Consumer and Consommatron et SPG-238
Corporals Affans corporalions '
OTTAWA, Ontario

Consumer Direction
Standatds generale May 13, 1977
Directorate dus nonmes : ot hle vt rotorine
Gt lile Notie iétérence
G6635-E172
SPECIAL APPROVAL
Granted to: Tiguid Carbonic Canada Limited
1945 Graham Blvd.
Montreal, Quebec
H3R 1H]
Attention: Mr. Sola Segev
Process Engineer, Industrial Division
Subject: Fastech Incorporated

Model 2320-421-112-1
Vortex Shedding Flow Transmitter

Special Approval has been granted by the Legal
Metrology and Laboratory Services Branch to Liquid
Carbonic Canada Limited for the installation of a
measuring system incorporating one Eastech Incorporated
vortex shedding flow meter, and auxiliary attachments,
for measurement of oxygen gas.

Location: Liguid Carbonic Canada Limited
Contrecocur, Quebec

Petails of the meter and auxiliary attachments are as
follows:

1. Eastech Flow Transmitter

Model Number: 2320-421-112~1

Size: 4 inch, schedule 40 bore
Maximum Working Pressure: 1650 psig

Material; Stainless steel - 316
IF'low Range: 1500 ACFH to 25,000 ACFH

"K" Factor {(Meter Factor): 59,2 Pulses per ACF



2. Auxilliary Attachments

a. Eastech Flow Computer
Manufactured by:
Waugh Controls Corporation
Chatsworth, California, U.S.A.

fastech Model Number: 4302-4-10101

Serial Number: 5010

Ambient Operating Tempelature Range: 40°F to 1209F
Programmed Pressure Range: 150 psig to 250 psig
Base Pressure: 14.7 psia

Programmed to Atmospheric Pressure: 14.7 psia

Programmed Temperature Range: 50°F to 150°F

Base Temperature: 60°F
Supercompressibility Factor: 1*

Pru'-jl.cuu Factor: L3042

*  The supercompressibility factor for oxygen of

1.0035% may be used at the discretion of the user.
This factor is the average value for the system's
operating ranges of temperature and pressure.

b. Pressure Transducer

ManmmiFackFiirad by
Manurcaccoured MY e

Viatran Corpcration

~Grand Island, New York
Model number: 501-24
Serilal number: 292676
Pressure range: 150 psig to 250 psig
Analog output: 4 ma = 150 psig

20 ma = 250 psig

c. Temperature Transducer

Manufactured hy:
Temp. Line

Eastech Model number: 6401
Serial number: 36385
Tenperature range: 50YF to 1500F

Thermal well, for above temperature transducer -
Manufactured by:
Temp. Line

Eastech Model number: 6402




The following flow system components require
government sealing.

a. Computer

The computer is to be sealed in such a
manner to prevent access to its adjustments via
the front and rear panels. Also, the counter in
this computer MUST NOT be of the resettable type.

bh. Flow Meter

It is required that the access cover on
the electronic pickup be sealed to the enclosure.
Also, since the senscr can be interchanged between
meter bodies of the same size but the inter-
changeability is not approved, the sensor must
be sealed to the meter body so as to retain koth
compenents as one intergal unit.
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It is required that the access covers be
sealed to the body of the transducers.

Installation Requirements

The flow meter is to be installed with the electronic
pick-up at the uppermost vertical lccation.

The maximum allowable length of the interconnecting
cables from the flow meter, the pressure transducer,
and the tenperature transducer to the computer is
100 feet. Transmission cables are to be enclosed in
conduits carrying only cables for one particular
measurement system. Where transmission cables are
run inside control cabinets, etc., the shielded cables
shall be bundled and separated from other conductors.
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closely parallel conduits carrying power to electrical
motors, starters, etc.

