dawn pressure test Ol
7 : zode Adlg pressure gauge JI Jipl
S e Laxg Q JIIPWF  old @ind Oby=el)
The test procedure The test procedure | Pl J! s
. *  run memory gauge in we ale w o :
rl;n meeir:?/\ZII *  Shutin the well from 3to 5 "919 W build .up pressure test Lol
gauge in days depend on 3! Cows jS\ 9l ﬁb\ ( 5-3 ) f\.«J‘
« the wellis Open permeability L - :
with constant « increase bottom hole St A &‘Jpressure gauge Jlg
rate pressure - . e N -
*  Will decreasing « calculated the formation o LQJ’*” L:‘A JJ | & I debas
bottom hole damage from skin effect . skin J! 4olz-9 @5[11]\ L>L° d},‘a,gj‘
pressure
R 20
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QLY § ESP or Gas lift  plisiwl I egaxlll @ 13l ZUBYI e 8A9 das @ 24/

T¢ Cudl g2 Lo, dulndill

Clesl B gl

The well is unable to) zhwdl JI Blgudl Jbasl de delug Y Al iy v
initiate natural flow

Maintain or increase the flow rate) Yl Jdas 85L) v

Decrease the effect of water cut) sl zL31 8oL Al Jdas v

Reduce the effect of flow-line back pressure) guSall Jassall 56 Juas v/

e .



core JI oo s Jguasd! oSy (3 Sloglasdl (B bo 2 25/

Routine Core Plug

Analysis ‘ ‘
e Slg=)

Government or

Slabbed Core Regulatory Board + Permeability

» Photograph - _ p| * Grain Dgnsity

« Sedimentology . ggtﬁgﬁ;\;ﬁd

* Lithology Curation

e | Curation | ;
Special Core Analysis

Thin Sections + Preserved /Restored State

+ Detail Pore Structure + Capillary Pressure

« Diagenesis + Relative Permeabilty

+ Porosity Type + Electrical Properties

» Environmental » Acoustic Properties

Evidence + Compressive Properties

+ Clay Chemistry Effects
+ Specific Tests

Small Samples *

« Grain Size Distribution

= Mineral Analysis

+ X-Ray and SEM  [%
Analysis

+ Bio-Dating and
Association

Calbration of Wireline Logs

Figure 1 Data Obtained From Cored Wells '.

22




¢ U3 doellas e CaSglosses Jasdl Jilw 898 OIAES &igu> bl o 1 26/

P olg]!

formation types) .) s>l Jilw 895 Olaaa) dad! & y5uall logSWl #1g3l 1 'Yl
s Sl S5l 890 Olia) dued! & yseall o gSTl Caiuas

Natural or intrinsic fractures)) duwssall 9l ddall Ggdidle

Induced or created fractures)) 4 ySell g9 &)l Fgiille

Cavernous formation)) dagSial! & ysuall lugSille

Unconsolidated or high) @iladl 4l ol &Sulaie addl Lysuall OlogSile
permeable formation )

2SS I Ggylall oda fpe Byl 1 S05 s AW Qg ylall 5gzg 1 Adl gyl : "L
ol il 8y90 Olad I $085 Wayguo (&lg L ysuall o gSall

Homogeneous impermeable wall).) 03l sl dudlioll Olydxle
well inregurities). Adl jla> (il puce

intrinsic fracture).) 4ol gl 4510 Bgdidle

permeable formation)) e3ladl &,3uall ClugSille

Closed Hydrostatic system)) daliall &89 )dug)! deglaialle

23
Drilling fluid pressure) .) ya=Jl J5lw Jasys ;"G




¢ el dxllas ok CSoLlosses Jasell Sl OIuES By9d Eigi> bl b : 26/ 4w

. g\j:.:.]\ USS
Lost Circulation Control Material) :) sa=Jl L3l 0lad8 dxllas 3,

: 8131 Je (29 Lost Circulation — Materials (LMC)) oldaall dsiloll slgall Jlasiw! .1
" el of Lulsdl BLYIe v/

(das 5l dac) 59l oINUt plug) ) S9! hs43Granular)- ) ©lulle v/

,Kgl.o.l\g 0351@‘ —G‘:Lé.,a.]\o v

-:¢19 e psReinforcing Plug : dduaiall wlslawd! 2
el e Jl Co) — coligise v/
L“S.)LC- oo @ v

0429 dslunall Oilidall oo dids (§ lall 3 0ludd Hla 99 ledis dlgall odd Jeniudg
" " LK Bae e 0655 olgel]

Mite) ).dil> BT of duas AU L 09559 - AW v

Cellophane ) )-: mlaalICotton Seed )- )l S e 09559 -1 Ol v/
cement Plug)) &dwwdl olslawdl v/

24
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(type of cementing operation) Cuewdl Oldes g193l P L:27/

.(single stage cementing) 84>9 >y Crowd! )

.(Multi-Stage Cementing) J=/y! sdaiall Conad! .Y

(Liner cementing) (sl &ladl dgac Conud .Y

.(cementing through drilling string) ya>J!l 390 JM5 (0 Cansndl €
.(cementing of casing with filter) gt go dlay sgae Catonsd .0
.(Cementing by reverse circulation ) guSaJl Ohsdl dawl s Cowandll

