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PVT Pro Software

A Comprehensive & Practical Tool for PVT Experts




Mixture Experiments Asphaltene Tools Plot Export View Help
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Regression Tools
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i %4 Experiments
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DL 250 F
DL 250 F - Viscosity Data
Bubble Point 160 F
Bubble Point 200 F
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--_4 Asphaltene Models
= E Reservoir Sample (After Tuning)
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: Asphaltene Models
[Z= PC-SAFT Model

Fast Composition

1 x

Midure Name: Reservoir Sample

M 0013638
N'rtnogen (N2) 0 0031

Carbon Dioxid... | 0.033697
Methane (C1) | 0.435856
Bhane (C2) | 0.085791

iButane (C4) |0.016398

Component 7Mole FEction

Propane (C3) | 0.0626%4 |

-~

Fast Phase Envelope

Regression History
[11/29/20187:56:48 PM

Result of regression performed at: 11/28/2018|7:56:48 PM
* Optimization Algorithm: Nelder-Mead (Search-based)
Unlimited number of iterations (stop by user)

<[ [

l@ Regression History ]g—. Project Log File |& Name/Comment Editor |

= D:\Asphaltene Modeling-PC-SAFT Model 1.pvtp
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PVT & Lab Simulations

Single-Step Simulations Multi-Step Simulations

2-Phase Flash

Constant Composition Expansion

Bubble Point Differential Liberation

Lower Dew Point Constant Volume Depletion

Upper Dew Point Separators

Saturation Pressure Compositional Gradient
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Critical Pressure
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Technical Features

Quality Control of Sampling Data

o Bottom-Hole Samples
o Surface Samples

Comprehensive
QC Report:

Export in Word
Format

A
DMPro
~—

Evaluation Pass Fail Aol
Performed

Evaluation Parameter 1 X

Evaluation Parameter 2 X

Evaluation Parameter 3 X

Evaluation Parameter 4 X

Evaluation Parameter 5 X

Evaluation Parameter 6 X

Evaluation Parameter 7 X
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Miscibility Analysis

EOS Based Methods

First Contact Miscibility Pressure

Semi-Analytical Key Tie Line

Multiple Mixing Cell

Slim Tube Experiment
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Correlations

Glaso (1980)

Koch-Hutchinson (1958)
Hudgins-Liave-Chung (1990)
Firoozabadi-Aziz-Khalid (1986)
Khazam-Arebi-Mahmoud-Froja (2006)
Kuo (1985)
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Automated Plus Fraction Characterization

Splitting and Grouping options are opfimized with respect to experimental
data.

Splitting Options Experimental Data
(@, B,Y, ... (DL, CCE, Pb, ...)
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EOS Calibration

PVT Pro provides a powerful tool for tuning EOS parameters against
experimental PVT data.
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Technical Features PVIPT®
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EOS Calibration

e Domain Sensitivity Analysis

Helps users finding the most effective regression parameters

M Condition 1

M Condition 2
I I I I m Condition 3

Parameter 1 Parameter 2 Parameter 3 Parameter 4 Parameter 5 Parameter 6
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Relative Influence
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Technical Features

EOS Calibration

Parameter

Graphical Sensitivity Analysis

Helps users to understand the effect of —

Po: FL6, FL7, FL8, FL9. FL1... | 0.

each parameter on simulation results B L A
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EOS Calibration

Q Search-Based Optimization Algorithms

Nelder-Mead Algorithm Global Minimum
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0 Technical Features

EOS Calibration

«% Auto-Regression

Insert your Data! Wait a little bit!

« Automatic Parameter Selection!
« Avutomatic Interval Specification!
« Automatic Optimization Algorithm Selection!
« Automatic EOS Tuning!
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. 0 Technical Features

Interactions with Simulators

. PVTi b . Eclipse -
* WinProp - CMG
 Las Files * Pipesim

« OLGA

« HYSYS

* Prosper
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Flow Assurance

Asphaltene

Precipitation Wax Appearance

Hydrate Formation Elemental Sulfur
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Asphaltene Precipitation

Polymer Models: Solid Model PC-SAFT EOS

Flory-Huggins

Modified Flory-Huggins
Scott-Magat

Scott-Magat (4-Parameter)
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Asphaltene Precipitation

8000
. PC-SAFT Model
0.8 T T
7o00 1
0.7
6000 -
I 06
5000 1
= r = 05
L E
e aoo0 I S
2 r = 04
w -
< =
o - —_
3000 | 2
s o3
2000 - az
1000 T o1 jfé
o I ety : : 2 : 0.0 : : . e : .
400 200 o 200 400 600 800 1000 1200 ¢} 1000 2000 3000 4000 5000 6000 7000
Temperature (Fahrenheit) FPressure (psia)

Precipitation
Phase Envelope Envelope
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Water Package

Water Analysis Package
 Solubility Prediction and Brines Compatibility

Stiff Diagram Analyzer
» Dynamic Stiff Diagram and Type Curve Analysis

Comprehensive Flash
« Handling Oil-Gas-Brine-Deposited Salt Equilibrium
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Steady-State Multiphase Flow Simulator

FlowPro | ~_

Flow Pro Software
A Robust Multiphase Simulator for Well & Surface Facilities

oF




Well Tools

Template Export

B & AR 8 ¢ = B

ewProject OpenProject  Save  SaveAs | Simulation | Fluid | Unit System Unit Converter

Files Tasks Fluid Units
Well Settings

< Pumpls) [0) [ General Tubulars Deviation Survey | Downhole Equipment | Heat Transfer

