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' Master Development Plan (MDP)
"DANA Oil and Gas Company

" Shell

" National Iranian Oil Company (NIOC)
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Reservoir STOIIP (MMbhI) API
Probabiliry P10 P30 P90
Ghar 440 340 260 30+
Burgan A 1.939 1.207 624 20
Shoaiba (Bab Member) 1.348 775 418 20
Dictyoconus Arabicus 932 511 241 20
Unit A 1,297 754 436 I+
Yamama
Umt B 1.405 745 399 30+
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Development stage’ (Early Production):

>

Drilling and completion of Y new appraisals/production, ¥ new production wells and
work—over of Y existing wells to achieve a production rate of e« ++ BOPD

Construction of Gas Oil Separation Plant (GOSP) as per detailed design carried out during
HOA period

Oil Export Pipeline to Dehluran facilities

Infrastructure as defined in Section Y

Development stage ¥ (Final Production):

>

YV V.V VYV V VYV V

Changuleh Full Field Development to achieve a production rate of ©+<+ ++ BOPD
Drilling and completion of 'Y new additional wells

Drilling and completion of one water disposal well

Construction of Central Treatment Plant (CTP)

Construction of Changuleh oil export pipeline to West-Karoon Pump Station
Construction of Changuleh gas export pipeline to NGL-Y) + »

Construction of a residential camp for NIOC operation staff

Infrastructures as defined in Section Y
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¥ Original Oil In-Place (OOIP)

* Early Production

* Plateau Period
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" Decline Time

"' Enhanced Oil Recovery (EOR)
'" Green Reservoir

'" Improved Oil Recovery (IOR)
'" Brown Reservoir

'® Natural Depletion



IOR & EOR

Production Enhanced Oil
Enhancement Infill/Step-out Drilling] Secondary Recovery Recovery

Optimizing artificial lift Recompletion Water roos:Iing il Gas flooding- CO2
Increasing well Workover Gas flooding Gas flooding-
stimulation Infill drilling (immiscible) Hydrocarbon rich gas
Reactiving idle wells Step-out drilling Water alternating gas
Changing completion Deepening (WAG)
strategy Microbial (MEOR)

Debottlenecking Dilute
facilities surfactant/chemical

Upgrading facilities Polymer
Thermal
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Burgan-B EOR Scenario Implementation

l Establish New Surface Facility for More Capacity (Heavy)

l Yamama Reservoir Development

36 Months

l Establish New Surface Facility for More Capacity (Light)
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Early Production Final Production
Wells 1 0il Production Wells | Y ¥ Oil Production Wells+ ) Disposal
Well
Flow Lines ¢ \f
Oil Export Pipeline v v
Gas Export Pipeline | = ——emememee- v
Gas-0il Separation Plant- GOSP v S
Central Treatment Plant- CTP | =~ ——---eeemmmv v
Diesel Generators v [
Power Transmission | = =meemeemeee- v
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Permanent Camp | —-mmememeeeee v
Infrastructures v v
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To Flare
& -

From Manifold Sepa?rato; ) f § m
Export Pipeli
Crude Oil Storage Tank Fiscal Metering SR

To Bum Pit Crude Oil Transfer Pump
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" Iranian Petroleum Stamdard (IPS)
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HP Compressor
Gas Metering
h TN =
TEG Contactor
-—ta"m}. -
LP Compressor
MP Compressor
To Fuel Gas

Desalting

e B~

Desalting

From Manifeld First Separator Second Separator —Q—o—
; 43 e

i}N%

/_ L\\ Stripping MmN
—H
Test Separator
Launcher
/r—k\ Fiscal Metering 70 Export Fipeline
—
Crude Qil Storage Tank
s
> 4 To Disposal Well
Waste Water Degassing Storage Tank Water Treatment Unit
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Description Early Final Total
Production Production
Plateau Rate (BBI/D) Vo v Do oo Oecoss
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Wells

No. of Producer Wells

No. of Work-over Wells

Total No. of Producer
Wells

No. of Water Disposal
Wells

Duration (Month)
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Description of Main Activity Development Costs (MM USD)
Survey and UXO Clearance Y.XEY
Engineering vq,Y5¥f
Drilling 94Y,YAQ
Export and Infield Pipelines YYV.ADY
Process Facilities- CTP YAS, YA
Utility Facilities- CTP Ve, 00
Infrastructures 91,¥59
Gas Oil Separation Plant- GOSP YY, AL
HOA Cost Yoo
Management YAE,VE)
Grand Total YAYY QY

oSz o35 CAPEX oss-f Jgo
b 4 32 amass
2y 68 Gle yus i @8 00 azlinr ol Comal Sl Jlws 059 Job )0 a e (aass o
loas 3o 5l 5 lade cadgl cublopy 5 50 a5 0,5 az g iS5 (nl 4 Wb S ange & fos obsS olej Do
OB 9y seanlp S 50 5 EOR (slaeisy (rizmed 050 ol ()35 arwgi gan slajl sl

el aols BB s 9,8 5l ol sl ys 095 5l anl,d Job 4o laa e 5l s lade ju (sloged

" CApital EXPenditure (CAPEX)

Y#



O b auie jacass pi Jedz j0 04l SIS dlaly pel> asliy syaelp b ie janass )l

Description Year ) Year Y Year Y Year ¥ Year O Year ¥ Total
CAPIIJE;)()MM YAY,- £ | Y. -,a8) | YAs,-FY FVH,AVY | AT, oY | YYAIYA | YO EY,VOY
Cost Portion Y \VF. YA/ YY/ YO/ VY Voo

Az il il Jsb o laanse aiass -0 Jsax

" sybais oldle
2B & g0 50 wilgn 7, MDP (5 saiilgs a5 ol canl 3l cqz o] 51 g las ! aldle Lo
cnl 0 00,51 Wb Cond pl mal> aslp y 50 0gd Ll Ll L e cpl @ g9, L a5l ilas

O 5l Cbls p malx sanlip j0 aS suld S 5l 5 et g (S5 Sledbl MDP l Lad ol jo

S o sl |y bl 58 e oo y1) o) S 1095 oo 4il,) (0 algS oilgS

odus 0010 Wledb! b
show

s | lwgio | wes 3)ls ol Tyko oyl 3,
e

O w>lo (B !

CJ"G amar:lqd‘ ‘59):.;6 Y

ool agd Cudginn ol Y

'* Abbriviation

Yy


www.oilindustry.ir

SRy

C«.f:‘o).g ‘_gc\m)l_’,‘

poe 5UT 5 Conlad poe sla el )y e
LQ - . l .

lo S 5T 5 loSn; Lo

039 oz b oMl (o903 astive

Goudgi dalip A g adgl o

059 cslE )‘05.0.2

"

S s lbai jo pesd

Y

a0 Lapass

\Y

sl sleiadls

¥

o) b ) Sz ¥

YA




P9 o

Lo 0ols (w5 6 yslee

Y4



W 031> )y 9 53l 20>

Sl 0ols zsro Copde 5o (§yglaex ok o sols (] S5 B BLaST P ee Job o
(Syaalip 4 o pie oy ] 0dl e rosls o Jlaiasasd 5 (g5lwcd e ‘Ggl.l)‘)l cJudzs ‘Ls)ﬂéa.?

