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System considerations

NORWECIAN PETROLEUM (31 ANg
e

System consideration: Sales gas station

The uncertainty limit for sales metering stations is 1.0%
of mass at 95% confidence level.

The number of parallel meter runs shall be such that the
maximum flow of hydrocarbons can be measured with !

one meter run out of service.

This is required to avoid reduction of production
capacity because of failure or maintenance.

It is also required to install a gas chromatograph.

The gas composition may be used for determination of
density.
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What is it?

o Jt's a computer
based training
course

e Accessible from
www.nfogm.no

e Free of charge

e Offered for two
knowledge levels

~
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Fiscal Gas Metering

Flow meters

USM: Transducers

=

Special transducers can be required for extreme
or difficult application such as:

« high or low temperature or pressure

+ high gas velocity

- valves generating noise

« rapid or cyclic operating changes

The pulse detection method shall ensure

reliable time measurement.

The signal-to-noise ratio shall be indicated

for each transducer or acoustic path.

Transducers may be damaged by rapid
depressurization.
Recommendation: depressurization less

than 0.5 megaPascal per minute.
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Who are target personnel?

Level 1 Level 2
e Personnel operating e Engineers
the measurement (design, verification,
stations validating)
e Administrative e Maintenance personnel
personnel (calibration,
maintenance, quality
checks)
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What are the course objectives?

Level 1 (2 hours) Level 2 (4 hours)

e Introduction to e In addition to level 1:
influencing e Influencing parameters
parameters e Design of

e Measurement measurement stations
regulation e NORSOK I-106, ISO

e Main components of standards, AGA reports
measurement
stations
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MO:
M1:
M2:
M3:
M4
M5:
M6:
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Course content

Course introduction M7: Secondary measurements
Definitions M8: Sampling systems
Regulation and standards M9: Gas chromatographs

Gas dynamics, flow profiles M10: Fiscal gas calculations
System considerations M11: Gas computer systems
Flow meters M12: NFOGM Uncertainty tool
Calibration of flow meters M13: Final assessment




How to take the course.

You are free to select either

Free navigation:

e No log on necessary J

e You can navigate freely in e
the course.

e No final assessment
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Structured training course:

Log on necessary

You follow a structured
path of learning and
exercise steps

You can exit at any time to
continue later on

Final assessment and
course certificate




Helpful navigation tools.

e Navigation Button:
selects a Module

e Fiscal Gas Metering - Internet Explorer

|8 nttp://kursdev.atlantia.no/clms/courses/11/license

&. Sampling systems

9. Gas chromatographs, other online analysis instruments.
10. Fiscal gas calculations

1. Fiscal gas computer systems

GM
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ENT

Principle of operation: an example (part 2)

sample gas
The column valve position now
. . Shut-off valve Colurn 3
changes, thus bringing the gas in
Sampl
column number one to the detector, g;;',f’aﬁ,t, Re-flushing valve
P . Detectars
and also mirroring its position [ venvenon

The heaviest molecules will enter

Ventilation
the detector first and be the first
Double column valve

peak in the chromatogram. Helium carter gas C6+CBCT C6 C3C4 C5 N2 cﬂw co2c2

A A \ A A
While this is happening, the carrier gas has A AN AN NN N
dragged the lightest group of molecules
from column two into column three
The middle-sized molecules in column two Finally, the bypass valve is closed. Carrier gas then drags the

also travel forward, but still remains in last molecules in column 3 through the detector.

column two

A bypass valve is opened to bring the gases
inside column two towards the detector.
The carrier gas drags the middle-sized
molecules C3, C4 and C5 through the
detector, group by group.

~
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e Menu Button:
selects a Step within
a module

Fiscal Gas Metering - Internet Explorer
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8. Sampling systems

9. Gas chromatographs, other online analysis instruments
10. Fiscal gas calculations

11 Fiscal gas computer systems

Principle of operation: an examp

Sample gas
The column valve position now
L . shut-off valve
changes, thus bringing the gas in
Sample

column number one to the detector,  j.cyae Re-flushing valve

and also mirroring its position. Column
The heaviest molecules will enter . iion

the detector first and be the first

peak in the chromatogram. Hellum carrier gas

While this is happening, the carrier gas has
dragged the lightest group of molecules
from column two into column three.

