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Services

Exclusive Hydrate Services
ÅHydrate Inhibition Monitoring System 

(HydraCHEK)
ÅDetecting Early Signs and Potential 

Location of Hydrate Formation 
(HydraSENS)

Routine Lab Services
ÅHydrate, Wax, and Asphaltene Studies
ÅCO2 and H2S Rich Systems
ÅSalt Deposition
ÅKHI Removal, Recovery, and Reuse

Customized Equipment Manufacturing

Laboratory Equipment



HydraCHEKƴƇŪR·Ã- Based) 

A rapid  device  for  measuring  salt  and hydrate  inhibitors  in 
produced  water  within  five minutes . HydraCHEK® detects  
Methanol,  MEG, Ethanol, DEG, TEG, KHI, and more, indicating  if 
the  system  is under - inhibited,  over- inhibited,  or correctly  
inhibited  (degree  of sub- cooling) . Over 15 HydraCHEKs are in 
use globally . It had a major  to  our Queen's Anniversary  Prizes 
win in 2015. It surpasses  traditional  lab measurements  in 
speed  and accuracy .



On-RßóÍƇDĦÉĆ·+D4PƴƇ

Gas-iÞ·ĊÍƇDĦÉĆ·+D4PƴƇ

Performs  the  same functions  as the  Lab- Based HydraCHEK® but  
operates  online, up to  200  bar, and fully  automated . It takes samples  
from  pressurized  pipelines  at set  intervals,  sending  results  to  
designated  locations,  e.g., control  rooms .

Designed for  situations  without  an aqueous  phase sample, performing  
the  same essential  functions  as the  standard  HydraCHEK®.



Protects against under - inhibition by determining actual inhibitor dosage

Works with all salts & inhibitors (MEG, methanol, KHIs, AAs, etc.)

Mitigates hydrate risks & reduces operating costs

Continuous & highly accurate analysis

Flexible Ų Ä·óƇÃÍƇĐ·ßìøĆÍÉƇĐøƇĊĔßĐƇøăÍĆ·ĐøĆźĊƇĊĦĊĐÍò

Can be used to detect formation waterbreakthrough



40 kg analyser (840 kg with packing), 255x135x255 cm (WxDxH)  

Data  Capture  and  Analyses

Output  data  from  the  HydraCHEK analyser is fed  into  a 
customised  version  of the  industry - recommended  
HYDRAFACT Equation  of State  (EoS) based  gas hydrate  
thermodynamic  model  (HydraFLASH).

Combined  with  gas composition  and system  
pressure/temperature  data, the  hydrate  stability  zone and 
safety  margin are determined  at the  push of a button . 
 

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


Traffic  Light  System

HydraCHEK can be viewed  as a ŷvĆ·ÙÙßÄ RßÚÞĐŸ system,  
keeping  the  operator  constantly  aware of the  current  
hydrate  safety  margin relative  to  operating  conditions .

Using this  information,  inhibitor  injection  rates  can be 
continuously  adjusted  to  avoid  hydrate  problems  if under -
inhibited,  or costly  wastage if over- inhibited .
 



Determining  aqueous  salt  and hydrate  
inhibitor  concentrations  by  conventional  
methods  requires  several different,  
time - consuming  tests  (e.g. GC, titration,  
gravimetric)  and associated  equipment . 
In contrast,  HydraCHEK offers  equal or 
better  accuracy  in one simple, rapid  
direct  measurement .

Rapid and Accurate Inhibitor Concentration Measurements



Case Study Case Study #1 Case Study #2 Case Study #3 Case Study #4 Case Study #5

Location North Sea North Sea Middle East Middle East Central Asia

System
Lean natural gas, methanol & 
saline formation water

Lean natural gas, methanol 
& saline formation water

Sour gas/condensate, 
Kinetic Hydrate Inhibitor & 
produced water

Sour gas/condensate, MEG 
& produced water

Sour gas condensate, MEG 
& produced water

Task
Monitoring hydrate safety 
margin and hydrate slurry 
concentration

Monitoring and optimising 
hydrate inhibitor injection 
dose rate

Monitoring and optimising 
hydrate inhibitor dose rate

Monitoring and optimising 
hydrate inhibitor dose rate

Monitoring and optimising 
hydrate inhibitor dose rate

Outcome
Inhibitor dose rate was reduced 
to zero

Inhibitor dose rate was 
reduced in stages from 28 
wt% (designed) to less 
than 5 wt%