Lol A3l saiyley 5 saua gl

sols Wglite glgl 51 w08 O Jgaz .l 00 03,51 VY S 40 05 5l am g L8 sl ools glgs]
QST O Blaal o yien gl g Saes (LS 0 b 6508 sl aass | i

Coglgl ylej gl )b
v
p| s g ool yleer |

v

o oals oL 40 0,053 5 0l

g 5l S

Lg)li}o)‘).l ‘_,’_aLo)T ol.?

BT B

)

0529 9)lge

el

Jlws

ML

adgs jlasm g LB ooy glgl VY S

Jgmno 09,5 ceild o yloj oold G dwrd
_ . . ‘AJY Cwlsus o J-a.uf (GO A s)tﬁ.&l.m _
S5 05 e 555 L) 285034

PSP SN E I



drwgi g (SlaasT Glulids (e o B e e N TR e
! s GBI § by JuS
o > 9 Sl oled gobaw DVl gldil 4z )3 1 (g S 10005

ol ol (Ko 9 i 55

9 S yudg iy (b (e
Ol

jd)LbQLuAZ.@(o4uum&A} ) B
.1 T & . . ©)le 0 j%0
oBislesl o,5 Julow g (3500

(RCAL) &
SVl oile 8l gLl az o ¢ gl 5 ’
Grdy o515 ((Singe JLid (s sl
O3 oslasl m 65 el )3 o lail ¢ Jodseie (slad
59515 s ndy oSy il ez oy
(58 L) (oot OLUS 5 8 cou > Jlw

(SCAL) o319

Ql)f ESTIN O QL.;..\;.Q,Q § drwgl winogi «8lisS|
o lojl Mg ‘
UPFaT ()9

(G Az uslid e gl ype i
Lo S b BlSs sgg oy Ksses

4250 9 S pdy 32,5 9 PO oy slo el
I

sl olz

il 6 as loj gl ools glgil - B 50>

P psb 4 05 o0 G slanz ol o 5 it adsl o oy sl LS Syse slaesls iy nl o
5Ll Joe s 5 Opdier oo (oulid Goaj sl & O3 Grogi 40) (e hrosi Sone 93 )0

W8y 5l gl ool (8L e cols S LSG oy ‘6)5—‘6’-’.’ ol Sy Lo ools Lg)ﬂéoq q..ﬂjs
4 ibge clio laisy ;0 osls (13,55 50 Coles j0 g 1o ools degaze (5)910,5 5 daze (5)91ex
198 g0 el 23 S A n 4 G ol IS sk

0310 ddze iy g Spsleez @

s red BB il g o yiwd BB slrosls 0,5 lay @

SpSds e

239 oo Sloiiun p (saainb (35t B e ytws 40 sbaesls glyl Gl

Y



v -
S @

N
by @

Yy PO
Sopdyyy @

Yy L
Oy ®
“lg)b’» °

ma\_‘é)&;a Sledbs! o

Dy (5,918,5 Y?r:lé Sloosls ol Cond 10 00l (5 5laez laosls

o S 3z g e Ho glaosls
g i o o880 Jawgi osls boee olpl 1o 06d (asiv Wb Ll aools (5 oaisS ol ace

Al oad (aseine adgl Dledol oaisS ags b ols 13 )0 oad z,0 5 )lge 4y a5 L MDP

d9250 slaosls o B 0gd cwyp Wb abg e o8 sl jaass 10 el 4l )l sleools seled Cowd () jo
s poliol (6050 oS ] ol S BB Loges log 1) wlonzs &8l 45T SlesT 5 oges (gan atws |,
Coned 100l o s o laosls soled 0gd oo o)y (a2 p0 <SS & g) 35290 sle MDP o s ools gas
g5 Az MDP I Jslaz 5l aladiges .Cosl mio o0ls 3929 pae b jpa> (du (nl o LS g Sedos

g (g0 0D ) 5O (pig e

MNa. Title Format Device
1 Interpreted Time and Depth llam harizon that cover whale changui=h Area [ And 30 Area) Digital [
2 Intespreted time Sanak top and base horioon thet cover whole changuleh Srea [0 And 30 Digial (iYE]
Area)
3 Welocity Model gmal nvn

S35 s 3l ol SAeMb] Cand) VY S

™ Geophysics

™ Geology

™ Petrophysics

™ Reservoir

" Drilling

™ Miscellaneous

¥ Raw Data Base (RDB)
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" Quality Control (QC)
" Loading

" Time Horizon Level
™ Reflectors

" Signal to Noise Ratio
" Horizon

" Synthetic Seismograms

™ Real Traces
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Start here

l

Correlate logs Data required:
l « Logs: Dual induction
_ |+Other: Borshole size
Read Ay p, Ay in zone of interest Mud resistivity
o e Fse | Formation temperature
l Shoulder bed resistivity
- . — Bed thickness
Carrect Rgp for borehole effects (Chart 1) Standoff size
Carract Ry, for borehole effects (Chart 2)
l Charts required:
Correct Ry, for shoulder effects (Chart 3)
Halliburton Schlumberger  Aflas
l Chart 1 Repgedor -1 - R-8
Chan 2 Rcor- 65 A-1E
Correct Ay o for borehole efects (Chart 4 Char 3 Aonp6 - R-2M
— { | |Ghant 4 Ron-s 64 R-2E
shevt 5 Roor'S 689 R-3a
! Chart 6 Apr-2 61213  RSa

Correct R p for shouldes effects (Chart5) |

!

Computs ratios using comected log values
Bse /Ry o Ry Ao

l [Assumptions:
Enter torado chart and read |+ Step profile of invasion
R/Ryp R/ Ry, D, (Chart 6) * 8-in. borehole

1

Determine A, and A,, from the ratios
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Wire line logging suite -
Slim wire line tools -
Array induction -
Density tools -

Neutron tools -
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Logged from | Logged to
Run # Tool string (m MD RKB) | (m MD RKB) Comments

These 2 run logged in CHW-

H CCL-Coliding Tool, typs | s “=  li(Original hole), firred on stuck
1B CCL-Coliding Tool, type 3 2541.86m e drilling string before sidetrack.
1A BHC-PEX 2888.2 arieq [ mtromin CHW-1 ST-1 afler
sidetrack
1A DLT-NGS-GPIT-EMS-SP 2875 2730.1 GR to surface
A CBL-VDL-USIT-GR 31529 2700
3B CBL-VDL-CCL-GR 3288.1 3077.5
. GR up to 2850m. Tools
4A AIT-SSLT-GR 40295 3809.5 smp‘: 8 AT AT A v
4B4A GPIT-CAL- LDT-CNL-GR A4 38095
5B AIT-SSLT-GR 4112.7 3956
SB/SC USI-CBL-GPIT-GR 3800 3202.5
5B CAL-LDT-CNL-GR 4106.5 3941
[N SAIT-S5LT-GR 4269.8 1957
[\ CAL-LDT-CNL-GR 4270 1965
6D/6B/6A | GPIT-DLL-NGS-EMC 42639 3809.5
Attempted to pressure test in 15
6A XPT-GR 39924 3842.6 poInts, success 1o pressure tests
in 4 points.
TBTA CCL-Collidingtool | = . Tool !!tld up at 3078m, no able
0 pass.
1CITA CCL-FPIT N _ Tool held up at 3884m, no able
o pass.

