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Disclaimer

General Safety Standards
This documents figures, table’s text or calculations, do not represent any specific
safety standard, nor regulation, and create no new or otherwise legal obligations.

Their intent is to serve only as an well planning, design, construction and drilling or well
operations advisory guides, where all informational contained in content is intended to
assist employers and employees in providing a safe, healthful and environmentally
complaint workplace, or through effective prevention assurance programs adapted to
the needs of each place of employment tools, equipment, practices and procedures
used.

Health Acts will exist in each specific operating region, location and/or environment
and will require employers and employees to comply with hazard-specific safety and
health standards. In addition, employers must provide their employees with a
workplace free from recognized hazards likely to cause equipment failure malfunction,
injury, serious loss or physical harm.

Employers can also often be cited for violating statutory rules and regulations if there is
a recognized hazard that they then do not take steps to prevent or abate the hazard.
However, failure to implement such guidelines is not, in itself, a violation.

Oil and Gas Industry Disclaimer

Although the document was developed from recognized and credible sources, it is not
to be construed as an industry consensus standard as indicated in the following
disclaimer.

"Nothing contained herein shall be construed to establish an industry-accepted
standard of well design, construction, drilling or energy servicing safe operating
procedures.

No suggested method, practice, precaution or program set forth in this guide should be
relied upon to establish a legal standard of conduct or a legal duty, the violation of
which would constitute culpability of any degree in any legal proceeding.

Information and/or data provided is for informational assistance only and should not

be utilized or considered as a comprehensive safety and health program or accepted
industry standard.

Kingdom Drilling Services Ltd, August 2009
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P1. General programs

Table 1: General programs

File Description

P1.1 SPE Symbols Standard document. This document outlines the standards as 3.48mb
recommended by the Society of Petroleum Engineers, for oilfield calculations. * PDF
Soclety of Petroleum Engineers Symbols Committee 1993 .. ... ... 1
SPE Symbols Standard . .................. 2
OIONEVES & o i aanaivann fanapbamaspssiinesoees vesdieessis SRR N e 2
Structure of Lists .....ivevniianniiianiianiias N ARR A Ty B A 2
Additional Standard SymbolS . ......vviiiiiiiirian i eiiaanes Ceed e TN 2
Principlcs of Symbols Selection .. ....covviiiiiiiiiiiiiinn.as Sie daaen e AN 2
Principles of Leuer Symbol Standardization .. ... ...oovvieiiinriienniianan 2
Principies of Computer Symbol Standardization ............ Vesasanesasned 3
Distinctions Berween and Descriptions of Abbreviations,
Computer Symbols. Dimensions, Letter Symbols,
Reserve Symbols, Unit Abbreviations, and Uniss ... ..o...oiunnnin... s
Contrasting Symbol Usage -......ovvviirrrariirariinsinssianssrsansis 6
ACKBOWICAEMIETS o i aroaiasiaoinensisniisarsosnosensseassnnsssnassbanes 6
BADDROUIR: £ v ¢ 210 v 200 @ v A AT B0 0 2.2 0 AP SR, SW I W LY 7
Basic Symbols in Alphabetical OTder . ................cocoireiiiin.. s B
Economics Symbols in Alphabetical Order . ............. ... ... ... .. 15
Symbols in Alphabetical Order . ..........covuirieieinioniiomnioaeeiaas 17
Quantities in Alphabetical Order ........ P P TR Y TR L Py YR 34
Subseript Definitions in Alphabetical Order ..................ccovviiin 69
Subscript Symbols in Alphabetical Order .. .................o.ooiieiiiennss 79
Symbals Clarification FOrm ...........ovvveiiveriamrrrrierrianrirnnins 87
P1.2 Convert program: Allows user to convert from and to most units used in oil 568kb
field calculations. Program
* Convert . | L2 o
File Opticns Help
Digtance ] Energy ] Flo ] Force ] Light ] b azs ] Power ] Preszure ]
Speed ] Temperature ] Time ] Torque ] Yolume ] Yolume - Dy ]
Acceleration l Angle ] Area ] Computer ] Concentration ] Custom ] Dengity ]
| FipLat COukput
centimeter/sect [cmds) centimeter/zect [cmds)
footdzec® [ft/s] footdzec? [ft/sF]
free fall [g] free fall [g)
meter/zect [mis] L& | |meter/sect (m/s)
mile/hour second [mid(h=]) mile/hour zecond [midhz])
millimeter/sec? [mms] millimeter/zec? [mmss]
|Fipat; |-| centimeter/zec [ocm.s)
COutput; |-| centimeter/zec [ocm.s)
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W2 Well Planning and Drilling Engineering

Table 2: Well planning and drilling engineering executable programs & calculations
File Description

P2.1 44 Daily Drilling and work-over calculations program. Examples | 748kb

as illustrated Program
BASIC FORMULAS

{+ BASIC FORMULAS
e airnurn Mud 'weight from Leak-off Test Data

2

Leak-off Test " COMVERTION

Purnp Dutput
Annular Yelocity
Capacity

Drrilling Cantral

Leak-off Test Pressure psi
Cslirg i THE ft Bouyancy Fachar

. Hydrostatic Pess.
Mud ‘wieight
HeEE PRI Decrease

Overbalance Loss

DTN

3

Farmation Temp.