Inhibitor dose rate was 
successfully monitored and 
optimised, avoiding 
potential hydrate blockage

Inhibitor dose rate was 
successfully monitored and 
optimised, avoiding 
potential hydrate blockage

Inhibitor dose rate was 
successfully monitored and 
optimised, avoiding 
blockage

Savings

Savings in methanol costs 
(millions of GBP), extended field 
life by 5 years, producing 3.5 
MMBOE, increasing the recovery 
factor by 2.5%, extra income of 
around 175 million GBP

Savings in methanol costs, 
estimated at millions of 
GBP and Indirect savings 
due to higher hydrocarbon 
recovery, less 
contaminated product, 
logistic, etc.

Direct savings in 
chemical/staff costs, 
estimated at hundreds of 
thousands of USD

Direct savings in chemical 
and staff costs

Direct savings in chemical 
and staff costs



Detecting  early signs of hydrate  formation,  
and its  potential  location  by  analysing 
changes in different  phase compositions  
throughout  the  fluid  path .

HydraSENS differentiates  blockages  
caused  by  hydrates  from  those  caused  by  
wax, asphaltene,  etc ., and confirms  the  
completion  of hydrate  dissociation .



ÅThe technique  for  detecting  early signs of hydrate  formation  has been developed  
and extensively  tested  in the  lab and the  fields .
ÅIt can be used to  detect  if the  blockage  for  a hydrate  or not .
ÅIf it  is Hydrates,  then  HydraSENS can be used to  detect  if Hydrate  is forming  or 

dissociating .
ÅIntegration  of hydrate  safety  margin monitoring  and early detection  could  provide  a 

powerful  tool  for  minimising  inhibitor  injection  rate  and improving  the  reliability  of  
hydrate  prevention  techniques  



Hydrate Formation Detection:
Monitoring the concentration of a strong hydrate former as it 
changes by hydrate formation or the ratio between a weak 
hydrate former (e.g., C 1) and a strong hydrate former (e.g., i - C4) 
can be used for detecting early signs of hydrate formation

Hydrate Location Detection:
Monitoring the amount and composition of the gas released as 
hydrate dissociates within the aqueous phase can be used as 
additional detection. Knowing the slip - velocity between gas and 
water, it would be possible to determine the location of hydrate 
formation 
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Case Study 1 
(France)

Case Study 2 
(Europe)

Case Study 3 
(Middle East)

ÅA depleted  gas  reservoir  is used  for  gas  
storage
ÅHydrate  formation  is causing  interruption  

in gas  supply
ÅInhibitor  injection  is used  for  removing  

hydrate  blockage
ÅGas composition  is monitored  for  fiscal  

regulations
ÅHistorical  data  show  hydrate  dissociation  

and  formation

ÅHigh  GCR gas  condensate  reservoir  with  
more  than  40% water  cut
ÅAnti - Agglomerants  are  used  for  hydrate  

blockage  prevention
ÅAn online  GC was  installed  on  the  gas  

outlet  from  the  separator
ÅHydrate  formation  at  night  and  

dissociation  during  daytime  could
Åbe  detected

ÅProduced  gas  from  an  offshore  reservoir  
is transported  to  onshore  facilities  
through  a subsea  pipeline
ÅHydrate  formation  is expected  in the  

pipeline  during  winter
ÅChanges  in H2S concentration  can  be  

explained  by  hydrate  formation  and  
dissociation



We offer  a wide  range of laboratory  services  including  
hydrate,  wax, asphaltene,  scale, etc . studies .

Our advanced  experimental  facilities  span a wide  range of PT 
conditions,  from  very  low (- 80  °C) to  very  high temperatures  
(400  °C), and from  vacuum  to  ultra - high pressures  (30 ,000  
psi /  2 kbar) .

The majority  of our set - ups are custom  built  in- house based  
on designs  developed  through  many years of R&D experience  
and the  full scope  of our capabilities  can be viewed  in our 
brochure .



Asphaltene  technical  services  we offer  include :

ÅAsphaltene  content  determination  (ASTM D 6560 )
ÅAsphaltene  deposition  at high- pressure  conditions
ÅAsphaltene  Onset  Point (Upper  and/or  Lower)
ÅAsphaltene  Inhibitor  Evaluation, etc .