RA/RE UBI-GPIT 4265 3809.8

Attempled to pressure test in 30
5B XPT-GR 4201 3994.2 points, 11 pressure tesis lailed
dry or lost seal)

The data was acquired every
8A VSP 4265 1901.75 15.12m interval and followed
by checkshots very 100m,
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IL-2 2804 30 30 1 0.024 0,776 0,224 0.02%

IL-3 3934 23 23 1 0.037 0636 0,364 0.04
Surgah 3957 20 20 1 0.001 0.95 0.05 0.345
U_Sar-1 3877 3 3 1 0.016 0.415 0.585 0.05
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U_Sar-4 4028 a4q 44 1 0.026 0.424 0.576 0.017
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Intervals:

Porosity and Lithology Determination from
Sonic Log and MPHI Log Crossplot
Intervals: ILAM, SURGAH, SARVAK
Filter:
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Color: Maximum of GR_COR
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Functions:
mi_cp2b_fo: Porosity DT (field observed) & CHL (DT_FL =182 US/F} (1297)

mi_cp2b_fotma: DT_MAA from DT (field observed) & CHL (DT_FL =139 US/F)

mi_cp2b_
mi_cp2b_

{1997}
ta: Porosity from DT (VWyllie) & CHNL (DT_FL = 189 U S/F) (1997}
tatma: DT_MAA from DT (VWyllie) & CHL (DT_FL = 189 U 5/F) (1997)

Density vs. Neutron ,lsges -¥# S

4




bl ooy oSIS vy
laihie (owlid (e

Petroleum 4 Faults Structural Geology Sedimentology Stratigraphy  owlils ‘pe) ow)yp
3 s, olib Jlg el st Gyb S ) polid as Sldlae 5,5 o 1 4o |, System
A Bk sl cesg Dlaszge JolSS g (e D3le> sl 030 (g Hokate 4 (it (e AlSe Slegls;
a8 oldlax xog b ol vy 4 a5 wles so oy |y ciliee Gl yo loo,lus; Sl &l s
Lgdi)oaswlsas)wlu,u;mg;zgdl)oJ‘;wlé)&%.mya@uiouj,@)awj
@iS 1) iz folee g (b 35 ¢ c i golaidl pB0 4 b e glo 38l cwlis a5l eolal

WBAE )0 ablee S5 g cdd hed ) b mlie SlassTL bLI o qu Cgmwy 025 yiege
amas opl 4 Gley Coyin b oLl g s adl geomins (o e alS glp b bl i
ey el 10,95 5 (pols Cumal I 5 pulid iz GlayeSids ¢ Sleisle (glo o Sids y ogdle 45T Ao,
5 S dded b e & (0900 5 (il jsb 4y o) (63598 5 RIS L LS Lo Sl 35 (o

WSS 0 S el YL Bk 55 g i &S >l g gl oo oS

_ . L v L
g Wejyo ¢ Ju clainz glgl) owaie Conog wlol ppwyp SleiBle (Wbl o) oy 2y
‘( als s ‘5LQJLQ_A_>L..; L\.imu ‘5199 9 u.auﬁ) du.wg.’ ulf).> 099u) ‘siul.o.w J.'aa adass )‘ Sy c(

N

"' Stratigraphy
" Sedimentology
" Structural Geology



LITHOLOGY

Eocene

Fheahin = — A = =
A =A=peA=i=h

A= = =
kA kS =

o — —

ke = o

AV S e = =
s S ety
_:- i 1 j!'i‘ i‘ a - n

(ol Sl Al SoBpe YV S

O



PLIO-PLEISTOCENE Bakhtyari Fm.

Passive
Agha Jari Fm. Group

PLIOCENE

Gachsaran Fm.

MIOCENE

OLIGO-MIOCENE Em.

Pabdeh Fm.
g —. Gurpi Fm

PALEOCEME-EQCEMNE

Passive Margin , Foreland Basin

UPPER CRETACEOQUS

LOWER CRETACECUS

JURASSIC

TRIASSIC

PALAEOZOIC

EARLY CAMERLANT

FPROTEROQZOIC

Lower Mobile
Group

elied de ool S0 -VA S

5 ol 5l 50 alol> lplaizlo 5 () (LS 2 Sge log s abal)) (Seals S5l g (BP0l
Slga 5l 6rlomn &5 Cel golamdl (ol (o) ol it (25 9 0 lie S sl &5 (6l dcgere )
b S g Cii h 5 00 8 oo oS ddlaie )0 S92 g0 SleKinSl § LS Slael j3 o5, Djso 4 (Sone
O3 3l age ekl 5 Litlo (ol CSlil sl &5 Wigdioo o (oulid () Lol Sleitle 50 Siien

el oY dibte Sleisle 5 ( SogSs Slasin 5l BT 5450

oy



Facies Sediment Type Sedimentary Structures Thickness 0il Show
Unconsolidated Fine to -Fining upward L
Estuary . -Basal sharp/erosive contact Heavily o1l
1 - medium Sst. Moderately Upto3m -
channel (scour surface) saturated
sorted, Sub-rounded : -
-Feint cross bedding
Dark gray to gray -Abundant i]ﬁitr remains &
el . - . i “ _7%5 e
= Mud flat/bay Sandy ?}P{;ﬁf’:mne & -Tidal bundles, wavy and flaser 01-25m
Y bedding
Fine Sst. —Phnfrﬁﬁl'{gu:;p::zirfmbﬁ
3 Sand flat Well-sorted, Sub- e 02-15m 01l saturated
ded -Massiv e_v.-1th no visual
roun sed =
Fine to very fine Sst
4 Sand bar. Well-sorted. Sub- -Coarsening upward Upto 0.6 m 1l saturated
rounded to rounded
-Abundant plant remains and
i Sand flat/mud Lamunation berwe_en fine amber specially among the At some places
5 . to very fine Sst/siltstone shale laminae Upto2m .
flat alternation - : saturated by o1l
and carbonaceous shale -Presence of Marine trace
fossils
) _}llarme 1 Light gray to gray. -Bioturbation is common-
6 tnfiuencec Bioturbated silty Sparse plant remains & amber UptolSm |  —eceeememeeeee
mud flat/shore )
face claystone to claystone -Flaser & wavy bedding
Marine Grayish green. heavily -Heavily bioturbated
- influenced bioturbated sandy -Presence of Marine trace 05-1m At some places
sand flat/shore dolomudstone & fossils ’ saturated by o1l
face bioturbated fine Sst. -Glauconite bearing
Restricted Dark gray to gray -Abundant plant remains, amber )
8 bay/marsh carbonaceous shale & and root 01-05m | -
ay/mars thin layers of coal. -Presence of thin layers of coal
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Petroleum System