The middle-sized molecules in column two Finally, the bypass va|
also travel forward, but still remains in last molecules in colul

column two

A bypass valve is opened to bring the gases
inside column two towards the detector.
The carrier gas drags the middle-sized
molecules G3, C4 and C5 through the
detector, group by group.

|4 | Introduction

Gas chromatograph: General Show menu
Gas chromatograph: General (continusd)

Sample: Velocity and retention time

Sample: Eddy diffusion

Separation of components: An example (part 1)

Separation of components: An example (part 2)

Principle of operation: an example (part 1)

Principle of operation: an example (part 2)

Chromatograms (part 1)

Bl fiart 2

Calibraion, | n oo oI
GC: Normalization

Nermalization: Example

Exercise 1

Exercise 2

Main compenents GG: Sample handling system
Main components GC: Oven

Main components GC: Columns

Main compenents GC: Carrier gas

Main components GC: Injsction valve (sample loop)
Main components GC: Dstector (gensral)

Main components GC: Computer unit

Main components GC: Calibration gas

Exercise 3

Exercise 4

[¥Jcas uncertainty




How to make the most of it.

e Combine the training course with documentation

www.npd.no

=]

www.nfogm.no

Fiscal Gas Metering - Internet Explorer

| @ http/kursdev.atiantia.no/eims/courses/ 11 license

6. Calibration of flow meters

7. Secondary )
8. sampling systems

9. Gas chromatographs, other online analysis instruments

Principle of operation: an example (part 1)

Sample gas.

Gas from pipeline is routed through the
sample handling system and flows into

the sampling valve. The sample f,infa‘ﬁ,e

loop is constantly flushed with
representative sample gas.

Ventlation I
Carrier gas is constantly flushing

the columns and detector.

The inlet valve is then temporary closed.

Be aware that varying back pressure, that is
atmospheric pressure, may impair sample amount
repeatability. This is due to the fact that the number
of molecules in a certain volume of gas is
dependent on pressure and temperature.

Carrier gas is now connected to the sample loop.

Carrier gas is driving the gas in the sample loop
into the first column.

~
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L shut-off valve

Column 1

% NFOGM

EGIANSOCETY FOR
3 GAS MEASLREMENT
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Column3

Re-flushing valve

Double column valve:

Helium cartier gas

P — atmosphere V — constant
After some seconds, the lighter molecules have been
dragged by the carrier gas into column two, while the
heavier molecules still remain in column one.

More than one column is used because it is normally
impossible to separate all compounds in one single
column. Introducing a change in flow direction can speed
up the total analysis time, because heavier compounds
take longer time to mave through the column.

biam / Bagsbeeck / Forskriter
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NORSOK STANDAR -

Fiscal metering systems for hydrocarbon liquid
and gas

NORSOK
I-106
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Tools | § Comment

INATIONAL Iso
DARD 17089-1

ment of fuid fiow in closed
Conittins — Ultrasonic meters for gas —

Pa1 E
Meters for custody transfer and allocation
Mmeasurement
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Still need help?

e Help: Buttons and navigation

S omEm

= 0 - C || @ Help

Help

Buny

e Help: Exercize

dhantinnoeims/courses 0 + & | @ Hlp

- oEN

Continue A
Help
The information is presented in logical

ocks called s
digest the information within, the course will
pause atthe end of each step. Click this

Butions and navigation  Exercises  Dictionary

9 viscosity (small mu)
® density (small tha)

Differential pressure (P, -

[ Diameter ratio factor

‘ Expansion factor Useful information for Fiscal Gas Metering

A (Cross-sectional) Area

: S — Documentation (excerpts) relating to measurement of petroleum for
fiscal purposes and calculation of CO, tax