Choke(s) (0] & ==

{9 compressorfs) (0) NS W DLG DX DY D

F weng @ [ o #m wm 7w 'HE

{ Well

& Welle

0 0

43.5226

0.012192 170,143

0 0
0 0

(% sinkis) i0) . 0 0 0 86.8241
=) Source(s) (0) 1457.33 0 0
0 0

“# Seperator(s) (0) 1806.86 0.018288 349,529

© Junctions) (0} o=

o0 Connectorti @ e scin |8 "
0

1 Flow Linels} (0) 330

ra Fluid(s) (0] 1384

1322

o1

o

1000 2000 3000 4000 5000 Tubing Plug
Herizontal displacement at 0° (ft)

4] Table

)
[ Active [ o] [ Drevert || % cancel | [ 2 apply |
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Technical Features

Well Parameter Diverse Well Well Modeling Pipeline
Optimization Completion Models Simulations

(AMPLE PROBLEM IPR CURVES

Total IPR

-3 888 EEBHEE

Botiom hotw Nowing pressure (P, pat

Artificial Lift Downhole & Pressure Drop Well IPR
Surface Facilities Calculations Calculations

N
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Technical Features

Corrosion & Heat Transfer Flow Assurance
Erosion Modeling

Imports/Exports Nodal Analysis Sensitivity Analysis Graphs/Tables

E MIS INTERNATIONAL LTD. INC.
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Faclilities

* Injection point

« SSSV

* Down Hole Separator
* No-Go Nipple

* Down Hole Choke

« Separator

* Heat Exchanger
* Pumps .
« Compressor .

- FLOW PRO SOFTWARE: PRESENTATION SEMINAR I

* Rate/Pressure Multiplier/Adder

Expander

Mixer

Multiphase Booster
Process Controllers
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Flow Diagram Tool

ODeer am Flow Pro - g x
Main Insert .
B E® S 8 § & R =58 8-
Lo = L Zoom out
Mew Project Open Project  Save Save As Simulation MNodal Analysis Fluid Unit System  Unit Converter Overview | Zoom To Fit  Reset Zoom
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. 0 Well Modeling @

Well Design

» Well Schematic » Optimal Tubing and Casing size
« Production Well (Vertical, « Optimal Horizontal Completion

Horizontal, Inclined) Length
* Injection Well * Match Completion Parameters
e Flow in Annulus and Pressure-Temperature
« Multiple Tabular/Annular Profiles

Production » Detailed Sensitivity Analysis

m MIS INTERNATIONAL LTD. INC.
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VD (ft)

%

0 Well Modeling Module
Qe aem Well Tools Flow Pro - X
Main Insert Template Export ~
. [ o = - 7 .
' I <5 & @ o Inputs o) g’-u pl 3. Zoomin
Q m . g m Q Ernﬂx ;;}14% 2. Zoom out
MNew Project Open Project  Save Save As Simulation Fluid Unit System  Unit Converter Overview Zoom ToFit Reset Zoom
Files Tasks Fluid Units Views
Inputs x Well Settings Ial
"@' Pump(s} (0} | General Tubulars Deviation Survey | Downhole Equipment Heat Transfer B E -
O+ Choke(s) [0) B aE == T
':".} Compressor(s) (0} MD TVD INC AZM NS EW DLG D DY [0}
v i wame [ B F Fl Fn Fn S S S
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0
&1 Flow Line(s) (0} 0 330 N =)
Vg Fluid(s) (0] -1000 \ E 1384
-2000 \ 300 s G
-3000 \ 3 = :
-4000 \ 270
Overview X 5000 :
st -5000 LLL I
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210
) Table 150
4 n [ ¥l
W Active ’ & 0K ” 3 Revert ” A Cancel ” & Apply I
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0 Reservoir IPR Modeling

| Vertical PRmodels

Horizontal IPR models

m MIS INTERNATIONAL LTD. INC.
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Heat Transfer Modeling
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* Imported from PVT Pro « EOS Models
» Correlation Calibration « Aqueous Component
Modeling

* Import PVT file

m MIS INTERNATIONAL LTD. INC.
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Q[;[h BEm Flow Pro - 0 x
Main Insert ”
B & ER ¥ 5§ § § & B B=1o @ &
R e 3 B Zoom out
Mew Project  Open Project  Sawe Save A5 Simulation Modal Analysiz  PAT Analysis Fluid Unit Systern Unit Converter Dverview Zoom To Fit ResetZoom
Files Tasks Fluid Units Wiews
Inputs x Black Oil Fluid Manager <]
& Pumpis 0  Fluids  Fluid Settings
& @® = || e i1 ¥ Calibration Settings ? b4
O Choke(s) ) = || Mamet e
(B compressor @ Name Description Description: —Formula
E wellia @ 1 Fluidd General Correlations Thermal Correlation Mame: Oil - Rs - PetroskyFarshad
i il G —
(0 sinkis] 0 . as - P om0 X|asm
© souear o e e ) i I
a Wiscosity: Leeet .
o s - » EEE ] :
43 Pase Separatar(s) [0 Enthalpy: EN— L
© Junction(s) @ . Calibrate  Narne i Initial Max aptial,
e oo —— . g e M e ey
© Flow Line(s) (@) Viscasity (Saturated): »
Y Pl yaeasty (Undersat) 4
Erifley 4 [ Calibration Data
° ==
- — Water Pressure Temp. Weight | Rs
Inversion cut-off: (8 Specify O caleulate viscosity: MaoDuan ] 500,000 02,000 1000 100,000
03 Enthalpy: 2009 2 1000.000 92,000 1,000 150000
Overview *
} Calibrate I «f 0K ”x Cancel] [VApp\yI
[ ok ] [ %¢ cancel] [« appy |
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0 Simulation Results

