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SPECIAL APPROVAL 268

Use of Chromatographic Systems for Determination of
_Relative Density of Natural

Gas

granted by the Legal Metrology

Calgary and Edmonton Laboratories.

A]berta

ISOTHERMAL 5710A GAS CHROMATOGRAPH:

Analyzes for mole fraction of Nitrogen,

f-hromatograph Conditions

1

.1 COLUMNS:

i)y 1/8"
30% DC

1/8" {3.175 mm)

30% DC

i3)
steel.
esh,

1.2 TEMPERATURE:

929
200%¢

iy Column:
ii1) Detector:

.3 CARRIER GAS:
Helium:

LA SAMPLE LOOP VALUME:

A

[NSTRUMENTS

V. HEWLETT PACKARD (H.P.) I1SOTHER
Methane, Ethane, Propane, Isobutane,
BN-Pentane and Hexanes plus.

{3.175 nm) by 7 foot (2.1336 meters)
200/500 silicone oil

by 25
200/500 silicone oil on

Carbon Dioxide,

N-Butane, lsopentane,

stainlesc

on Chromosorb [, AW, 80/100

stainless

{(7.6200 meters)
AW, 80/100

Chromosorb [,

foot

flowrate of 59 cc/min,

CONDUCTIVITY DETECTOR (TCD}):

1/4 cc (cubic centimeter)
THERMAL
Current: 243 milliamps.

for the operation of chrom-



P

TEMPERATURE PROGRAMMABLE 3700 VARIAN GAS CHROMATOGRAPH:

@ 21yzes for mole fraction of lelium, Oxygen and Nitrogen.
®nromatograph Conditions
.1 CoLuMNS:

Ik i) /8" (3.175 mm) by 10 foot (3.0480 m) stiinless steel.
Biromosorb 106, 80/100 mesh.

i) 1/8" (3,175 nm) by 25 foot (6.0960 m) stainless steel.
Tecular sieves 45/60 mesh.

f.2  TEMPERATURES:
| i} Column: 809C
| ii) Detector: 100°0C
B3 CARRIER GAS:
Argon: flowrate 11.5 cc/min.
4  SAMPLE LOOP:
V/2 cc {cubic centimeter)

THERMAL CONDUCTIVITY DETECTOR (TCD):

(S

Current: 132 milliamps.

PERIPHERAL EQUIPMENT:

I

1 Two 186527 Hewlett Packard A/D Converters: '

To convert an analog signal from the two Chrowmatographs to a
gital signal for the computer.
2 0One 186538 Hewlett Packard Sample/Cvent Control Module:

Used to operate the valve switching on both of the Chrowmato-
~aphs.

3 One 7123A Hewlett Packard Recorder:

Provides a Chromatograph frowm the Chrowmategraphs.

.. /3
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. Chromatogrphic System Located At Ca]gggz,_Alberta

1. [.P. 5730A Gas Chromatograph

. The analysis for mole fraction of nitrogen, carbon dioxide and
ghydrocarbons {methane to hexanes) are generated by H.P. 3353 Lab
iAutomation System.
gChromatograpn Conditions

L1 1/8" x 67 Porapak Q column, 80/100 mesh.

.2 1/8" x 5" 30% DC 200 column, 80/100 mesh.

|
.3 Oven temperature: 850C,
.4 Carrier gas is helium Ultra High Purity {U.H.P.} @ flow of

25 cc/min.,

T.C.D. at a temperature of 1000C and a current of 250 mA
<en%1t1v1tj at 5).

Valve temperature {auxiliary): 1000C,

.7 A 10 port valve is used in conjunction with a 6 port valve
ntilizing a 1/4 cc sample loop.

Varian 3700 Gas Chromatoaraph

The analysis for mole fraction of helium is generated by H.P.
3353 lab Automation System.

3 \h f‘rn d1
apn uohd

rinns
1C10N0S

Ky
=
Aot

.1 1/4" x 6" Porapak  column, 80/100 mesh,
2 001/8" x 20" molecular sieve column, 45/100 mesh.
.3 DOven tempevature 600(

.4 Carrier gas is nitrogen @ flow of 30 cc/minute.

2000C and a current of 89 mA.
Injector temperature of 790C.
Peripheral Equipment
Two 18652A Hewlett Packard A/D Convevrters: To convert an

1na?og signal from tue two chromatovg.aphs to a digital singal for
the computer.