€ Calorific Value
NPD Regulations

¥ Force Regutations

Molar mass (m/n]
{min) NORSOK References

R Ideal (or universal) gas constant Ultrasonic meters

Reynokf's number

1 [} Temperature
Coriolis meters
[sm?] Volume SO 10790° Measurement of fiuid fiow In closed condults — Guidance to the selection, instaliation and use of Coriolis meters (Mass flow.
Wobbe Index Gas turbine meters
1SO 9951: Measurement of gas flow in closed coNAits -
Compressibility factor
= s acceleration Differential Pressure elements
g7k o/l courses/ 1/ censes/ 20 help htmi=dicic

Pressure measurement
1SO 15970° Natural gas —

Temperature measurement

CEI 60751 Industral platinum resistanc

Density

1S0 6976 Natural gas — Calculation of calorific values, density, relative density and Wobbe index from composition

1SO 12213 (Part 1 10 3). Natural gas — Calculation of compression

150 15970: Natural gas - Measurement of properties — Volumetric properties: density, pressure, temperature and compression factor
180 20765-1: Natural gas - Caicutation of thermodynamic properties

TRaINOR (.

& i ursdey atiantisno P~ C

piating to measurement of Petroleur for Fiscal purposes and for calcutation of CO tax (The Measurement regulation)

Pressura NORSOK Standard I-106: 2014 “Fiscal metering systems for hydrocarbon liquid and gas”

SO 17089-1: Measurement of flukd flow In closed Condults - URFasonic meters for gas — Part 1: M
ISO 17089-2: Measurement of fluid flow in closed conduits

s for custody transter and allocation measurement
Part 2: Meters for industrial applications.

SO 5167 (Part 1 to 4) Measurement of fluid flow by means of pressure differential devices inserted in circular cross-section conduits running full
leasurement of properties

Volumetric properties: density. pressure, temperature and compression factors

1s and platinum temperature sensors

Part 1: Gas phase properties for transmission and distribution applications.

e Info: Documentation

= - |
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Module 0: Course introduction

e Navigation technics

e Course objectives
e Working practice
e Documentation

e Terminology

TRaINOR

Fiscal Gas Metering - Internet Explorer

Fiscal Gas Metering }‘;f; NFOGM

Course introduction

Fiscal Gas Metering

provided by

NFOGM

From the course menu site, you have selected either level 1
training course or level 2 training course depending on your
training needs.

You have selected either if this should be a structured course
presentation with end test and course certificate, or just free
navigation.

Good luck with the training course!

0

- oW
|

@
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Module 1: Definitions

e Definition of terminologies

e Examples:

e Temperature, pressure,
density

e Ideal and real gases
e Energy flow rates
e CO2 emission factor

e Repeatability, reproducibility,
random error, uncertainty

~
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Fiscal Gas Metering - Internet Explorer
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Fiscal Gas Metering

Definitions

Energy flow rate

qe Energy flow rate

de = qv0 P -

Calorific value (CV):

Measure of heating potential of the gas,
and depends on the composition of the
gas. It refers to the amount of energy
released when a known volume of gas is
completely combusted under specified
conditions.

(¢ is expressed e.g. as [MJ/h]

12




Module 2: Regulations and Standards

8 Fiscal Gas Metering - Internet Explorer = =

e Norwegian Petroleum PV e - 5o

Fiscal Gas Metering o NFOGM (%)

D i re Cto ra te : Regulations and standards () :

The Measurement Regulations, chapter 3:

Th e M easureme nt General requirements relating to measuring i,
and the measurement system I

uuuuuuuuuuuuuuuuu

.
r I I B . . DIRECTOR. ATE
I l The measurement system shall be designed so that systematic

measurement errors are avoided or compensated for.

