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Attention: Mr. P.K. Pas
Supervisor-Measurement Lngincer

Subject: Mothod of Determining leating Value of
Gas for Unergy Billing

Temporary &pecial Approval has been granted by the Legal Mebtrology
Branch to Canadian Vestern Natural Gas Company hLimited for a methocd
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for billing purposes by means of collecting automatically and

continuocusly samples of gas from pipe lines in the distribution
system over periods not greater than one (1) month which is to
Le corvrelated to meter volumetric reading over the same period.

Lach sample of gas shall be subjected to tests by the utility using
an approved Cutler-llammer recording calorimeter and an approved
Limray gravitor _ter. In addition, each sample of gas shall be
analyzed by an approved chromatograph and the heating value and
relative density of gas shall be calculated and the average shall
be used for billing.

Overview of the Energy Billing System

The entire system served by the utility is divided into zones
called healt areas. A heat area is a zone which predominantly receive
its yas L[rom a particular gate station (direclt area) or its gas 1s
a mixture of that supplied by two or more gate stations (mix area).
lleat area boundaries are determined by pipeline geometry of the
system and elcecvation levels which must not vary in cxcess of 150
feet from the average elevation determined for that heat area.

Bach heat arvea is roeferenced Lo an encergy check poinl which is
called a sampling station. The sampling station is the location
where continuous gas samplers are used to obtain a represontative
gas sample ol the gas scurce. These samples arc then analyzed to
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determine the heating value of the gas. Direct areas are always
referenced Lo a single sampling station. Mix arcas, which have
several pessible sources of natural gas, are referconced to nore
than one samwpling station, with each located where a gas source
supplies a heat arca. A mix healt area is scelectively assigned

for billing purposas to that sampling staticon which has the lowest
thirty day average heating value.

At the samp!ing stations gas samples are taken by Arcco-Anubis -
continuous gas samplers and are stored in sample botltles. The
sample Lbottles arce removed from the sampling statlons for
analysis and determination of energy content.

The BTU content for a given heat area is correlated to the volum-
etric reading cver the same period of time where the gas sample

is taken to determine thoe energy consumed by a customer over that
period of tino.

L. Information on Sampling Stations

The utility shall supply to the Legal Metrology Branch and
District Offi

ice Lhe following information on the existing heat
areas and sanmpling stations and any additions ox revisions to them:

(a) Heal aroa waps Indicating:

(i;  locations of the sampling stations;
(11) Lhoelr roference nunbers;
(i11) max Lnum, minimum and mean elevation ol each heatl
araa,

(b) List of heat areas with corresponding sampling stations
associated with each area and mean elevation.

{(c) Dctalls of the Arcco-Anubis  sanplers at the stations:

(1) maodel
{11) sovial no.
(1i1) cwerating prassure range
(iv)  ssepling period
(~)  chart rotational period
(vi) opoeration and maintenance manual

(dy  Maximam ard mindmum heabing values of gas sources
expectedd at sample slations scerving hoat aroas.
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2. Hgiligg's Rocords

The ubility shall maintain at each sampling station a log
book(s) in which the following information shall be recorded and
ha available for iuspoection:

(a) Station logation and refercnce nunber;

(b} A map showing the heat area referenced to the sampling
station;

(¢) DbDetalls of the Arcco-Anukls sampler at the station
(i.e. model, serial no., operating pressure range,
sampling period, chart rotational peritod, etc.);

(d) Date of sampler installation and dates of inspections
and maintenance performed by the utility's personnel.

(@) Details of repairs and adjustments performed on the
sampler with stated reasons for the actions;

{£) The date and time of day when the sample container,
identified by serial no., is connected to and disconnected
from the samnple;

(g) Cas samplers' recording charts, marked to show sample
container's serial no., date and time of day of connection
and disconncction, and initial and final gauge pressures.
Charts are to be retained for record for a period of two
(2) vyeoars,

(h) Each sample container is to have a permancent duvable tag
attached to it showing the container's scrial no., and
the identification number of the sampling station from
which the gas sample was collected.

3. Utility's Security Responsibility

It shall be Lhe resvponsibility of the utility to assure that
cach sambling stalbion is securely locked and thal only autherized
r

personnel have access to the station and custody of the sample
containers. '

q. Sampling Procedure

The method adopted by Canadian Western Natural Gas For natural
gas sampling is a procedure derive.. from bLhe AGA Gag Measuremnoent
Manual: TField Sampling, 1963 edit:ion.
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This adopted continuous sampling procedure is outiined in the
APPLENDIX.

In case of ‘ailure or malfunction of the continuous sampler, a
Spot Samplce has to be taken, the derived hcating value of which
shall be used as o replacement for the heating value obtained from
the continuous sampler, Where a gap in time occurs botween the
continuous sampler failure and its deteclion (at which point

in time Spol Sampling would commence until the Ffailure is coryr-
ected), the heating value to be entered on the thirty day heat
valuo table shall be the value derived from the partially
collected continucus sample and shall cover the period of

"down" time of the continucus sampler. Upon detection of the
failure, immodiate corrective action shall be taken to alleviate
the situatlion. ‘

The gas sawpling procedure is handled in the following way:

Length of a sampling period can cither be of ore (1) or two (2)
week duration, depending on the gas BTU content fluctuations.
Where BTU [luctuations are cxpected, one (1) weck sampling
period is used; otherwise, two: (2) week sampling period is
considered sufficicent.