.(cementing through casing shoe) 4kl 5 3a JMA (e Gyl
.(cementing through perforation) — sl J3a (e Cueudl)

.(Squeeze cementing) Lasll Ciad Cuedll
.(Plugging Back Operation) .=l slaull il
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PVT sample s Jgazdl Gy (2 b : 28/ w

P osdyky  Olgd

©59Sub-surface sampling (Down-hole sampling) ) ewdy Al J=1s oo @ oY
bip 055 ol by slickline Gk o Al J51s oo sample JI 336 eilaas JI30
Pres > Pb).) dclaall lass cpo Aol 1Sl

Wellhead sampling) ) ¢ bl 09559 surface sampling) ) (sudy Al s (o 1 A5
Al =15 (e fluid sample  JI de Jgsaxdl Hdadd g Separator sampling) ) ¢ 9
bais o Bl Sl ais cawo 91 A U3 slickline @luae JI31 8)48 pde o Lol

recombination) Jb (e b zbs elldsg Pres < Pb)  delaall
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drilling core & side wall core J! ¢o @yl o : 29/

Drilling coring

Advantage:

@ the core is regular, cylindrical and little
formation pollution.

@ The core can be used for many different
analysis.

Disadvantage:
@ High cost

€ Complex
@ Affecting drilling speed

SWC

Advantage:

Easy, fast ,Low cost.

Disadvantage:

@ In the most case the core is
irregularly ,small and destroyed.

@ The explosive device must be used in
SWC operation, which is dangerous.

@ Low recovery rate, Especially in hard

formation. 57
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¢ g a0 o0 AUl Log SSlithology J! 49 ya0 liSen 2.5 : 30/

: Ol gl

limestone , dolomite , sandstone , anhydride ,shale ) ) (& dsle §)942) (2 9) g%l
P o0 gidyme @9

el ddac sUilmaster log Jle

SP, GR)) d4/ @3J51UL\ o Lo dols-9 glll 0 LQJ.:S;U e

density and neutron luzs cucross plot  Jos @b o aST eie

Lithology Using Neutron-density cross plot

Bersity Neutren

crossplot of Neutron-Density - cross plot of Neutron-Density
Sandstone) Limestone)
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¢ lgidymo cpo gl Log SSlithology JI d8yme cliSes LS : 30/ e

s Ol gl dheSS
drilling Bit £4° Llisb Glad)l Lgle
il Oldas syl s didall ($yz0 gWlacid  JI g ol (§ 5o

Why and When need lithology

Before and during drilling During completion ,

workover and production

1. ROP 1. Sand control
2. Blt.s_electlc.)n 2. Acid type
3. Dirilling fluid

Hydrochloric acid (HCI) | === | carbonate
HydrOﬂuoriC acid (HF) q sandstone 29

T T T




Stimulation Technique HLY! Jilail OL&S glgil (2 b : 31/

Stimulation Technique

oot |
Technique Objective s

Mechanical Methods

e Propped Hydraulic Fracturing Increase ry

e Explosive Fracturing Increase ryand k

e Under reaming Increase ry,

¢ Re — and Additional perforating Increase h
Chemical Methods

e Matrix Acidsing Decrease S

e Tubing Acid Washes Improve well Outflow by

e Other Chemical Matrix Treatments (Surfactants, Solvents | Removing Tubing Deposits
Mutual Solvent Etc.)

Increase k
Biological Methods
e Microbial Stimulation Mechanism Uncertain
Combined Mechanical / Chemical Methods
e Acid Fracturing Including Propped Acid — Fracturing Increase r,
e Closed Fracture Acidizing Increase r,
Thermal Methods
e Steam Soak Decrease H
e Heat/ Gas Generation From injected chemicals Decrease p and Improve well
Outflow by increasing GOR
_|__e__Electrical Heating Decrease [ =

2021 / olee o2 e



coiled tubing J! wleluswiwl (£ b 132/

: gy well intervention Jb (ewg baad 8usde (51,6 CT JI pdseiug @ ©lgxl!

Drilling

Logging

Perforating

Stimulation ( Acidizing , fracturing)
Nitrogen lifting

Removal sand from wellbore
Wellbore cleanout ( asphalt...etc)
Remedial cementing

Setting and retrieving bridge plugs
10. Running packer

11. CT an flow line

12. Removal Wax , Scale and hydrate plugs
13. fishing

O©CXONOOGREWNE




f¢permeability 3! Hld ol Gl Gyb (2 b : 33/

1 obal § o g WS Gyl Buay dladl (uld ol Clues @iy 1 Olgaedl

methods to estimate the permeability Absolute permeability

1. Core analysis 1. CORES Effective permeability

2. From log | _

3. Well test analysis ( Build up test) Relative permeability

4, DST,MDT, RFT

5. NMR 2. TESTING Effective permeability
3.LOGS Absolute permeability
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P Ly Ssaturation log  JI plusuiwl o Adl Bl J=>lpo o d>ye § § : 34/