" Drill Fipe/Collar
Calculation
M aximurn Mud YWeight ’7 rpg " Hydraulic HF
" PressuredStroke
Relationzhip
¢ Cost per Foaot

A

CALCULATE | CLEAR

P2.2 Drilling Fluid design. lilustrated evaluation of this suite of executable 644kb
programs. Program

" INCREASE AND DILUTION MUD DEMSITY
" MIZING FLUIDS OF DIFFEREMT DENSITIES
" OIL BASE MUD CALCULATIONS

" SOLIDS ANALYSIS

" SOLID FRACTIONS

" DILLUTION OF MUD SYSTEM

" DISPLACEMEMT-BARRELS OF WATER

"~ EVALUATION OF HYDROCYCLONE

" E¥ALUATION OF CENTRIFUGE
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P2.3

Mud doctor. A series of executable programs drive by mud properties etc.

Mud
Inc/Dec Mud | Hydrocyclone

5G Baiite | Mud Properties

Centrifuge

Hydraulics

Hydraulic Planning
Slow Pump Rate Test

Bit Hydraulics Optimization

BHHP
BHI

ation, and also the hydraulics.. JV

1 what you need today. FlX Nozzle

550kb
Program

P2.4

Directional drilling. Suite of quick look-see suite of directional drilling
calculations. One example of the five options available as illustrated.

Input

BUR #1 |» deg/100 it
BUR #2 |2 deg/100 it

KOP W feet

Target

VD 9650 feet

Morth ’W ﬁ
Fast  |1877.369  _ feet |

Build - Hold - Drop LCalculate ‘ Quit ‘

877kb
Program
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P2.5 Horizontal drilling design. Suite of executable programmable calculations 913kb
as illustrated. Program
INPUT OUTPUT
TVD Target 8000 ft Radius of Curvatwre = CRLERe ft
Tangent Section Displ. = [ELRES It
i 8.0 e
Build Up Rate 100 it Curvature 1 Displ. - oy m
Initial Inclination Angle | |0 ° [deg] Curvature 2 Displ. i g 460-397 ft
TVD Tangent Section = [FEEET ft
Tangent Section Angle | |20.0 ° [deg] TVD Curvature 1 B 40 679 ft
TVYD Curvature 2 = ft
167.571
Final Inclination Angle 30.0 ® [deq] Total Displacement ol o0 175 ft
KOP = t
Tangent Section Length 120.0 ft 7206.615
Surfare

EO¢ Quit

O B
P2.6 Well Control. Executable Programs designed to conduct, batch, 526kb
concurrent, drillers and volumetric kill methods as illustrated. Program
& Volumetric Method =na=n X
INPUT DATA OUTPUT
PRESSURE RECORD MUD DESCRIPTION

- tov N oo
SICP m psi Density m opg Density
Casing Pressure A ICP - psi
Increaze psi/hr Pit Level bbl
FCP - i
P Loss psi Trip Margin ppg Lt
- Pc-surf i
e bpm vield Point [ /10012 N

Tsurface F ::-hol:om - %
-surrace -

Well Geometry |

Thottom F
Total time minute
Datsing | zoutoce ENN -
Zbottom “
LLLS Eit ‘
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P2.7 Cement design calculations. Executable program enabling evaluation for 2.2mb
cement density, primary cementation calculation, for surface intermediate or production | Program
casing, setting a balanced plug, squeeze cementing, flow calculations and foamed
cementing.
Figure 1
B conen o S i e
File Cement Calculation
....... | N =
P2.8 Jar evaluation program. bownloadable program file allowing the use to 4.4mb
conduct basis jar evaluation calculations Zippedfile
P2.9 Lost circulation program 989kb
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P2.10 Sentry 7 well test system executable program illustrating how the
components of a subsea test string ‘Sentree 7’ works and operates.

SenTREE 7 System

Products ) Controls Well intervention

Products

Components of the SenTREET. Play »

Well intervention

Sequences of the standard operation.
Full disconnect in 15 secondas.

Fishing procedure.

Controls

Controls of the SenTREE7T

Controls of the Deepsea Multiplex System
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W3 Completions and well services

Table 3: Useful well services and completions engineering set of programmable calculations

File Description

P3.1 Scale. Scale prediction executable program using two industry established methods. 609kb
Input D ata Calculation Methode
Water Analysiz D ata

f* Stiff ahd Daviz Methode

i — & " Oddo and Tomson Methode
Ca++ arvy mgsL
Mg++ 23 ﬂ Calculate Cloze
Cl- 12294 /L

10 ||| predtion CaCo3Scale
Co3= 0 marL
HCO3- EEE mg/L Saturation Index (S1)
S04- 1740 mag/L Amount Scale [FTE) k#1000 bbl

TempE[atUIE - deg : _
pH 7.04

P3.2 Multilateral simulator. Executable program that determine the production of a | 770kb
multilateral well based on data as input.