. C h a pte r 1 to 8 Uncertainty requirements (95% confidence level):

Sales and allocation of gas: 1.0% of mass
Fuel gas metering: 1.5% of standard volume

° Re m a r kS to C h a pte r 1 to 8 Flare gas metering: 5.0% of standard volume -‘F

The NPD provide uncertainty requirements also for the measurement
system’s individual components.

e CO,-tax act
2 Determination of energy content:

Gas composition from continuous flow proportional gas chromatography
e NORSOK I-106 (Nov
Specify measurement uncertainty
Bypassing of the metering system is not permitted. requirements for different types of
fiscal measuremen t and carbon
dioxide tax calculations.

or from automatic flow proportional sampling shall be used

~
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Module 3: Gas dynamics, Flow profiles

e Compressible flows
e Flow velocity profiles
e Gas laws

e Standard volume flow
rate

e Mass flow rate
e Calorific value
e Energy flow rate

TRaINOR

@

Fiscal Gas Metering - Internet Explorer
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Fiscal Gas Metering

Gas dynamics, flow profiles

Calorific value

The superior calorific value is the amount of heat released by complete
combustion in air of a specific quantity of gas.

Calorific value - Hg NTERNATIONA Iso
~aNDARD

Methane (25 °C):

Mass 55.3 [MJ/kg]
Molar 890 [kJ/mole]
Std. Volume 37.7 [MJ/Sm?]

The quantity of gas is specified either on mass basis,
molar basis, or volumetric basis, at a reference pressure and
temperature.

The I1SO 6976 standard describes how the superior
calorific value is calculated from the gas composition.

N
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Module 5: Flow meters

e Ultrasonic Flow meter, turbine == 0 @':
flow meter, Coriolis mass e e ]
mete I, Differential pressure USM: Operation requirements =
elements (Orifice, Venturi and e e e AT
C on e) S © either be neutralized or compensated.

e Installation, Principle of bfﬂ >
measurement, influencing \%x»\g\fc\
parameters, NPD \
requirements, standards and
guidelines

~
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Module 6: Calibration of flow meters

()

Fiscal Gas Metering - Internet Explorer

w

@

Fiscal Gas Meteri
(ISO 17089) T —
e Coriolis mass meter From laboratory to field: Change in flow

conditions

The ISO 17089 also points out that a
calibration curve without the guarantee that
the meter behaves the same way in the field

(ISO 10790) —

o Differential pressure elements Eo S -
( I S O 5 1 6 7 ) ) p. T, flo\:v p.rofile - : ‘ flow profile In order to ensure that the quality of the

calibration curve is transferable to the field,

- - Difference in pressure, temperature and flow profile between type testing is introduced.
. La b O ra t O ry fl O W Ca I I b ra t I O n calibration conditions and operational conditions may introduce
!/ additional uncertainty or significant systematic errors. Only with a type test will the calibration curve

. . Wl
C a I I b ra t I O n Ce rt I fl Ca t e J fro m Changes in temperatures or pressures will alter the physical be ransferable from [aboratory to feld

. . . dimensions of the meter. If not corrected for, these changes may When a meter is not type tested, the user
La b t O F I e I d re Ca I I b ra t I O n introduce significant systematic flow measurement error. has no guarantee of the final performance in
14 4 = the field. When no documentation from type
test is present, every individual USM
requires compliance testing in accordance
with the ISO 17089.

- For ultrasonic meters the ISO 17089 contains
ty p e te St I n g guidelines on how to handle altered temperature
and pressure conditions between calibration
and operation.
If not corrected for, a systematic error up
to 0.2 to 0.3 % might occur.