[GenerationJ =>[ Migration ] = [Entrapment]:b[ Retention ]:::-[ Recovery J

Source rock type Vertical HC charge Top seal Qil/gas quality
Total Organic Carbon Lateral Trap and type of trap ~ Lateral seal Recovery efficlency
Yield curve Timing Trap history Bottomn seal Reservoir guality
Maturity Migration loss Timing Timing PVT conditions
Drainage area Remigration Reservoir Transformation Overpressure
Gechistory graph Dynamic entrapment Economics

Time of migration PAT canditions
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" Spantaneus Potential (SP)

* Gamma Ray

" Caliper

** Resistive
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* Static Fracture Data Analysis

* Dynamic Fracture Data Analysis
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*" Nonconductive
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""" Single Porosity Media
"' Dual Porosity Media
""" Well Test

""" High Productive Zone
"% Fracture Intensity Log
" Productivity Index (PI)
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""" Lithostratigraphy or Biostratigraphy
""" Major and Key Facies
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""" Sequence Stratigraphy
" Sedimentary

""" Unconformity

"® Time Lines

""" Lithostratigraphy
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' Setup

"™ Initialization

'™ Structural Modeling

'™ Property Modeling

'™ Fracture/Fault Modeling
'™ Volume Calculation

'™ Petrel

""" Well Markers

""" Corner Point

'™ Check Points
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Parameter Value

Model

Dual Porosity

kh (mD.ft)
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k (mD)
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Skin after acid
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Omega
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Lambda

1.26E-06
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" Rock Quality Index (RQI)
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Cementing challenges

Provide support to the wellhead
307 115 - by cementing the conductor to -
surface.
Provide support to the wellhead
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20" 95 117 pressure Agha lari prior to e e o
drilling the high pressure L i =
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14 150 123 formation prior to drilling the E
2 Isolate high pressure water zones.
lower pressure Asmari Fm. 3 5 g E
Integrity of shoe is vital prior to
drilling ahead.
Seal off the low pressure Asmari
TixTL os o formation prior to drilling the ‘Avoid going on losses when cement
high job is being perfformed.
pressure Kalhur Mb.
High weight cement slurry to be
Seal off the high pressure base used to ensure well is kept in an
95/8" 138 122 Kalhur Lst and Pabdeh Fm. prior overbalance state throughout the
to drilling Gurpi Formation operation. Base Kalhur Lst is a high-
pressure water flowing formation.
Perform a cement job without
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Fok 138 - 2 c! S e e ) re compromise the effectiveness of
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Parameter Value used
Max Bottom Hole Pressure 7340 psi

Max Wellhead Pressure 6175 psi

Max Bottom hole Temperature 243 degF

Wwell Pl 1.4 bbl/psi/day
Water Saturation 0.26

GOR 770 scf/bbl
co2 3.5%

H2S 1.8%
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NO. Description

1

TUBING HANGER 11"*7"'VAMTOP*Q 5/8"NECK, PREPARATION
FOR 1/4" CONTROL LINE

WELLBORE SCHEMATIC

FLUTED SWAGE,7",29%, CRA, VAMTOP /P

1 JOINT, TUBING, 7",CRA, 294, VAMTOP

FLUTED ADAPTER,7",294, CRA, VAMTOP /P

1 JOINT, TUBING, 7" ,CRA, 294, VAMTOP

FLUTED ADAPTER,7",294, CRA, VAMTOP P/P

1 JOINT, TUBING, 7",CRA, 294, VAMTOP

FLUTED ADAPTER,7",294, CRA, VAMTOP P/P

WD oo | s on L e f e

1 IOINT, TUBING 7",CRA, 208, VAMTOP

[y
{=]

FLUTED ADAPTER,7",294, CRA, VAMTOP P/P

11

LONG FLOW COUPLING, 7", 254, CRA, VAMTOP, B/P, 20FT

12

LANDING NIPPLE, 7"¥5.96", 29%, CRA, VAMTOP, B/P, BWN

13

SHORT FLOW COUPLING, 7°, 298, CRA, VAMTOP, B/P,6FT

14

1 JOINT, TUBING, 7",CRA, 294, VAMTOP

15

X0S 77, CRA, VAMTOP BOX X 4 1/2" VAMTOP PIN

16

TUBING , 4 1/2", CRA, 15.28, VAMTOP, X JOINTS

LT

EXPANSION JOINT, 4 1/27, CRA, 15.2#, VAMTOP

18

1 JOINT, TUBING & 1/2",CRA, 15.20%, VAMTOP

19

SPM, 4 1/2", 15.28, CRA, VAMTOP

20

1JOINT, TUBING 4 1/2" CRA, 15.20%, VAMTOP

21

55D, 4 1/2", 15.208, VAMTOP, CRA, TYPE 'CMD' PROF.=3.313"

22

1 IOINT, TUBING 4 1/2° CRA, 15.20%, VAMTOP

ANCHER LATCH SEAL ASSY 4 1/2", 15.20#, CRA, VAMTOP BOX
up

24

7" HYDAPERMANENT PAKER X 4 1/2", 15 204, VAMTOP BOX

25

MILLOUT EXTENTION 4 1/2" 15204, CRA, VAMTOF7" 298
N/VAM PXP

26

1 JOINT, TUBING & 1/2",CRA, 15.20%, VAMTOP

27

NO GO LANDING NIPPLE TYPE 'RN' OTIS, 4 1/2", 15.204, CRA,
VAMTOP, PROF.=3.125"

28

PERFORATED JOINT 4 1/2" 15 20#, CRA, VAMTOP

29

NO GO LANDING NIPPLE TYPE 'RN' OTIS, 4 1/2", 15.204, CRA,
VAMTOP, PROF.=3"

30

WIRE LINE ENTRY GUIDE, 1/2" MULE SHOE, 4 1/2", 15.204,
VAMTOP
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Extmared Drdling

Appralsal well [llam,

Sarvak FM) 415 i 415 415
Appraisal well
_EE‘EE__FM | irs 1 ITs 7490
Production wells 114 15 4710 5500
Water Drsposal well 304 1 100 5400
Work over Ci5-002 &5 1 85 5845
Work Owver CG-003 fi1] 1 T 5955
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American Gas Association AGA
American Gear Manufacturers’ Association AGMA
American Society of Heating, Refrigerating and Air-Conditioning Engineers ASHRE
American Institute of Steel Construction AISC
American National Standards Institute ANSI
American Petroleum Institute API
American Society of Mechanical Engineers ASME
American Society for Testing and Materials ASTM
American Welding Society AWS
American Water Works Association AWWS
British Standards BS
Consultative Committee on International Radio CCIR
Consultative Committee International Telegraph and Telephone CCITT
European Committee for Electro-Technical Standardization CENELEC
Engineering Equipment and Materials Users Association EEMUA
International Civil Aviation Organization ICAO
International Electronics Commission I[EC
Iranian Petroleum Standards IPS
Instrument Society of America ISA
International Standards Organization ISO
International Telecommunications Union ITU

