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flow can be enhanced.

COMPOSITE SAMPLING OF NATURAL GAS

Thomas F. Welker
Welker Engineering Company

P.O. Box 138, Sugar Land, Texas

To collect a continuoua or composite sample of gsa,
the following items mugt not be ignored:

1. Sample point
2. Sample probe
3. Hook-up and manifold of sampler and cylinder
4. Sampler
.5. Purging of sampler and cylinder
6. Sample cylinder, cleaning, purging, vslvlng
7. Cylinder transport
S. L~aks on sa~pler and cylinders and related

piping
9. Preventative maintenance of the sampler

To ensure the continuous or composite sampler wil)
give accurate and repeatable results, the above
points will be covered briefly.
The Sample Point

A sampler 1s able to produce a sample no more accu-
rate than ~he sample presented to i~. The main
con9idera~1on in the location of the sample probe
is whether it sees the center one-third of the
pipeline and whether it is in an area where there
is good velocity with minimum turbulence. Turbu-
lence is an aerosol generator and, therefore,
liquids put into flight by the turbulence may
affect the sample's result. This turbulence makes
the liquids moving along the walla and bottom of
the pipeline take flight and act as a g8S. When
aerosols are introduced 1nto the sample container,
condensation occurs. The sampler should be located
in sn area where the 8as is moving. A sample should
never be taken from a shut in or dead end line.
Areas to be avoided are downstream of reduced port
valves, control valves. check valve., obstructions
and piping fittings. When installing the sampler
downstream of an orifice plate, the probe should be
as far away from the orifice as poss1ble. Headers
and blowdown stacks should be aVOided as sample
points. Samplers should never be connected to meter
manifolds. Install the probe in a straight run of
pipe as far away as poaaible trom bends. tee •• fit-
tings or any type of obstruction 1n the line.

A sampler should not be installed without uaing a
sample probe. A representative sample of any
product cannot be taken without the use of a sample
probe.

Sample Probes

The use of probes 1n the sampl1ng operation ia im-
perative. Without the use of a probe 1n the line,
an accurate sample cannot be taken. A sample probe
should be 1n the center one-third of the pipeline
and equipped with a full open bell or gate valve.
The placement of the sample probe 1s important 1n
all sampling applications. Probes must be kept
away from piping elbows, teea, manifolds, reduced
port valves and orifice plates.

The sampling of natural gas has been di9cussed and
studied for many years. Serious testing on the
proper sampltng methods has been done in a number
of locations 1n the recent past. from these tests,
it has been determined that the sampling procedures
must be carefully preF~rec and followed. For a
person to collect a representative sample of natur-
al gas, the procedures learned in spot sampling
operations must be folleved.

Continuous s.amp Lf ng is described as a method by
which a r epresem e t rve portion of product is re-
moved froo a flowing stream Bnd pumped into a
sAffiplecontainer during 8 specific time or volume.

The object of the coar i.ncci ..'s sampler 1s to collect
the sample i~ the s~~l~ ~or.tainer without changing
the chemica: COCPO$i::':!..C~l. he et t ng value, or physi-
cal characterist!cs c: ::.h~ yroducts being sampled.

The contit!'...!c~ssamp::!.i1b systt!o consists of a probe
in the line, a sam'i):':!.:;gpu:-o:tJ,a timing device, and
a sample ccnre t ne r. ';[11:: cont anuou s sampler is
normally a Iil::ch.s.:-I::'ce.lcevf ce that is built to be a
prec rrceL aLt erna t, tve to an on l1ne analyzing
ce cbard se , :'.e., ccLo rr.n-eter , chromatograph, etc.
The ease of 1n~:::.:.L2ti8::.srrnpLe maintenance and
reduced cost make t he cont ir.ucus sampler an at-
tractive aLte r-nat t ve t o S?O:: sampling and/or
continuous recordi.ngdevi ce s.

The objective of er.y t he rm billing measurement
program in:egrates £c~u~ate ~etering methods,
including sampling, to accurately determine the
heating value of the gas as delivered and sold to
~ cust~~r. The heating value delivered is deter-
mined by cultiply~~ the un:!....volume del~very by
t~ h~a~1ng value (BrJ) of the sample extracted
during the delivery peri~ci.

