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I NTRODUCTI ON

1. This study was conducted in the franework of the interrelationship

bet ween gas and clinmate change. The conbustion of natural gas generates |ess
carbon di oxide (CO) per unit of energy produced than coal or heating oil
However, as natural gas is constituted primarily of methane, which is a
potential greenhouse gas, a reduction of emissions fromnatural gas operations
will contribute to the reduction of global warm ng. The grow ng consunption
of natural gas on a worldwi de scale will make this effort even nore
worthwhile. Next to this a reduction of methane |osses will reduce the
operating costs for the gas operating companies.
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2. To find out what kind of nmethods are used by the different sections of
gas industry for the detection and quantification of nethane |eakages, a
guestionnaire was prepared and approved by the Meetings of Experts on the Use
and Distribution and on the Transport and Storage of Gas and was | ater
circulated to nmenber States (ENERGY/WP. 3/ CGE. 3/ R 16/ Add. 1) .

METHODS

3. The nethods nentioned in the questionnaire are derived fromtechnica
literature and the experience of the Dutch gas transm ssion conpany Gasunie
and GASTEC, the Dutch gas centre for distribution technology. |In particular
the questionnaire asked for any other methods appli ed.

4, The foll owi ng nethods for detection of nethane | eakages or emi ssions are
i ncl uded:
. Vi sual inspection: a regular inspection of the pipeline systemfor
| eakages, on foot, by vehicle or by helicopter or aeropl ane.
. F.1.D.: detection of small concentrations of nethane (0-10,000 PPM in a

sanpl ed gas/air mxture by flame ionisation. Instruments based on this
met hod are suitable for portable use.

. S.C.D.: a gas | eakage detection nethod with a high sensitivity for very
smal | concentrations of methane (and other conbusti bl e gases) 0-1000 PPM
based on neasuring the change in electrical resistance in a
sem -conductor sensor. No absolute concentrati ons can be neasured by
thi s met hod.

. T.C.D.: a detection nethod based on thermal conductivity for measuring
hi gher concentrations of methane (0-100 Vol.% . This method is sensitive
to interference by carbon dioxide.

. I.R D.: a nethod based on nmeasuring the change in Infrared adsorption of
gases with an optical gas sensor
. T.D. L. spectroneter: a simnulation nmethod as above but a tunable di ode

| aser is used as a light source. Both nmethods neasure traces of gas and
instruments are normally of the stationary type, however based on |I.R
detection techniques vehicle |eak survey systens are devel oped.

. P. A. detection: a photo acoustic method conbined with |aser radiation for
anal ysing the conposition of gases, but also for neasuring | ow
concentrations of gases.

. Catal ytic detectors: a nethod based on catal ytic sensors, particularly
suitable for nmeasuring in the | ower volune ranges of 0-5 vol. % net hane.

. E.C.D.: a sinmulation nethod, based on el ectrochemnical sensors, often used
for toxic gases (carbon monoxide), not so much for methane.

. Tracer gas: an easily detected tracer gas (could be an odorant) is

injected into the system This method is also frequently used to estinmate
the em ssion rate of equi pment | eaks.
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5. For the quantification of nethane | eakages or em ssions the follow ng
met hods were included in the questionnaire.
. Cal cul ation of the actual process flow bal ance: performance of a detail ed

mass bal ance on a systemor part of a system by exam ning the differences
in upstream and downstream nmeter readings.

. conmput er process simulation: by applying typical em ssion factors for
types of equi pnent and conponents in a conputer sinmulation of a process,
an estimation of nethane em ssions can be cal cul at ed.

. em ssion factors for standard equiprment: for a |arge nunber of
conmponents, such as conpressors, control valves, nmeters and pieces of
equi prent, for exanple M&R stations, glycol dehydrators and heaters,
average met hane | eaking rates have been cal cul ated or neasured.

. met hane di spersion nodels: for |arge enissions detected by air with
i nfrared photography or by a high stack sanpler, conparison w th nethane
di spersion nodels can give an indication of the | eakage rate.

