
CHALLENGES

The safety of property and personnel is of

paramount importance to energy operators. This

imperative relies upon the ability to prevent

incidents, evaluate their risks and react appropriately

when they occur. The first link in the chain is the

implementation of the most effective gas leak

detection technologies and detection strategies

adapted to each case.

COMPETENCIES

• Composition and properties of gases (explosivity 

and other physical properties)

• Detector technologies, including optical 

technologies

• Control of the location of the detection equipment

• Equipment evaluation and qualification

SERVICES
• Detector calibration and qualification;

• Recommendation of the detection 

strategy;

• Expert assessments following

equipment damage (for example, as

part of a dispute with an equipment

supplier);

• Tests reproducing gas migration into 

the soil;

• Development of new equipment 

and technologies;

• Qualification of equipment and

odorisation procedures.

DESIGN AND TESTING RESOURCES

• Gas detector test bench

• In-gas test platform (Alfortville) for testing odorisation

equipment (performance, reactivity in the event of

change of state, etc.)

• 200 gas standards for testing interferences

• Gas dilution equipment for testing several ranges and

validating gas odorisation practices

INDUSTRIAL SAFETY

GAS DETECTION, ODORISATION
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INDUSTRIAL SAFETY

Identifying the source of the gas is vital and enables the right steps to be taken. Identification can be

done through isotopic analysis to determine the source of a methane: biogas, natural gas, fermentation

gas, etc.

RICE uses an optical technique based on isotopic fractionation analysis, related to the 13C/12C ratio

within the methane molecule. Both fast and effective, this measurement method identifies the gas

source in a few minutes by means of a sample taken in the field.

In situ Analysis Discrimination based on isotopic fractionation

ISOTOPIC ANALYSIS

Because it is impossible to discriminate them from the grid gas, fermentation exhaust gases, particularly

in urban areas, lead to cumbersome and expensive precautionary measures (safety fence, works).

GAS DETECTION, ODORISATION

FOCUS
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COMPETENCIES

• Technological watch on the various 

buried pipeline detection technologies

• Development of new detectors, markers and 

tools for viewing the buried grids

• Detection instrument performance tests

• Geotechnics

DESIGN AND TESTING RESOURCES

RICE has designed a test platform for testing

the devices used to detect and identify the

buried structures.

Unique in Europe, this buried grid test area

covers 5 types of different soil: sand-gravel mix,

topsoil, limestone, clay and sand. Half of it is

lined with asphalt, covering several buried grids

(PE, cast iron, steel with diameters of up to 600

mm).

CHALLENGES

Despite all the precautions taken by the operators and works contractors, sensitive grids are

susceptible to incidents affecting buried pipelines, particularly pull-out when trenches are excavated.

The challenge is to prevent accidents from occurring by precisely knowing the location of the grids.
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SERVICES
• Generation of a protocol for identifying 

buried PE pipelines;

• Qualification;

• Development of new technologies.

CHALLENGES

Regulations require gas distribution grid operators to monitor and maintain their overhead gas

structures. Often hard to access and difficult to inspect, gas distribution overhead structures in

France account for about 7000 conduits.

COMPETENCIES

• Technological watch on the various overhead 

pipeline visual inspection technologies

• Engineering, CAD digital modelling, 

prototyping

DESIGN RESOURCE

With support from its CAD design resources and

its prototyping workshop, RICE is conducting a

study in response to a specification the needs

expressed by an operator.
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CHALLENGES

As the priority of any operator, control of the risks arising from the operation of grids is a key factor

in the societal acceptability of industrial installations, compliance with the regulations and dialogue

with the authorities. This control involves perfect knowledge of the hazardous phenomena liable to

occur, not forgetting the human factor, which plays a key role in all critical situations. The aim is to

meet all these requirements, particularly regulatory changes, by anticipating the risks while

maintaining a good economic performance level.