Since the voluwebrie readings of metervs and Lhe billing of
customers 1is a conbtinuous, daily process, a thirty (30) Jday

heat value table 1s necessary Lo be maintaincd for cach sampling
statiton. The hoatring values obtained from the weekly or bi-weekly
samples, arve entered on the 30-day heabt valuc table. The nunber
of days on the 30-day table that a sample's BTU value will cover
corresponds with the length of the sampling period.  This of
‘course, means that on the table, the entered daily hoating

values for any one sampling period will be identical.

5. Applicaticn of llnating Valuc of Gas for Energy liilling

(a) A 30-day period heat value table shall be maintained for
cach saumpling station and the table shall be continuously
updated as soon as the collected gas sample has been
analyzed and heating value dolerminoed;

(b} lleat guantity of the volume passed shall be determined
using the 30-day average heating value @ 14,65 psia
(hase prossure adoplbod by the Albherta Covernment) and
0P, and be referenced to the heat arca average albmos-
pheric pressure, as expressed by the following cnergy
couation in Giga joules:

.. /5




Energy Consumed (GJ) =z 30 day average Heating Value in litu per
cubic foot of dry gas at 14.65 psia
& 6OVF X

Avarage absolute wmelering pressure (psia)

14,65 {psia)

Metered volume (cu. fo.) X 1.0504615 X 10—6

NO'TH:  The heat area average atmospheric pressure is a

T pre~determined average value for an clevation
which varies no more than %150 fect from the
average elevation determincd for that healt area.

(c) In heat energy determination, the average heat value for
a specific time period shall be used which coincides
withh the same period of btime over which the nelered
volume Ls Jdetermined. ‘his volume may be estab:lished
either by dirvect reading or estimated based on previous
history of consumption. o

Y

(d) In mix heat areas where more than one sampling station
meonitors the gas heating value, the minimum average
heating value shall be used for billing purposes.

0. Records of Measuroments

(o) Thi ubility shall maintain records of all determinations
of heatiag value, relative density and. analysis of all
gas samples Trom cach sampling station and shall make
these records avallable for inspection upon roguost
by the Departmont;

() Fach month, the utility shall prepare a lilsting showing
the hooting value and relative density ol gas usced for
cencrgy billing in each designated heat arca and have it
available 2o the District Manager upon roguest.

oparation of a saupling station and equipment usced for heating
value determination. :

The Dopartmoent reserves the right to peviodically verify che

This approval is temporary until such time when permanents
regulations pertalning to requircenents for cencergy billing are
put into criccl.

If as o resull of peormanent rogulations, additronal reguire-
ments, not delincaloed in this approval are mandatory, such require-
ments shall apply retroactively to the measurement systons Introduced
as a result of this approval. C j /
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APPLNDLX

The gas sawpling procedure as adopted by Canadian Western Natural
Gas:

(1} Cheosing a Sanple Pointl:

The sample point should bhe Jlocated on the top of a horivontal
line or, better, on a vertical flow line. This will minimize entry
of oil, water, ov condensabe, that might be lying in the bottom
of the line. Connections for sampling should not be located
immediately downstream from a major disturbance such as a regulator
or parcially closced valve. Connections on an "ell", a "dead"
branch lincu, dead ond of a header, on the top of a transmission
line blow-down cxtension, should be avoided.

(2) Connecting to Cas Supply:

Remove plugs from sample source valve and remove all excess
grease, oil, ctc., from valve by cleaning and/or blowing. Attach
hose to gas supply valve. Purge the hose and attach the sampling
cylinder.

NOTE: If imside a building, vent any purged gas outside.

{3) Purging the Cylinder:
\

(a} with the gas supply valve and cylinder inlet valve
closed, slowly open the purge valve and venlt the gas
slowly to a pressure just above atmospheric;

(b) close purge valve;

(c) oven gas supply valve slowly to fully opan;

(d) open cylinder inlet valve slowly and [11l the cylinder
slowly to a pressure lower CLhan that of pipelineg;
(e) close cylinder inlet valve;

(f) slowly open purge valve and venl slowly to a pressurce
! : g
tust above altmoespheric;

{<7) repealt steps () threugh (£} eighl tlmes;
{hy close purge valve.

(4) Taking a Continuous Sample:

Purge cylinder on sampler accosrding to the procedure outlined
in (3). Int the sampler in operat .on. To remove the cylinder,



APPLEHDIX (Cont'd)

cluse the cylinder inlet valve; close the gas supply valve, and
slowly loosen sample hose on cylinder to allow the pressure

to slowly bleced down te atmospheric pressure in case no drain
valve is proscnt in hose. Remove the sampling hose and plug
sample vaive,.

(5) Taking a Spot Sample:

Purge cylinder on spot sampler according to the procedure
cutlined in (3). Slowly [ill up cylinder to line pressure and
allow to cuqualize Lo line pressure {(five minutes with cylinder
inlet valve fully open - good time to £ill out the sample tag).
Close the cylindevr inlet valve; close the gas supply valve,
and slowly loosen sample hose on cylinder to allow the pressure
to slowly blecd down to atmospheric pressure 1ln case no drain
valve is present in hose. Remove the sampling hose and pluyg
sample valve. ‘