€S daclgil

el o 3l L_9.‘\ water drive JI peall § Aol g d>pe (3 CIWI (30 lgdl
d9,20) saturation log  JIp| gl eldyg Cl»B’\ d=5 de w0 Water oil Contact J!
s obol Jousdl lasy L_JSJ\.MJ‘ NI VES T dclgil Ll .. dilladl Cals O° Sw bu.«.&”

Measurement Matrix Modes type
Company Tool I.D Sigma C/O Water Inelastic
Logging Logging | Flow [gamma ( gas )
Baker RPM v V v v
Halliburton RMT v v v V
Halliburton TMD v v v
Hotwell PNN N
Schlumberger RST V V v N
Weatherford CRE v v v N
33
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PLT J! 9 saturation log JI ¢ @&l b : 35/ w

Jud Il (§ Il e (29 8,88 ddlol ae odlel d>& o3 saturation log  JI: lgl
WYl e Cadgie A 090 Laie O haiwdl Oldes
O Sline (sl &des (3 eolud (g miie AN 0950 OF W@l (3 boiswd PLT JI Ll
PLT I dxenl lgd zbgedl olisl JK&YI Loy

[-Production and injection
monitoring and profile

2- detection flow
behind casing

3- detection

water zone

4- detection packer
and tuning leak

5- detection

6- detection
cross flows

) {

4

R

2

casini leak




¢Drilling Rigs) ) ya>J! zlyl glgil (& o : 36/ »

||
RIG TYPES <o
r Drilling rigs :I
On-shore
Bottom sea supported
Conventional Submersible - Semisubmersible
Swamp —
Fast Moving Barge Drilling ship
Heli-transportable Jack-Up
Platform Self contained
rig
- Tender assisted BE
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¢Mud circulation System) ) sl (b deglaio slizl (2 Lo 2 37/

s Ol gl

Oliuaes (Rii9 shale shaker 1Yl Juolyalb Tus il Bue e )9S5 daglaiell odng
85 §oJl (‘*6‘“’3" w9 8L Jalasealb doubgo yazdl JSle 8y93 OF mud pumps. JI o)l
- dalises]l Oldea! (o

Shale Shakers) ) oyl Julysdl
degasser)) @bl e

De-sander Or sand trap) ) Jo! (s
Desilter)) ¢! Joiwo

Centrifuges)) <IldU!

Mud pit)) o)l @Ulys-

ixing hopper )) cnlalb dolsdl ol
Mud pumps) ) )l olbuiae

0NV D WN R




€¢Well Control System )) Adl (Je §ylarud! doglain sli| (B Lo : 38/

P Olg!
AW eyl cpo 09SSE HLYI Ue 8ylaid| doglaio O

B the control cabinet for choke manifold

s BOP) (Blowout preventers ) ) Y6l wilaile. 1
el e Annular Preventers)) &l clasloll -
. S — Ram Preventers)) 4asdl clailoll-
BOP'Control system) ) YY1 cilaile (e 8ylarud] daglaie,2
Accumulators)) &lae=sll.3
. charging pumps)) g=idl wlbuae.4
¥ the compositions of well control equipment sloll Olesgiun.5
Choke Manifold)) @ J! deglaie.6

Kill line)) AJl J:8 oz 7

driller’ s control cabinet

wellhead BOP stack

auxiliary remote con ..‘

air [)l[) huggl e %

(o mud pit
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¢(BOP) (Blowout preventers ) g¢Yu)l Olaile (&b 139/

: gl

Sl § el OludJl dup £l Jas slacl J=2Y Al del § aio g Bgx (e Blue (29
¢ doiwad! dlael daiaig ¢ Al uﬁ.l:;’\ &Jﬁ.“ J31o Bylas ddle b gas Lgic Gu.: 49 t5“”.9
A 9 pUL.Qg Aozl 6},4.0.‘\ Ja}a.«,a_'\ e Al Gos Mo lelegig ( LQJLL:.Q\) g0 9>
E—)’J.Q” ul.suLouA

Annular Preventers)) adl=dl ool 1

: Oladuas dayl (de 05S59Ram Preventers) ) ddsyl elailall.2
Pipe Rams)) cuwbdU ddsl olailee
Variable Bor Rams)) gzl 8 asie 48l lailee
Blind Rams)) sloswo dsddl Clailoe

o e o

Shear Rams)) duad dddl wlailkee
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(type of Drill Bits)lyledl £1gil (2 b : 40/

: Ol gl

l ! v v
Natural T S P |mpregnated ROller Journal
Diamond Diamond Bearing Bearing
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¢Casing) Llad! bl iy pb: 41/

: Ol gl

I ol Yl oy 398 bl Al CadsS of (s com Cgns S s> dm
: W) Caslb o)l (085 9 wlilladl glCasing) )

A8 adelly Al logSal sl (relig Al pugs ais

g daiell Oladall &igls ainy daliseo &‘:b.o G Syizn Sl sluall lawsll J3e
. Tdad! (pe doy8)l ddadl oleadl Cugls 4389

439289 )g)) @Bloll poe (1000 G2yl (e ZUEYI iy e

Ohadl Byzming Al wly Ooldaed Ccawlio Jayy (Gub=s

el Oldes U3 gV Glaile Jasys zrasd

. dLoS}’\ Ol dao J‘JJE-’M wé&g@g&ﬂ&d@\ Q:you

&3y ddnylay ZLSYI O 13] by A U1 dglladdl Wldandl CuSyig cuad Jagud
bl
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type of drilling fluids)) : sl Jlgww glgil (B Lo : 42/