Test facilities, including low temperature bath ( - 80 °C)

Anton Paar Rheometer and capillary tube for viscosity measurements

Pendant drop and capillary rise for interfacial tension measurements

Slim tube facilitiesfor Minimum Miscibility Pressure (MMP) measurements

High- pressure glass micro model and visual cells for simulating CO Ϝ injection in 
depleted reservoirs or saline aquifers.

Hydrafact  and Heriot - Watt  University  have acquired  extensive  experience  relating  to  
phase behaviour  and properties  of  COϜ- Rich systems  in the  presence  or absence  of 
water  and oil.

Our experimental  facilities  include :



Ϝ
Around  2010, based  on industrial  demand  we build  an H2S 
compatible  laboratory  at Hydrafact . Typical  Projects  Include:

ÅStudy  on Reversibility  of KHI Precipitation  with  Temperature : 
Full CGI Approach
ÅStudy  on Reversibility  of KHI Precipitation  with  Temperature : 

Induction  Time Approach
ÅHydrate  Laboratory  Study
ÅKHI Fouling Mitigation



Borcelle 
Company

The precipitation  of salt  (e.g. NaCl, KCl) is a serious problem  and can block  the  flow  
path  of hydrocarbons . Salt scaling is particularly  severe in wells with  high saline 
(>200  g/l)  formation  brines  which  may be near saturation  with  respect  to  sodium  
chloride .

Salt deposition  technical  services  we offer  include :

ÅMeasurement  of salt  solubility  at surface  and reservoir  conditions,  including  
the  effects  of organic  inhibitors
ÅAssessment  of salt  inhibitors  (e.g., crystal  grow modifiers)  on deposition  

conditions  and surface  adherence



Hydrafact  has developed  an innovative  solution  for  the  removal  
of KHIs from  produced  water, recovery  from  treatment  chemicals,  
and reuse, reducing  OPEX/CAPEX and minimising  the  
environmental  impact  of hydrate  inhibition

Hydrafact  also offers  advanced  techniques  for  KHI evaluations, 
including  Induction  Time (IT), Conventional  Industry  Technique ; 
Hydrate  Memory  Effect  (HME), and Crystal  Growth  Inhibition  
(CGI) for  accurate  testing  and design of KHIs.



Hydrafact  can design and manufacture  a wide  range of specialised  
laboratory  equipment  for  flow assurance and reservoir  fluid  studies .

Hydrafact  builds  tailored  laboratory  facilities  for  universities,  
companies,  and the  industry,  providing  bespoke  solutions  to  meet  
specific  needs, and offer  equipment  covering  a range of PT conditions . 



ÅFourier Transform  Infrared  (FT- IR) Spectrometer

ÅAutoclave  and Rocking Visual Cells

ÅHigh- Pressure Rheometer

ÅCapillary  Sampling and Porous Media Cells

ÅQCM (Quartz  Crystal  Microbalance)  Cells

ÅFluid Property  Cells

ÅLaser- Based Cloud  Point Detection

ÅKarl- Fischer Titration

ÅFlow loop

ÅHP- HT Micro  Model

ÅCombined  Gas Chromatography/Mass  Spectrometry  (GC/MS)

ÅCo- Axial Cold Finger

ÅThermo Quartz Acoucell : Precision Nanoscale Detection  Redefined

ÅVLE Ebulliometer

ÅDifferential  Thermal Analysis

ÅHigh- Pressure Dual Syringe Pump



Blind Autoclave Visual Autoclave Rocking Autoclave



Main  Application :
ÅMeasuring hydrate  phase boundaries
ÅEvaluating the  effect  of various hydrate  inhibitors  (e.g. salts and organic) .
ÅEvaluating the  performance  of Kinetic  Hydrate  Inhibitors  (KHIs)
ÅTesting the  performance  of anti - agglomerate  hydrate  inhibitors .
ÅVisual observation  of hydrate  formation  with  still  image and video  capture .
ÅVariable volume  cells are used to  maintain  constant  pressure  or constant  mass. 
ÅChemical  reactions  and phase behaviour  studies

Operating  conditions : 
Piston cylinder  sizes, range from  10 cc  to  2500  cc .
Pressure range, from  3000  psi to  20000  psi.
Temperature  range, from  - 20  °C to  150 °C.