HUMAN AND 
ORGANISATIONAL 

FACTORS

Achieve safety progress by 

calling upon tools and 

innovative approaches 

originating in the Human and 

Social Sciences

RELIABILITY/DEPENDABI

LITY AND MAINTENANCE 

OPTIMISATION

Optimise costs 

(OPEX/CAPEX) while 

reducing risk at source

EVALUATION OF 
RISKS AND 

HAZARDOUS 
PHENOMENA

Learn more about the risks to 

better prevent and control 

them
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COMPETENCIES

RICE has recognised expertise in industrial safety

and risk control:

• Knowledge of gas-related hazardous

phenomena (explosion, ignition, gas migration

into the soil);

• Control of tools and methods for modelling and

calculating the consequences of their

occurrence;

• Control of Technical Human and Organisational

Risks;

• Tracking of current or emerging personnel safety

regulations;

• Functional and dysfunctional modelling of

structures and installations.

DESIGN AND TESTING RESOURCES

Under development since 1990 by RICE, the

PERSEE+ software program and its module GNL

form a unique platform for calculating the

consequences of an accidental discharge of natural

gas, hydrogen and LNG into a free medium.

Fast, accurate and ergonomic, PERSEE+ is

being continuously improved, in interaction with

its users.

This software program contains several 

modules:

• leakage/discharge

• dispersion in free media, in interaction with 

the soil or inside a building

• jet and pool fires, radiation and dose 

calculation

• explosion, overpressure

PERSEE+ is founded upon RICE’s expertise in 

gas-related hazardous phenomena, which led 

the research centre to provide inputs to the 

guides of the Oil and Chemical Safety Study 

Group (GESIP).PERSEE+ was validated by full-

scale trials specific to natural gas and LNG. It 

was also third-party reviewed by INERIS and 

TNO and is recognised by the French 

authorities.

SERVICES
• Modelling of accident scenarios 

and evaluation of hazard 

distances;

• Third- party review and technical 

assistance in the conduct of hazard 

studies;

• Awareness training in the inclusion of 

Human and Organisational Factors 

(HOF) in risk prevention;

• Human and Organisational Factors 

(HOF) diagnostic;

• Analysis of accident events in 

connection with grid servicing;

• Analysis and implementation of 

experience feedback to evaluate the 

reliability and safety of the installations 

(incident data, computer-assisted 

maintenance management, GIS, etc.).
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COMPETENCES & EXPERTISE

For more than 30 years, RICE has been building up recognised expertise in the integrity of metal pipelines. 

This expertise is supported by competencies in a variety of areas:

• Materials’ properties, electrochemistry,

corrosion;

• Corrosion monitoring and resources for limiting

corrosion kinetics;

• Improvement of cathodic protection efficiency

through the development and optimisation of

measuring instruments;

• Tracking the integrity of the coatings and

developing new anti-corrosion coatings;

• The external loadings exerted on the pipelines;

• Modelling the mechanical behaviour of the

pipelines;

• Calculating the residual lifetime of the

infrastructures;

• Inspection and monitoring resources;

• Qualification of restoration techniques.
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INTEGRITY OF TRANSMISSION INFRASTRUCTURES

CHALLENGES

The use of metal pipelines in fluid transport infrastructures 

has a long history. The control of the phenomena liable to 

jeopardise their integrity nonetheless remains a matter for 

specialists. Structural defects, impact of the different types of 

loading, corrosion, the challenge is to maintain at a very high 

level the safety and integrity of the installations, while 

optimising operating costs. 



MECHANICAL TESTS

• Creation of defects on metal pipelines 

with a diameter of up to DN1400.

• Application of a variety of mechanical 

loadings:

→ monotonic pressure increasing until 

failure

→ fatigue cycling

→ uniform pressure loading

→ fatigue cycles.

• Full-scale tests with cathodic 

overprotection or in electrolytic cell 

(environment corrosive or otherwise).

DESIGN AND TESTING RESOURCES

RICE has calculation and testing resources

operated by an experienced, multi-

disciplinary team.

The mechanical test bay is used to

characterise the mechanical phenomena on

pipelines representative of the customer’s grid,

with the purpose of:

• Evaluating the acceptability of certain 

defects;

• Evaluating the repairability of the defects.

Equipment:

• Pits equipped with hydraulic units with a

capacity of 150 bar;

• Mechanical attack bench for the creation of

defects (indentation with or without metal

tearing).

The materials characterisation laboratory is

used to trace back to the materials’ properties

via different types of standard tests: tensile test

(two test benches of capacity 100 kN and 250

kN), tests on impact bending at various

temperatures, fracture toughness,

hardness/microhardness, 3-point and 4-point

bending, metallographic analysis and expert

assessment of rupture facies.
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INTEGRITY OF TRANSMISSION INFRASTRUCTURES

MODELLING
A finite element modelling capability (Abaqus, Code

Aster, Z-Set), software programs and business tools

determine the mechanical strength of defective and

defect-free structures subjected to a variety of

mechanical loadings.