Drilling Fluid
Sl i g
- GasfLiquid
Liquids Mixture Gas
il iy 8 G kald e
| |
Foam Air
3 jFr J &l sh
Water Based Qil Based
Mu_d Mudﬁ
[ la oot 13 B il gau | |‘_,1=§3‘_,..LL.L..?14J§.-.{_1$13M|
Freshwater Salt Sat. Inhibited Full Qil Invert Emulsion Pseudo
Mud Mud Mud Miud Mud Mud
s gla g | | zlla sla b =S b (ki clai b
KCL-PHPA Polyol Silicate
Mud Muds Mud

(drilling fluid types) siadl (i g #1531

41




(drilling fluids function) ¢ ya=J! Jilw &5Ubg (& b : 43/ w

JEIPEN)

(Drill string) 2=l 39ae9 (Bit) 8,8l Cawiig duys

J sy 8ygaall (CULtING) yg5uall aad e (hole cleaning) idl ,é cadas .2
O

Oyl 83 die §)gaall hgiuall alad (Bulas

S U513 gSlgall Ug09 il sl adgs aie) duombaw ol bgiall s 8ylad!
A3l eude (Mud cake) cnb &S dawlgs ANl sbo

oh W
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$¢(Hydrocarbon accumulation) ¢¢3)59)dugl! 0956 Jog & P44/

( bamadl)TRAP
A concave-downwards geometric arrangement
of seal(s) and/or of impermeable lateral equivalents
of the reservoir rock; commonly an anticline or a
stratigraphic pinchout. Must exist in three dimensions.

Gas-filled reservoir

foatures

xist for low i i
e\ Water-filled reservoir

ot labeled
Stain
left by migrating > P
Secondary migration i\

Primary migration

Gas-oil contact
For upper Qil-filled reservoir
pool Possible tar mat
Same Oil-water contact \

7 (<S4l RESERVOIR

Ruilsback's Petrolenm Geoscience and Subsurface Geology

SEAL(Cap rocks = slbill  sua)
(ak.a. “Cap rock")
Typically an impermeable ductile stratum,
commonly shale or evaporites, precluding
urther upward migration Seep

Two pools,
the upper trapped
structurally and
the lower trapped
stratigraphically.

A porous and permeable material in which the hydro-
carbons reside. Typically a layer of sandstone or lime-
stone; could be a fractured stratum of impermeable rock.

(¢ 3¢/ MIGRATION pathway

. - A porous and permeable conduit FIVE ELEMENTS OF A
| - |
e Waterdileg  [TOM SOUrCe to reservoir; commonly CONVENTIONAL
. eservoi alayer of sand or sandstone, PETROLEUM
() vaall ))M)SOURCE or a fault or fracture system. ACCUMULATION
A deposit rich in organic matter, which typically consists of the remains i
of phytoplankton; typically a fine-grained marine or lacustrine sediment ang :gr:besjglszt:: tgi:::qu:;es
(e.g. an organic-fich shale{. It must have been buried o a depth at which ySmp P

it was subjected to considerable temperature for considerable time.

(Hydrocarbon accumulation) ¢ss AS s ) (185 b g

LBR PatrolsumFive04.0dg 82011 fav 072011

43

P Olgel
092559yl olrazd JSCaT

29 (Hydrocarbon accumulation)
FEX LS’

(source rocks) a9l yssuall 3529.1
(migration) 8,=¢J!.2

(Reservoir rock) olysdl 8,50, 3
(trap) simadll4

(cap rocks) slasll yg50.5



(Type of Hydrocarbon Reservoir Traps) $Suasl! ¢! 33l 2L 45/

: Qg

(Structural Traps) 4usS, Ul Bobasll 1

(Stratigraphic Traps) dsidall W5Laall.2

(Type of Hydrocarbon Reservoir Traps) (Combir)ation Traps) &JSJAJ | bae.3
iy Unconventional ) 4udss aé Wlbas g

(Traps

W
‘ Combination Traps ‘

‘ Structural Traps |

‘ Stratigraphic Traps | s

T st dome.

- e
Folding Fracture

Traps Basement -
Trap | Unconventional Traps

- R v
Faulting
Traps Primary Secondary
Stratigraphic Stratigraphic

Traps Traps . A

I l \ Hydrodynamic Asphalt

Traps Traps
sandstone Reef Sandstone
Pinch ( a small patch lenses
Out reef)
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(GR-log) L jweme OloldSeinl P46/

——E——

R : Ol gl
: (cased hole ) plawslly (open hole) zgraell pisg=zdl M (§ (GR) dadol uzeo pdSiu

Lt dxil juzee JIp1 o 1 (Cased Hole) plasedl szl (§ LE dadel juoxe Olalusic (1)
JWSYly ZMuaiwdl L.Jl:f.Lo.C Jie (cased hole ) JI § =5 (3wl Oldes 2l (§ (GR log)
il ) wldes ging (depth correction) @ead ruowadl ddas ¢l (543 (well test) Jig