Since this type of system can be affected by
electrical noise, the installation procedures with
regard to use of shiclded cables and sound principles
of electrical interconnection of components, such as
proper grounding, etc., must be followed. '



The flow meter must be placed in service by
following the upstream and downstream piping requirements
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{copy attached). .
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For field test procedure refer to the attached

Appendix "A", | _
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D.L. Smith
Chief
Electricity & Gas Division

c.c. Mr. Ken Guenther, Neptune/Eastech, Inc.
Mr. J.1. Amblard, Associated Instrumentation and
Controls Limited
Mr. P. Lebeau, District Inspector, E&G, Montreal,
Quebec




APPENDIX "A"

Ref: Special Approval S5PG-238 13~-5-77

FIELD 'TEST PROCEDURE

Set up the test system as illustrated in the attached
schematic diagram. Reference should be made to the
installation requirements specified in the approval
notice and the manual provided by the manufacturer.

It is recommended that the measuring system be pre-
checked and adjusted, if necessary, by Eastech re-
presentatives before verification testing is commenced.

The program factor keyed into the computer should be
checked and recorded.

Using the transfer prover in manual mode and with the
pressure transducer and temperature sensor set up with
the appropriate sources and standards, sinulate meter
conditions at the following parameter values:

(a) Press Trans: minimum approved pressure + 20% of
span, where span = difference between
minimum and maximum approved values.

Temp. Trans: bulb temperature of 60YF.
Meter: test at 1.0% and 100% of max. meter
capacity -- if the high load cannot

be reached because of limitations of
the test equipment, then the highest
achlievable rate shall be used. Allow
sufficient passage of volume through
the system to produce a minimum

11 41 ~ N R RO T

Teaamlinbd an o P R R |
Cledt) Ll L L i L Al A e LT (W LW A § ) L_\Jlllb}u LSy et
n

S.C.F. readout.

Note: Refer to the data sheet attached for a guide to
the tabulation of test data and computation of system
error.

(b) Press Trans: minimum approved pressure + 80% of
span.
Temp. Trans: Dbulb temperature of 60°F.
Meter: same tests as indicated in (a).



{c) Press Trans: minimum approved pressure + 80% of
span.

Temp. Trans: bulb temperature of 32°F.

Meter: same tests as indicated in (a).
{d) Press Trans: minimum approved pressure + 20% of
span.
Temp. Trans: bulb temperature of 32°F.
Meter: same tests as indicated in (a).

METHOD OF CALCULATION

Determine the Lrue volume, aL test conditions, V,,
through the test meter by using the velume indicated on

the transfer prover console, V_, and applying correction
factors for: P

(a) transfer prover metering error, CM’

(b) pressure difference between the standard meter and
the test meter, Cp’ and

(¢) the temperature difference betwecen the two meters,
Cipn-
T

This can be repre ted by:

VL = Vp X CM b CT X Cp.

2. The correct volume, at bhasc conditions can then be
calculated, from LhL simulated line COHdlElOHb, by:

= V_ X 520 ) Pa + Ppm
Vn L= S ® L BT where:
>+ T 14,77
460 ITT 14.73
VB = true volume at basc conditions.
VL = true volume at test conditions (refer to 1 above).
l T = temperalbure at sensor of tenperature tr: '

i.u

U a nsducer

c—

PPT = pressure at pressure transducer

P, = programmed average atn.spheric pressure




3. The true volume at base conditiocns, V., is then compared
. B
to the volume readout from the computér, Vé’ and the
percent error evaluated using:

VC - VB x 100

Vi

Allowable error is + 2.5%

4. The attached data sheet can be used for data tabulation
and as a calculation guide.

Note: TIf a supercompressibility factor is incorporated
into the computer, it should be used as a multiplier for
VB before determining the metering error.

