
DNV KEMA AcADEMy 
Our knowledge, your power

Training courses on 
Fiscal Metering of Natural Gas
Best practices in design & operation of custody transfer stations

Since the Netherlands adopted natural gas in the 1960s, DNV 
KEMA Gas Consulting & Services (formerly Gasunie Research) 
has been involved in the design and operation of natural gas 
metering stations. There should be no systematic measurement 
errors at your custody transfer stations and measurement 
uncertainty should be as low as possible and affordable. DNV 
KEMA offers courses on fiscal metering of natural gas to help 
you achieve these goals.

We have set up two different courses on fiscal metering of 
natural gas adapted to the level of information required. 
The one-day introductory course provides a broad overview 
of gas flow and gas quality metering principles in general. 
The three-day advanced training course provides an in-depth 
consideration of all aspects of fiscal metering and includes a 
site visit to a large custody transfer station as well as a visit 
to DNV KEMA’s laboratories and facilities. The courses can 
be taken consecutively, as the introductory course is always 
scheduled the day before the advanced course begins.

Are you sure that ambient conditions at natural gas custody transfer metering stations are not influencing your 
volume, temperature and pressure measurement? And are you sure there is no unmeasured gas flow? Find out 
how to design and operate your custody transfer stations so as to minimize systematic errors. Learn how to judge 
whether the company that measures your natural gas is generating accurate data, and push your gas balance to 
the equilibrium.



Introductory course on Fiscal 
Metering of Natural Gas
This course provides a good general overview of gas flow 
metering and gas quality metering principles – not down to a 
detailed level (the three-day course is available for this purpose), 
but more in related context. 

COurse Outline
Morning: Basic gas concepts

 Introduction to custody transfer systems, definitions
 Gas laws, concept of compressibility
 Measurement uncertainty, definitions and methods

Afternoon: Basic gas flow and gas quality principles
 Introduction to flow measurement technology
 Introduction to and operation of gas chromatographs

Advanced training course on 
Fiscal Metering of Natural Gas
This course helps you to design and operate accurate and 
reliable metering stations with low levels of measurement 
uncertainty. A meaningful assessment of measurement 
uncertainty requires your instruments to operate properly. 
And, just as important: it requires them to operate under 
the conditions which they are designed for. Find out how to 
discriminate between negligible ‘noise’ in your instruments 
and systematic errors that require adjustment. Impurities in 
natural gas may cause such systematic errors, and can cause 
much larger errors than you might expect. We will give you 
examples that we have encountered, illustrating how large these 
errors may become, and we will show you how to avoid them. 
Calibration and adjustment are intended to reduce systematic 
errors, but may seem costly and time-consuming. You will learn 
how to optimize and speed up calibration and adjustment by 
using mobile reference tools and automation.

tOpiCs COvered
 Best practices in gas flow measurement
 Best practices in gas quality measurement 
 Metering policy 
 Physical and written standards
 Acoustics in pipes
 Diagnostics
 Site visit to a large custody transfer station
 Visit to DNV KEMA’s laboratories and facilities



GOal
After attending this course, you will have gained both practical 
and theoretical knowledge of designing and operating custody 
transfer systems for natural gas. You will understand the principles 
of how to design and operate your custody transfer stations so 
as to minimize systematic errors and how this will help you push 
your gas balance to equilibrium. You will be fully aware of the 
fact that designing an accurate measurement system requires not 
only sound knowledge of metering techniques, but also practical 
experience of do’s and don’ts. Errors in measurement data have 
direct financial implications, making this knowledge of great value 
to you and your organization.

FOr whOm?
These courses are very useful for those responsible for the 
maintenance of custody transfer stations, including their 
calibration and adjustment. The courses are also beneficial 
to anyone who has to formulate functional requirements, 
produce or amend measurement manuals, define contractual 
measurement requirements or inspect custody transfer stations. 
We therefore recommend the courses to metering managers and 
metering engineers, design engineers, station operators, service 
staff and inspectors. 
For the advanced training course, it is recommended that 
participants possess certain basic knowledge of gas, gas flow 
metering and gas quality metering principles. If all this is 
relatively new ground, we recommend that you attend the 
introductory course as well.

team OF instruCtOrs
The training will be provided by a team of DNV KEMA’s Gas 
Quality & Flow experts, led by Henk Riezebos, Aernout van den 
Heuvel and Bert Bierling.

