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The PETGAS project, which is now coming 
to the end of its second phase, has been 
highly successful in generating a high 
quality database of the petrophysical 
properties of tight gas sandstones and 
using bespoke software to visualize the 
results to increase understanding of key 
properties. The following document 
contains a proposal for PETGAS Phase III 

Introduction 
The Petrophysics of Tight Gas Sandstones (PETGAS) 

JIP has now been running for around seven years 

and has received sponsorship from Aurelian Oil and 

Gas plc (now San Leon), BG, BP, EBN, GDF Suez, 

Shell and Wintershall. Key achievements of the 

project include:- 

 Creation of a comprehensive database of the 
petrophysical properties tight gas sandstones. 
Overall, around 250 samples have undergone 
an extended routine core  analysis, which has 
included measurement of porosity, gas and 
brine permeability, Hg-injection 
characteristics, diagenetic history, mineral 
composition, Vp-Vp, BET, NMT T2, electrical 
resistivity etc. Special core analysis (SCAL) was 
conducted on subset of ~35% of these 
samples, which has included gas relative 
permeability, air brine capillary pressure, pore 
volume compressibility, resistivity as a 
function of saturation etc.  

Overview 

 The PETGAS JIP is now nearing the end of its 
second phase, has not only resulted in the 
creation of an extensive database on the 
petrophysical properties of sandstones but 
has created new understanding of key 
controls on the petrophysical properties of 
tight gas sandstones and created a new data 
visualization/software tool PETMiner. 

 Here we propose to conduct a continuation 
of the project to a Phase III. Key work 
packages include:- 
o WP1: Extending the PETGAS database: 

here we propose to conduct extended 
routine core analysis on 25 samples per 
sponsor. 

o WP2: Long-term SCAL tests: obtaining 
high quality SCAL data for tight gas 
sandstones is extremely time-consuming. 
Indeed, many experiments conducted in 
Phase II took nearly the full 3 years to 
complete, which has limited the amount 
of SCAL data we have collected. We 
therefore propose to continue SCAL 
measurements on samples gathered 
during Phase I & II of PETGAS. 

o WP3: Datamining, visualization and 
linking to logs: here we propose to 
increase the functionality of PETMiner in 
several ways including development of an 
image analysis plugin, on-the-fly database 
editing and improved integration with 
wire-line log data. 

o WP4: Data analysis: here we propose to 
continue analysis of data collected during 
PETGAS and integrate the results with 
other datasets in the PETMiner 
environment. 

o WP5: Knowledge transfer 

 Phase III of PETGAS will cost £50,000 per year 
per sponsor and will last 3 years. The project 
will start in January 2017.  

 



 

 Increased understanding of the 
microstructural controls on key properties 
(e.g. permeability, electrical resistivity, 
relative permeability, ultrasonic velocities 
etc.) 

 Provided relationships to overburden correct 
legacy routine core analysis data. 

 Developed be-spoke software for the 
visualizing and mining petrophysical property 
data.  

 Built a unique Hg-injection system to measure 
pore throat size distributions and critical gas 
saturations at high stresses. 

 Integrated results of core analysis with wire-
line log data to provide a workflow for 
estimating reservoir properties based on 
minimal core analysis results.  

Phase II of the project will end in 6 months and 

several sponsors have expressed a strong interest 

in continuing the project into a Phase II. The 

following document presents some ideas for the 

work elements within Phase III. It should be noted 

that this is not set in stone and we would welcome 

suggestions for sponsors on how the project could 

be improve.  

PETGAS Phase III work elements 
We propose five work packages for PETGAS III 

WP1: Extended Routine core analysis 

It is important to extend the PETGAS database as 

much as possible so that it has a higher chance of 

containing analogues to other tight gas sandstone 

reservoirs. We propose to conduct exactly the same 

suite of routine and core analysis that was 

conducted during Phase I & II of the project (i.e. 

porosity, gas permeability vs. stress, brine 

permeability, Hg-injection, electrical resistivity 

(FRF), Vp & Vs vs. stress, BSEM, QXRD, XRD, BET, 

CEC, NMR T2). We propose to conduct this analysis 

on 25 samples per sponsor. 

WP2 Long-term SCAL experiments 

Many research projects run for three years. 

However, one of the clearest messages to come 

from PETGAS is that many standard core analysis 

measurements take a huge length of time for rocks 

with sub-mD permeability. For example, the time 

taken for equilibration when confining pressure or 

capillary pressure is increased in fully or partially 

saturated samples is enormous (many months). In 

other words, it is difficult to fit projects measuring 

the petrophysical properties of tight gas sandstones 

into a standard 3 year project. It also means that 

most SCAL data from tight gas sandstones that have 

been collected by industry are likely to be unreliable 

because they have been made too quickly.  