This factor should be the same as the one programmed
into the computer, i.e. 1.0035, as described in the Special
Approval.
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f The Sedies 2200 and 2300 vor b shedding Tlow teansmitiers
Bilize the patented ' VS 21 series flow element 1o generate

b he 2200 Series, reconvnended parbeelarly Tor sturrios, Tiouids
and gases containmng sugoilicant

sirng POV e
PGS Jisiiovaie

amunts of suspended solids,
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wensors ountod i s front face.

b 2300 Sertes, suttabte for gases and houids, has a reimovable
|UW eloment and aosioale, centratly oo ated, thosial sengor
Aich may be removed and replaced without disturbing the
low element,

A ctose-coupted solid state preamplilior s provided 10 increase

he signal amplitude prior 1o ransimission 1o a How converter
vhich may be remotely located up to 2,500 feet.

I'he Mow transmitter may be used 1o indicate, teratize, batch

nd controi How nvetther digital o analog systems when
mplayed wiih a Hlow converter or soxiliany equipment.
Ipticnally, the 2200-2300 Senes can be supphed as pant
danintinsically safe system with FM approval for Class |
Div |, Groups B, C & D
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WO moving paris—the signals are qenerated by the fiow iseli
Measure gases, Hauds or slurries
Low pressure loss

Cannot be damaged by overranging
Wide turndown up 1o 1001

far all meters

Same calibradon facior

uf aayen size
Casily remaovatie ond imerchangeable Hlow eloments

Fixed calibravon factar—based on dimenstons of How
element
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Series 2200

Series 2300
hove Lett Verifyiog catibration by dunergaongl check of How element
ove Righ Flow ¢lement conth cential sensor shownyg ease ol

vyl Lo onamisatico sddor repbaceroet

L5 Patents 3,472,017 and 3,587,312, athers pending
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The VS-21
Flow Transmitters
Series 2200 and 2300

Models 2210 ang 2310,
ilimge style

Maodals 2220 and 2320,
wafer style
o Intninstcilly safe
Fi approved jor Class ), D, 1, Groups B, C & D
n Same calibration tactor {or all liquids and gases
pendent ol fluid propertios

, inde-

~ Matenals and eond connections Lo suit a wide vatiety of
anplications

= Interchangeable, solid state preamplilier module

fres Torsnpnnn

Repeatabality . o000 o000 +0.1% of reading or better

Linea Wy 1’().5“1'& of reading a1 [JEDC
Reynulds numbers of 10,000
and abyowe

Calibration aceuraey ... .. £0),20% derived hhom NBS
troceable water calibration of

. master meter in each size
Prossure Loss ... ... ... O psiwith water ot 20t /sec,

Binchies WC with atmosplerric
air at 100 1t fsac,

5 miliseconds at 100 Hz signal
froguency

Response towe

Mismnon measuiatile How . Conesponding 1o pipe Reynotds

nurnber of 5.000

Tonne-down rhin Up e 1001

K EACTONR F
LGS PN
ul ool
VOLUML)

A

2G50,
N LINEARITY

MLAN
VALUE

@ o LINE A FERANGE
! (SEE CAPACITY TABLES)
HEYNOLDS
MO L 10,000
[P W WP e — e L

FLOVWRATE
TYPICAL CALIBRATION CURVE
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E 1-1/2,2, 3,4 and 6 inch ling sizes. Inlernal diameter equiva-
g (ent to schoedule 40 pipe. Larger ond simalier sizes available in
B O her models,

Optional: Internal diameters to suit other schedule piping
Ened flannoaenigns

B Models 2210 and 2310 150, 300 and 600 1, ANS! RF
Hannes

B Madels 2220 and 2320 ... .. it botween 150, 300 and 600
i ANSERE Hdnc_pm twith align-
Ment nngs). Ql)() and 1,500 .

ANST femiale tuce flanges

Qutional: Higher flange ratings. Victaulic, sanitary, tubing and

threaded end connections

Antoriale of 2maotranhiion

Avter bady (2220, 24200 316 8%
v‘!clur body {2210, 2310) .. .304 55
anges {2210, 23100 L Carbon stecl or 304 55

“ave eloment

sensors (2200 buws}
N sonsor {2300 Series)

Jrings on How element

L AN Ss

...... Borosihicate glass coated sensors
on metal rims, stainless steel or
Hastelloy C, mounted and scaled
with impermeable alumina base
CPUXY .