 



Type No. of Cells Cell Material Max. Pressure (bar) Volume (cm 3)

Blind Autoclave 3 Hastelloy / Stainless Steel 400 300

Blind Autoclave 2 Hastelloy (C - 276) 700 299

Blind Autoclave 1 Hastelloy (C - 276) 1000 99

Blind Autoclave 1 Hastelloy (C - 276) 2000 23

Blind Autoclave (Sour Gas Cells) 5 Hastelloy (C - 276) 275 290 - 300

Rocking Cell 3 Titanium 700 299

Visual Autoclave 2 Hastelloy 275 480



Main  Application :
For measurement  of rheological  properties  (e.g., viscosity,  gel point  @ź and @źźū of 
pure  and multicomponent  fluid  at atmospheric  and high pressure .

Features :
The MCR Rheometer  (Anton  Paar) is equipped  with  two  sets  of chambers :

1. The cone - plate  and parallel plate  system  with  Peltier temperature  control  at 
high heating  and cooling  rates, i.e., up to  60  K/min  (fluids  with  a wide  range of 
viscosities)

2. A 50  ml titanium  pressure  cell, where the  temperature  is controlled  by  
circulating  coolant  through  a cooling  jacket  at different  cooling  and heating  
rates  (fluids  with  medium  and high viscosities) .

For both  configurations  the  rotational  and oscillatory  mode  tests  are possible . 

Operating  conditions : 
Pressure:   Up to  6,000  psia (400  bars)
Temperature : - 40  to  +200  oC 



Main  Application : 
HP- HT QCM apparatus  can accurately  identify  wax 
appearance  and disappearance  temperatures,  upper  
and lower  asphaltene  points,  moisture  levels, and 
deposition  initiation .

Operating  Conditions :
The QCM operates  at pressures  up to  6,000  psia (400  
bar)  and temperatures  ranging from  - 40  ϊC to  100 ϊC, 
enabling the  precise  detection  of particles  at nanogram 
levels.



Features :

The QCM replicates  real- world  conditions  experienced  by  
pipe  walls through  advanced  temperature  variation  
capabilities,  and its  high- pressure  (HP) stirrer  generates  shear 
rates  that  simulate  pipe  wall segments  for  detailed  analysis.

Additionally,  SoS (Speed of Sound) sensors detect  liquid  and 
gas speeds  at pressures  as low as 20 - 30  bar, advancing  
research  in gas dynamics  and fluid  behaviour  under  diverse  
conditions .



Main  Application : 
Measures the  speed  of sound  (SOS) and 
density  with  unparalleled  precision .

Operating  Conditions :
ÅVolume ranging from  100cc  to  over 

800  cc  
ÅMaximum  working  pressure  of 6000 psi 

(400  bar), extendable  to  700  bar 
(10000  psi),
ÅOperating  temperatures  of up to  110 °C 

without  SOS sensors and up to  85 °C 
with  SOS sensors



Features :
Measuring the  speed  of sound  in gases at low pressure  is a daunting  task, yet  crucial  for  comprehensive  gas 
dynamics  analysis. Our innovative  high- pressure  system  overcomes  this  challenge, enabling  SOS 
measurement  even at pressures  as low as 20 - 30  bar. This capability  is unmatched  by  existing  devices  in the  
market,  providing  researchers  with  unprecedented  insights  into  gas behaviour .

Customize  your  Fluid Property  Cell to  accommodate  corrosive  gases like CO2 and H2S by  selecting  
compatible  materials  such as Hastelloy  (C- 276) and Titanium . Choose from  SS316, Ti, and Hastelloy  based  on 
your  specific  application  and compatibility  needs. 



Main  Application :
Automated  set - up for  measuring  cloud  points  of solutions,  primarily  KHI 
solutions  where the  cloud  point  is particularly  interesting  to  operators . 

Features :
The sample  is in a jacketed  flask, temperature - controlled  by  a circulator  
bath . A laser diode  producing  630  nm light  is directed  through  the  
sample  to  a photodiode  detector  mounted  on the  opposite  side. We 
measure  the  transmission  as a function  of temperature . 
The transmission  sharply  reduces  as the  cloud  point  is reached .

Operating  Conditions :
Pressure = Ambient ; 
Temperature  = - 20  to  +90  oC 



Main  Application :
Water  Content  Measurements

Features :
A coulometric  titration  is performed  using our Karl Fischer 
instrument  (Metrohm,  899  Coulometer) . This instrument  
allows the  detection  of 10 µL Ų 200  mg of absolute  water  
content . This is used to  detect  low levels of water  in a range 
of samples, including  crude  oil, condensate,  and diesel  to  
mention  a few. 