Since natural gas 1s comcingled from various sources
prior to the actual delivery to your customer, wide
variations can oc~ur in the components in the
floving gas stream. A repeatable, representative
sample of che "ae deLfve red" gas insures the ac-
curacy of the billing.

An inaccurate method of sample heating value or
the application of average figures can cost a gas
company millions of dollars in lost revenue and/or
contribute to the "lost and unaccount ed forti
volumes. Proper sampling philosophy can also lend
accuracy to the sample analysis chemical compo-
sition in determining the correct supercompressi-
bility factors in place of system averages.

The fact that the price of gas is high and the
profit margin in your company is low dictates that
present accepted measurement me:hods should be up-
dated to present day metering technology. New
equipment may be c~stly when v1e~ed at ita first
cost, however, the new e~Ui?Uien::may overcome
1caccuracies that cos: cO~?2nies thousands of
dollars per month per loce:ion. Corporate cash
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Design of the Probe
The probe may have a bevel or be cut flat across
the end. The bevel on the probe may be faced up-
stream or downstream. Placement 1n the center
one-third of the pipeline is the most important
consideration.

If the probe 1s 1n the meter run, the placement
should be away from the inlet elbow and 8S far
downstream of the orifice plate as possible.

•
Readers and manifolds are poor locations for sam-
ple probes of any type. Turbulence generated by
gas movement in headers snd manifolds will not mix
the gas uniformly. If ges comes into a header
from multiple side taps, the gas moving through
the header ~ll not tend to mix readily with the
gas moving in from the side.

Vertical headers Lre turbulence generator a and
l1qu.1daccumulators. Horiz:ontal headere aleo
have turbulence problems and should be avoided.
Vertical headers having runs off of the aide will
encourage the heavies and liquids to move through
the bottom run and the lighter. dryer gaa vill
~ve through the upper meter run. In the veld cap
of vertical headers. there is an impingement of the
liquids. Therefore. the weld cap is not a proper
location for probes for any use.
The actual location of a probe 1n the piping system
1s important. What is the objective? One rule
is clear -- the probe must be located directly in
the flowing stream. Another more obscure consider-
ation implies that the probe must be kept clear of
free liquid and this includes aerosols which. in
fact. are the real trouble eake re. Since turbulence
1s the mechanism that generates aerosols. it is
reasonable to make every attempt to stay away from
the downstream end of turbulence producers such aa
reducers, elbows and measurement devices. How long
a liquid remains in the aerosol state is a function
of the gas velocitYi however, in all likelihood. it

will be a distance that exceeds 20 pipe diameters.
This creates a problem when one considers that
available straight and horizontal piping above
ground rarely makes allowance for the ideal sam-
pling location. For gas sampling. locate the
probe in the top of a horizontal pipe.
Probe Construction
The probe should be constructed from a material
that will not react with the product. 316 stain-
less steel is the most practical material for
probe construction. Probes are normally constructed
three different ways:

1. The stationary or permanent probe
2. The manually insertable probe
3. The automatic insertion probe

The 9tatlo~ary prob~ is installed as 8 permanent
fixture in the p t pf.ngsystem. A full open valve
should be attached to the outlet of the probe.
The tube extending t ntc the flow path should be
made strong enough to resist bending.
The manual insertion probe 1s uaed in locations of
medium pr~Bsure where 8 permanent fixture cannot
be left in the pipe.
To insert the manual insertion probe, attach to a
gate or ball v31ve and close the valve attached
securely to the end of the probe. Open the pipe-
line valve and very carefully push the tube into
the flow line. Tighten the fittings on the probe
enough to hold the.tubing in place and prevent
leaks. Normally, the lower ferrule will be nylon
(or PTFE) and the upper ferrule will be stainless
steel. Once the stainless steel ferrule is "set, II

the insertion depth of the probe 1s fixed. This
type of probe must be handled carefully with
special attention given to locking the valve on the
end of the probe and securing the probe into the
insertion valve.
The Automatic InseTtion Probe
The automatic insertion probe is used in locations
that require frequent insertion and retraction of
the probe from the pipeline.
The automatic insertion probe 1. built as a standard
to screw into a l-inch NPT ported valve. Other ends
are available for attachment to the pipeline.
The use of the automatic insertion probe style
allows easy acceSs snd removal of all types of
probes into the line.