VY&




Manufacturers’ Standardization Society MSS
National Association of Corrosion Engineers NACE
National Fire Protection Association NFPA
Scientific Apparatus Makers’ Association SAMA
Steel Structures Painting Council SSPC
Tubular Exchangers Manufacturers’ Association TEMA
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Engineering Standard for Industrial Stairs, Ladders, Platforms and Scaffolds IPS-E-SE-Y - -
American Institute of Steel Construction AISC
Specification for Fabricated Structural Steel Pipe APIYB
Structural Welding Code — Steel AWS D)) A
Structural use of timber — Code of Practice for permissible stress design, materials BS OYSA, PartY
and workmanship
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Code of Practice for Protection Costing of Iron and Steel Structures against erosion | BS afay

Quality Systems — Production and Installation (ISO 4 - - Y)

BS V-, Part Y
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CClSe pkigo slos, it/

0,5 18 o Wby s laibin] aseas op BT 5o Sle Sl jo

o bl s gy 3, lastiwl s
Construction Standard for Large Welded Low Pressure Storage Tanks IPS-C-ME- Y+
Engineering Standard for Large Welded Low Pressure Storage Tanks IPS-E-ME-1) +
General Standard for Atmospheric Above Ground Welded Steel Tanks for Oil

Storage IPS-G-ME-) +
Material and Equipment Standard for Large Welded Low Pressure Storage

Tanks IPS-M-ME-) Y+
General Requirement of Flares and Flare Stacks IPS-G-ME-Y) -
Centrifugal Pumps for Process Services IPS-M-PM-)+©
Material and Equipment Standards Lubrication, Shaft Sealing and Control Oil

systems and Auxiliaries IPS-M-PM-TY:
Engineering and Material Standard for Air Cooled Heat Exchangers IPS-G-ME-Y¢e
Engineering and Material Standard for Shell and Tube Heat Exchangers IPS-G-ME-YY -
General Standard for Packing and Packages IPS-G-GN-Y )+
Specification for packed reciprocating compressors for oil and gas production AP V1P
services

Specification for Field Welded Tanks for Storage of Production Liquid APIYD
Specification for Shop Welded Tanks for Storage of Production Liquid APIYF
Design and Construction of Large Welded low Pressure Storage Tanks APL Y
Welded Steel Tanks for Oil Storage API 1o

Tank Inspection ,Repair, Alteration and Reconstruction API 1e¥
Venting Atmospheric and Low Pressure Storage Tanks ,Non-refrigerated and AP+
Refrigerated

YYA




Specifications for under hung cranes and Monorail System

ANSI MM YV,

Guide for Pressure — Relieving and De-pressuring System APIL oY)
Centrifugal pumps for General Refinery Services API W »
Special purpose gear Units for Petroleum, Chemical, and Gas Industry J—
Services

Lubrication, shaft — sealing and Control — Oil Systems for special purpose APV
APP

Sound Control of Mechanical Equipment for Refinery Services API 1Y e
Reciprocating Compressor for petroleum, chemical and gas industry services | API 1A
Rotary Type Positive Displacement Compressors for petroleum, chemical and ¥
gas industry services

Shell and tube heat exchangers for general refinery services API 1.
Air-cooled heat exchangers for general refinery services API 1)
Vibration, Axial-Position, and bearing-temperature monitoring systems API V-
Special — purpose couplings for petroleum, chemical and gas industry services | API 1Y)
Packaged, Integrally geared, Centrifugal Plant and Inst. Air Compressors API VY
Special Purpose Centrifugal Fans for General Refinery Services API VY
Positive displacement Pumps — Reciprocating API V¢
Positive displacement Pumps — Controlled Volume API 1ve
Positive displacement Pumps — Rotary API WY1
Accelerometer — Based Vibration Monitoring System API TVA
Packaged reciprocating plant and instrument air compressors for general APL <A
refinery services

Shaft Sealing Systems for Centrifugal and Rotary Pumps API TAY
Boiler and Pressure Vessel Code: Materials ASME 11
Specification for Welding Rods, Electrodes and Filler Metals ASME IIC
Boiler and Pressure Vessel Code: Non-destructive Examination ASME V

Boiler & Pressure Vessel Code

ASME VIII DIV

Boiler & Pressure Vessel Code

ASME VIII DIV ¥

Standard Practice for Ultrasonic Examination if Heavy Steel Forgings ASME SAYAA
Standard Specification for Straight Beam Ultrasonic Examination of Plain and

ASTM A eYA
Clad Steel Plates for Special Application
Specification for Through Thickness Tension Test of Steel Plates for Special ASTM A VYV

Yva




Application

Boiler and Pressure Vessel Code: Welding and Brazing Qualifications

ASME IX

Qualification and Certification of Non-Destructive Testing Personnel

ANSI/ASNT CP-)A4

Non-Destructive Testing Qualification and Certification of NDE Personnel-

EN £V¥
General Principle
Symbols for Welding, Brazing and Non-Destructive Examination AWS AY,¢
Specification for classification, stress calculations & design of mechanisms BS Yovy
Specification for the design and testing of steel overhead runway beams BS Yovy
Specification for Hand — Operated chain blocks BS YYey
Specification for Observation and Gauge Glasses for pressure vessels BS Y&y
Specification for external dimensions for vertical in — Line Centrifugal Pumps | BS £+AY
Pressure Vessel details(dimension).Specification for Saddle supports for BS YY1Y
Horizontal Cylindrical Pressure Vessels
Code of practice for safety of machinery BS oY ¢
Specification for acceptance tests for centrifugal, mixed flow and axial pumps | BS oY1
Specification for unfired fusion welded pressure vessels BS co..
Reciprocating internal combustion engines: Performance safety valves BS eeh ¢

Local Stresses in Spherical & Cylindrical Shells due to External Loading

WRC Bulletin YV

Local Stresses in Cylindrical Shells due to External Loading on Nozzles

WRC Bulletin Y4V

Recommended practice or packaged combustion Gas Turbine APIVYPGT
Standards of the tubular exchanger manufacturers association TEMA
Centrifugal fire pumps NEPA Y-
Sulfide stress cracking resistant metallic materials for oil field equipment NACE MR-+)-VYo
NOISE — A Guide to information required from Equipment vendors EEMUA )+ ¢
Recommendations for the protection of diesel engines operating in Hazardous