THE CORROSION LABORATORY

RICE GRTgaz 

Research and Innovation Center for Energy

1 Rue du Commandant d'Estienne d'Orves

92390 Villeneuve-la-Garenne

INDUSTRIAL SAFETY

INTEGRITY OF TRANSMISSION INFRASTRUCTURES

DESIGN AND TESTING RESOURCES

• Electrochemical analyses to investigate 

the behaviour of the infrastructures 

under corrosion conditions, according to 

the medium (different types of soil, 

presence of electrical interference, 

overvoltages, etc.);

• Tests on measuring instruments 

(reference electrode, IR-Free 

electrodes, etc.) to optimise on-site 

corrosion tracking;

• Test area for testing the identified 

solutions in actual operating conditions;

• Development of tracking and measuring 

instruments for optimising cathodic 

protection efficiency (in situ pH sensor, 

measurement probes, etc.);

• Study of anti-corrosion coatings, their 

applicability to gas infrastructures or 

their resistance to cathodic detachment.



INDUSTRIAL SAFETY

SERVICES
• Study on the aging of the pipelines and 

cathodic protection equipment (electrodes, 

data acquisition units, etc.).

• Qualification of the new equipment 

and/or applications:

→ measurement of on-potentials;

→ conduct of aging cycle tests;

• Optimisation of defect analysis criteria;

• Qualification of repair techniques;

• Preparation of technical files for response 

to the authorities, supported by controlled 

models validated by test programmes.
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CHALLENGES

The use of polyethylene (PE) pipelines for gas distribution, like that of other polymers for the routing

of various fluids through water, heat or hydrocarbide distribution grids, calls for special-purpose

equipment and technologies such as electrofusion connection. Subjected to various loadings,

including thermal and mechanical, and to aging, polymer pipelines raise various questions: of

identification, particularly for the oldest, where the marking is no longer legible, and of forecasting

the changes in their behaviour with time.

SERVICES
• Verification of manufacturer 

characteristics, equipment 

qualification;

• Optimisation of analysis criteria for 

electrofusion phenomena;

• Characterisation of the residual 

performance levels of the tubes and 

assemblies;

• Search for alternative solutions to 

metal grids in precise industrial 

contexts;

• Determination of solutions for restoring 

the integrity of the pipelines (materials, 

tubing, linings, etc.);

• Analysis of field incident feedback;

• Evaluation of grid laying solutions;

• Evaluation of the performance 

levels of the PE grid TV inspection 

techniques.

Conduct of a test on a PE (polyethylene) tube equipped with an 

RFID sled in the polymer mechanical characterisation 

laboratory
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COMPETENCIES

For nearly 40 years, RICE has been guiding the

technological developments relating to the use of PE

pipelines, their laying and operation at pressures of 4

and 8 bar, under optimum safety conditions. Its

global and multi-disciplinary expertise has extended

to all types of polymers used by the industrial

sectors.

The expertise acquired by RICE relies upon:

• Knowledge on all scales of the structures and

the polymer material;

• An experimental approach, modelling and digital

simulation, together with experience feedback.

A wide range of expertise areas:

• The lifetime of the polyethylenes (PE) and 

polymers;

• The digital modelling of the polymers and their 

long-term behaviour;

• Polymer testing and qualification techniques;

• Welding and mechanical assembly techniques;

• Inspection techniques;

• Field incident analysis;

• Field operating procedures;

• Quality control processes.