(&... (packer) Jl s ¢

Coxell gzl (49 1 (Open Hole) zgidell Caugmtdl § LE dadl jume Ololdsin! ()
OB Lobdll e g (formation) lseSill (3 daudall ducladdl (LE) dasl Slucms (ks
s93uall 1y (Correlations) slaliaally (lithology) dybuall g9 dodd (§ lgelustiwl O&eYL
oy daiwll Boledl e dibly 1S4 (shale) JI e 41 (limestone , sandstone) go3
dais) uzmed Olelya)l 0455 Cu (shale ) I Hgdue (S ¢ (bl Ul LS dxid dibly wilel,3
SIS pasindy . Oluexal I3 day (shale ) I gble e Gpaidl dggud! o M dle LE

Ol oo correlation Jly ,,depth control (M
T 45
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MWD Jlg LWD JI ¢ §ydll b : 47/

s Ol gl
: Logging While Drilling : (LWD) ya=d! sUi juaed! Oldae

lgiskass guaian Y 5i> Aoy I Jguos)) o6 L Jaall g Al i dddac sUdl Guadd] Slidas (2
bl (o Buad Moy Q3 &Sy daliseall uaedl ©oluas guad o3 .wire line logging Jb
Sl @b e mdawd! JI OBl J&5 80 Comad lddg (LW.D. Subs) daisesl! ae Jasidl

. (pulse) ! dawlg yaxll

o9 (real time) Was) jusd! Ol Jeud (LWD) sl eU31 usd| Oldes 995 ol el
D 2 S (281 yasdl Ul goldsciun] (,Say (31 lumal

(Resistively Log) 45 ¢Sl doglaall ju=oe

( Sonic Log ) Jgsall puzoe
(Neutron Log) 09,594 Luse

1 7 46




MWD Jig LWD JI o @yl b : 47/

s Ol gl dleSS
: Measurement while drilling ( MWD) 2! ¢U3T Lol Oldas : "WSG

dgzgall U1 ya> U3l ouclunall Oldanll oo o W MWD ol sl old)l coldas ia
adasd ©lle slach HLII duzgs 485 (§ oobiy yaodl cdy Julas 3 4SS Ko palud Cu
el ddlen) Clay) 9l &Sl o ¢ dlodl 990 Adl Jawl ol picie cReal Time

(inclination) Jusd! 4903 lgadl o Al Hluwd Olpasell o dde dudlye ok ool ddec £ U1
o pal s 13 dlhuady yasdl olass] d8yme pudaind el G plussiwby (azimuth) elxsYlg
oLl ] dueaidl Llg3)l 0do Gl aubaind dpdadl] Blpdds Wldas pldsuiwly @l &b uld
b i3l s 3d Dl 15 (2 (b lisall Jlatdl apy91 0,SW (gubolixal) Jlosal
Declination ya=J| 2590
sasdl Glpsie (b jasdl Cll 31 ol Big>l a9 MWD JI plad) deladl 5,51

. (drilling fluids) ya=dl e Js-1s 4w whhla] @yl e pdawdl Jl 0Uldl Jlaly

R 47
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MWD Jlg LWD JI o @yl Lo ; 47/ e

. k_.)b.?d‘ eSS
50 (MWD) yasl <bdl eslalaall allas ¢)9S
DD Aty OLgSe )l
Pulser Sub : (Sensors)eball 83¢>1 (1)e
:(Power modules)dl)l wlusg (2)e
Tube HOS Pulser

{(Transmitter)JloyY wlia=g (3)e
&.—_ g JLdiwdl @lasg (4)e

.................... e s e nerannnnnasarannnnnnnd : (Surface Equipment) bl
Battery Stab DSP Probe Com;resswe Sub

' CPR & Gamma

! PinSub Diversion Stab CPR Gamma

e I i i R B A R S




¢(well logging in horizontal well) 42391 LYl § HJLVI juz Wld b (2 o : 48/

s Ol gl
eiud (5,31 BN Lol LWD JI (29 o=l U3l sl (Real time) 0955 JodI @yl dayl Lgie 5S35
D 29 (281 gl Blodl aladall ya> ldes da lgaluseiul

1. Logging while drilling (LWD) — real time

2. Pipe Conveyed Logging ( PCL)

3. Tractor Conveyed Logging ( TCL)

4. Coiled Tubing Conveyed Logging ( CTCL)
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¢(well logging in horizontal well) 42391 LYl § HJLVI juz Wld b (2 o : 48/

e

Pipe Conveyed Logging ( PCL)

Logging Unit

Baker Hughes
Wireline Wireline Services

Logging While Drilling

Azimuthal resistivity
(depth of investigation

detector

"

Surface-adjustable
bent housing

/" 3o fixed
Stabilizer Pent housmg :

and bearings Inclination RPM

gravity toolface

Transmitter for

12in. or less) Gamma ray wireless telemetry
and measurement

of current

antenna kg e e
SrSLIT 4

s Olgxd AeSS

|

Motor

Downhole
equipment

I /
TENSION&CCﬁ electronic | | Pushing ’?(;wer section
circuit section

Coiled Tubing Conveyed Logging ( CTCL)