@ simulation X
imulation Simulation Log Profile Results
2 | Type filker: Requiered P,  specifications: | 2
=
‘E ‘well boundary conditions location Supplied P, O specifications: | 2 Ll dabs a1l (55
i 7
g Harrie Type Pressure (P) Flowrate Tep FLowirate  Flowrate Unit | Ternprature  Fluid @ simulston )
=
]
| Smton | Smuion oo || N | B | Profie Remts |
-1
211 Source Source  5000.000 Mass lbrnis 200.000 Fluid_1 — Branches Table Plot
2 | Sink Sink hass 2 Filter: | Type to filter...
Filter: [AJI “ T Filter Columns
[Source —
Equipment Type Pressure Temnperature IMass rate Phase 5%
= v o CTI]
5 Flow Line_1 Flowline 6056.11 99,5042 10 Qil
& Flowline 6055.14 99.6462 10 Qil
7 Comp Comp 7266.17 121.09 10 Qil
=
2 Flow Line 2 Flowline 7266.17 121.00 10 il
9 Flowline 726292 120.907 10 Qil
10 2P Separator Seperator 7262.92 120,907 10
(4] [ ]
— Compi
Limited by: Pressure ratio Route: Adiabatic
Power: 174.96764267 Pressure out: 72661734958
] owerride phase ratios
Pressure diff: 1211028916 Pressure ratio: 1.2
Temperature diff: | 21.443386032 Efficiency: 1
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0 NODAL Analysis

)

Qo

" Simulton | Sution oo [ NGAEREUIE | BRG] Profe Rewits |
— Branches —— ’T‘ Plot |

Filter: | Type to filter...

Select ¥ Axis: [Toiz:l distance 'l

[Source |

¥ Select Left ¥ Axis: [Pressure vl

[ select Right ¥ Axis: [‘I’emperature vl

Results plot

I |
@ Total distance-Pressure

131.25

—a— Total distance-Temperature

| |
i i
| |
T N SO S —— —

i i
| |
| |

.

| 2000 131

1950 130.75

Pressure (psi)

1900 130.5

{da) BUnjEIRdWE )
.

1850 130.25

1800 130 ||

Total distance {m)

] Results table

[ P Run ” W stop l

FLOW PRO SOFTWARE: PRESENTATION SEMINAR ~ilr

MIS INTERNATIONAL LTD. INC.




Centri Pro Software

Y

Centrifuge Lab Equipment

Data Management & Processing @

/




Main Window

@) CentriPro Analyzer - Bucket 22 (5-161V)
File Datalnbut Process/Analyzes Export/Report  About
Main  Datalnput  Process/Analyzes  Export/Report  About

&8 & a @ @

DB Connection | Load from DB. Save to DB. | Unit System Unit Converter ‘ Exit |

Main View
> Database
~ Data Input [~ Header

Brief Information  Production Curve

Tl Pug oformation Contractar O

I Plug Properties ‘ ABDAL INDUSTRIAL PROJECTS MANAGEMENT CO. UPSTREAM LABs. UPSTREAM STUDIES GROUP

Ly Fluid Properties

Property

r Brief Infromation ——————————————————————

Value

System

Centrifuge o-w ...

Data Processing

3 CLIENT: MTC
i Experiment Info ‘

"
L Apparatus Info SPECIAL CORE ANALYSIS REPORT OF SELECTED SAMPLES FROM WELL NO.:
PetroVision OIL FIELD.

]
|
3

¥ Process

@ Image Processing — G

Sample Type

Sample ID

Depth (m)

Length (cm)

v Review T (min) .| Oilprod.(cc)| Cum.Prod.

i Data Review 0 0

v Analyzes m 8.25798e-10

Diameter (cm)

Poresity (%)

Absolute Gas
Perm(mD)

(-4 Analytical Estimation 196 2.20382¢-00

Brine Perm(mD)

5 MNumerical Estimation 227 5.16123e-09

Saturated Pore Vol(cc)

Simulation 9.17553e-09

Initial Water Sat(%)

1.32128e-08

Sample State

v Experiment Results 1.92915e-08

Ko @ Swi

foy
<7 Results 1.92915e-08

Kw @ Ser

Sé Kr-Pc Results 2.65173e-08

Apparatus

UCEN-110V

v i Export/Report

T Repont

Min R (cm)

6.66

[ =]

ML PRO — MUDLOGGING UNIT SOFTWARE
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Lo

Apparatus Capturing Image
Connection Automatically
Experiment Data Detect Volumes by
Management Image Processing
Calculating Rock Comprehensive
SCAL Parameters Report/ Export

m MIS INTERNATIONAL LTD. INC.
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Experiment Data Input

Bucket #1 Bucket #2 Bucket #3

» User friendly enera

Core Nb: || | [ Archie Motation : | |

» Various Unit Systems o [z (@ Fomaien | |
o pugTe: [vertcal P - |
» Verifying INpUtLS acest etz suceess

— Common Property

» Smart forms Flid System: |water-oi B® wbiess: [

Interfacial Tension: |90 denesfmn & Initial Wet Sat.: Q’
Salinity : _16?000 ppm

Hon-Wetting Fluid
Fiuid Type: symthetcoi g

Other Fluid: [ ]

Compressibility: |:| Q
Densty: o
st °

|G copyto | | 2 o0y | [ €9 canc

- ML PRO — MUDLOGGING UNIT SOFTWARE I (‘
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— Wetting Fluid

Flid: waee K@
FidType:  [puewaer g

Pithar Eloids [ ]

Ambient Conditions

— G 1
cutceent e P
— «®
— Stability Criteria
Max difference between current production -
and ultimate recovery at each step: 0.2 u Q
Max Production Change: cofHr Q