Probes 1n Wet Cas Systems

The wet gas pipeline system continuously exhibits
the need for probes. In wet ,as systems, liquid
carryover in instrument supplies, valve operation.,
and chemical injectors is a continual problem.
Samplers. chromatographs, calorimeters and related
on-line monitors should be hooked up to the line
using a probe.
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Samnler Hook-up and Manifold
From the outlet of the probe. a ball valve or
large ported valve should be installed. This
valve should be opened completely. Downstream of
the probe valve. a short length of small diameter
liDe should be run upgrade to the inlet port of the
manifold block on the sampler. The sampler should
be mounted above the sample point on a pipe stand.
The line to the sampler should always be sloped
back toward the valve on the sample probe. This
1s to allow any free liquid to drain back into the
pipeline. Free liquids should be discouraged
from moving 1nto the sample container. Two phase
samplers 1n standard sample containers are diffi-
cult, if not impossible, to handle properly 1n
the lab.

The installation of the sampler should be as close
as practical to the sample point. Never sample 8
dead end line.
On the outlet of the sampler, the sample cylinder
should be connected with a short length of small
diameter tubing. This 1s to be pumped into the
cylinder, not some excessive length of tubing.
Mount the cylinder in some type of holder, not on
the ground or deck.

The outlet tubing from the sampler to
must be carefully checked for leaks.
the sample to dissipate nonuniformly.
leak from a cylinder light ends first
inaccurate results.

the cylinder
Leaks allow
Cas will

giving

Sampler

Care should be taken not to put filters, drips, or
regulators between the probe and the sampler. This
affects the gas and it is no longer representative
of the pipeline product.

The sampler 1s a mechanism that gives the operate"
an opportunity to have a cOmposite sample in a
cylinder. It is an alternative to a spot sampl~
and/or an onstream monitoring device. The sam?le=
should take its composite sample just as an opers-
tor would put a spot sample into his container.
The sampler. however, does this continuously over
a specific period of time.

The sampler may be a simple timed mechanism actu-
ating the sampler periodically. It may be inter-
faced with m~asurement to cause the sample to be
taken proportional to the flow electrically or
pneumatically.

For stations or locations where the floy varies
widely or the heating content swings up and dovn ,
the sampler should be actuated proportional t c t.bc
flow.

For stations ....here the load is constant, a timer
may be used without affecting the gas collected.
For stations or wells that have flow, no flow
operations, the sampler should be turned off with
a flow switch when the flow is off. Sampling
should be stopped when there is no flow in every
case. After a number of years and many test
locations, it is recommended that in locations
where gas has a heating value of 1025 BTU or above
should be considered as prime locations for the us~
of a continuous sampler.
The sampler should be capable of pumping the sampl.
into the sample container, regardless of ambient
conditions.

The sampler should be able to purge itself prior tl
pumping a new "b t ee'' into the sample container.
The sampler should sample the gas at pipeline
conditions .
Purging the Sampler and the Cylinder

When the sampling device 1s put into service and
a sample container is attached, the sampler and a1
its components including the cylinder should be
properly purged.

~he act of purging cleans the air from the SAmpler
and Associated comyonents 80 they will not be
present in the analys1s. Thia purge also conditio:
the cylinder with the 8aS that 18 to be sampled.
Note: If an evacuated cylinder:is used. the aSBOC
~ tubing, fittings and valves still must be
purged.
The Sample Cylinder

The sample cylinder 1s the carrier of the sample;
therefore, it is an integral part of the system.
It should be made of a material that viII not reac
with the gas. It should be kept clean and well
maintained. Valves and reliefs should be checked
periodically for ease of operation and must be
checked for leaks through the seat, bonnet and
threads. No leaks may be tolerated. Soft seat
valves should be used on sample cylinders.

\I
! Probo
!

Pipeline
FLOW



The sample cylinder should be cleaned after each
use with solvent and then air dried. Sample
cylinders must be a proper working pressure to
handle the source being sampled. Rising tempera-
tures viII increase the pressure in the cylinder
so this should be considered when choosing a sample
container.
Cylinder Transport

•

When the sample period is over, the sample contain-
er should be disconnected from the sampler and
carefully checked for leaks. Plugs or caps should
be installed on the valves. The sample information
tag should be filled out fully. The cylinder
should then be put into a proper case for transport.
D.O.T. rules apply. even in your company trucks
and autos. A cylinder should never be transported
haphazardly •

Leaks should not be tolerated in any portion of a
sample system. Leaks will cause the sample to
give incorrect results.