Operating  Conditions :
Pressure = Ambient ; Temperature  = Ambient



Main  Application :
Water  Content  Measurements

Features :
A high- pressure  300  cm 3 cell is combined  with  a 
hygrometer  set - up for  measuring  water  content . 
Temperature  and pressure  are monitored  and recorded  
by  PRT and strain  gauge pressure  transducer,  
respectively . The hygrometer  is an EdgeTech DewMaster , 
pictured,  and can measure  dew/frost  point  at  
temperatures  from  - 75 to  100 °C, pressures  up to  20  bar, 
with  a resolution  of 0 .1 °C and stated  accuracy  of ± 0 .2 °C. 

Operating  Conditions :
Pressure: Ɲ 15,000  psia (1,000  bar) ; 
Temperature : - 20  to  +90  oC



Features :
ÅCompact  Design: Easily fits  on laboratory  

benchtops,  saving space  and enabling 
convenient  operation .
ÅPrecision Control : Equipped  with  high-

precision  flow and pressure  sensors for  
accurate  data  collection .
ÅVersatile  Setup : Compatible  with  a wide  

range of fluids  and capable  of simulating  
various flow conditions

Operating  Conditions :
Temperature  Range: - 10°C to  90  °C
Flow Rate: 0 .01 to  70 cc/min
Pressure Range: up to  400 bar 

Main  Application :
The mini  benchtop  flow loop  is primarily  designed  for  laboratory - scale fluid  dynamics  experiments  and 
process  simulation . It is ideal for  



Main  Application : 
Studying  oil recovery  processes,  investigating  reservoir  
behaviour , or exploring  geological  formations

Operating  Conditions :
Pressures up to  6000  psi (400  bar)
Temperatures  from  - 15 °C up to  85 °C



Features :

Precision Engineering: Our HPHT Micromodel  is engineered  with  precision  to  replicate  real- world  fluid  
flow phenomena  in a controlled  laboratory  environment . From porous  media  interactions  to  
multiphase  flow behaviour,  explore  complex  fluid  dynamics  with  confidence .

Microscopic  Visualization : Witness  fluid  dynamics  in action  with  our HPHT Micromodel's  transparent  
design, offering  clear visualization  of flow patterns,  phase transitions,  and fluid - fluid  interactions . Gain 
valuable insights  into  fluid  behaviour  at the  microscale  level.

Customization : From adjusting  pore  sizes to  incorporating  specialized  features,  we offer  
customization  options  to  meet  your  unique  experimental  needs.



Main  Application : 
The 8860  Gas Chromatograph  (GC) System  sets  the  
standard  for  routine  GC analysis with  reliability  and 
robustness . 

Operating  Conditions :
Built- in intelligence,  intuitive  touch  screen  interface,  and 
cost - effective  options  such as DA Express and electronic  
pneumatic  regulation  (EPR) make the  8860  an attractive  
option,  elevating  routine  GC analysis to  new levels of  
performance,  reliability,  and cost - effectiveness .

ÅTwo inlets, Three valves.
ÅTCD and FID detectors



The UV- Vis spectrometer is used for 
concentration analysis and evidence for 
structural change when the target species 
have transitions in the UV or visible section 
of the electromagnetic spectrum.



FT- IR is used as an analytical  tool  for  the  identification  of functional  groups  and structural  features  that  are IR- active . 
This can be used to  measure  the  concentration  of molecules  in a sample  when compared  to  a prepared  calibration  
series, and also for  compositional - change analysis for  developmental  R&D work.



StatisticsMain  Application :
The Coaxial Cold Finger is primarily  used for  the  analysis and 
measurement  of wax deposition  in crude  oil within  pipelines . This 
device  is essential  for  simulating  real- world  pipeline  conditions,  
providing  crucial  data  on wax deposition  rates, and assisting  in 
the  design and operation  of effective  wax management  
strategies . It is ideal for  use in the  oil and gas industry,  
particularly  in research  laboratories  and field  evaluations .

Operating  Conditions :
ÅPressure : Capable  of measurements  at atmospheric  

pressure  and elevated  pressures  up to  1500 psi.
ÅTemperature : Suitable  for  a wide  range of temperatures  that  

crude  oil might  experience,  ensuring comprehensive  data  
across  different  conditions .
ÅSample  Types : Compatible  with  both  dead  and live crude  oil 

samples, allowing for  versatile  application  in various testing  
environments . 