DESIGN AND TESTING RESOURCES

RICE has calculation, testing and analysis 

resources specifically developed and optimised 

for research needs and operated by an 

experienced, multi-disciplinary team:

• Bench for testing the behaviour of polymer 

material tubes and assemblies subjected to 

internal pressure and many mechanical or thermal 

or chemical loadings; 

• Laboratories for physical-chemical and 

mechanical characterisation of polymer materials 

(PE, but also PA, PVDF, PC): composition 

(polymer type, grade), from the microscopic to the 

macroscopic scale, rheological parameters, 

evaluation of weld quality parameters;

• Welding tests in controlled conditions, 

accelerated cracking and photochemical and 

thermochemical aging tests; 

• Modelling and digital simulation supported in 

particular by the CASTEM/ABAQUS/FORGE 

finite element calculation software programs, 

together with suitable experimentally validated 

thermal and mechanical behaviour laws;

• PAMCES PE software program for calculating 

the acceptability of overstressing polyethylene 

gas distribution pipelines.
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CHALLENGES

The gas distribution grid is susceptible to incidents affecting buried pipelines, particularly pull-out

when trenches are excavated. Despite all the precautions of the operators and works contractors, the

development of passive safety devices protects against any incidents on the grids.
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INDUSTRIAL SAFETY

PROTECTION OF BRANCH CONNECTIONS

For polyethylene gas grids, the function of the DPBE (an existing

branch connection protection device) is to interrupt the arrival of

gas in the event of excess flow caused by a possible gas pipeline

accident. Designed at the RICE research centre, it is inserted at

pressure, from the box close to the tapping, into (PE) tappings or

sleeves after copper or steel tappings.



COMPETENCIES

Thanks to its field expertise, RICE controls the

development of grid safety equipment such as the

branch connection protection device (DPB) which

safeguards the distribution grid against an external

attack.

DESIGN AND TESTING RESOURCES

Type of test Test pressure Maximum 

flowrate

Test temperature Features

Design studies, 

fine tuning and 

qualification of 

branch 

connection 

protection 

devices

Upstream: 

between 1 and 6 

bar

400 Nm3/h Gas: between – 5°C and 

+25°C; ambient 

temperature: between – 20 

°C and +45°C

Test fluid: air

Automated 

bench.

THE DPB BENCH (Branch Connection Protection Device)

SERVICES
• Standard performance and qualification 

tests (NF standard) on branch connection 

protection devices;

• Manufacturing follow-up 

tests (NF standard);

• Tailored tests as part of new equipment 

development;

• Expert assessments.
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PROTECTION OF BRANCH CONNECTIONS

Located in the Alfortville test station, the in-air test

bench “branch connection protection device” (DPB)

is dedicated to tests on branch connection protection

devices.



CHALLENGES

Biogas, LNG, hydrogen, synthesis gas: the 

multiplication of gas sources and types means that 

there is a need for ever-finer analysis of their 

composition, in order to guarantee compliance with 

the current specifications and evaluate the impacts of 

the new sectors on gas infrastructures and uses.

Among other things, the achievement of this goal 

calls for the development of analytical resources and 

test protocols for determining the composition and 

physical-chemical properties of the gases, particularly 

in the trace state, within short response times 

compatible with industrial operation.

• Development of special-purpose analysis

methods suited to fuel gases “in methane and

hydrocarbon matrix”, particularly in trace state;

• The challenge is to ensure the

representativeness of the samples and their

integrity up to analysis;

• Calculation of the physical-chemical properties

(thermodynamics, heat transfer, etc.) of the fuel

gases;

• Development of a special-purpose method for

sampling fuel gases in CH or HC matrix for trace

analysis purposes;

• Statistical analyses of analysis parameters for

evaluations and validation of analysis methods.
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QUALITY OF THE NEW GASES

ENERGY TRANSITION

COMPETENCIES

RICE’s gas quality expertise is supported by recognised expertise and know-how:



DESIGN AND TESTING RESOURCES

RICE has industrial-scale cutting-edge equipment and analysis resources specific to the 

issue:

• Fixed or hand-held gaseous phase

chromatography systems coupled to various

detectors (FID, TCD, MS, PFPD) and

sometimes preconcentration systems (TDS);

• Special-purpose optical analysers;

• Gas sampling systems specific to the

compounds of interest (particularly trace

elements) and the analysis methods used

afterwards;

• A mobile laboratory for conducting field

measurement campaigns close to the

pipeline;

• Gas library specific to the compounds that

may be encountered in fuel gases and

covering a wide range of contents;

• Hygrometric standard generator and

systems for diluting the standard at high

contents;

• Patented device for extracting gases

dissolved in a liquid coupled to an analysis

system;

• The Gaspack software program, developed

by the RICE teams, enables a large number

of calculations: physical-chemical and

thermodynamic properties of natural gas

(combustion parameters, phase envelopes,

speed of sound, conductivity …), fluid

mechanics parameters (viscosity, heat,

compressibility factor, …), heat transfers

(particularly with respect to soil freezing).