~
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Module 7: Secondary measurements
(temperature, pressure, density)

Fiscal Gas Metering - Internet Explorer = =

e Temperature: Pt100 element = = |

Fiscal Gas Metering

. . . NFOGM GO ©
o Stat I C a n d d |ffe re nt | a I Secondary measurements (temperature/pressure/density) e DS () E
pressure: Capacitive sensor Temperature: Sensor wiring

| t Any possible asymmetries in the connecting cable's lead
e e I I l e n resistances are compensated by the measurement principle. Temperature

transmitter

B

The maximum length of the connecting cable

e Densitometer: vibratin g depencs onthe conductorcross secton and

on the compensation options of the

e | e m e n t electronic evaluation. Pt100 [

* Applications
+ Calibration technology

e Principle of measurement, Toranca Gl A o A

+ Connecting cables up to 1,000 m EMC Smgldi - 7/‘7 T 717

. - - =
re q u I re m e n t S I I n Sta I I a t I O n I Because of the low signal levels, it is important to keep the EMG: BiectoMagnetic Compatiiity

cables away from electric cables, motors, switchgear and other

C a I i b ra t i O n devices that may emit electrical noise.

Using screened cable, with the EMC Shield

8 Flow

computer

aouepaduw)

screen grounded at one end, may help
to reduce interference.

TRAINOR r 17




Module 8: Sampling systems

e Fiscal Gas Metering - Internet Explorer

‘ @ ht

* Requirements Fiscal Gas Metering
e Principles of sampling
methods
e Spot sampling 3 i
e Incremental sampling J =0

e Direct sampling
e Sample frequency

Principles of sampling methods

irect sal
: mostly used on fuel gas systems, normally used for sales gas
. S O e rI I l a eX p a n S I O n and test separators measurement utilizing online
gas chromatograph

The objective of any sampling system is to obtain a

representative gas mixture

~
TR3AINOR C 18




Module 9: Gas chromatograph

e Requirements

e Principles of separation
Retention time, eddy diffusion

e Main components

e Carrier gas, Injection valve,
Columns, detectors,

e Chromatogram
e Calibration

e Combines uncertainty

e Repeatability, linearity,
uncertainty calibration gas

~
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Fiscal Gas Metering

Gas chromatographs, other online analysis instruments "~ -

Principle of operation: an example (part 2)

Sample gas
The column valve position now
- . Shut-offvalve Column 3
changes, thus bringing the gas in
Sample
column number one to the detector, g‘,'w"a,‘,E Re-flushing valve

Column 2
_ ey
e

and also mirroring its position.
The heaviest molecules will enter , iion
the detector first and be the first
el

peak in the chromatogram.

Double column val
Helium g
C6+CBCT C6 C3C4 €5 N2C1C02C2
f A A M A
. . . . Noa A A AN A
While this is happening, the carrier gas has —ANANAANNN N

dragged the lightest group of molecules
from column two into column three.

The middle-sized molecules in column two Finally, the bypass valve is closed. Carrier gas then drags the
also travel forward, but still remains in last molecules in column 3 through the detector.

column two.

A bypass valve is opened to bring the gases
inside column two towards the detector.
The carrier gas drags the middle-sized
molecules C3, C4 and C5 through the
detector, group by group.

19




Module 10: Fiscal gas calculations

e (Gas parameters

e Relevant standards,
compressibility factor,
density, calorific value,
CO, emission factor

e Volume based flow meters
e Mass based flow meters

e Differential pressure based
flow meters

e Accumulated values
e CO, reports

TRaINOR

Fiscal Gas Metering - Internet Explorer
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Fiscal Gas Metering i NFOGM

Fiscal gas calculations

Volume based flow meters: Energy flow rate

Ge = Qm ‘Hs where:
QE is energy flow rate [MJ/h]
Ge = Guo- HS A is the mass flow rate [ka/h]

o~

Hs is the superior calorific value per unit mass [MJ/kg]

Hs is the superior calorific value per unit volume [MJ/Sm?]

@ 10 is the standard volumetric flow rate [Sm¥/h]

If the same gas composition is used in all calculations from volumetric flow
rate at line conditions to mass flow rate, standard volumetric flow rate, and
also for calculation of the calorific values, the two ways of finding the

energy flow rate will give the same result.

If, however, the mass flow rate is established from a density measured by
a densitometer, the energy flow rate will not necessarily be the same in the

two ways of obtaining it.