Capturing Image Automatically

» Online Image Processing (volume detection)

» Manual/ Auto Capturing

@ CentriPro Capture - C:/Users/Ssedy/Desktop/PetroVision/calibration Tests 2 (Roster, 12c< DR).cpf - o X

» Smart steady notify L

» RPM suggestion

» Experiment Statistics

\
e d
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Images Management

Image Enhancements
» Removing Inappropriate Images

» Auto Assigning image to tubes (modifiable by drag n drop)

— All Images (465 are loaded) — Selected Image
Bucket #1 (155 Images) Bucket #2 (155 Images) Bucket #3 (155 Images)
[a] [a] [a]
_ - - .
2019.09.05 21-25-56 2019.09.05 21-25-56 2019.09.05 21-25-56
- @ show Detected Volume -
2019.09.05 21-15-55 2019.09.05 21-15-55 2019.09.05 21-15-55
2019.09.05 21-05-54 2019.09.05 21-05-54 2019.09.05 21-05-54
2019.09.05 20-55-53 2019.09.05 20-55-53 2019.09.05 20-55-53
Bucket: 3 -RPM: 2900
Time: 2019.09.05 21-15-55
Temp: 28
2019.09.05 20-45-52 2019.09.05 20-45-52 2019.09.05 20-45-52 Volume 4.60 CC
2019.09.05 20-35-52 2019.09.05 20-35-52 2019.09.05 20-35-52
I . I - .

(e ] [ n |

\

MFS INTERNATIONAL LTD. INC.
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Images Processing

» Calculating Displaced Fluid Volume
» Image Enhancement

» Manual Volume Override

» Volume/ Time & RPM Plot

2019.09.06 16-16-30 2019.09.06 16-26-32

2019.09.06 16-36-33 2019.09.06 16-46-33

2019.09.06 16-56-34 2019.09.06 17-06-34

2019.09.06 17-16-35 2019.09.06 17-26-35

OsetManualValue 3, Detect 3, Detect Al

2019.09.06 17-36-36 2019.09.06 17-46-37

2019.9.5 2019.9.6 2019.9.6 2019.9.7 2019.9.7
16:30:0 4:30:0 16:30:0 4:30:0 16:30:0
T T T T T

= 10000

Y = 8000
2019.00.06 17-56-38 2019.02.06 18-06-32 - _,—f-1:— RPM
875 o0
g 3
5 s w000 2
S
2019.09.06 18-16-39 2019.09.06 18-26-39 - 2000

!
)

-0
0
00:00:00 12:00:00 24:00:00 36:00:00 48:00:00 60:00:00

Elapsed Time

2019,09.06 18-36-40 2019.09.06 18-46-41 - \
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Data Review

» Modifying Volume/ RPM Manually
» Assigning Weight
» Comprehensive Plot

(~ Data Table - i
» Export Plot ] e s || o
Exp.Time Temp. vol2(cc) | Weight = . . . .
1000 00 |24 600 1 0 1 : Step RPM
2 (0124|600 (24 600 0 0 1 soon || % e ReM
3 |o11:26 600 |24 600 0 0 1 Bucket 2
4 (02127 (600 |24 600 0 0 1 18
5 (03128 (600 |24 600 0 0 1
6 |041:30 (600 (25 600 0 0 1
5000 |-
7 |ost30 (600 |24 600 [} 0 1
=
1131 (600 |25 600 0 0 1 2
= 1+ 5
9 (11132 (600 |25 600 0 0 1 & 2
= S
10 [1:21:33 (600 |25 600 0 0 1 a
4000 - =
1 (13134 (600 |25 600 0 0 1
12 1:41:36 (600 |25 600 0 0 1 Copy
Export Excel
13 (1:51:36 (600 |25 600 0 0 1 qz
Tracer
S U 0 0 v L Legend »|  Legend (Top-Right)
15 21132 |00 |25 600 0 0 1 2000 - Legend (Bottom-Right)
16 |221:38 (600 |25 600 0 0 1 v Legend (Top-Left)
1723139 |00 |25 £00 0 0 1 Legend (Battom-Left)
L L 1 L 1 I
18 | 241:40 600 |25 600 o 0 1 00:00:00 12:00:00 24:00:00 36:00:00 43:00:00 60:00:00 0
19 (25142 (600 |25 600 0 0 1 Elapsed Time (hrs)
20 (3143 600 (25 600 0 0 1 3
Settings
21 31744 |00 |25 600 o o 1 (@ instance RPM (JBucket1 & Bucket2 (DBucket 3
o EEER ED |2 Y U v L & Group RPM Oeucketa OBucket s OBuckets
22 (33147 leoo |25 600 0 0 1 id
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Analytical Estimation

v

Capillary Pressure & Relative Perm Estimation
» Ultimate Recovery Prediction

Latest Estimation Methods

Multiple Fitting Methods

N

N

Fc Estimation kr Estimation
» Fast & Robust
Fitting Method: p-a 5. 4 a: (188 | efms ] efuss | R2= 059 Max. Iterations:[45
Estination Method: [Forbes | ©ds) +f bi[zsss | difzass | R [z |
~Results
) @e
RPM | Staboltc) | Pefps) | Swoavg Sw | Weight i . . .
1|00 0 35393 1 orsMrs 01 S w———
2 |zo00 (1.2 141320 085527 06TTEA 1 Irlek Saturation
3 (3000 258 317991 0666505 0505484 1 ok o Tnlet Saturation (exp. dats) |
...... IntsrpolatedRegressed Data

4200 37 S65T17 (0519147 0377992 11
5 6000 456 127196 0410567 028Dé6S 1 z ]
6 |s000 (511 26127 (03M7 0235317 11 % ool
7 |s000 (543 1% 0208100 02M33 (1 §_
8 |10000 553 33323 0285183 04056 1 j% 1