Maintenance on the Sampler

The continuous sampler is a mechanical device and
should be checked each time the sample cylinder is
changed. Simply remove the cover from the sampler.
Check the supply, activate the sampler to check its
stroke and supply regulator response. Open the
vent valve on the filter (F-7) on the instrument
supply ·to check if liquid is getting into your
system. Close the outlet valve and activate the
sampler to vatch the pressure on the outlet gauge
increase. Reopen the outlet valve.
Every three months. check the sample head for
che=1cal attack or swelling.

•£V~ry year, change the o-rings and lubricate the
shafe and three-way valve. Spare parts that
should be kept on hand are:
1. Sampler head
2. -003 a-rings
3. O-ring kit
4. Batteries for timer (1f required)
The Composite Sampler 1n Wet Cas Service
The composite sampler i8 effective in wet gas
service. It 1s further recommended that a con-
stant pressure sample cylinder be used in vet gas
service. By using the composite sampler and the
constant pressure cylinder in vet gas service,
the sample can be maintained under pipeline pres-
sure, thereby discouraging retrograde condensation
in the cylinder. The sample in the constant pres-
sure cylinder may be run in the lab under pipeline
conditions, pressure and temperature to get a
better result.

Measurement Effect of a One BTU Error (Expressed
In Dollars Per Year)
bamples:
1. Daily Production Rate - 10,000 MCFD

BTU from monthly spot aample - 1020 BTU
BTU from composite-continuous sampling -

1019 BTU -- One BTU Variation
Purchase Cas Cost - $3.50 per HMETU

(1000 BTU - B.a.)
10,000 (1.020)($3.50) - $35,700 per day
10,000 (1.019)($3.50) - $35,665 per day

$ 35 per day
$35 (25 days per month) (12 months) - $10,500
One BTU Variation - $10,500 per year

2. Daily Purchase Rate - 200.000 MeFD
BTU from spot sample • 1036 BTU
BTU from continuous-composite sampling -

1035 BTU -- One BTU Variation
Purchase Cas Cost - $3.50 per MMBTU

(1000 BTU - Base)
200,000 (1.036)($3.50) - $725,200 per day
200,000 (1.035)($3.50) - $724,500 per day

$ 700 per day
$700 (30 days) (12 months) - $252,000
One BTU Variation - $252.000 per year



DOLLARS PER YEAR DUE TO MEASUREMENT
VARIATION IN SPOT BTU SAMPLE VS. COMPOSITE SAMPLE

(Dollars based on $3.50 per MMBTU - 1000 BTU Base)

Sample BTU MMCFD - Daily Purchase or Sale Rate
Variation 5 10 20 25 30 50---

I $ 6,387 $ 12,775 $ lS,)SO $ 31,937 $ 38,325 $ 63,875
2 $ 12,775 $ 25,550 $ 51,100 $ 63,875 $ 76,650 $ 127,750• 3 $ 19,162 s 39,420 $ 76,650 $ 95,812 $ 114,975 $ 191,625
4 $ 25,550 $ 51,100 $ 102,200 $ 127,750 $ 153,300 $ 255,500
5 $ 31,937 $ 63,875 $ 127,750 $ J59,687 $ 191,625 $ 319,375
6 $ 38,325 $ 76,650 $ 153,300 $ 191,625 $ 229,950 $ .383,250
7 $ 44,712 $ 89,425 $ 178,850 $ 223,562 $ 268,275 $ 447,125

8 $ 51,100 $ 102,200 $ 204,400 $ 255,500 $ 306,600 $ 511,000
9 $ 57,487 $ 114,975 $ 229,950 $ 287,437 $ 344,925 $ 574,875

10 $ 63,875 $ 127,750 $ 255,500 $ 319,375 $ 383,250 $ 638,750

• Basis for above information:

Daily Purchase ~ 5 MMCFD

BTU Sample Content = 1001

Purchase Gas Cost - $3.50 per MMBTU (1000 BTU - Base)