Y |
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Module 11: Fiscal gas computer
systems

g Fiscal Gas Metering - Internet Explorer

. atlantia.no/elms/courses/11/licenses

The M easu rements éFlscaI Gas Meterin
. d
regulation

Flow Computer design
Supervisory system
Alarms and events

Provisions for gas
metering stations

-
49

Computer design: Computer

Sufficient number of digits shall be available to verify that
calculation uncertainties are within the requirements in the
measurement regulations.

It shall be possible to operate all valves from the graphics.

of deviation.

Check functions for single instrumentation:

+ comparisons between instruments measuring the same process
value in different meter runs

» an averaging technique shall be used for monitoring.

In the event of instrument readings outside predefined limits or at
instrument failure, back-up instrument or fall-back value shall be selected.

It shall be possible to request a report with configuration parameters at
any time.

21




Module 12: NFOGM tool for
uncertainty calculations

2 Fiscal Gas Metering - Internet Explorer = = n |

« NFOGM tool web based :
. _ Fiscal Gas Metering % NFOGM (9@
o CO n fl g u rat | O n Of tOOI NFOGM tool for uncertainty calculations HORWEGANPHTBOLLN | G AND GASNEASUREMENT o i

Fiscal Gas Metering Station Uncertainty

p a ra m ete rs metering station

The “Metering Station™-page is the start page of the uncertainty calculation tool. Here the user

[ S e ri e S O r p a ra I Ie I d es ig n specifies the metering station in form of the general type of instruments and the layout of these.

There are three aspects of the metering station that must be specified here.

1. type of flow meter 2. measurement of pressure and temperature, and 3. how the gas composition

o FIOW m ete r : U S M / CO rio I iS J/ e p— s densitometer if present is established.
Orifice

e Single or dual
temperature/pressure etc

==
e Generating of results
e Charts, plots =
° Re po rts ] Fow meters calibated at the same time and location Acceptand Continue|  Open From File.

lllllllllllllllllllllll

~
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Module 13: Final assessment

e Level 1 and Level 2 has
their own Final test

e To pass, more than 70 %
correct answers

e A course certificate is
stored at My page, and
can be printed.

TR3AINOR C

et Expl
- - rr
Fiscal Gas Metering . NFOGM
Final assessmen t eGSR O AND GASEAUREH
Questions

Question 1 of 43

Module 2: Regulations and standards

From where can you download NORSOK standards?

© From stertinget.no

norsok.no

m npd.no

O (0] Q
l m l
= = =

o o

om www.standard.no
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NFOGM Gas metering course

e )| A hitpy//kursdev.atiantia.no D~-c HLH NFOGM Metering School ‘ |

e www.nfogm.no o
e Metering school | |
e Start the application

S I t F . t . Signed out successfully.
| L | 1 g Fiscal Gas Metering
S e e Ct eve O r This course can be launched in two different ways. One where you can jump around freely, using the material as a reference guide or getting a refreshment

on atopic.

I eve | 2 ) This mode does not contain a final assessment, and you will not receive a diploma after finishing.

Alternatively, you can register a user here and launch the course with guided progress throughout. You can not skip ahead, but you can go back and repeat
parts of the course.

. I t C Creating a user is required in order to store your progress so you can resume the course at a later date.
O r S e e C O u rse When the course material is finished, you will be given a final assessment, and a diploma can be printed.
( Level 1 Level 2

Login
I e V e | 2 ) Learning level 1is general; Learning level 2 is specific;

rograms Contact

No assessment, jump freely With assessment, guided
progress

intended for operator and intended for engineers,
managers etc. measurement technicians etc.
Password
Launch level 1 without Launch level 2 without
assessment assessment

] Remember me

Forgot password? Create account

~
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http://www.nfogm.no/

NFOGM Gas

e My page
e Ongoing courses

e Completed courses
(print out of
Diplomas)

~
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metering course

@ http://kursdev.atlantia.no/me O ~ & || & My page | Atlantia KursDev

About NFOGM Metering School Documents Handbooks and uncertainty programs

My page

Signed in as Mr. Rune @verland
(rune @verland)

