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INTRODUCTION

HydraFLASH is Hydrafact's thermodynamic modelling
software designed to calculate petroleum reservoir fluids’
phase equilibria and thermophysical properties, providing
a comprehensive tool to carry out flow assurance studies.

HydraFLASH has been developed through numerous R&D
projects by the Heriot-Watt Hydrate and Reservoir Fluids
research group and Hydrafact Limited since 1987.

HydraFLASH benefits from a strong unpublished in-
house database of 15,000 data points on PVT and Flow
Assurance of Hydrocarbon, CO2, and H2 systems, being
capable of providing accurate predictions for real-world
production systems.

Prof. Bahman Tohidi
Introduces HydraFLASH



https://www.youtube.com/watch?v=1K1AoCei9Ww
https://www.youtube.com/watch?v=lrnwS3Q7yKw

KEY FEATURES

Advanced Equations of State and Thermodynamic Models
Basic Phase Equilibrium and Flash Calculations

Simulation of Routine PVT Laboratory Experiments

Fluid Characterisation, Recombination, Mud Removal

EOS Calibration based on Experimental Data

Hydrate Dissociation and Inhibitor Performance Modelling
Wax Appearance Temperature Modelling and Tuning

Asphaltene Precipitation Modelling and Tuning

Huydr
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Thermodynamic Models

A combination of equations of state, mixing rules, and
temperature-dependent alpha functions provides a
powerful tool capable of modelling complicated

multiphase, multicomponent systems.

 SRK and PR as common EOS in the oil and gas
industry in addition to Peneloux density correction
« VPT with non-density dependent mixing rule (NDD)

* CPA for systems containing components with

hydrogen bonds (e.g. water, methanol, ethanol, MEG)
 PC-SAFT EOS for modelling asphaltene precipitation © &
« GERG 2008 EOS for application in CCUS projects ¢

HydraclASl)  °,



Asphaltene Characterisation

SARA Characterisation

Compaosition informaticn SARA Analysis Fluid Type
Fluid: Saturates (wi%) 43.2 Resins (wt%) 213 o
| Volatile Gil Sample -

Name of the new Auid: Aromatics (wih) 289 Asphaltenes (wii) bB.6 m Live Qil

Volatile Cil Sample_SARACH.

Reservoir Fluid Information

GoR (SCF/STE) 245 Stablised Qil Density (gri/cc)  [0.9234

Flashed Gas Mw (gr/maole) |84.35 Stablised Cil Mw (gr/mole) 217.65

Live Qil Compasitions Dead Cil Composition

Flashed Gas Residual Oil Characterised Fluid
Components Feed Mole Gas Mole 5TO Mole Components Male
Carbon Dicxide 0.9 3.7 2.6 Methane 28.6857
Mitrogen 0.3 2.5 1.3 Ethane 124172
444 27.5 Fropane 5.55542
16.3

8.2

Reservoir Fluid

Methane

19.53 273772
Propane 11.3 Mitrogen 142067
i-Butane 4,56 T.2 54 Heawy Gas 22911

i-Pentame G5 43 Saturates 24.8827
SCMB 1.31 34 12.5 Resin_Aromatics | 21.5696

Azphaltenes (0.395864

Ethane Carbon Dioxic

£

1.2

100

#° Characterise = Addto DB

Fluid Characterisation

The fluid characterisation module in HydraFLASH
provides a variety of options to prepare mixtures

for different computational purposes:

* Plus-Fraction Splitting
* Oil and Gas Recombination
* Oil-Base Mud Removal
* Mixing Fluids
 Wax Characterisation and PNA Distribution
SARA

* Asphaltene
Analysis

Characterisation

and




BASIC PHASE EQUILIBRIA

« Saturation Points (Bubble and Dew)

« Multiphase Flash (PT, VT, PH, PS, TH, TS)
* Joule-Thomson and Speed of Sound

* Enthalpy, Entropy, Cp, and Cv

* Viscosity, Thermal conductivity

* Interfacial Tension (IFT)

* Freezing Point

« Water Drop-out Envelope

PVT Modelling Module

LAB SIMULATIONS

Constant Mass Expansion (CME)
Differential Liberation (DL)
Constant Volume Depletion (CVD)

Separator Test

Viscosity Test

HydracLASH
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Experimental Database

The comprehensive PVT database in HydraFLASH contains more
than 15,000 data points on water content, solubility, and hydrate
dissociation points for a variety of components including light
gases, inhibitors, and brines.

Filtering the data can be done based on the publication year, ‘
article title, and article authors.