Coiled
Tubing
Cablehead

Wireline Knuckle Joint

Basket

Temperature Flowmeter

7 | T

Centralizer

Centralizer

Pressure




§ pusti oil9 Production packer JI (e (925 13k : 49/

s Ol gl

o0 oWl 5,41 o t(production packer)
Tubing ——1+> (production zone) 4zl dadall Jie g0 dlasiul
6° ldug ((annuals) (gl £Lall e A s
] l -V INIPY-S -2
bgaall e (casing) &ladl e Wall =Yl oo
STl 13 1 lgall ao cMelis 4T (09 dulall
oY ol pasdl ol ZSYI e (§ &l

2 &ladl (§ s bl Bl (o A dileo
Lgio Ll

el ) S Gl 0 3 US| Sl 2oy
Byg sl dis

293 ledice &3\‘9&“ 0.9..).’).; M\gﬁ#\ dodw Olosse
s Olal Slalasay Jiadl il g i

.(Subsurface Safety valves) gda!

Packer =

T— _———
Perforation -

1
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§ pdstiw ol9 Production packer JI e 925 13k : 49/

s Ol gl ALeSS

Olgddl 1) dole 8)g94a (production packers) dazxlol Wl giudl Caival
retrievable ) gl AU dblall wlgiasdly ( Permanent Packer ) esll

. (packer

Y &lladl (§ culs buie (319 :( Permanent Packer ) dedludl &l gzl (1)
Ohaiwdl ddas U3l p=hall 33yl e Y gzt (S

Gl ©lga=dl 29 :(retrievable packer) glaAiwdl Abldl wlgdad! (2)
Lo (28] Blal pusindy ()3 0ye Lelloaiwl Balely Al (o Lgiolaiwl ¢yl
LSy dab jamd by wladall usY cdgell Jial ol eolidall cdgell jamall
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¢ LY JLS! ‘3 Y-Tool JI pluseicw! e 851N P L : 50/

s Ol gl

HLYI 3 ZU gl e LIl iy Buas R9:Y-tools
(Artificial lift) Fllawdl ad)l plao Joa3 (3
Slivaaly @3l el Joss @I W G Aol
Electrical Submersible) duwblJl  d5L,S)
oo 8¢5 Ae (Y- tools) Nl aelid Ey=> ¢« (Pump
9l (slick-line , wireline) Jl &luss 39 500 roww 36
Mdiwo (coiled tubing) Bgaledl gl Oldase
o basall Guld Jie Sl g5 des @l el
1. PLT o) il gl anosnid]

Y-Tools
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(porosity log) deelunedl Slucme (2 b : 51/

7- Porosity Measuring Tools

: Ol gl

Nuclear Electronic

(Uses radioactive source) (Without radioactive source)
| |
| |
Density Neutron
Acoustic Magnetic
(sound waves) (magnet)
Sonic NMR

54
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Swater Oil contact J!due @i aS': 52/ w

: Ol gl

(2) In cased hole : By

full set open hole logging (1) In open hole : by
[ ] T2 P 7
2R T .
e/ LD () : v full set open hole logging
IO N T BT 23 1 MDT
| , ‘:’ ::/ :-F‘ 3 3 46 62 ==£>51.;_;?s:‘ 462 629 6! 6 3 / M DT
R E | .
{h <) | :"'i? : § ¥= 0.926x - 1224, / DST
I | IE L | -
§ dalisd = § i
N 2 ’ ! | orc: 3061, 81

Saturation log (RST, PNN , RMT, TDT
, PNX )

vt




€¢. DST J! (&da)l yax=dll 9 ¢ formation tester (MDT) J! (w §y&1 b : 53/

Exploration, Appraisal, Development &

w :
hen used Production

Exploration & Appraisal

Reservoir Pressure data Across the productive zone At exact datum only

PVT sampling Samples at the reservoir conditions Surface data, some information is lost

Provides better vertical permeability & | Provides better areal permeability and

Formation Permeability data T L
; connectivity productivity

Time Fast Long

Value of obtained information Medium to High High

Deployment method Wire-line /E-line Drilling Rig

Low Medium to High
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- o8l = Cb’.a}’l — ool ) kddl dwdid Olbaass L? P L“;'s” ijj”}“" P L : 54/ w

( é}l c-ljjg.égﬂg.ll
: Olgxll

\\[®) Department Software
Geology 1. Petrel—G&G software
1 Reservoir 1. Petrel-RE software
2. Eclipse software
3. OFM software
4, CMG
2) petrophysics 1. |IP(senergy COM.)
2. Techlog (SLB)
3. Geolog (paradigm)
4. Petrolog (weatherford)
3 drilling 1. Landmark ( Halliburton )
2. Drill-bench ( SLB)
3. Well -view ( peloton)
4 Production 1. MPAL( petroleum experts)
- 2. Prosper ( petroleum experts)
3. Pipesim software (SLB)
4. OLGA (dynamic multiphase flow simulator) -SLB
5 Well test 1. Saphir NL (KappaEngineering ) (for pressure transientanalysis)
2. Emeraude (forPLT)
6 Artificial liftand | 1. Design—rite ( for ESP and Gas lift system) ( SLB)
ESP design 2. AutographPC (Backer Hughes)