100 |

ol
E‘! Z‘U 4'0 E‘U E‘U IE‘!U
Wetting Phase Saturation
Yalume Curve
Ultimate Recovery Prediction
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Numerical Estimation

» Estimation by History Matching
» Capillary Pressure/ Relative Perm Function Tuning

» Search Base/ Evolutionary Optimization Methods

» Fully Implicit Scheme

& CentriPro Ana . WY - -
File Datalnbut Process/Analyzes Export/Report  About
| sbout |

Main | Data Input [ [

8 8§ @ B
Load from DB, Save to DB, ‘UmlS‘fstem Unit Cony

it Corverter ‘ Exit ‘

\
e d

MIS INTERNATIONAL LTD. INC.

- ML PRO — MUDLOGGING UNIT SOFTWARE I




Centrifuge Experiment Simulation

» Multiple Capillary Pressure & Relative Perm Models
» Fully Implicit Scheme

» Numerical Settings

» Fast & Robust

» Customizable Graph/ Table Outputs

— Graphs
Aparatus

Block Times 1F
Kr&Pc é 0.8 [
Simulation g osf
8
m

et
4 B
[ S [ - 1 2
e Ime W ;
ETE | - B e
5 ool
ns: |40 g %us
v = gn‘-»—
= L
mmmmmm U ‘ ‘ -
' : : Lenght (cm) ’

73867.8 - 2418% secs = oerp
I I 30% “ W st ] 0 0,000 20,000 0,000 0,000 55,000 50,000 75,000
e [[Browios [[ @ e

N
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Reporting

» Full Report of Results
» Customizable Template
» Microsoft Word & Excel 2007 format

Brief Information Production Curve

 Header — Brief
1| system Centrifuge o-w .
‘SCII.UHERGER UPSTREAM LABs. UPSTREAM STUDIES GROUP ‘ -
2 | Data Processing
‘amn:mc ‘ 3 [SampleType
‘TECIAL(ORE ANALYSIS REPORT OF SELECTED SAMPLES FROM WELL NO.: 125' ‘ 4 Sample") aad
5 |Depth (m) 1137
G 6 |Length (cm) 504
Timin) | RPM Bondno. | Oil prod. (cc)| Cum.Prod. | Oilrec. | Swavg(%)| InletPe Remarks [&] || [7_|Diameter (cm) 38
10 0 0 0 0 0 100 0 8| Porosity (%) 1378 =
2 a1 600 82570810 |0 0 0 100 127161 9 ';:,s,:‘(u,;e[,?“
3 [196 1000 |22038309 |0 0 0 100 353226 10 | Brine Perm(mD) 038
2 |27 1500 [506123e09 |0 0 0 100 7.04759 11 | sstursted Pore Vol(cc) | 7.74
5 |28 000 |ed7 308|172 172 222 |TITTTR 14129 12 | Initial Water Sat(%) | 10000
6 |231 2400 |132128e-08 | 104 276 35,6580 64341120343 = || 13 |semple state Aged
7 |20 2900 |192915e-08 |07 348 0612 550388 | 29.7083 14 [Ko @ Swi
s |20 200 |192015e-08  [0.33 281 28 s077TR2 207083 15 | kw @ Sor
9 |21 M0 |2651m3e0 |0 281 248 0772408329 16 | Apparatus UCEN-110V
10 |210 000 |367020e-08 |17 138 843411 336389 365162 17 | Min.R (cm) 6566 ||
11 |210 4500 |46d5T1e-08 |04 539 606382 303618 715283 18 | Max Ricrm) 11.70
12 | 230 000 |5.7347e-08 047 586 757106 242890 883065 || 18 | MeanRiem) 333
13 211 5500 |6e3esse0s |03 631 815245 124755 106851 20 |Temp(*) 26.00
14 [ 120 G000 |s2570%e-08 |02 663 56580 142411 12761 21 | NonWet-Fluid Synthetic Ol
15 | 120 6500 |o6olese0s  |-0.07 656 w4745 152455 140238 ]| 2 | weterig Synthetic Brine

@ Generate Report
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G e

Multi-tab Monitoring Panels

€ 8 - 48 & & A B & @& &

off
Create/Open el |r«mm Alarm ‘mw@ Tools Table Graph ‘ Graph/Gauge Settings ‘

Untitied ] G} Nothcations # 5
HKLD 73.812 (torne-force) CSGP 1601.045 (Ps) BLKSPD O (ft/s) TIN 141 °F
0.000 100.000 -5000.000 10000.000 1

Event Messaqe

Righctivity  Rig activity changed from Tr.
WOB 0.000 (tonne-force) DIN 3.576 (ppg)
-100.000 200.000 -100.000 100.000

FLOWOUTP 1 (Unitless) DOUT 4.853 (ppa) ToUT 93.937 (°C)
65 -200.000 100.000 0.000 200.000

ROPI 0.000 (ft/s) PENETROLOG 0.978 (m) TINGD.3 ()
1.009 .0

-0.033 0.033 -0.006

FLOWIN 8000 (gaifmin)
1000 RigActivity  Rig activity changed from C.

RigActivity  Rig activity changed from D...

RigActivity  Rig activity changed from 1.

RigActivity  Rig activity changed from C.

RigActivity  Rig activity changed from D...

Rigactivity  Rig activity changed from D...

RigActivity  Rig ackivity changed from D...

HKLD 73.9 tenne-force FLOWIN 8060.0 gal/min RigActivity  Rig activity changed from .

MudSamp... Sample reached on the surf...

