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tas beon granted by the Legal

Branch to Shell Canada Resources Limited for thu usa

¥5 non-standard orifice run at Cremona, Alberta, for the sale
of gas to Alberta Gas ‘frunk  Line Co. Ltd. Blllinﬁ shall be
based upon the accunulated flow as indicated on the recorder

chart.

Dotails of tho meter and nuxiliary attachments for the meter
run 1OFE-12 are as [ollows
1. i1ficoe Motor:
nuiacturaor Robinson ovilfice Fitting Co.
DLleL nunbaer T7-6131-2
Tvpe PRCO Robinson "&
Maximum working pressure, psi Laa0
gc}u, fule XS
Plange rating ASA 600
NUMLNJL pilpe size Lon
Inside pipe diamotor 9.750"

Orifice diancter
Bota (4/D) ratio.
Pre Ll
Mo Elow

ST
L

5.625"

0.5769
Flange

01,4960 SCMH

I

4
1

i

1978



2. Auxiliary abtachments
(o) Chart Recorder:

Manua facturcr I'oxboro Co. Ltd.,

Model 121

Sorial Number M-305801

Number of oboens 3

(i) Tewmperatura:  Class 1-aA, fully tonperature compoensatoed.
ange:  0-100°C.
5.0, canilliary length 25 ft., armoured.
Immersion length 6 in.

N
(11)  Static Pressure:BRoange:  0-10 MPa
Class:  8.5. Uellical

(iii) Differential
Prassure: Rarne: 0-50 lPa
Classe: 37

(1) Chart:
Manuiacturor roxboro
oo nuber 893418
Sizo 12" Circular
Scale or Chart Range: Towp: 0-100 Lin.
Static
proess; 0-100 Lin.
DLEL
(BRaCEES

O-10VR

The orifice meter constanks shall be calculated in accordoance
wiltn the AGA Gos Measuroment Committeoe Reporl No.o 3 {(1969). Howavoer,
since the facility is operating acilizing 5.I. units, these roadings
must Tirst be converted to English Units using roecognized conversion
factors (seo COA ST Convorsion Pactors [or Canadian Gas Induscry)
tor {low rate caloulations.

ihils asoproval is conbtingent upon the netering svstom conforming
to the reguirements delincated 1o the applicable Sections of
Part VIA and Part 1 of the Deopartmental Instructions 1or tho
Tnspoction ol Cas dMelters and Auxiliary Dovices,

A wrocodure for ficld Losting of this sysbton is ountlined
in Anpoendix A attachoed. _ .

1
bloctricity & Gas Division.

cL.o, bMr. L. Mewito, D.I,, &G, Chogarv.

M, oL M. Bailin, LProjoclt baoager, the Ralph M. Parsons
Company Limd boed.
MULodL T MeoeUs, MhegLoodrile department, oA, Kuboyl

Tndusvrics Limited.
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APPENDIX "A"

Re: Special Approval SPG-246 June 14, 1978

Field Test Procedure for Verification of Shell
Canada Resources Limited Orifice Meter Installation
at Burnt Timber Gas Plant, Cremona, Alberta.

FField Test Procedure

A) Primary Elements:

The orifice plate and the installation shall be examined
and dimensional measurement made to verify the conformity
with Specification No. 7 for Approval of Type of Orifice Gas
Meters and their Installation.

(B) Secondary Elements:
During the verification tests it is important for the
flow conditions to be stable.

1. For verification tests simulate the flow conditions by
applying appropriate temperature, and static and
differential pressures, which can be held constant for
the duration of the test.

2. Tnsert the three (3) parameters* obtained above into
the following calculated orifice gas equation example,
which is based upon the existing Shell Canada Resources
systemn.

l EXAMPLE :

CONDITIONS AT METER VALUE OF FACTOR

Metoer equipped with PFlange Taps.
= diameter of orifice = 5.625 in.

= internal dia, of meter tube = 9.750 in.

Determination of the Basic Orifice Factor,
Fb:

FOr the non-standard pipe size with inside
diameter of 9.75" the [, is calculated in
accordance to eguation T125), section (B12)

of Appendix "B", AGA Report #3. Fb = 6849.14



CONDITIONS AT METER VALUE OF FACTCR

Static pressure obtained upstream of
meter.
* Average differential (at normal flow),
hw = 132.774 in. W.C.

* Average static pressure, Pe = 972.7 psia
{958 psig)

Standard atmospheric pressure = 14.7 psia
B = 5,625 ¢ 9.750 = 0.5769

hwpf = pressure extension {average)s=

1
2

(132.774 x 972.7)2 = 359,37

For B = 0.5769 and D = 9.750; b = 0.0371

Fr =1 +(0.0371 + 359.37) = 1,001 Fr = 1.0001
Differential ratioc, hw+ pf2132.774+972.7=0.l365 Yl = 0.9983
IS base pressure = 14.7 psia pr= 1.0020
_ -~ - - —= O‘ . ¥ =
Tb = Lemperature base 60T Ptb 1.000
. L oore | 60+460' — 0.969
Tf = flowing temperature=93°F; btf_ TE?E@@ th— 0.9697
G = specific gravity = 0.61 Fg = 1.2804
Supercompressibility factor for 958 psig and
93° P F_ 7 1.0645
pv
Manometer factor: ' ’ _ ro= 1.0000
Area Factor, Fa and Location factor, FQ .
are assumed to be unity (1.000) F1 = 1.0000
<.
= 1.0000
Orifice constant, C', corresponds to the expression:
L i 4 : T W v 3 s I - T e
c' = lbx Irx Slx pr X Iy X Itf ble Ig X Epv b4 Imkfah FR.

-~ Then, C'= 6849.14 x 1.0001x 0.9983 x 1.0020 % 1.0000
x 0.9697 x 1.2804 x 1.0645 x 1.0000 x 1.0000
x 1.0000 = 2056.0



R

It

(132.774x972.7) 7=359.37,

For an average pressure extension, hwpf

the flow rate would be
= !
9= € \lhwpf=9056.0 x 359.37 = 3,254,455 cu. ft. per hr.

h

equation where all three parameters are included in the

The above equation, Q_ =C' Wﬁ;ﬁ?, can be converted to an

solution of the flow eguation, namely,

Qh= c “hwpf'X'th ........... (1)

where th rate of flow in cu. ft. per hr. at base conditions,

C' = orifice flow constant as designated in AGA Report No. 3
c"=C’
J
tf

th = gas flowing temperature factor
Pe = absolute static pressure in psia
hw = differential pressure in inches of water.

Equation {1},above, can be used to calculate the flow at
any set of stable operating conditions.
Note: ©Shell Canada Resources base temperature and pressure

is 60°F and 14.7 psia, respectively.

The verification tolerance is 1in accordance with
Departmental Instructions, Part VIA, section 4.