57
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¢ A el I 592l o 13kl g Sworkover HLY! Zdbaiwl e 932313l : 55/

P Plg=!
31 digae e Grgd> domdl S Lghayy (0 878 iy HLYI e (525 (3 ldeadl (2
—=>9 Rigless z» 09 9l Rig 7 ‘a..\.éd.w;l,s Lo C)L,a;i.«)’\ Qjﬁuag C)L,o\ elyxl Cdlass Al
Al >

Work Over Operations

Rig Operation Rigless Operation
(Well Intervention )

1. Workover Rig Coiled tubing
2. Drilling Rig Wireline logging
Slick Line Unit

Snubbing Unit

H W N e

= 58
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¢ A el I s gl @ 13kl g Sworkover HUYI Zdbaiwl e 952313l : 55/

s g9 BJ’.\;‘.S‘?Q.Q Olaiwdl Oldes I ¢ gzl Ol Lel: Sl gl eSS

™~

© ®

Repairing of down hole tools and equipment due to
malfunction or damage

Repairing of well head and surface installations

Mechanic clean up of solid deposits

Sand production control

Artificial lift equipment installation and maintenance

Formation stimulations

Isolation of non wanted producing intervals

Remedial cementing

Routine well maintenance & well servicing

10.
11.
12.
13.
14.
15.

Re-entry Well operations

Formation testing

Well control operations in cased hole
Well re-completion

Fishing operations

Changes in well function or in well objectives

16.Well suspension and temporarily abandonment

17.
18.

Well abandonment

Etc .

2021 / olus (o2l pules




SSwater shut off JL 9y ddyybo oS': 56/ w

Some Methods for water shut off

Many method using for water
shut-off can do it rig less
operation or by

work-over rig :

through tubing bridge plug
cement plug

Bridge plug

gel squeeze

polymer squeeze

ICD, ICV

etc

NOoOOA~WNE

W
'\\ NEW

PERFORATIONS

PERFORATIONS

- - 0]}
| | .
= 4= Formation

Plug -'|- Un wanted Water

‘ ‘ Production

2021/ pobs 92 b



“measure depth ( MD) Jlstrue vertical depth (TVD) ¢ @yl b : 57/

P lg!

True Vertical Depth (TVD) :

The true vertical depth of any point or
station along a wellbore is the vertical
distance from the well surface reference
point to the station of interest.

Measured Depth (MD) :

The measured depth of any point or
station along a wellbore is the distance
from the well surface reference point to
the station of interest along the actual
well path.

61
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Directional Well Applications :

©0 N WNE

¢Directional well Application (ALY yazdl Oldudal (o : 57/

: Ol gl
Sidetracking

Inaccessible Locations - -| n|
Salt Dome Drilling

Fault Controlling

Multiple Exploration Wells from A Single Wellbore

Onshore Drilling to Offshore Locations

Offshore Multi-well Drilling

Relief Wells

Horizontal Wells

Extended Reach Wells

Multilateral Wells

Short, Medium, and Long Radius wells
et~




¢ ikl duos £yl g AJI @GR, CCL lumo I3l i 13k : 58/

!

Rigleés 095y utidly drilling rig oy Lol OE 131 Lolsg Gaadl Zusual (oya) Wiy @ Clgadll
Gl 8801 43520 (2,4) Open hole GR z» Oyl o3 cased hole J! 3 GR, CCL J3! piud

ccL = ol .
= ST >
|
I.
' aQ
[0)]
1% ]
i Re}
: 3\ ceL 9
i :"
) 0
it 4
— ol
]
Nuclear | —GR c —GR
measure | 2
point ' 3
v, g :
O




vertical well $3906 A lgolx>lg Casing JI glgl eyl : 59/

Open Hole size | Casing size 2l
i
l ”
36" i 30
I
26" | 20°
!
|
I
17.5” i 13 3/8”
|
!
I
12.25” i 9 5/8”
|
!
8.5” | | 77 Liner

64
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Perforating Techniques cuiidl 3k (£ L : 60/ w

: Qg
L 2 Ldaadl HLY cudsid 3, due s

-

T o

( Bullet Perforation) 4Ll coBMLYL Cusiall 1
= | ( Jet Perforation) 4l <LALIL Cukid!.2
== ( Hydraulic Perforating) J o) i3
(Perforation using laser technology) , ! plasuiwl widll.4
(Horizontal oriented perforating system — HOPS) ¢4 )5
(TCP) (Tubing Conveyed Perforating Guns) g9 <udidl.6
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??Artificial Lift ($Udaod! 291 OLAS g19il (2 Lo : 61/

GasFlgwRatg Gas Flow
Contiol Valve ~ Meter

Electric Motor
Production

il
-

\

1 Rod

Traveling Valve — {11 Fluid
L Purtp ﬁw—nﬁm

lq!l"' Tubing
Standing Vave—1g" | Anchor

-]
= =

it 3F
(i) Rod Pump (i) Hydraulic Pump

(Artificial Lift Techniques) (&tluall xd i ok

i ]
3 Gas Lift
‘_ = = -
- Rod
k— Pump 0 i[
2118 Gas Lift Unloading
B Valves
[ Gastit
Operating Valva
% Stalor
Electric
Moter -J_
it SN e T
(iii) Submersible (v} Gas lift (v) Progressing Cavity Pump
Electric {May also be driven by a
Pump downhele, electric
submersible motor)