Some things can be done to quicken up 

experiments such as saturating samples while 

stressed or concentrating the measurements on 

conditions that are most relevant (i.e. stresses and 

pore pressures that the reservoir experiences from 

discovery to abandonment). However, even 

adopting such strategies, the number of SCAL 

measurements that can be made in a 3 year project 

is limited.  

A key benefit of conducting PETGAS has been that 

Leeds built expertise in the manufacture of core 

analysis equipment. So we were able to build 

around 50 X-ray transparent core holders very 

cheaply. The relative low cost of this equipment 

means that we can dedicate it to long-term 

experiments (e.g. capillary pressure, relative 

permeability, saturation dependent electrical 

properties) that Industry normally would not 

conduct.   

We propose to use these core holders to continue 

the long-term experiments started in Phase II of 

PETGAS as well as conduct SCAL measurements on 

a further 7-10 samples per sponsor. SCAL 

measurements will include:- 

 Pore volume compressibility 

 Capillary pressure, electrical resistivity 

and relative permeability measurements 

during drainage and imbibition. 

 Brine relative permeability 

 Stressed Hg-injection 

WP3 Data visualization, data-mining and 

integration with wire-line logs 
The PETMiner software has already proven to 

provide a step-change for the visualization and 

mining petrophysical property analysis data. The 

release that will be provided to sponsors at the end 

of PETGAS II will contain extensive visualization 

capabilities as well as initial attempts at data 



 

mining. In PETGAS III, we would like to implement 

functionality that extends its capabilities for data 

mining and analysis including:- 

 An image analysis plugin to false colour, 

threshold and analyse displayed images. 

 Edit the database from within PETMiner, 

including addition of comments regarding 

data quality. 

 Search for analogues within the database by 

comparing a range of data and then combining 

the results using techniques such as Fuzzy 

Logic. 

 Improved links to wire-line log data: currently 

only core data has been incorporated into 

PETMiner. Here we propose to investigate 

ways to integrate wire-line log and core 

analysis data in the PETMiner environment so 

that the properties of missing data (either 

wire-line log or core analysis data) can be 

estimated. 

WP4 Data integration and analysis 
The way in which we have analysed results as 

changed significantly during the PETGAS project. 

Initially, analysis was relatively straight forward 

using Excel. The suggestion of sponsors to start 

analysing data using SPOTFIRE led to an instant step 

change in the speed and quality of our analysis. 

Indeed, more was achieved within a week using a 

trial version of SPOTFIRE than the previous six 

months analysis using Excel. Eventually, we found 

that even SPOTFIRE couldn’t meet some of our data 

analysis requirements so we developed the 

PETMiner code. By the end of PETGAS Phase II we 

will have had around 1 year to analyse results using 

PETMiner. However, even being overly optimistic, 

there is likely to be far more we can do in terms of 

data analysis particularly given than we have not 

yet implemented some of the key data mining 

functionality.  

In addition to analysing the PETMiner data itself, we 

now have to integrate our data with other datasets. 

In terms of the latter, we have already created 

databases from the Meseverde tight gas sandstone 

database collected by the Discovery Group data and 

the extensive data that is provided on the NLOG 

website (www.nlog.nl). Here we propose to devote 

a significant amount of resources integrating these 

datasets, as well as others identified during PETGAS 

III to provide increased understanding of key 

controls on the petrophysical properties of tight gas 

sandstones. The data analysis will include 

integration of results with wire line log and 

production data supplied by sponsors.  

WP5 Knowledge transfer 
Knowledge transfer will take place using the same 

methods as for PETGAS I. In particular, we will:- 

 Have 6 monthly sponsors meetings. 

 Create a range of reports aimed at different 

audiences within the sponsors organizations. 

 Maintain the searchable website. 

 Provide data uploaded to the PETMiner 

software. 

 Make presentations of the results to individual 

sponsors. 

Project costs 
Overall, we believe that we can achieve all these 

key objectives with a sponsorship of £50,000 per 

year for 3 years. At the same time, we shall attempt 

to increase the size of the PETGAS database by bring 

on board new sponsors. Several companies have 

already showed interest in joining the project from 

both Asia and the Middle East, which will provide 

very complementary data to that already on the 

existing database. 

http://www.nlog.nl/