Borosilicate glass encapsulated
sensur nr 316 55 or Hasteiloy C
by mounted and seoled in
flow element with (umpahblc

.liurm N V;ton * or Neoprene
weional: Other materials for meter body and flow element,
Ciow element welded into meter body for high pressure, high
o low ternperature or sanitary Service.

tooreting Do

'W'h

-
JyrherTy

e tated by mating Tlanges.
TGO P maxamunm,
Models 2210 and 2220.

Oh 1o 1300°F
CIMARTRI N
Models 2310 and 2320,

655 1o 12507 F (Buna N O rings)
20 4A00° 1 (Viten O-rings)
G5 te 1300°F (Neaprens O 1ings)
2320 ta A00°F (Welded-in How
cletnent)

Tessure . .

uid temperature Lo
for epuxy scaled

0 — . .
e sRan Ay TOOTF span within above

. R roamplifior
. lousing

=

1argas

................ Aduminum alloy, weatherprool
cansiraethion

o Tradesnath -0

ote: Consult loctury far CSA pressore rubing

Teodenae . Crewlerd Tonng Conpng DuFail de Henagry Conpany, tee.

Input power

Connections

Electiical rating

............. 2 or 3 wires 1o flow element
50n50r

3 wires and shield 1o
vorior !hrmm’h 1/2.inrh I\IPT

flow con-

LRCIRLS LR I VAt LR LWL E B |

connection on housing

........... Explosion proaf (class 1, divi-

sions 1 and 2, groups C and O
class 2, divisions 1 and 2, groups
E, Fand G).

Intrinsically-safe version available with FM approval

Qutput signat

Frequency range

Componants

Qpoerating lemperatorg

............. 24 ar 36 VDC from flow con-

verier

Sine wave-type waveform 1 10 3
volls penk 1o peak ridingona 4
ta 22 VOC bias.

Madel A -- Up 1o 290 He

Model B - Up to 400 Hz

Solid state, Silicon transislors
and intcgrated circuits.

A0 10 +180°F

Optional: When measuring fluids at higher or lower tempera-
tures, preamplifier may be isolated from the meter body.

Models 2220
incd 2320

Models 2210 and 2310

I ommensions I e tos,

“A”” | Inches (Miltimerers)

e ! ' sovee | 20200
{lanches) | A : B C C e Sl
b s —— 2310 | 2320

2 umt)en‘ 60.8) \ Y (228) 12 6

‘, | I

20001272 i 2i50.8) | 81228) 18 7

| ! SR
3 brniesnlo2s s i 10254 95 10

! ,. . . —
A LLB{207) ] 3176.2) ' 12 {30%) 50 17

!‘ 1 ——
PN 19221 | 4.2 H108) f 14 1351 86 34

. ].)\J 48 Hf ”dll(j(}
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recommoendations
Nuorminal
' —a:/_mbw EDZQm_ i biration
frtoer ~tor? - . p . .
o GPM (BPH) ” . .;M.u__c: Toinsure that the VS-21 How transmitter performs to its full
{Inehes) | | V capabibity, it is necessary 10 pravide a straight, unobstructed
Minimum? | Maxsanm? | .w_x:_ﬂw WMM_,_” run of ::i:z.i and dowrnistream _:.32.._. .._.:m values listed in
N S A the aceompanying table are absolute minimums far the condi-
1 b5 (1) 190 (2711 _ e ' 1o tions stated, Filty :‘::.E: longer upstream runs are recoms-
N i ! : miended whenever circumistances permit. When there are
2 7.5 1) i 3vdawo) v 58 soveral Tintings or onusual obstructions ahead of the trans-
3 1 OG) _ 600 {U8G) 9 18 mitter, refer 1o Costech tor quidance. Use of an adequate
: i : ; amount ol straight pipe ensures (hat the velocity profile enter-
[DRS ) y . . n . . «
A 15 (@ w a0 (rzem A, 8 ing the tansmitter is uniform and Tree of distortions.
6 22031 2700 [3860) _ “ 24 Gaskets npstream and at the transmitter should not protrude
- - e T [ -