EEMUA )V
Areas
Noise — Guide to the selection and assessment of silencers EEMUA YW
Noise procedure specification EEMUA ¢
Recommendations for Tube End Welding EEMUA ) £Y
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API, B.S.: IEC: IES: IEEE: NFPA, and ICAO.
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Ex “d” Zone )
Ex “1” Zone )
Ex “e” (Terminations, junction boxes & enclosures only) | Zone )
Ex “p” Zone
Ex “N”, Plus any equipment listed as suitable for Zone ‘. | Zone ¥
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Pipe flanges and flanged fittings

ANSIBY1,e

Standard for control valve seat leakage

ANSIBY1,) ¢

Alarm Sequence

ANSIISA SYA)

Design and installation of pressure relieving systems in refineries API oY+
Guide for pressure relief and depressurizing systems API oY)
Flanged steel safety relief valves API oY1
Commercial seat tightness of safety relief valves with metal to metal seals AP oYV
Process Measurement Instrumentation API 02}
Transmission systems API eoY

¥ Certified

YAY



Specification for colors for identification coding and special purposes

BS YAYC

Flanged automatic control valves for the process control industry (face to face

BS Yoo
dimensions).
Specification for bourdon tube pressure and vacuum gauges BS YVA.
Industrial platinum resistance thermometer elements BSY4.¢
Specification for dimensions of temperature detecting elements and RS 1Y16
corresponding pockets
Bursting Discs and Bursting Disc Devices BS Yd\e
Specification for observation and gauge glasses for pressure vessels BS vy
Seamless and welded austenitic stainless steel pipes and tubes for pressure ..
purposes
Electrical apparatus for explosive atmospheres IEC 1. +VA
International thermocouple reference tables BS £3vYv
BS £4YV
Color code for twin compensating cables for thermocouples Part ¥+

Specification for polyethylene insulated cables

BS eY+A —Part )

Specification for PVC insulated cables

BS oY+«A _Part ¥

Selection, installation, maintenance of electrical apparatus for use in potentially

explosive atmospheres

BS eYie — Part V-A

Unfired fusion welded pressure vessels BSco..
Quality Systems BS eve.
BS toyy
Limits and methods of measurement of radio interference characteristics of
(EN e0+YY)
information technology equipment
Electromagnetic compatibility for industrial process measurement and control R
equipment
Safety Valves BS 1ved
Specification for degrees of protection provided by enclosure BS EN1+0Y4
EN©o.: ¢

Electrical apparatus for potentially explosive atmosphere - General

requirements

(BS °°+) Part))

EN 2.1

YAY




Electrical apparatus for potentially explosive atmospheres. Pressurized

apparatus “P”

(BS °°+) Part")

Electrical apparatus for potentially explosive atmospheres. Flame — proof

enclosures “d”

(BS °°+) Part®)

€6 9

Electrical apparatus for potentially explosive atmospheres. Increased safety “e

(BS °°+) PartY)

ENOunVu

(3342
1

Electrical apparatus for potentially explosive atmospheres. Intrinsically safe

(BS °5+) PartY)

EN o+ ¥4

13342
1

Electrical apparatus for potentially explosive atmospheres. Intrinsically safe

(BS 201 Part?)

Publication Y1+: Safety related instrument systems for the Process Industries

EMMUA

General instrumentation, control and communications cables

IEC T+04Y_YVo

Fire resisting characteristics of electrical cables IEC 1+¥YY)
Tests on electrical cables under fire conditions IEC 1+YYY
Degree of protection provided by enclosures(IP class) IEC 1.0ov4

Code of Practice for the security and fidelity of measurement data transmission

IP PMM Sect XIII

system

Instrumentation symbols and identifications ISA S.0,)
Graphic symbols for distributed control/shared display instrumentation ISA S.e,Y
Specifications forms for process measurement and control instruments, primary ISA & Yo
elements and control valves .
Flow equations for sizing Control Valves ISA Sve, .
Measurement of fluid flow by means of orifice plates, nozzles, and £Y9 radiate 1SO &11Y
tubes inserted in circular cross section, conduits running full

Flow measurement, calculation of errors ISO ©Y1A

Sulfide stress cracking resistant metallic material for oil field equipment

NACE MR-+)-Ve

BASEEFA Certification Standard: Intrinsic Safety

SFA-Y )Y _VavY
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"JAmerican National Standards Institute (ANSI)

" British Standards (BS)

"International Electro-Technical Commission (IEC) Codes and Standards

/British Approvals Service for Electrical Equipment in Flammable Atmosphere (BASEEFA)
JChartered Institute of Building Services Engineers (CIBSE)

"JHealth and Safety Executives (Normal Practices)

JRecommended Practice of the American Petroleum Institute (API) API RP ©*© Classification
of location for electrical installations.

"JAmerican Society of Heating, Refrigeration and Air-Conditioning Engineer (ASHRAE)
NFPA

"JAmerican Society for Testing Material

"’Sheet Metal and Air-Conditioning Contractors National Association (SMACNA)

o/
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General Standard for Noise and Vibration IPS-G-SF-4++
General Standard for air pollution control IPS-E-SF-A1.

Electrical Apparatus for explosive Gas Atmospheres | IEC-1+ V4

National Fire Protection Association Codes NEPA

Safety Signs and Colors BS oYVYA
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> BS, EIA, IEE, IEEE, ISO & IEC Standards
> ITU-R Reports and Recommendations
> ITU-T Recommendations
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*** Sound Reduction
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Material Standard for Flanges and Fittings IPS-M-PI-Y e
Process design of piping systems IPS-E-PR-£ ¢+
Plant Piping systems IPS-E-PI-Y¢
Engineering Standards for Onshore Transportation Pipelines IPS-E-PI-) ¢+
Steel Pipe Flanges and Flanged Fittings ASME B 1,0
Metallic Gaskets for Pipe Flanges, Ring-Joint , Spiral Wound and Jacketed ASME B Y1,Y.
Large Diameter Steel Flanges: NPS Y1 Through NPS 1+ ASME B V1,8V
Factory Made Wrought Butt Welding Fittings ASME B 1,4
Welding of pipeline and related facilities API Y+ ¢
Standard Finishes for Contact Faces of Pipe Flanges and Connecting end Flanges of MSS SP_t
Valves and Fittings
Specification for Pipeline valves API D
Pipe flanges and flanged fittings ANSIBY1,°
Gas Transmission and Distribution Piping Systems ASME BY),A
Liquid Transportation Systems for Hydrocarbon, Liquid Petroleum Gas, Anhydrous

ASME BY), ¢

Ammonia and Alcohols

Process Piping

ASME/ANSI B ¥V, ¥

Standard Specification for Alloy Steel and Stainless Steel Bolting Materials for High

) ] o ASTM A Y4Y¥

Temperature or High Pressure and Other Special Purpose Applications
Standard Specification for Carbon and Alloy Steel Nuts for Bolts for High Pressure or

) ) ASTM A Y4t
High Temperature Service, or Both
Standard Specification for Carbon Steel Bolts and Studs, 1+« + + psi Tensile Strength ASTM A YV
Specification for Seamless and Welded Pipes for Low Temperature Service ASTM AYYY
Specification for Seamless and Welded Carbon and Alloy Steel Tubes Low Temperature