Change passwor
Change profile picture

Sign out

2 Upcoming courses Completed courses

Start date Product area Type of course Course name
March 17,2015 Metering School E-learning Fiscal Gas Metering (level
March 17,2015 Metering School E-learning Fiscal Gas Metering (|

Signed in as Mr. Rune @verland.
My

Contact

1)
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NFOGM uncertainty tool, and
handbooks

()| 2 htep://nfogm.no/handbooks-and-unce O = & | {82 Handbooks and uncertaint.. ‘ ‘

e www.nfogm.no

e Handbooks and
uncertainty
programs

Type to search, then press enter

M ~  MeteringSchool ¥ Documents ~ | Handbooks and uncertainty programs

Handbooks and uncertainty programs

Published Programs Handbooks

2013 Fiscal Gas Metering Station Uncertainty Uncertainty model for the online gas metering calculator
2005 Multiphase Flow Metering Multiphase Flow Metering

2004 Water Fraction metering

2003 Orifice Gas Metering Uncertainties B Uncertainty Caleulations of Orifice gas metering stations
2003 Turbine Oil Metering Uncertainties B8] Uncertainty Calculations of Turbine oil metering stations
2003 Ultrasonic Gas Metering Uncertainties Uncertainty Calculations of ultrasonic gas metering stations

Tekna - Teknisk naturvitenskapelig forening Postbaks

~
TR3AINOR C



http://www.nfogm.no/

Flare gas metering station:

Calculation of the CO2 emission factor

8 Fiscal Gas Metering - Internet Explorer

[ @ ritp/kursde atiantia.no/elms/courses/ 11 licens

e www.nfogm.no

e Excel spreadsheet
can be downloaded
free of charge

Fiscal Gas Metering

Fiscal gas calculations

factor

For fuel and flare metering stations, CO. emissions must
be reported in addition to the fiscal reports.

NORWEGIAN
ENVIRONMENT

Report of such CO: emission is part of the reporting to
the Norwegian Environmental Agency.

The CO: emission is calculated from the activity data,
inferior calorific value and the CO: emission factor.

The activity data is the total mass or standard volume
of gas combusted over a full year. It is thus the total
accumulated mass or standard volume of gas
measured by the flow metering station.

The CO: emission factor and the inferior calorific
value in fuel gas stations are often found from
laboratory analysis of gas samples taken on a

CO:-reports: CO: activity data and emission

In order to get a correct picture of
the CO: emission also when there
are changes in consumption and
composition of the combusted gas
over the year, the CO: emission
factor has to be calculated as a flow
weighted average over the year.

For flare gas metering stations, an
Excel-based spreadsheet has been
developed by CMR and Statoil for
calculation of the CO. emission
factor from available measurements
in the metering station.
This includes pressure,
temperature, flow velocity and
density, combined to
accumulated mass and standard

regular basis.

LIPS, Volme permonth

This spreadsheet can be downloaded
from the NFOGM website
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Summary: Fiscal Gas Metering

e Two computer based
training courses (Level 1
and Level 2)

e Free of charge

e Available from
www.nfogm.no

e Choose either free
navigation or structured
course progress

e Fiscal Gas Metering - Internet Explorer

@ hitp://kursdev.atlantia.no/elms/courses/11/licenses/328

Fiscal Gas Metering

Course introduction

Objectives and working practice

When you have responsibilities within design or operation of fiscal metering
systems, it is important that your way of working provide results that meet

the defined requirements.

A good way of working is to:

+identify and understand relevant requirements in contracts,
regulations, governing documentation and standards

+ identify and understand requirements that are not stated
but still necessary for the intended use

» provide documentation in a form suitable for verification
against relevant requirements

» ensure suitable reviews

« verify that requirements are met

Itis necessary that you have competence about individual components and
the system you are designing or operating.

This course is intended for development of your understanding and expertise.
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