5,000 (1.001)($3.50) - $ 17,517.50 per day
5,000 (1,000)($3.50) - $ 17,500.00 per day

$ 17.50 per day

$17.50 per day (365 days) a $ 6,387.50 per year
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COMPOSITE SAMPLING OF NATURAL GAS

Thomas F. Welker
Welker Engineering Company

P.O. Rox 138, Sugar Land, Texas

The sampling of natural gas has been discussed and
studied for many years. Serious testing on the
proper sampling methods has been done in a number
of locations in the recent past. From these tests.
it has been determined that the sampling procedures
must be ~arefully prepared and followed. For a
person to collect a representative sample of natur-
al gas, the procedures learned in spot sampling
operations must be followed.

•
Continuous sampling is described as a method by
which a representative portion of product i9 r~-
moved from a flowing stream and pumped into a
sample container during a specific time or volume.

The object of the continuous sampler is to collect
the sample in the sample container without changing
the chettdcal composition, heating value, or physi-
cal characteristics of the products being sampled.

The contiouou5 sampling system consists of a probe
1n the line, a sampling pump, a timing device, and
a sample container. The continuous sampler is
normally a mechanical device that is built to be a
practical alternative to an on line analyzing
mechanism, i.e., calorimeter, chromatograph, etc.
The ease of installation, simple maintenance and
reduced cost make the continuous sampler an at-
tractive alternative to spot sampling and/or
continuous recording devices.

•
The objective of any therm billing measurement
rrogram integrates accurate metering methods,
including sampling, to accurately determine the
h~atins value of the gas as delivered and sold to
• ~ust~~r. The h~ating value delivered i9 deter-
mined by multiplying the unit volume delivery by
t~ h~at1ng value (BTU) of the sample extracted
during the delivery period.

Since natural gas is commingled from various sources
prior to the actual delivery to your customer, wide
variations can occur in the components in the
fl~1 gas stream. A repeatable, representative
sample of the "as delivered" gas insures the ac-
curacy of the billing.

An inaccurate method of sample heating value or
the application of average figures can cast a gas
company millions of dollars in lost revenue and/or
contribute to the "lost and unaccounted for"
volumes. Proper sampling philosophy can also lend
accuracy to the sample analysis chemical compo-
sitioD io determining the correct supercompressi-
bility factors in place of system averages.

The fact that the price of gas is high and the
profit margio in your company is low dictates that
present accepted measurement me:hod~ should be up-
dated to present day metering technology. New
equipment may be costly when vic~ed at its first
cost, houever, the new equipment Ulay overcome
inaccuracies that cost companies thousands of
dollaTS peT month per location. Corporute cash

To collect a continuous or composite sample of gao,
the following items must not be ignored:

1. Sample point
2. Sample probe
3. Hook-up and manifold of sampler and cylinder
4. Sampler
5. Purgtng of sampler and cylinder
6. Sample cylinder. cleaning, purging, valving
t , CyLinde r transport
8. Leaks on sampler and cylinders and related

piping
9. Preventative maintenance of the sampler

To ensure the continuous or composite sampler will
give accurate snd repeatable results, the above
points w1l1 be covered briefly.

The Sample Point

A sampler is able to produce a sample no more accu-
rate than the sample presented to it. The main
consideration in the location of the sample probe
is whether it sees the center one-third of the
pipeline and whether it is in an area where there
is good velocity with minimum turbulence. Turbu-
lence is an aerosol generator and, therefore,
liquids put into flight by the turbulence may
affect the sample's result. This turbulence makes
the liquids moving along the walls and bottom of
the pipeline take flight and act 88 a gas. When
aerosols are introduced into the sample contsiner.
condensation occurs. The sampler should be located
in an area where the gas is moving. A •• mple .boule
never be taken from a shut 1n or dead end line.
Areas to be avoided are downstream of reduced port
valves, control valves, check valves, obstructions
and piping fittings. When installing the sampler
downstream of an orifice plate. -the probe should be
a9 far avay from the orifice as p08sible. Headers
and blovdown stacks should be avoided as sample
points. Samplers should never be connected to me~er
manifolds. Install ~he probe 1n a straight run of
pipe as far away as possible from bends, tees. fit-
tings or any type of obstruction in the line.