SERVICES
• Execution of measurement campaigns on 

industrial sites and/or in the laboratory to 

obtain thorough characterisation of the fuel 

gases of an installation such as a 

biomethane injection station or a synthesis 

gas production unit;

• Analyser testing to check compliance with 

operational needs and full evaluation of 

performance levels;

RICE GRTgaz 

Research and Innovation Center for Energy

1 Rue du Commandant d'Estienne d'Orves

92390 Villeneuve-la-Garenne

ENERGY TRANSITION

GAS QUALITY

• Identification of the combined impact of the 

various chemical and physical parameters 

of the gas and control of deviations to 

guarantee the safety of personnel and 

property and ensure continuous supply 

throughout the system;

• Recommendations for technical 

specifications and terms of inspection of 

the ϕ-γ parameters of the gas and/or its 

composition, according to impacts, uses, 

systems.



CHALLENGES

At the time of the ramp-up of new sectors, the evaluation and

qualification of the gas grid equipment is proving to be more

necessary than ever to design the gas installations of

tomorrow. Before being used in the grids, these instruments

and equipment must be tested to check their compliance

with the specifications defining the needs of the operators. In

particular, one of the challenges is to guide the stakeholders

in “scaling up” and developing these industrial sectors.

COMPETENCIES

• Fluid mechanics, flow, vibrations;

• Technology watch on regulating, pressure-reducing, safety blanking technologies;

• Design and performance of in-gas tests on equipment and complete installations;

• Design and building of prototypes.

DESIGN AND TESTING RESOURCES

The Alfortville test station is connected upstream to the transmission grid at pressures

between 35 and 45 bar and to the distribution grid downstream (4 bar). An electric

compressor raises this pressure to the pressure required for the tests.

A gas holder tank, with a capacity of 5000 m3, also provides an extra outlet.

The only of its kind in Europe, this installation enables an in-gas study of the grid devices in all

pressure classes, for transmission, distribution and domestic applications (meters).
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SERVICES
• Performance testing and qualification of 

grid equipment (pressure regulators, 

safety systems – valves, blanking 

devices, protection of branch 

connections …), odorant injection 

devices or other installations such as 

the reverse-flow station before their sale 

or use by operators;

• Development of new equipment (see 

Focus Area 1 safety such as DPBs);

• Expert assessments following equipment 

damage, whether or not as part of a 

dispute with a supplier.

“BOILER HOUSE PRESSURE REGULATOR” (DETC) TEST BENCH, filled with natural 

gas, dedicated to testing medium and low pressure boiler house pressure regulators.

“GRID PRESSURE REGULATOR” (DETR) TEST BENCH, filled with natural gas, dedicated to 

testing pressure regulators for gas transmission and distribution grids.

“DOMESTIC PRESSURE CONTROLLER” (DETD) TEST BENCH: regulator tests for 

residential customers

Type of test Test pressure Maximum flowrate Test temperature Features

Study on the precision, emitted noise 

level, fine tuning and qualification of 

medium and low pressure boiler house 

pressure regulators

Upstream: 

between 0.8 and 

5.5 bar

Downstream: from 20 

mbar to 1 bar

650 Nm3/h at 20 mbar

850 Nm3/h at 30 mbar

1300 Nm3/h at 1 bar

Non-controlled Test fluid: natural gas.

Type of test Test pressure Maximum flowrate Test temperature Features

Study, fine tuning and qualification of

grid pressure regulators

Upstream: between 

0.8 bar and 60 bar

Downstream: 

from 21 mbar to 

60 mbar

5000 Nm3/h gas: between - 5°C 

and +40°C

ambient temperature: 

between - 20°C and 

+60°C

Test fluid: natural gas.

Type of test Test pressure Maximum flowrate Test temperature Features

Study, fine tuning and qualification of

domestic pressure regulators

Upstream: between 0.2 

and 6 bar

Downstream: from 20 to 

300 mbar

40 Nm3/h gas: between - 5°C 

and +25°C

ambient temperature: 

between - 20°C and 

+60°C

Test fluid: air
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CHALLENGES

The challenges of flowmetry and energy metering are to 

guarantee the measurement of the supplied energy quantities 

for pricing and for the optimisation of the industrial processes. 