) ASTM AYY¢

Service
Specification for Carbon and Alloy Steel Forgings Requiring Notch Toughness Testing ASTM AYe-

YAV




for Piping Components
Practice for Cleaning and Descaling Stainless Steel Parts, Equipment and Systems ASTM AYA-
Code of Practice for Pipelines BS AvY
Specification for line pipe API °L
For Bronze body Globe Valves API Y API 1+
For Bronze body Gate Valves BS oot
Check Valves BS oYey

55 W) bghs oo Jaibisl ~FA Jgo
3, llin] sy S, Jaibiw] asds>

Specification for oil and gas separators, excluding recommended increments

for diameter and lengths

API SPEC ‘Y]

Engineering Standard for process of gas(vapor)-liquid Separators IPS-E-PR-AA-
Process design of Compressors IPS-E-PR-Vo -
Engineering standard for process design of air-cooled heat exchangers(air-

IPS-E-PR-VYAe
coolers)
Engineering Standard for process requirement of vessels, reactors and

IPS-E-PR-A®
separators
Process design of piping systems IPS-E-PR-¢¢ .
Engineering Standard for process design of flare and blow-down systems IPS-E-PR-£71+

Venting atmosphere and low pressure storage tanks non-refrigerated and

API Std. Y+«

refrigerated
Recommended practice for sizing, selection, and installation of pressure
o N . APIRP oY
relieving devices in refineries. Part Y, ¥
Recommended practice for pressure reliving and de-pressuring systems APIRP oY)

Recommended practice for control of internal corrosion in steel pipelines and

piping systems

NACE Std MR-+ Y-Ye

Chemical plant and petroleum refinery piping

ANSI/ASME B YV, ¥

Specification for welding of pipelines and related facilities

API Std YV« ¢

Fired heaters for general refinery service

API Std 7+

Shell and heat exchangers for general refinery service

API Std 11+

YAA




Air cooled heat exchangers for general refinery service API Std 1)
Centrifugal pumps for general refinery service API Std 1)+
Specification for wellhead equipment API Spec TA
Recommended practice for relief, de-pressuring and disposal systems DNV RPCY Y
General Requirement of Flares and Flare Stacks IPS-G-ME-Y" -
Engineering Standard for Flare and Blowdown Systems IPS-E-PR-¢1+
Process Design of Air Cooled Heat Exchangers IPS-E-PR-VA®

S lailiw] s gs S lastl
Recommended Practice for production facilities APIRPYG
Pipeline Valves and End Closures, Connectors and
) API Spec 1D
Swivels
Fire Test for Valves APIRP 1FA
Design and Installation of Pressure Relieving
) APLRP @Y~
Systems in Refineries
Guide for Pressure Relieving and Depressurizing
APIRP oY)
Systems
Boiler and Pressure Vessel Code ASME VIII
AISC

Specification for the Design, Fabrication of

Structural Steel for Buildings (%th. Edition)

Specification for Weldable Structural Steels-
British Standard Installation.

BS £¥1. Y4va

CPY Chapter © Part Y: Y3VY,

ANSIVAWS D),)-AA

Wind Loads.

Code of Basic Data for the Design of Buildings-
Part Y

Code of Practice for Reducing the Exposure of

Employed Persons to noise

Department of Employment

Structural Welding Code-Steel

American Welding Society

YAQ




EEMUA Publications ) °A; Y3A4

Pipeline Safety Code (Fourth Edition) Part 1

Classification of Hazardous areas Part ) ©

ISO 4+ ++ Quality Assurance (Plus ISO 4+ -
4+ +¥ as applicable)

NACE (National Association of Corrosion
Engineers), MR-+ )-Vo

Sulfide Stress Cracking Resistant Metallic
Materials for Oilfield Equipment (only to be used

where appropriate)

National Fire Prevention Associations, NFPA

Codes (Appropriate Sections)
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3 ylastaw! Ty 3 ylasbew!
Specification for drilling and well servicing structures Derricks; Masts; Crown
) API Spec YF
Block Assemblies; Substructures; at PSL Y and Y
Maintenance and use of drilling and well servicing structures APIRP YG
Threading, Gauging, and Thread Inspection of Casing, Tubing and Line Pipe API Spec OB

Threads — Thread Gages

Casing and Tubing API Spec OCT
Drill Pipe API Spec OD
Line Pipe API Spec OL
CRA Line Pipe API Spec OLC
Coiled Line Pipe API Spec OLCP

CRA Clad or Lined Steel Pipe

API Spec OLD

Wellhead and Christmas Tree Equipment API Spec A
Verification Test of Wellhead Surface Safety Valves and Underwater Safety API Spec SAV)
Valves for Offshore Use

Pipeline Valves (Steel Gate, Plug, Ball, and Check Valves) — Gate Valves; Plug API Spec $D
Valves; Ball Valves; Check Valves

End Closures, Connectors and Swivels — Pipeline Closures; Connectors; API Spec SH
Couplings; Misalignment Devices (Swivels); Split Mechanical Fittings

Rotary Drilling Equipment — Tool Joints; Threading for Rotary Shouldered API Spec Y
Connections

Rotary Drilling Equipment — Kelly Valves; Kellys; Drill Stem Subs; Drill

Collars; Heavy Weight Drill Pipe; Roller Bits; Blade Drag Bits; Diamond Bits; API Spec V-
PDC Bits;

Threading and Gauging of Rotary Shouldered Thread Connections — Rotary API Spec V-Y

Shouldered Connection Gauges

Y




Oil Field Chain and Sprockets — Roller Chain

API Spec YF

Drilling Equipment — Rotary Tables, Kelly Bushings, Master Bushings, Rotary
Slips, Rotary Hoses, Slush Pump Components, Draw works Components,
Spiders Not Capable of Use as Elevators, Manual Tongs, Safety Clamps Not

used as Hoisting Devices, Power Tongs

API Spec YK

Drill String Non-Return Valves — Drill String Non Return Valves, Non Return
Valve Subs, Non Return Valve Landing Nipples, Non Return Valve Equalizing
Heads

API Spec YNRV

Recommended Practice for drill stem design and operating limits.