A aampler should not be inetalled without u.ing a
sample probe. A representative sample of any
product cannot be taken without the use of a sample
probe.

Sample Probes

The use ot probes in the sampling operation ia im-
perative. Without the use of a probe in the line.
an accurate sample cannot be taken. A sample probe
should be in the center one-third of the pipeline
and equipped with a full open baIlor gate valve.
The placement of the sample probe is important in
all sampling applications. Probes must be kept
avay from piping elbows. tees. manifolds, reduced
port valves and orifice pla~e9.
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Design of the Probe
The probe may have a bevel or be cut flat across
the end. The bevel on the probe may be faced up-
stream or downstream. Placement in the center
one-third of the pipeline is the most important
consideration.

If the probe 1s in the meter run, the placement
should be away from the inlet elbow and 88 far
downstream of the orifice plate 8a possible.

Readers and manifolds are poor locations for sam-
ple probes of any type. Turbulence generated by
gas mDvement in headers and manifolds will not mix
~h~ S3S uniformly. If gas comes into a header

•
rom multiple side taps, the gas moving through
e header v1.11 not tend to mix readily w1.th the

gas movins in from the side.

Vertical headers are turbulence generators and
liquid accumulators. Horizontal headers also
have turbulence problems and should be avoided.
Vertical headers having runs off of the aide will
encourage the heavies and liquids to move through
the bottom run and the lighter, dryer gas viII
move through the upper meter run. In the veld cap
of vert~cal headers, there i8 an impingement of the
liquids. Therefore I the veld cap is not A proper
lOCAtion for probes tor any use.
The actual location of a probe 1n the piping system
is importaDt. What i8 the objective? One rule
is clear -- the probe must be located directly in
the flOwing stream. Another more obscure consider-
atiOn implies that the probe must be kept clear of
free liquid and this includes aerosols which, in
fact, are the real trouble makers. Since turbulence
1s the mechanism that generates aerosols, it is
reasonable to make every attempt to stay away from
the downstream end of turbulence producers such as
reducers, elbows and measurement devices. How long
a liquid remains in the aerosol state ia a function
of the gas velocity; ho~ever, 1n all likelihood, it

will be a distance that exceeds 20 pipe diameters.
This creates a problem when one considers that
available straight and horizontal piping above
ground rarely makeb allowance for the ideal aam-
pIing location. For gas sampling, locate the
probe 1n the top of 8 horizontal pipe.
Probe Construction
rbe probe should be constructed from a material
that will not react with the product. 316 staio-
les3 steel is the most practical material for
probe construction. Probes are normally constructed
three different ways:
1. The s t a r.f ouary o r permanent probe
2. The manuall y insertable probe
3. The automatic insertion probe

The stationary pr obc La installed as a permanent
fixture 1n the piping system. A full open valve
should be attBch~d co the outlet of the probe.
ThE:;! tube ex t endfug tnto the flow path should be
made s t rong euougb to rde t et bending.
The manual tn~ertion probe is used in locations of
medium pressure where a permanent fixture cannot
be left in the pipe.

To insert the manual insertion probe, attach to a
gate or b.t:l.l1valve d.nd close the valve attached
Becur~ly to th~ end of the probe. Open the pipe-
line valve and very carefully push 'the tube into
the flow line. Tighten the fittings on the probe
enough to hold the tubing in place and prevent
leaks. Normally, the lower ferrule vil1 be nylon
(or PTFE) and the upper ferrule v11l be stainless
steel. Once the stainless steel ferrule is IIset,"
the insertion depth of the probe i8 fixed. This
type of probe must be handled carefully vith
special attention given to locking the valve on the
end of the probe and securing the probe into the
insertion valve •
The Automatic Inee r t.f on Probe
The automat1c insertion probe is used in locat.ion.s
thac require frequent insertion and retractior. of
the probe from the pipeline.
The automatic insertion probe 1s built as a standard
to screw into a I-inch NPT ported valve. Other ends
are available for attachment to the pipeline.
The use of the automatic insertion probe 8tyle
allows easy access and removal of all types of
probes into the line.