=

£y

:
%

A e 1

PENETROLOG ©.978 m

|

0978,

DEPMD 23595.0 t

W“WH“ﬁ%N U

235885,

ML PRO — MUDLOGGING UNIT SOFTWARE (F
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Monitoring Panels - Graphs

Full Customization (Online) | s =

Main [ Hydraulic [ cas B Rig Panel [£]

» Add/Remove Plot/Graph s

l T3/ AutoFit I l @ Export FDF I
— Plots — Grids
) FO nts = 'il th.. ¥-Axis Type: Time - Colar:

HKLD

WOR Range -m _ - Grid Width:
C O I O rS ROPI - SubGrid Width: .20
:
e Fomats  (ohmmise M| 9 s
]
.

~
o|[=
8

L]

Back Color:

~ Pressure
Ranges i @ nsbodsk: [oomd g
[ v-Grid Style: _Sohd s
v

CHEKP ‘fAxis-Color:
- © Add graph
Sizes o adipit st b s

~

v

—[ Aute ©

~ Parameter: | DEPREAMMD B

Time/Depth-based
Grid/Sub-Grids
Parameters Unit

N

N

~

v

Easily Resizable
Panels

N

N

Graphs

- ML PRO — MUDLOGGING UNIT SOFTWARE I

MIS INTERNATIONAL LTD. INC.




Monitoring Panels - Graphs

Commenting

N

N

N

N

Manual Commenting

Auto Commenting

Offline Data Loader

Panning/Zooming
Time/Depth Based

&) Comment 7 X
Select a curve: \Tz == ¢ .' == &
A BLKSPD 0 (ft/s)
AddtoAll o | [Teatr Commentinaii ‘ -1 -
PEMETRC v . !
HKLD 83.987 (tonne-force) CSGP 2806.000 {Psi) BLKSPD 0 (ftfs) FLOWIN 0 {ppm)
DOUT () 0.000 500.000  -5000.000 20000.000 -1
DIN {0} WOB 0,000 (tonne-force) DIN©.000 (ppm) FLOWIN O (ppm)
CSGP (37 -100.000 200000  -11982.643 11982.643 0 0 TOUT0.000 (opm)
FLOWOUTP 0 (ppm) DOUT 0.000 (ppm) TOUT 0.000 (ppm)
0 -23965.285 11982.643  0.000 200.000 200.000
ROPI 0.000 (ft/s) PENETROLOG 0.000 (in) TIN 0.0 {ppm) TIN 0.0 {ppm)
0,033 0033  0.010 0010 0.0 300.0 300.0
, I
HEL = =
15:32:29 [ [T G 2 1] =
e[ é =
32 15j 4.2 fif % RN
15:33:23
[16404.2 1 Lb
— = B
15:33:50 ; = —
4.2 1] HKLD 83.987 (tome-force) CSGP 2806.000 (Psi) BLKSPD 0 (ftfs)
- 0.000 500.000  -5000.000 20000000 -1 5
o \WOB 0.000 (tonne-force) DIN 0.000 (ppm) FLOWIN 0 (5pm)
4.2 | -100.000 200.000 -11982.643 11982.643 0 0
15:34:44 FLOWOUTP 0 (ppm) DOUT 0.000 {ppm) TOUT 0.000 (ppm).
0 -23965.285 11982.643 0.000 200.000
7.2 ROP10.000 (f5) PENETROLOG 0.000 () TIN 0.0 zpm)
s 0033 0033 0010 0010 00 3000
s | DS i |
0503
1505 o204.57PM
osos [ BN Lo b
oz3T03PM
1513833
S e s e )
—[~] Offline Mode
. P ST
() Interval @ Since

Since: | 8/3/2015 1:15 PM

v]

’ E‘)Lnad Data ]

ML PRO — MUDLOGGING UNIT SOFTWARE
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Monitoring Panels - Gauges

~

Full Customization (Online)
Data Source

N

(Data =)
» Caption e — 2
. Minimum: m
» Control Settings Mendrare - (i | ROPI 500.0 ftimin
» Alarm Auto Scaing: gr
Scale Ratio : (12}
» Color Tk Radis
Font Size : 11
MajorTick Length: 10
MinorTick Length: {05}
» Other Features Major Tik o : (]
; . Minor Tick Num : -[I|='
» Multi-Selection Decimol Number ; e e
(Alarm Settings o )
» Auto Arrange (oo settns =)

v

Screen Panning

N

Copy/Paste gauges

N

Custom Gauges/Themes

- ML PRO — MUDLOGGING UNIT SOFTWARE I
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Monitoring Panels - Gauges

» Rich Predefined Gauges

TIN 53.8 °C FLOWIN-26@ gal/min €0201-10.0 % HKLD 286.5 kLbf J~ €3

e — 1000
:—?50
500
_—Eﬂ

»-
-0 PENETROLOG-8.58 m
HKLD 864.0 kN HKLD 620. HKLD 810.5 kN

S i
" 500.0
400.0

- ML PRO — MUDLOGGING UNIT SOFTWARE I
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Monitoring Panels - Online Table

» Displaying online data in grid view

»y Customizable Parameter Selection

DEPMD TIME GASRETMD CHRRETMD RIGHEAVE BLOCKSEP BITDIST

G - f - |G - |G - |G - |G &

g b

MIS INTERNATIONAL LTD. INC.
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Other User Interfaces

Well Schematic

» Real Time/ Real Scale

» Interactive

» Rig Activity Type

> Mud Circulation/ Mud Samples
» Bit Rotation/ Bit Type

N

Wash-Out Leakage
Open Hole/ Case Hole

N

Notification Panel
» Smart Notifications
» Default Notifications for Rig Activity,

Alarms, Mud Sampling, Washout,
Kick Detection Analysis, etc.

