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BACKGROUND
Through the last 40 years IFE has developed experimental and 
theoretical tracer technology methods for environmental and 
industrial application. During the last 20 years the focus has 
been on the oil and gas industry. This has led to improved 
knowledge of traditional (radioactive) tracers and development 
of a number of new non-radioactive tracers for water and gas 
flow in petroleum reservoirs. These new tracers have become 
industry standards and are used in field operations throughout 
the world. The successful development and field 
implementation has placed IFE in the forefront of reservoir 
tracer technology

INTERWELL EXAMINATIONS
The main purpose of interwell (or well-to-well) tracer tests is to 
map the flow field in the reservoir and to monitor quailtatively
and quantitatively the fluid connections between injection and 
production wells.

Tracer data in combination with ordinary fluid production data, 
pressure testing and well logging information (including 
injection profiling) gives the best available basis for evaluation 
of the dynamic reservoir fluid flow pattern and thereby for the

optimal reservoir exploitation. Recently, we have started to look
into combination of data from tracer tests and 4D seismics. The 
combination of techniques guides decisively in positioning of in-fill 
wells.

RESEARCH & DEVELOPMENT
The state-of-the-art tracer methods available at IFE today are 
based on in-house basic and applied research in laboratory and 
field examinations as well as in theoretical investigations. This
development is in general carried out in two phases addressing the
following main areas:

a.Tracer behaviour at simulated reservoir conditions.
b.Tracer analytical methods
c.Tracer production and handling
d.Tracer modelling and simulation
e.Field pilot projects.

CUSTOMERS
Customers are oil companies worldwide. Among our customers are 
BP, Cepsa, ConocoPhillips, ChevronTexaco, DNO, DONG, Dove, 
Hess, Norsk Hydro, Mobil, Mærsk, NAM/Shell, Perenco, Petrobras, 
PDVSA, RWE-DEA, Saudi Aramco, Sincor, Statoil, Total, 
Wintershall, Woodside

TRACERS IN RESERVOIR DESCRIPTION
• Research on and development of experimental and theoretical methods for the use of tracer 

technology in well-to-well examinations of fluid flow (injection waters and injection gases) in 
secondary and tertiary recovery schemes in oil reservoirs. 

• Implementation of these methods in field projects throughout the world.
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FIELD IMPLEMENTATION
Example 1:
A BP-operated reservoir in Columbia is naturally and heavily compartmentalised. Information 
about fluid flow across faults, and therefore the effect of water injection could only be studied 
by the use of tracers. Several wells were uniquely labelled, and the exercise showed that 
there was an unexpectedly good communication across a fault that originally was a 
suspected sealing barrier. The reservoir engineer in charge stated that "the first two points 
on the tracer production curve saved me the cost of two new wells". The two wells he 
referred to would had been needed to ensure sufficiently good volumetric sweep in the 
compartment if the fault in question had been sealing. The cost of two wells in this particular 
area would be approximately equivalent to US$ 10-15 million. The whole tracer operation 
was carried out to a cost of approximately US$ 150,000, giving a benefit-to-cost ratio of 
between 70 and 100.

Example 2:
In the Snorre field in the North Sea both water and gas tracers have been extensively used 
to follow the fluids in a WAG program. Different gas tracers injected in one injection well in 
subsequent gas slugs were produced simultaneous-ly in one of the producers. This indicates 
an attic volume or gas cap where tracers have mixed. It was also observed that gas tracer 
injected in a second injection well were produced in a second production well without 
increase in GOR and nearly simultaneously in a third production well with a sharp increase 
in GOR. This proves that injected gas from this injector is moving towards the two production 
wells in different non-communicating layers.

The tracer tests resulted in a partly new stratigraphic model, and time-lapse seismics had to 
be reinterpreted. This again changed the reservoir model. Infill wells can be placed with 
increased reliability.

Details are published in Ø. Dugstad et al., SPE-56427, 2000.
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DEPARTMENTS AT IFE

HALDEN
COMPUTERISED OPERATION SUPPORT SYSTEMS
DATA PRODUCTION AND EVALUATION
EXPERIMENT ENGINEERING
INDUSTRIAL PSYCOLOGY
OPERATION CENTRES
RADIATION PROTECTION 
REACTOR OPERATION AND ENGINEERING
TEST RIG DESIGN AND PRODUCTION
VISUAL INTERFACE TECHNOLOGIES
NUCLEAR MATERIALS TECHNOLOGY
ICT RISK AND DEPENDABILITY

KJELLER
ENERGY SYSTEMS
PHYSICS
ISOTOPE LABORATORIES
MATERIALS AND CORROSION TECHNOLOGY
EL. BEAM WELDING/MECHANICAL WORKSHOP
HEALTH AND SAFETY
ENVIRONMENTAL TECHNOLOGY
PROCESS AND FLUID FLOW TECHNOLOGY
REACTOR OPERATION
RESERVOIR AND EXPLORATION TECHNOLOGY