Probes in Wet Cas Systems

The wet gas pipeline system continuously exhibits
the need for probes. In wet gas systems. liquid
carryover in instrument supplies, valve operations.
and chemical injectors 1s a continual problem.
Samplers, chromatographs. CAlorimeters and related
on-line monitors should be hooked up to the 11ne
using a probe.
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Samnler Hook-up and Manifold

From the outlet of the probe. 8 ball valve or
large ported valve should be installed. This
valve should be opened completely. Downstream of
the probe valve, a short length of small diameter
lice should be run upgrade to the inlet port of the
manifold block on the sampler. The sampler should
be mounted above the sample point on a pipe stand.
The line to the sampler should always be sloped
back toward the valve on the sample probe. This
1s to allow any free liquid to drain back into the
pipeline. Free liquids should be discouraged
from moving into the sample container. Two phase
samplers 1n standard sample containers are diffi-
cult, if not impossible. to handle properly 1n
the lab.

•
The installation of the sampler should be as close
as practical to the sample point. Never sample a
dead end line,
On the outlet of the sampler, the sample cylinder
should be connected with a short length of small
diameter tubing. This 1s to be pumped into the
cylinder, not some excessive length of tubing.
Mount the cylinder in some type of holder, not on
the ground or deck.
The outlet tubing from the sampler to
must be carefully checked for leaks.
the sample to dissipate nonuniformly.
leak from a cylinder light ends first
inaccurate results.

the cylinder
Leaks allow
Gas will

giving

Care should be taken not to put filters, drips, or
regulators between the probe and the sampler. This
affects the gas and it 1s no longer representative
of the pipeline product.

•
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Sampler

The sampler is 8 mechanism that gives the operator
an opportunity to have a composite sample in a
cylinder. It i8 an alternative to a spot asmple
and/or an onstream monitoring device. The sampler
should take its composite sample just as an opera-
tor would put a spot sample into his container.
The sampler, however, does this Continuously over
a specific period of time.

The sampler may be a simple timed mechanism actu-
ating the sampler periodically. It may be inter-
faced with measurement to cause the sample to be
taken proportional to the flow electrically or
pneumatically.
For stations or locations where the flow varies
widely or the heating content swings up snd down.
the sampler should be actuated proportional to the
flow .
For stations where the load 1s constant. a timer
may be used without affecting the gas collected.
For stations or wells that have flow, no flow
operations. the sampler should be turned off with
8 flow switch when the flow'is off. Sampling
should be stopped when there is no flow in every
csse. After a number of years and many test
locations, it is recommended that in locations
where gas has B heating value of 1025 BTU or above
should be considered 8S prime locations for the use
of a continuous sampler.
The sampler should be capable of pumping the sample
into the sample container, regardless of ambient
conditions.
The sampler should be able to purge itself prior to
pumping a new "er ee'' into the .ample container.
The sampler should sample the gas at pipeline
conditions •
Purg!ng the Sampler and the Cylinder

When the sampling device 1. put Into service and
a sample container is attached, the sampler and all
its componenta including the cylinder should be
properly purged.

The act of purging cleaaa the air from the sampler
and associated co~onent. 80 they will not be
present in the analyela. Thi. pUTge also conditions
the cylinder with the ga. that 1a to be sampled.
Note: If an evacuated cylinder 1s used, the associ-
ated tubing, fittings and valves still must be
purged.
The Sample Cylinder

The sample cylinder is the carrier of the sample;
therefore, it 1s an integral part of the system.
It should be made of a material that will not react
with the g8S. It should be kept clean and well
maintained. Valves and reliefs should be checked
periodically for esae of operation and must be
checked for leaks through the seat, bonnet and
threads. No leaks may be tolerated. Soft seat
valves should be used on sample cylinders.



•

•

The sample cylinder should be cleaned after each
use with solvent and then air dried. Sample
cylinders must be a proper working pressure to
handle the source being sampled. Rising tempera-
tures will increase the pressure 1n the cylinder
so this should be -c.onsidered when choosing a sample
container.