into (he flow. The internal bore of the adjacent piping should
bo the same as that of the transmitter {Schedute 40 standard)
for o diameters upstroeam plus five dismeters downstream
{lrom tansmitler cenderd, T should also ke smooth and free
ing weld beads, The transmittor bore should be

Fwilh that of the adjacent piping. Alignment rings are
provided for this purpose for wafer body models.

*Turnn down lunited 1o

a. Model 2210 & 2220 any 3 1 ratio up 1o 140 GPM

b Mocde! 2310 & 2320 any 101 ratio up to 120 GPM. Any 5.1
tatio above 120 GPM

M
ey~ fAavermer
LI [LE YA

" ] -
e apanit

[ S R T N Horequired, a pressure tap should be tecated within four pipe
w LINEAR RANGE! _ meters upstream of the transmitier, and o temperature tap
Neter SCFM, (MMSCFD) ; .1_“.5:_& b close downstream but not less than two pipe
:MM_HEL _ n Cubic Fool a__:j:::m.. ‘ A
, o o . . Suries _ Series A convenient way to follow these recommendations is by use
\ Minimom® o Moximurn 2200 | 2300 of a maetering tube to AGAJASME orifice meter standards
Tt Co Tt T e {using lenghs indicated in the table), This approach is particu-
,. 10 ot a3 toasl 479 — 9o7 larty advised for all sales or custody transfer situations.
2 13 Lo 7201000 27 am
' . . I
3 19 Loz AL GF L 134
' ' EASTECH
a 26 {046 . 510 (.74} i 30 ” 60 ,an“s__
N n y ] m . : _ i THAHSMITTER
6 , 38 {.0bb) 1200 (1.7) | 9 18 HALL MODELS)
“*Turn down himited 1o
a. Model 2210 & 2220 any 31 ratio up o 260 HZ
b, Model 2310 & 2320 any 101 ratio up to 600 HZ S AROAIND 1Y
it faliowing notes when using tatl VANL GF st )
1. Gpuorating range depends on the Lilter used i the Tlow \
converter, Standard ranges; any 10 1o ) or 100 1o I within 7 M st b Tiorr T T T T
the hsted maximuam and mininues {lowrates. The non- T = FLow ,
lineur range extends down 1o o flowrate one-hatf the i e W B I e
minimum tisted value, L _ L]
Do Forligqunds with 1 centistoke viscosity, such as water ot ‘ 140 _ 5D -

GO To detenmine the minirtm Mowiate for any other A
i ity, mualtiply the listed value by the viscosity in cenli-
stokes, See TD-1,

4 Correvpondimg e velocities o 30 leet por second in Hecommended Dimension A
schedule A0 pipe. Fighaor Tlowrastes can be measured. Upstream Fitling or Obstruction e e
Without Vanes; With Vanes

A0 Resoluton can be increased in the flow convorter, e R e
90° Elrow 200 150

b, For gases such os nataral gas, air, oxygen, nitrogen and

others of similar viscosity. With the exception of hydrogen, Two 0% Elbows Same Plane