Course outline advanced 
training course
day 1
Morning: Best practices in gas flow measurement

 Design and operating practices
 Calibration
 Traceability
 International standards & definitions in metrology
 Dynamic effects on turbine flow meters
 Consequences of contamination for flow meters
 Gas cleaning by filtering

Afternoon: Best practices in gas quality measurement
 Design and operating practices
 Sampling
 Calibration gases: requirements, analysis, gravimetric 

preparation
 Analysis of trace components, such as sulfur and oxygen
 Determination of water vapor and potential hydrocarbon 

liquid concentrations
 Monitoring of contractual parameters
 International standards
 Calibration & traceability

day 2
Morning: Metering policy

 Important motives in fiscal metering of gas
 Impact of motives on metering design
 Measurement uncertainty in operation
 Gas balancing
 Reconciliation
 Responsibilities towards metering authorities
 Quality system (ISO9001 and ISO17025)
 Introduction to piping acoustics
 Acoustic effects on metering equipment

Afternoon:
 Site visit to a large custody transfer station

day 3
Morning: Physical and written standards

 Calibration of gas meters for high-pressure natural gas and 
flow conditions

 Traceability to international standards
 Advanced field check with tracer 
 Diagnostics of ultrasonic & turbine meters
 Q&A

Afternoon:
 Site visit to DNV KEMA’s flow laboratory, analytical laboratory 

and pressure/temperature calibration facility
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Tel: +31 26 3 56 29 54 
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for more information:
DNV KEMA Academy
email: dnvkema.academy@dnvkema.com
web: www.dnvkema.com/academy

Practical information
The courses will be held in Groningen, the Netherlands. 
To encourage active participation, the number of participants 
is limited to 25. The courses may be cancelled or rescheduled 
if the number of participants is insufficient. 

reGistratiOn
For the following items, we refer to the registration form:

 Course dates
 Venue details
 Registration fee
 Payment & cancellation conditions
 Hotel accommodation

The registration fee includes the course materials, lunches, two 
dinners(*), refreshments and the excursions(*). Travel costs 
and hotel costs are not included. Hotel accommodation can be 
arranged through DNV KEMA, but payment has to be made 
directly to the hotel.
(*) = only applicable to the three-day course

You will receive hand-outs from all the lectures given and you 
will receive a certificate of participation.

For more information and to register please visit: 
www.dnvkema.com/academy.

RESPONSES FROM PARTICIPANTS: 
 “As a service engineer, I found the course very helpful”  

 “A useful course; being involved with fiscal metering, I now have a  

 better understanding of the background behind why we do this”  

 “I needed this training and knowledge to move smoothly through  

 measurement problems, prepare solutions for clients and cooperate  

 with engineers to develop best practices and products.” 

ABOuT DNV KEMA ENERGY & SuSTAINABIlITY 
DNV KEMA Energy & Sustainability, with more than 2,300 experts in 

over 30 countries around the world, is committed to driving the global 

transition toward a safe, reliable, efficient, and clean energy future. We 

specialize in providing world-class, innovative solutions in the field of 

business & technical consultancy, testing, inspections & certification, risk 

management, and verification.  

 

Our Gas Quality and Flow team has the expertise to advise grid owners 

on issues such as gas reconciliation or balancing within networks. With 

our technical knowledge, analytical tools and practical experience, we 

are able to help clients to eliminate (systematic) measurement errors and 

improve metering design and maintenance practices. Members of our 

team often work as independent experts (moderators), clarifying and 

resolving metering issues. Last but not least, our team has considerable 

experience assisting international companies with all aspects of the 

design and operation of natural gas metering and calibration stations.

DNV KEMA ACADEMY 
DNV KEMA Academy organizes a wide range of courses and workshops 

that cover the whole spectrum of the electricity and gas energy supply 

chains. 

 

Upon request, DNV KEMA can also develop customized and in-company 

training courses. content, location and duration of the course can be 

adapted to your specific needs.