Cylinder Transport

When the sample period 1s over, the sample contain-
er should be disconnected from the sampler and
carefully checked for leaks. Plugs or caps should
be installed on the valves. The sample information
tag should be filled out fully. The cyl1nder
should then be put lnto a proper case for transport.
D.O.!. rules apply, even 1n your company trucks
and autos. A cylinder should never be transported
haphazardly •

Leaks should Dot be tolerated in any portion of a
sample system. Leaks vill cause the sample to
give incorrect results.
Maintenance on the Sampler
The continuous sampler is a mechanical device and
should be checked each time the sample cylinder is
changed. Simply remove the cover from the sampler.
Check the supply, activate the sampler to check its
stroke and supply regulator response. Open the
vent valve on the filter (F-7)"on the instrument
supply _to check if liquid is getting into your
system. Close the outlet valve and activate the
sampler to vatch the pressure on the outlet gauge
increase. Reopen the outlet valVe.
Every three months, check the sample head for
che~cal attack or swelling.
£V~ry year. change the o-rings and lubricate the
shaft and three-way valve. Spare parts that
should be kept on hand are:
1. Sampler head
2. -003 o-rings
3. a-ring kit
4. Batteries for ttmer (if required)
The Composite Sampler in Wet Gas Service
The composite sampler ie effective in vet gas
service. It 18 further recommended that a Con-
stant pressure sample cylinder be used in wet gas
service. By using the composite eampler and the
constant preasure cylinder in vet gas service.
the sample can be maintained under p~peline pres-
sure, thereby discouraging retrograde condensation
in the cylinder. The sample in the constant pres-
sure cylinder may be run in the lab under pipeline
conditions. pressure and temperature to get a
better result.

Heasurement Effect of a One BTU Error (Expre8se~
In Dollars Per Year)
Examples:
1. Daily Production Rate - 10,000 HeFD

BTU from =onthly spot aample - 1020 BTJ
BTU from composite-continuous sampling -

1019 BTU -- One BTU Variation
Purchase Gas Cost· $3.50 per HM!TU

(1000 BTU - BaBe)
10,000 (1.020)($3.50) $35,700 per day
10,000 (1.019)(S3.50) $35,665 per day

$ 35 per day
$35 (25 days per month) (12 months) • S10,50G

One BTU Variation· $10.500 per year

2. Daily Purchaae Rate· 200,000 MCFD
BTU from spot sample • 1036 BTU
BTU from continuous-composite sampling -

1035 BTU -- One BTU Variation
Purchase Gas Cost· $3.50 per MHBTU

(1000 BTU - BaBe)
200,000 (1.036)($3.50) • $725,200 per day
200,000 (1.035)(S3.50) • $724.500 per day

$ 700 per day
$700 (30 daya) (12 months) • $252,000

One BTU Variation - $252,000 per year



OOll.ARS PER YEAR DUE TO MEASUREMENT
VARIATION IN SPOT BTU SAMPLE VS. COMPOSITE SAMPLE

(Dollars based on $3.50 per MMBTU - 1000 BTU Bsse)

Sample BTU MMCPD - Dsily Purchase or Sale Rate
Variation 5 10 20 25 30 50

1 $ 6,387 $ 12,775 $ 25,550 $ 31,937 $ 38,325 $ 63,875
2 s 12,775 s 25,550 $ 51,100 $ 63,875 $ 76,650 $ 127,750• 3 s 19,162 $ 39,420 $ 76,650 $ 95,812 $ 114,975 $ 191,625
4 $ 25,550 $ 51,100 s 102,200 $ 12) , /50 $ 153,300 $ 255,500
5 $ 31,937 $ 63,875 $ 127,750 $ 159,687 $ 191,625 $ 319,375
6 $ 38,325 $ 76,650 $ 153,300 $ 191,625 $ 229,950 $ .383,250.
7 $ 44,712 $ 89,425 $ 178,850 $ 223,562 $ 268,275 $ 447,125
8 s 51,100 s 102,200 $ 204,400 $ 255,500 $ 306,600 $ 511,000
9 $ 57,487 $ 114,975 $ 229,950 $ 287,437 $ 344,925 $ 574,875

10 $ 63,875 s 127,750 $ 255,500 $ 319,375 s 383,250 $ 638,750

• Basis for above information:

Daily Purchase a 5 MMCFD

BTU Sample Content D 1001

Purchase Gas Cost a $3.50 per MMBTU (1000 BTU - Base)

5,000 (1.001) ($3.50) - $ 17,517.50 per day
5,000 (1,000) ($3.50) - $ 17,500.00 per day

$ 17.50 per day
$17.50 per day (365 days) a $ 6,387.50 I!er :lear
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