é Rig Act: Circulation

%ﬂ Matifications o0 ®
P Event Message

‘ Alarm Maotification Message 3/7/16 11
‘ Alarm Motification Message 3/7/16 11
‘ Alarm Motification Message 3/6/16 G
‘ Alarm Motification Message 3/6/16 &
‘ Alarm Motification Message 3/6/16 B
‘ Alarm Motification Message 3/6/16 6i
o Washout Washout has been occured ... 3/6/16 5
o Washout Washout has been occured ...
‘ Alarm
‘ Alarm
‘ Alarm
‘ Alarm
£

- ML PRO — MUDLOGGING UNIT SOFTWARE I
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Rig Properties

A Rig Properties ? X

Properties

General Pumps Pits. Surface Lines Hook Position

— Calibration Mode Current Values
> P u m pS I'«'Iu::.de:r () Calibration Table Pulse: [ 1198 ]
@ Drawworks Characteristics ok ok . [ ] ’ H
. () Direct Pul Hook Po: tary Table: | 49,163 ft
» PIts =
— Settings
H — Initial val — DrumjCable Properties
» Surface Lines e orumDanet b B
Hook Pos/Rotary Table: [47.520 ] [& H Cable Diameter: I°-°53 ] [ﬂ n
Nb of Full Layers: E Space Between Two Turns: [0.008 ] [f‘t :
Turns on Last Layer: Mb of Pulses/Revolution: [

Nb of Drill Lines: [

Max. Turns on 1st Layer: [

Sl|El|s||8

Hook Position i
Calibration MethOdS: Max. Mumber of Layers: [ 20

Correction Factor: [ 1,000000

]
)
)
]
]
]

» Direct Pully

[ @ || @ conel] | @ oo |

» Calibration Table
» Drawwork Characteristics

- ML PRO — MUDLOGGING UNIT SOFTWARE I
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Parameter Settings

Data Source:
s*Computed <« Analog s Coder % Counter < Chromatograph

% Total Gas < WITS s Formula <+ Manual Value

[5 Parameters Setting R Analog Calibration ? X

— Current Value

A I C I L4 b 1_’ [~ Filtering Tm:I Fitler: [ Type to Filter the List [7] Use Captions | | Converter: [ 505 ]
n q O q q I r CI I O n = Enter Text to il | Name cramel |~ || cotbrated value:
Category: | all 27| TORQ

) S — a 2 Force Marual vae:
Interpolation Methods: Nome o 2 R

29 | FLOWIN 1

[ ethod:
30 | FLOWOUT 24
- 2 |DEPBITMD M
> Hermit . i
_ Interpolation
y ¥ 054
3 |DEPMD c % o User Dufned

) P i e C eWi S e ; REFDEPREAMMD Converter Value Calibrated value é U:Sﬁ
_ : o Bl 2.
; o

» Least Square N S

5 |GASRETMD

0 .3 0.223 0.24

1 L I L I I I
1000 -3 0.446 ] 350 700 1050 1400 1750 2100
Converter Value

1500 -3 0.546
Boundary

2000 t u.e0n Lower Boundary: Linear With x-min Derivative ﬂ
Upper Boundary: Linear With x-max Derivative ﬂ

[[] Put Limit on the Range

11 |BLKPOSCOMP Minimum Value: 0.00000000
: 3 -
1 | MP Maximum Value: 0.00000000

= = e =]

HHBI

g CHRRETREAMMD

10 |CHRRETMD

[ @0 || @cane || @ |

a (b

MIS INTERNATIONAL LTD. INC.
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Hydraulic Analysis

2 Hydraulic

S u m m ary R es u I tS Input Data Summary Bit Opt Wellbore Pressure Details

— HHP OPT

» Detailed DPs FlowRate: | 1.0 [ - I - B Dia (1/32)
HHP jArea: [1??3?1932.2 ”w;&z ﬂ TFA: ’0.6 ”in1 = D

» Bit Parameters oo (107 J{e Brwoe(pez Jb :

Ploss Total: |8860.2 | [psi - | 15

— IMPACT OPT

» ECD Values FlowRate: | 1.3 [[foe @ wpact [46512 | [of |- Dia (1/32)
Irnpact,-’Area:[1489193.5 ”Lbf,rftz n TFA: [0.9 ”ir11 ﬂ '

) Bar Chart JetVelacity: | 203.5 | [fs B possein (27361 | [Ps - | i:

PlLoss Total: [ 14118.4 ] ’ Psi 15

— Current Setting

ra
=

TFA: ’ 0.00313 ] ’ ft2

Optimization for:

« HHP
* Impact Force

2

]
| ]
o

Mud Weight: ’9.8 ] ’kg,fl

g
g
2
g

(497 @04 Jedu

Ibfs)

._.
o
[=1

(15d) aunssald

Min Flow Rate: ’0.00 ] ’&3,{5

Jet Welocity (FEfs)

HHP (Ft

Max Flow Rate [4-70

w
=]
=

500

s
in

Max Pump Pre: ’6000.00 ] ’Psi

1 1 1 1 1 1
1]
Qeg [+ Q;SI Lot Lo
Flow Rate (ft3/s)

Rheclagy: [ Newtonian

Optimized
Nozzle Diameters

- ML PRO — MUDLOGGING UNIT SOFTWARE I
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Kick Detection

Methods
Conductivity In/Out

v

X

™ Kick Monitoring Display ?