I .5 T.C.D. at a temperature of 170°9C, a filament temperature of

/4
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@ cripheral Cquipment {Cont'd)

-f.Z ine 186538 Hewlatt Packard Sampler/Event Contral Module:
ised to operate the valve switching on both of the chromato-

+ AT 8

Jjrapns.

3.3 One 385 Linear Recorder: Provides a chromatogram from the
chromatographs.

}.4  Dne 3353A Hewlett Packard lLab Automation System: Used to
‘tore programs and methods fer operation of the chreomatographs
ind Pariphevral Equipment.

[y |

b One 9871A Printer: Printinag of gas analysis reports
. A inter: Frinting or gas anhalysi1ls reports.

.6 One 2645A Hewlett Packard CRT Terminal with 2 mini-cassette
rapes:  Serves as a communication link between the operator and
-he other equipment.

Mini-cassette tapes are used to store raw analysis data from
-he chromatographs.

lotes:

M (i) The exbected range of heating values and relative density
N'zlues of samples to be analysed by the above systems is 890 to
240 BTU, and 0.565 to 0.730, respectively.

(i1) Heating valuves determined in terms of British Thermal
Qinits are those referenced to the BTU's evolved by the complete
ombustion at constant pressure of one standard cubic foot of gas
yith air, both satuirated with water vapour, the products of com-
ustion being at 60CF, and the water formed by the combustion re-
iction being condensed te the Tigquid state.

The standard conditions refer to 60°F and 30 inches of
lercury, at 32°F, absolute pressure.

iii) The relative density value determined is to be relative to

ir = 1, under standard conditions of 600F and 20 inches of 32°9F
fercury absolute pressure.

.. /5
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B C. sampling, Calibration, Verification, Sample Interchange

1 1. Sampling and Calculations

 ? 1.1 The method of sampling at each sampling station shall conform
M to that outlined in the AGA Gas Measurement Manual, 1963 edition or

. later. The samples shall be properly identified and indicate
g sample lfocation, sampling date and sample pressure.

1.2 In a case where discrenancies in results between the Utility
and Legal Metrology Branch cannot be resolved, the District Inspec-
tor has the right to examine the sampling procedure at the metering
station involved.

2. Calibration Requirements

8 2.1 Since response factors for components vary with concentration,
® it is suggested that the Utility retain two cylinders of standard

g refevence gas for calibration purposes. The standard gases should
| reflect, as closely as possible, the range of component concentra-
l tions which can be expected from pipeline sampling stations (i.e.

B onc for high BTU and R.D., and one for lTow BTU and R.D.).

The appropriate response factors would be usecd in calculations
¥ for samples of high or Tow BTU gas.

d 2.2 The utility should perform recalibration tests, using the
standard reference gases, at least once each week. This is impor-
tant since response factors tend to change with time due to
changing column conditions.

3. Initial Verification

3.1 The District Offices concerned shall verify the system using
the standard reference gas supplied by the Legal Metrology Branch.
Copies of results (i.e. data sheets, chromatograms and calcula- :
tions) shall be forwarded to the Legal Metrology Branch.

3.2 Legal Metrology Dranch shall provide cylinders of standard
reference gas which contain, as close as possible, the ranage of

&? component concentrations to be obtained from the sampling stations.

These cylinders are of gas shall be certified by the Legat Metrology
Branch as to component concentration {Mo} %), heating value and
relative density.

/e
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4, Interchange of Samples with lLegal Metrology Branch

4.7 Twice yearly, at regular six month intervals, the utility
shall submit a sample of gas, which has been analysed for com-

g ponent composition, heating value and relative density for each

8 of the approved chromatographic systems, to the Legal Metrology
B Cranch via the District Office. Successive samples should be

" obtained from the different test stations, on a rotational basis.

All sa ( tted to Legai Metrolr
shall be ddentified to indicate sample station Joc
date, sample pressure and anaiytical system used f
The sampies should have a minimum volume of one {

standard conditions.

4 ampling
the analysis.
u. ft. at

Ref. G6635-N376

8. My, L. Hewitt
[lectricity & Gas - CALGARY

Mr. F.W. Nash
Electricity & Gas - EDMONTON