The many technologies used must be subjected to evaluations 

and qualification processes before being applied by the 

operators.

COMPETENCIES

• Fluid mechanics, metrology;

• Design of metering stations;

• Analysis of metering discrepancies;

• Testing of industrial and domestic meters;

• Technology watch on flowmetry technologies.

DESIGN AND TESTING RESOURCES

RICE possesses unique resources for qualifying and testing domestic, industrial and grid 

meters, at high and low pressures.

SERVICES
• Calibration and study of meters and 

flowmeters throughout their operating 

range;

• Reproduction of field incident 

conditions (experience 

feedback);

• Assistance in designing calibration 

devices for meters or gas 

installations.
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The “PLAT” AND “BMC” TEST BENCHES are calibration benches for flow measurement 

instruments (turbines, rotary piston, ultrasonic meters) located at the Alfortville station.

The major asset of this unique-in-Europe equipment is to allow in-gas testing with the possibility of 

varying flowrate and pressure.

Dust tests also allow close simulation of real-world situations.

BENCH BS2 enables the in-air study and calibration of domestic meters.

PLAT/Type of test Test pressure Maximum flowrate Test temperature Features

Studies and calibration of gas flowrate 
measurement

Between 100 mbar and 10 
bar

8000 Nm3/h 20 +/- 5°C Test fluid: gas.

instruments (meters, Tests as per standards

orifice plates) EN 12261, EN 12480 and

EN 5167.

Calibration

uncertainty: 0.30 %

BMC/Type of test Test pressure Maximum flowrate Test temperature Features

Studies and calibration of gas 

flowrate measurement instruments

100 mbar to 20 bar From 100 Nl/h to 

2000 Nm3/h

20 +/- 5°C Test fluid: gas. 

Tests as per 

standards
EN 12261, EN 12480 and

EN 5167.

Calibration

uncertainty: 0.30 %

Type of test Test pressure Maximum flowrate Test temperature Features

Studies and calibration of gas

flowrate measurement instruments

(domestic applications)

Between 50 mbar and 50 

bar

From 4 to 16 Nm3/h -20 to +50°C Test fluid: air Tests 

as per standard EN 

1359.

Calibration 

uncertainty: 0.30 %

HP GRID

transmission

ALFORTVILLE station

5,000 m3

gas holder

40 bar

LP GRID

distribution

4 bar

Pressure: from a few mbar to 60 bar

Flowrate: from a few litres to 8,000 Nm/h

Temperature: from -20°C to +60°C

60 bar 4 bar

20 bar

Test benches
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CHALLENGES

The challenge of operational performance and management of 

industrial assets is to make grid management ever more 

flexible and efficient, while guaranteeing a very high reliability, 

dependability, availability and durability level. The aim is also 

to prepare the grid of tomorrow, which will meet the energy 

and ecological transition challenges while informing 

investment choices and maintenance policies. One of the 

levers is optimisation of the maintenance policy, which is 

supported by experience feedback and the modelling of the 

structures and installations. 

DESIGN AND TESTING RESOURCES

Decision aid software tools for optimising operational performance

• Dysfunctional modelling tools and methods (Failure Modes, Effects and Criticality Analysis, failure 

trees, etc.)

• Statistical modelling and simulation tools and methods (petri nets, R, Python, etc.)

• Artificial intelligence tools (Bayesian network, random forests, etc.)

• Human reliability tools and methods (Fiabiliz, ACTIVE, etc.)
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MANAGEMENT AND OPTIMISATION OF INDUSTRIAL ASSETS

OPERATIONAL PERFORMANCE

COMPETENCIES

RICE’s dependability expertise covers:

• The development of methods and tools for the maintenance and operation of the grids;

• The modelling of complex systems to optimise the maintenance of the installations, particularly via 

preventative maintenance and computer-assisted maintenance management;

• Functional and dysfunctional analysis;

• Risk or incident analysis;

• Inclusion of human factors (individual and collective behaviours, ergonomy).



SERVICES
• Evaluation of the aging of the assets 

and their residual lifetime;

• Evaluation of maintenance 

effectiveness;

• Decision aid for prioritising investments;

• Decision aid for the 

CAPEX/OPEX arbitration 

process;

• Guidance in reinforcing human 

reliability practices.

See also

Risk control
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