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Introduction

• Joint Testing Project is an initiative from 

the JOUG

• The objectives are the following

– Jointly evaluate MPFM technologies

– Impartial assessement of different meters 

behavior

• 3 non gamma technologies have been 

tested

– 2 MPFM

– 1 water cut meter



Choice of the technologies

• Technology gap identified for typical 

onshore application

– High number of wells

– 1 gamma meter per well too costly

– Permanent gamma source is a limit

• Requirement of authorisation

• High follow up for security and safety reasons

• Need of cheaper metering solutions

– Simplified solutions (good enough)

– Low cost MPFMs for reservoir monitoring



Focus of this 1st JTP

• Low cost non gamma technologies:

– 2 non gamma MPFM

– 1 water cut meter



Philosophy

• Different maturity levels of the 

technologies tested

– Evaluate commercially available technologies 

– Identify future potential technologies

• Focus on what the meters can realistically 

achieve under the prevailing conditions. 

– It is not a technology comparison exercise 

• Special attention put on the understanding 

of the technologies

• There is no acceptance criteria.



Project description (1/2)

• Blind performance test performed in a 

multiphase flow loop

– Test matrix will be defined by the JOUG

– Tests are “blind” / not always exactly within 

the meter operating envelope. 

• Diagnostic status can be provided. (green, orange

or red). 

– No ‘tuning’ data should be provided during the 

test 



Project description (2/2)

• Full access from the JOUG to data during 

tests 

• Input data for each technology requested 

before the test

• Several meters to be installed in same test 

set-up

– Flow test shall reflect a real installation 

– Efforts to test technologies in similar flow 

conditions 



Requirements from 

the vendors

• Commercial version of the meter with all 

needed documentation 

• Available resources to deliver, install, set-

up and configure 

• Installation requirements and drawings 

• A copy of the meter set-up file immediately 

before and after the test

• A list of raw data : Primary measurements  

at line conditions



Information provided 

before the test

• Fluids used during for the test

• Approximate Information on the test matrix 

– Minimum and maximum flowrates

– Minimum and maximum WLR & GVF

• Flow loop uncertainties

• Installation set up schematics



Experimental set up
• Test campaign run at DNV-GL flow loop

• Meters in series

– More test points can be run

– Special effort to limit the effect of each meter on the following

– Mixing valve upstream MPFM1 to ensure equal conditions to 

all meters and mimic field condition 

– Optical windows provide information on flow regimes



Running the test

• Focus on what the meters can realistically 

achieve

• Objective was to get useful information

– Not to waste days of testing when obvious deviations 

were identified

– Reporting by DNV-GL

• No meter ‘tuning’ allowed prior and during the 

test

– Some calibrations have however been required

– Authorized and documented

• Each point logged for 5 mn



Test matrix
• 330 test points in 2 weeks

– Pressure : [16 ; 33] bara

– Temperature : [16-21] °C

– Flowrate :

• Liquid flowrate : [10-90] m3/h

• GVF : [5-85] %

• WLR :[5-95] %

– Fluids

• Gas : Natural gas

• Oil : Exxsol D120 

• Salt water (2 salinities)

• Reproducibility tests



Meter 1 feedback

• WLR required at regular calibration points

– When the change in flowrate, pressure, 

temperature, GVF or WLR is higher than 15%.

– High number of calibration points (32 out of 332)

• Matrix adapted

– Calibration points

– Test points with the 

envelop

– Test points out of 

the envelop



Meter 2 (Water cut meter)

• No configuration data required

• Transforming the loop reference flow rates 

to the in-situ conditions at the water 

fraction meter required 

– A separate densitometer

– Some assumptions in calculation



Meter 3 feedback

• Calibration needs

• Issues with water conductivity 

– Back up : Corrected value provided by DNV-GL 

• Mixing valve upstream the meter to mimic 

field conditions

Standard Configuration 

Parameter

Sampling Condition

Oil permittivity Sample taken from oil line

Oil density Sample taken from oil line

Water conductivity Sample taken from water line

Water density Sample taken from water line

Gas specific gravity Provided by DNV-GL



Results analysis
• Diagnostic based on meter reading provided by 

the vendors

• Between 83% and 97% of test points classified 

as valid

– Efficient testing

– Reinforce the interest for those blind testing

• More invalid points for meter 1

– High number of calibration points

– Some test points slightly outside the calibration 

envelop



Conclusions (1/2)

• Blind test is an efficient way to get a end user 

oriented  assessment of meters

• Good overview on the status, strengths and 

weaknesses of the different technology tested.

• Better confidence on the capability of each 

technology as result of this impartial testing

• Exercise has to be a win-win

– Special attention has to be put on unexpected meters 

deviation 



Conclusions (2/2)

• The JOUG proved to be very effective

– All members are working very well together

– This blind test was a result of this success

• New JOUG initiative in progress with other O&G 

companies.

• On going standardization of MPFM blind testing 

through new ISO 21354