APIRP YG

Drilling and Production Hoisting Equipment — Hoisting Sheaves, Travelling
Blocks; Block-to-Hook Adapters, Connectors and Link Adapters, Drilling
Hooks, Tubing and Sucker Rod Hooks; Elevator Links, Casing, Tubing and Drill
Pipe Elevators, Spiders, Sucker Rod Elevators; Rotary Swivel Bail Adapters,
Rotary Swivels; Deadline Tie-Downs; Heave Compensators; Kelly Spinners,
When Used as Tension Member; Tension Members of Sub-Sea Handling
Equipment

API Spec AA

Recommended Practice for procedures on inspection, maintenance, repair and

remanufacture of hoisting equipment

APIRP AB

Drilling and Production Hoisting Equipment — Hoisting Sheaves, Travelling
Blocks and Hook Blocks; Block-to-Hook Adapters, Connectors and Link
Adapters, Drilling Hooks, Tubing and Sucker Rod Hooks; Elevator Links,
Casing, Tubing and Drill Pipe Elevators, Spiders (when capable of being used as
elevators), Sucker Rod Elevators; Rotary Swivel Bail Adapters, Rotary Swivels;
Power Swivels, Power Subs; Wireline Anchors; Heave Compensators; Kelly

Spinners (when capable of being used as hoisting equipment); Pressure Vessels

and Piping Mounted onto Hoisting Equipment at PSL Y and Y

API Spec AC

Wire Rope — Bright or Drawn-Galvanized Wire Rope; Mooring Wire Rope;
Torpedo Lines; Well-Measuring Wire; Well-Measuring Strand; Wire Guy
Strand; Structural Rope and Strand

API Spec 4A°

Recommended Practice on application, care and use of wire rope for oilfield

services

APIRP 4B

\ay




Well Cements — API Well Cement Class A, Type [O]; Class B, Type [MSR,
HSR]; Class C, Type [O, MSR, HSR]; Class D, Type [MSR, HSR]; Class E,
Type [MSR, HSR]; Class F, Type [MSR, HSR]; Class G, Type [MSR, HSR];
Glass H, Type [MSR, HSR]

API Spec )+ A

Bow-Spring Casing Centralizers — Casing Centralizers

API Spec \+D

Downhole Equipment — Packers; Bridge Plugs

API Spec YD)

Pumping Units — Pumping Unit Structure; Pumping Unit Gear Reducer

API Spec \\E

Independent Wellhead Equipment — Independent Wellheads; Top Connectors;
Tubing and Casing Slip Hangers; Tubing and Casing Mandrel Hangers;
Packoffs; Belled Nipples; Connector Flanges; Stripper Adapters

API Spec Y \IW

Gas Lift Valves, Orifices, Reverse Flow Valves and Dummy Valves — Gas Lift
Valves; Reverse Flow (Check) Valves; Orifice Valves; Dummy Valves; Wireline

Retrievable Valve Mandrels

API Spec Y\ V)

Oil-Well Drilling-Fluid Materials — Barite; Hematite; Bentonite; Non-treated
Bentonite; Attapulgite; Sepiolite; Technical-Grade Low Viscosity CMC;
Technical-Grade High Viscosity CMC; Starch; OCMA Grade Bentonite

API Spec \YA

Recommended Practice on standard procedure for field testing drilling fluids.

APIRP \YBY&Y

Subsurface Safety Valve Equipment — Subsurface Safety Valves; Testing
Agency

API Spec \FA

Lock Mandrels and Landing Nipples — Lock Mandrels; Landing Nipples

API Spec \fL

Drill Through Equipment — Ram BOP; Ram Blocks, Packers, and/or Top Seals;
Annular BOP; Annular Packing Units; Hydraulic Connectors; Drilling Spools;

Adapters; Loose Connections; Clamps

API Spec \FA

Choke and Kill Systems — Actuated Valve Control Lines; Articulated Choke &
Kill Line; Drilling Choke Actuators; Drilling Choke Control Line exclusive of
BOP Control Lines and Subsurface Safety Valve Control Lines; Drilling Choke
Controls; Drilling Chokes; Flexible Choke and Kill Lines; Union Connections;
Rigid Choke and Kill Lines; Swivel Joints; Choke and Kill Manifold Assemblies

API Spec \#C

Control Systems for Drilling Well Control Equipment — Control Systems for

API Spec \#D

Vay




Surface Mounted BOP Stacks; Hydraulic Control Systems for Subsea BOP
Stacks; Electro-Hydraulic/Multiplex Control Systems for Subsea BOP Stacks;
Diverter Control Systems; Emergency Backup BOP Control Systems; Auxiliary

Equipment Control Systems and Interfaces

Drill through Equipment (Rotating Control Devices)

API Spec \¥RCD

Recommended Practice for design of control systems on drilling well control

equipment.

APIRP \fE

Unbounded Flexible Pipe — Unbounded Flexible Pipe

API Spec VI

Bonded Flexible Pipe — Bonded Flexible Pipe

API Spec VYK

Blowout Prevention Equipment System for drilling operations. APIRP &Y
R Practi - .

ecommended Practice for occupational safety and health for oil and gas well APIRP &F
drilling and servicing operations.
Recommended Practice for diverter systems equipment and operations APIRP 7¥
Recommended Practice for oil field explosive safety. APIRP £V
Check Valves API Standard 64 Y
Metal Plug Valves API Standard 644

Bolted Bonnet Steel Gate Valves — Bolted Bonnet Steel Gate Valves

API Standard 7 - -

Compact Steel Gate Valves, Globe Valves and Check Valves API Standard %+ Y
Corrosion-Resistant Bolted Bonnet Gate Valves API Standard £+ Y
Metal Ball Valves API Standard # - A
Butterfly Valves API Standard 7+ 4
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# of infill drilling wells A Wells
# of appraisal wells % Wells
# of gas injection wells Y Wells

Total cost USD 1)Feeeee
Quantity Unit rate Cost
Jack up and drilling \ . VAo oooon VAo oooon

is Y-+« +.USD/day.

Full set logging

HINT: Each well is assumed to be drilled during 4+ days. Total cost of drilling and jack up for each well

Image logging

Full set

Total cost USD IR
Quantity Unit rate Cost
Jack up and drilling Y Yeuro Sernn

Full set logging

Injectivity test

HINT: Injection cost contains compressors and other facilities. This unit cost is a rough estimate and
would be recalculated upon farther studies and future surveys.

Total cost USD YAooooos

Quantity Unit rate Cost
Data gathering | €5, [ YVeooonn
(USD/kmY)
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Data procrssing Yooooos Yoooons
Total cost USD OF o

Quantity Unit rate Cost
Fluid sampling v VSeuns FAevos
PVT testing v Yoeooo IZRRR
Total cost USD AT

Quantity Unit rate Cost
Sampling v Yoooos 2" n
Core testing v O O
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oil price 60 §/hhl
discountrate 15 %

P 20.57

29%
B/ 1.406
vear rash in rash out
CAPEX recovery Libour (6.25%) Remuneration | total cashin CAPEX
2010 ) 0 0 ] 19.08
2011 U ] 1] 0 45.09
2012 22.996 1.437 3.679 28.112 0
20113 22.996 1437 3.679 28.112 0
2014 22,996 1.437 3.679 28,112 0
2015 22.996 1.437 3.679 28112 a
2016 22,996 1.437 3.679 28.112 a
2017 Q 0 0 0 0
2018 i 0 1] 0 0
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" Health, Safety & Environment (HSE)
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" Hazard Identification Studies (HAZID)
"* Hazard and Operability Studies (HAZOP)
™' Safety Integrity Level (SIL)
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