File
Name Proposed Wel #1
Paramater Layar 1 " Loyer 2 ™ Result Layer 1
Roch Propeies: ‘ Colcuslon
Fh nd n Prod indas |
Ky, nd : 3 P panchzn 7
' TEa T | for—
(Y] » P s shevation
Flad Propene —— — = = F o hchon
SGod an
e - Q
1657
0 el
1.351
— Mrwrean Rale
P, pe 30 P jarcion
P, pa i 500 =N P
Welborw G aomety below Juchon P lose sbevancn ;A
" 1000
ok By — pry i . - Paocbcden |
Hudd secton i ) &
0 v

Vet Dagth, 1 [250

0 total e
Wl dacseter v |85
Micarvam Fale

Roughress.n 102 P jnchon [
Urarage Atea " P !
Arma, acres 100 S
0. 850 Caloden Tatde Pios bickon

Q rodvsrrann |

¢ Fprcton, pe Figun Eg |

0 toral mesamum |
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P3.3 Gas-lift design software. Want to do a quick gas lift design with several options on 477kb
offer. This is a simply executable program to use.
File Options Datalnput PR/Seniiwity GasLiftDesign
—Fluid Data —Gas Lift Data
—Vertikal Muftiphase Flow Corelation
Gas Deviation Factor | | Draachuk-Abu Kassem ~] jPoeliving el Corpentes S
Gas Vscosiy | Cean-Si=al L,I | nisncing Prucedure
(" Bsiasced Vake
« Gas Soltion | Stangng - A B
— (¢ Usbalanced Vaive
" Bubbie Poet Pressurs [ Stanang ~1 Mandreal
O Viscosiy | Segos-Robinson+Vasques-Beog Lj " Fix Mandreal
(¢ Uafix Mandreal
0Oi Volumse Factor | Gasso Lj
Valve Type
Qi Densiy | Katz-vasques Bezos Lj
| Casng Operates Vats ~|

—_ - = Existing Mandreal
PR Produktivity index
= " RessrvorDats

| voos! -
& Production Test
CLOSE NEXT
P3.4 Water injection. Program to determine water injection. 464kb

File Option Help

Well #1 Data
Qi total 42500 BWPD whell Mo,
SG water  [1.001 el #1 -
Wiscosity 1125 cp Segment 1 [Horizontal Pipe) Segment 3 (Wellbore-Dpen Hole)
- ' i 325
Mumber of Injection wel |1 & Fipe ID 6.085 " WiElCnetE "
Fipe Length |4E86 ft Lenath 820 ft
Roughress |0.004  in Devigtion [0 deg
5 2 llbore-Cased
et 2 (b ] Mumber of Layer(s) |11 %
Roughness  |0.0006 in
Calculats Laye | P Ini Depth | ~
Tubing ID 4 i - L
Hhna " 1 2 a3 ||
Length 4720 ft 2 2461 1 4809
D eviation 1] deg 3 2486 2 4889
4 2516 9 4933 -
Result
Well#l "
Depth_|Rate  |EHIP [ Fdic|2s87 | Ps
Laperil 2025 2450
Laperi2 [4809 828 2269 HHP 2160  HP
Laperf3 | 4889 1674 3323
Laperitd 4389 7655 J3IE7 =
Laperfi5 5043 G032 3396 JL Clos=
Lapertf [5164 5258 2447 -
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P3.5 Hydrocarbon phase behaviours: asillustrated. g47kb
rogram
ﬂ HIDROCARBO& PHASE BEHAVIORS = |5] &8 g

Piliklah FParameter 11}
INPUT OUTPUT

Z-Factar |Dranchuk- Ahu Kazsem | 0.857

Gas Viscosity |Dean-5 teal

[v

-

[ Solution Gas [Rs) |Standing
[~ Bubble Point Pressure (Ph) |Standing
-
-
-

Oil Vizcozity |Beggs-F| obinzzon & Vasquez-Begos

Formation Waolum Factor (Bo] |G|ass|j

L L L L Lef Lef Led

Oil Density |Katz & Wasquez-Beogs

1. Gas Specific Gravity [5Gg) 07

2. System Pressure 1000 =

3 Spztem Temperature 120 Fahrenheits 7. M2 Concentration 0.05 o

8. CO2 Concentration ,05—
9. H25 Concentration 0.002 %
EELUAR HITUNG

i

P3.6 Schlumberger Gas lift program example illustrating how a typical gas | 733kb
lift unloading system works utilising IPO Gas lift valves.

File View Control Help

GAS LIFT UNLOADING SEQUENCE

Mouse Click on the buttons below to view the
Gas Lift Unloading Sequence utilizing IPO Gas Lift Valves

= ] B Unlcading!
(] Quiy
’ﬁqm J
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