: Olgxll
ais @G sluall g Cslad g AST clilia
1 ds0 5 ehaad! ] Ussosl) axdlodl 4353 Laadll Lgsd
ode (§ dedstiwall bgrall <] Wl Jie Wl
Jsls pusid bopde olals St dab  Slasgl
b Wit Hlaisb leeal (e 2y95 (2,31 1dgd HLYI g

(Rod Pump) duuadll lualb 25,011

Electrical ) duwbldl d8LyqSIl ©buadlb 28,012
(Submersible Pump

(Hydraulic Pump) &S gy4ug)l ol 28,013
(Gas Lift )L x8,]1.4

Progressing) 4ol &dhal wlbuadl a8,)15
(Cavity Pump
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(calcification of separators ) @il Caiual .S : 62/ w

: Ol gl

D b WSy laiual Ayl I dele §)gar Ol Caial

* Two phase (ushll &l dljie) + Test separator (Juis! 4jie)
* Three phase (Jskll 4536 4l jie) * Production separator (&alul 4 js)
Based on phase Based on shape Based on function
* Horizontal (4 4 )  Low pressure separator ( s.kly ks < jie)
* Vertical (4Gages 4 ) « Intermediate pressure ( b gis bia oY)
« Spherical (s 43e) « High pressure separator ( s bz <)

Separators' Types : &Yl ¢1gil

2021 / poles (ol poles




production system (&I plad! O bes : 63/

: Ol gl

Dl 5 o
4 Christmas tree Sl Jawdl o Cl.‘l.':}’\ el.E:.'a Qﬁgaﬂ
3 Wellhead oo eV
Dl el

b .Reservoir Sl 1
5 [ — Well ,41.2
2 el JI—- Wellhead id! oeh.3
.Christians tree sl 8,>4.4
.Choke &J1.5
el Flow line ob,=l cwbl.6
1 Reservoir gl .Separators &YjJ1.7

(Production system) z¥! alas

68
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X-mass Tree Adl ooy 8yl ©BgSe (b b : 64/

Kill wing valve
(S J2 alaa)

Killwing _,. 4
connection ¢

Tree cap and gauge
Tree adapter
Swab valve(ssts pla)

Production wing valve(zi) slas)

Surface choke (bl GHA)

To production facilities

Upper master valve ( gsis s plasa)

Lower master valve ( (Aiw i) alaw)

Tubing-head adapter

Production string( g . s)
69

(X-mass Tree) sl ol 32



type of well logging yLY! Oluces 193l (£ b : 65/

Well logging
s Ol gl
) Clsa g1 3 $ 7
_A
i Y
Open Hole logging Cased Hole logging
Csidall Gy gl Claiaa Ohuall Gy satl) Gl
—— ¥
- N
Conventional | N i [ A
onventional log High tech log 1.Cement Bond log
Agalail) Sl Ldlat) L ol 3650 3 ibiannall

( ;\,'Gln.u‘s"l 5 _patyl u.am)

1. Nuclear magnetic
resonance log (NMR)
» SP gﬂ‘l“ -\.@A.“ e T .
. ' ekl 8 ) G 2. Casing inspection log
7 GR LS axdi v ( N ‘ U‘.'u)“ ’ )

1. Lithology logs

2. Porositv logs : 2. Modular dynamic formation

' W g} tester (MDT) ikl Jiiia (uld (uaa 3. Saturation log (&2 (s2)

7 Density Q85 o : -

» Neutron gy il uaa

7 sonic gisall 3. Micro resistivity Imaging 4.Production logging tools
(:\.uya]'l da gliall ) (PLT) 4] cluaal)

3. Resistivity l0gs fugiad e 4.Sidewall core ¢ital) Glulll (uas 5. Spectral Noise log (SNL)

(Qmﬂ| W)

4, Caliper log 8 uaa . I .
P R el 5. Vertical seismic profile (VSP)

s gandl 350 granal) una 70
B = ﬁ
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Caliper Log Ad! yhad yuxo (£ b : 66/

Brittle Shale
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Name: Abbas Radhi Abbas

Position: Chief Engineer / petroleum Engineer
Nationality: Irag- Missan

Date of Birth: 1978

Gender: Male

Education Background:

Period

Education description

1996-2001

University of Bagdad — college of Engineering — petroleum engineering
department- (BSc)

Certificates of Appreciation

15 Certificates of Appreciation from difrent international companies such as (Schlumberger-
waetherford , CNOOC , COSL , BHDC)

Work Experience : in Missan Oil Company ( MOC)

Period

Work description

(2004-2006)

reservoir engineer

(2006-2010)

water injection engineer

4

during (2011) drilling and workover engineer
(2011 to0 2021) petrophysics manager in Reservoir department
Language:
Mother language: Arabic
Second - - - -
English/Fluent oral and written in English. 1
o Ee—— glish/Fluent oral and written i glis
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