Pit Vol Change . , ,
FIOW |n/OUt Flow Out MDA i 3 s AR it I AN ARl

N

1

N

ez 00
162 00

N

Trl p Ta'n k Conductivity In
) CSG P Conductivity Out

12

I I I
16:50:00 16:55:00 17:00:00

9ZEF 00

Sk

i

0°FFS5  B'ZS00E- SEY8LE1 00

m s =

Setting
Kick Valume Threshold [ 11.230 ] [Ft! ﬂ Flow Deviation Threshold E 3 [¥] smooth Data
Losses Volume Threshold | 11,230 ft2 : Cond Deviation Threshold Yo

g (b

MIS INTERNATIONAL LTD. INC.

- ML PRO — MUDLOGGING UNIT SOFTWARE I




0 Washout Analysis

Tracer Type: ffleshont el = |
» Gas Tracer AR e
N ]
» Solid Tracer B Mud sampling T
[ °Fﬂl11Tq:)” Oﬁmﬂnum” XRarme” @Ranmeal] [ Depth Interval: | 1.00 ”m =
Start Coming Depth Current Depth Rem, Time Ren
° ft ft
MUd Sq m p I I ng ? 13:22:09 [ 5000.000 n[ 3921.217 n 0:217 137 Fi
2 (132211 0.000 2300.856 0312 192 :
> Start Tlme 3|13:22:13 5000.000 4026.849 0:2:21 14 2 3281°
. 4(13:22:15 0.000 1687.928 0:3:15 195
’ Sample Locatlon 5| 13:22:17 5000.000 4132.481 0:2:25 145 e g S
) Ve|ocity 6| 13:22:21 0.000 1120707 0:3:21 201 144" 1] 5500
7(13:22:23 5000.000 4290.928 :2:31 151
» Notification
12" 7500'
» Current/
Coming Depth
» Remaining LT >
Time/ Stroke/ Volume [ @o |[@wmy]

m MIS INTERNATIONAL LTD. INC.
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Deviation Survey

{3 Deviation Survey 7 x
| © Add ||°Rﬂ'“°"e| E'*L‘_TVDTOOIS ? *
MD Inclination  Azimuth B
— TVD-MD Conversion
|ﬂ v||° v||° Conversion Type: (@ MD to TVD
(O TVD to MD
1 0.000 0.000 0.000
Measuring Depth: [100 ] ’ﬂ; H
2 50.000 2.000 5.000
True Vertical Depth: [99.96 ] ’ﬂ: n

3 100.000 2:000 B.008 [+] Interpolate Between Survey Data
4 200,000 2,000 10.000 : : : : : :

0 b= -
5 300.000 4,000 12.000
&  400.000 5.000 16000 | = ¥ ]
7 500000 8000 0000 | F WOL 1

(=]
3 600.000 12,000 22,000 g -Mr ]
2
9 700.000 14.000 24,000 S50
10 800.000 16.000 26.000 -400 -
1 1 1 L 1 1
=240 -160 80 0 80 160
Displacement (m) 1 1 1
24 47 4
Horizents| Departure(ft)

| @ ox ||°Came|||°ﬂ-pplr|

g &
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- ML PRO — MUDLOGGING UNIT SOFTWARE I




Unit Conversion

59 Units System
) %\ Unit Conversien Table K it
Unit System
Units Sytem: |FIELD R
reo MO Family | FORCE ~ |
Description: | ojf Figld Unit Sys From: To:
— Base Units ———— | Lbf Lbf
—Angles ——— | kdalM kedalM
Angle: radian kg‘F kg‘F
Dogleg severity: | o100 £t | fonne-force tonne-force
gf gf
— Forces ————————— | k]| kM
Force: Iy N
Force by area: Lbffft2 | daM dalM
Torque: fft | kdyne kdyne
Weight: _— :‘lLbf I:ILbF
o yne yne
Weight linear: Lbf/ft pd| pd|
— Gas Concentration —— ki P ki P
Gas conc, {chromato | ppm
Gas conc, {others): | ppm [ i ] kM
Is equavalent to :
— Lﬂﬂﬂ' p—————— ]
Length: & | 224.80894300 | Lbf
Diameter: in

g (b
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Data Management

DataBase
» Create New Well (New Database)
» Open Well (Created Databases)

43 WITS In ? x
OFFLINE Importing/Exporting | wrsossene: [zreo: o0 [ € e [ Boscomest]
Connection Status: ConnectedState Unit: @ Metric (O FP5
) M u Itl _T h re ad ed | ItemMo. Long Mnem.  Short Mnem. Description Soft. Param. Value etric Unit | 2
0103 RECID RID Record Identifier 0
) D ata B ase S e I e Ctl O n 0108 DEFTEITM DETM Depth Bit (meas) DEPEITMD 1524 m
0109 DEFTBITV DETV Depth Bit [vert) DEPREAMTVD 15.8615697... m
) B a.S e d O n R | M O d e BLKPOS BPOS Block Position CHRRETMD 0 m
g ROPA ROPA Rate of Penetration [avg) ROPI_AVG a m/h
H H . HKLA HKLA Hookload (avg) HKLDS_AVG 182.108814...
> .
Dlﬁ:e rent Flle Formats HELX HELX Hookload {max) HKLDS_MAX 182.108814...
XML/ WITSML/ ASCII/ EXCELL/ LAS 025 |RedD R Recordldentifier E
55 | 0210 ROPA ROPA Rate of Penetration [avg) ROPI_AVG [H
57 |0212 HELA HELA Hookload (avg) HKLDS_AVG 182,108814...
84 |0303 RECID RID Record ldentifier 0
WITS (I n /O u t) 93 |0318 HELX HELX Hookload [max) HKLDS_MAX 182.108814...

» Multi-Threaded N
» Multi-Client

- ML PRO — MUDLOGGING UNIT SOFTWARE I
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