HydraElLASH
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HYDRATE HudrSELASH

t Database Management Flash Calculat PVT Simulations Flow Assurance Settings HydraFLASH Help

The HydraFLASH hydrate module, using the solid solution Y L L |_ g b |a._ 73 @
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Kihara parameters for spherical molecules, can accurately -y e D et Compostn: coz - <

45__5 = Type: Hydrate Line-CO2 + KCI 61720248:59PM ’

: | = Type: Hydrate Line-CO2 + KCl+ 2.5% Methanol

40—
= | = Type: Hydrate Line-CO2 + KCl+ 5% Methanol

predict the formation of hydrates and the inhibition effect ol [ |

| = Type: Hydrate Line-CO2 + KCl+ 10% Methanol

of inhibitors in oil and gas systems, including the impact of
salts on hydrate formation conditions.

L R T E Ty EE Ty L Ry L E L Ly Ly SRy Ee LTy RUL) CELES RLL CE T TS LR CLECTRELE) ERRL AL CERTEIE CEETERTE) SRR LT RER AT PEM O PEEM R A AR AR I
252 254 256 258 260 262 264 266 268 270 272 274 276 278 280 282 284 286 288

M Temperature/K
H yd ra F LAS H p re d I CtS: X Remove Graphs) | &3 Clear Graph | #xConvert Units J \ =~ Add Point(s) ‘ I [AFit to Viev ‘ I Export Image I I Expq
ion Settings

« The phase determining hydrate structure (I, Il, and H)

Hydrate amount flash calculation

Shift in hydrate dissociation curve caused by inhibitors

The minimum inhibitor injection rate to prevent hydration

Maximum water content permissible before hydrate formation 4

Melting time of hydrate at a given temperature gradient




ASPHALTENE

The asphaltene mode”ing module iIn Phase Envelope result for Composition: Asphaltene (C20 Sample)
Hyd ra FLASH Imp|emeﬂt8 Comprehensive 160_; — Type: Ph.Env: Bubble Line-Asphaltene (C20 Sample) 617202410:51PM (

= | = Type: Ph.Env: Dew Line-Asphaltene (C20 Sample) 617202410:51PM

. S . . ¢

_ — Type: Asphaltene Phase Boundary-Asphaltene (C20 Sample)_SARACh.
fluid characterisation required by PC : | TnesAdp et Phase B5iinda: hethalkeh (220 Sacnplel SARALH H g d paﬁmgH
SA FT eq u atiO ns Of State tO p red i Ct ~ Type: Asphaltene Phase Boundary-Asphaltene (C20 Sample)_SARACh._Tuned

~ Type: Asphaltene Phase Boundary-Asphaltene (C20 Sample)_SARACh._Tuned
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asphaltene onset pressures, precipitation
curve and precipitation amounts.
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The asphaltene model tuning module in
HydraFLASH uses the following
experimental data:

120 160 200 240 280 320 360 400 440 480 520 560 600 640 680 720 760 800
Temperature/K

« Saturation points

* Upper and lower onset pressures
 Titration data



WAX

The wax modelling module in HydraFLASH
predicts wax appearance temperature and
wax content for mixtures containing paraffin
as the main contributors to wax formation.

HydraFLASH WAT Tuning - Wax Content Data

(0)¢)
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Parameters of the wax model can be
adjusted with respect to both wax
appearance temperature data and wax
content data.

——HydraFLASH - Before Tuning
——HydraFLASH - After Tuning
® Wax Content Exp Data
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TECHNICAL SUPPORT AND MAINTENANCE

Software support and maintenance services are our top
priority, ensuring the productive use of HydraFLASH within
different oil and gas engineering fields.

.—J

A group of experts including chemical/petroleum engineers,
flow assurance engineers, and software developers are willing
to help you get the most out of HydraFLASH.

@ info@hydrafact.com
e +44 (0)131449 7472

177777/ M
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INDIVIDUAL NETWORK PERPETUAL LEASE

Individual option allows the Access for a company at one A current version of the software is Current version of the software is
software to be installed and run on location across a local network provided. 15% of the full price for provided for a fixed term (1-3
a single machine. (Not Global) annual support /updates. years, or more). Updates/Support

FECASH®



HYDRAFACT

PUT & FLOW ASSURANCE

To learn more about how Hydrafact can support your
PVT and flow assurance needs, contact us today!

Edinburc
Heriot Watt Unive
Research Park
Connect with us. Currie
Balerno
+44 (0)131 449 7472

@ Info@hydrafact.com Pentland Hills

We welcome challenging projects. Trust us to deliver
exceptional results.

Regional Park

Penicuik


mailto:info@hydrafact.com
tel:+44(0)1314497472
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