. pressure decay test in isolated part of the pipeline system part of the
systemis isolated and repressurized. The volumetric flow needed to
mai ntain the normal operating pressure is equal to the |leak rate.

RESULTS

6. Replies to the questionnaire were received fromel even countries:

Al geria, Austria, Croatia, Denmark, France, Netherlands, Russian Federation,
Sl oveni a, Slovakia, Spain and Turkey. 1In the tables, which summarize the

results, the follow ng abbreviations are used:

Al geria: ALG Russi an Federation: RUS
Austria: A Sl oveni a: SLO

Croatia: HG Sl ovaki a: SK

Denmar k: DK Spain: E

France: F Turkey: TR

Net her | ands: NL
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Tabl e 1:

Met hods for

nmet hane detection

Type of nmethod

Sections of Gas Industry

(inc.)

extraction transm ssion st or age di stribution
Vi sual inspection:
- foot SK, HR TR SLO NL, ALG E E, A SLO F, HR, NL, E, A
RUS, A HR, A, SK, DK, RUS SLO, DK, RUS
F, RUS
- vehicle HR, TR, A, RUS |HR NL, ALG E, A, RUS E, A SK, DK,
A, SLO F, RUS RUS
- by air NL, ALG (inc.),
E, F, A
SK (inc.), DK
F.1.D. (Flane A, NL SLO E, A SK A HR, NL, E, A
| oni sati on DK, RUS (inc.) SLO DK, F
Det ect i on)
Sem Conduct or RUS (inc.) NL
detection
T.C.D. (Thernal A N HR, TR (inc.), E, A HR, NL,
Conductivity A DK F TR (inc.), A
Det ecti on) DK, F
I.R detection
Tunabl e Di ode Laser |[NL RUS (inc.)
Spectronet er
Phot o acoustic DK DK
detection
Catal ytic detectors |SK SLO, ALG F, TR E, SK NL, F, TR
(inc.), SK, DK (inc.), SK, DK
El ectro Cheni cal HR, RUS (inc.) HR, SK, RUS RUS (inc.) HR, NL, SK,
detectors (inc.) RUS (inc.)
Tracer gas net hod A (inc.) SLO (inc.), F NL (inc.)
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Tabl e 2: Methods of quantification of nethane | eakage
Sections of Gas Industry
Met hods
extraction transm ssion st or age di stribution
Cal cul ation of actual |HR TR A, RUS, [SK, HR NL, HR, E, A RUS HR, E, SLO A
process flow bal ance |NL ALG E, A SLO SK, DK
DK, RUS F (inc.), RUS
Conput er process NL. SLO NL, E, TR |A TR, DK
si mul ati on A, SK DK, F
Emi ssion factors for |HR A RUS, NL |SLO A SK, F, HR A RUS NL, RUS
standard equi prnent RUS
By appliance of A, RUS A, RUS E, A RUS RUS
met hane di spersion
nodel s
Vi a pressure decay RUS, NL (inc.) SLO, RUS RUS NL, SLO, RUS
tests in isolated
part of distribution
system (British Gas
met hod)
CONCLUSI ONS
Det ecti on
. for detection of nethane | eakages visual inspection, in particular in the
transm ssion sector, is nost widely used in all sectors of the gas
i ndustry
. next to visual inspection the F.1.D. method which will detect traces of
gas (10-20 PPM is widely applied
. remar kably the Sem - Conductor nethod, which is cheaper and al so suitable
for the range of 10-20 PPM is rarely used
. catal ytic detectors for detection of all conbustible gases at higher

concentrations (percentages) are used only by some countries

. nore expensive nethods, such as |I.R detection and tunabl e diode |aser
spectrography, which will be used for stationary purposes,
rarely applied

. in the extraction section of the gas industry in the Netherlands a
met hane sniffing dog is successfully used.

are not yet or

Quantification

. for quantification the calculation of the actual process flow and the
appliance of em ssion factors for standard equi pment parts is applied in
all sectors

. the use of conputer

transm ssi on sector.

process simulation is alnost restricted to the