25D

_,
im o and neon, gl other comuman gasues haviae lowe i
_ . um and neon, ali other com ) on gasus haves [ower Twa 90° Elbows Different Planes i 40D is D
minomum Howrates than those listed. S e o
S Reduction in Pipe Diamealer 200D 5D
G Typical values. ) o Powrates can be measured. Basoed on . A [V —
ﬁ...Qz T L:L _L\ _., 1.1, L:Qz:j::,_ .,:_ur:..:. :f TLUSE 1 f.m_«_ Tx_ur.:m_c_.. in T:._G Diamater 40 O 200

with increasing absohute pressure and decreasing absolute

i Valve Partially Closed or Hequlator Recommend Moter Upstream
temperature according 1o the gas faw,
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2210 Face Sensor, Flanged AR T [uchy , 1Lt Flement
2220 Face Sensor, Walar RIS Pyl i [ Pt
2010 Central Sensor, Flanged | 0 - 1 316 Stainless Steel 1 Standard 1 316 Stamnless Steel
2320 Central Sensor, Water 1150 1. 2 304 Stamnless Steel X Other! 3 Carbon Steel
X Other! 2 3001 3 Ciarbon Steel . X Qther!
f T3 60016, 4 304 Stainless Steel and
e 1 900 b, Carbon 3tecl Flanges (RO
1.5 1'2 inch X Othor! X Other? B
2 2.nch n cil Docovmpddier
3 3dinch 1 Buna N 0 None
4 4nch 2 Viton 1 Explosion proof
6 6inch 3 Neoprene 2 Intrinsically safe?
X Olher! 8 Ethylene X Othert
propylene (EPR)
. 5 Welded flow
Note 1: Not FM appraved ploment
Nate 2. FM approved for Class [, Div |, Groups B, C & D X Other?

IDERIMG |
STRUCTIONS
.8 de . de the folle { ation: N
13‘onrwl”({:r;g[] provide the iollowing information ‘:_H’.I 1O AL i o
Jid dascriplion AUXILIARY EQUIPMENMT i

M-y rate range -
. .

BEerature range

« EECH RIS TER
watic Gravily

cosily

qonal fealures

normal, minnmum, maxunum)
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informgation on other meters and ausibary aguepment,
r 1o the appropnate specihcabon shoeel.

v Converlers, Indicators, Totalizers and Computers
el 400 (wallmount) L o DSA00
el 4200 (panel mount) e 254200
10 4300 Flow Computer (panel mount) o DE-A300

v Transmitlers (pipeling) .
gicl 2400 (shutlle sensot) oo L (35-2400

b 2500 (8 through 26 inck) .. L DS-2500
brtion Flow Transmitters

o ) 610 (fxedd) : o DS-2e00

21 2620 (low pressure. hol tap, m!]lw Labale) D& 2600

L2030 (hiab pressore, ol i, adjustable) DS 2030
b 20610 Uaw prossure adjustatie) o Ds 2o0nd
itil Flowrate Indicalor S o DS540
t Oscillalor . . o DS A500
ering Tubes . .. . S Co o DSse800

E/_\ESTEECH
{308 TALMADGE ROAD, ECISON, N J 08817
PHONE (01 2871111« TELEX 844 583
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Madol 4100 Senes Flow Cone
Notler vsodesagred for statongry or
vvirtheroand apphcations Op-
toral teatores anelode scalitag 1
erumeciding units delatgers pee-
determumng couabers analog ride
miealons, acatoq outputs and
ehiy closurn oulputs  Weather.
praol and esplosion-proot bousg-
s are avad e

Muoder 101 TR approved as
Mon-incermden e tor Class | Div
2 Groups B. S & D

Model 4200 Senes Flow Con.
vorter 16 smvlar i lunghion (o the
Maduet 4100 cscept lor providing
panet mounhineg

Modet 4200 FM approyed as
Nor locendive Ior Class 1 Dy 2,
Gioups B, C 4 U

Modoel 4300 Seoes Daplal Flow
Computer provodes g otihzed
realout i volume gty cone.cted
2 stndard condihonsg, o in miys
utnals T oo umel provides (em-
Qeralue e and [eessore Gf densdy,
campensatien ulbhizing g wde
oo ol slandard transducers
Ophans anciude predeienmimng
Crunlers, ang oy rdle inascators,
anaton] oulputs and relay closure
CtgaLts

PrUMTED IN USA
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