Consommation et
corporations

Consuner and
Compor e Altars

[t

SPG-237

Standards Normes

OTTAWA, Ontario

May 13, 1977

Yaur file Vatre rffdrence

Qur tile Nuotre r&fdoenon

G6635-E172

SPECIAL APPROVAL

Granted to: Liguid Carbonic Canada Limited,
15 Industrial Drive, Box 1877,
Regina, Saskatchewan

540 3&E1

Attention: Mr. Nels lolm,
Plant Superintendent.
Subject: Eastech Incorporated,
Model 2220-422-11X
Vortex Shedding Flow Transmitter.

Special Approval has been granted by the Legal Metrology
and Laboratory Services Branch to Liguid Carbonic Canaua
Limited for the installation of a measuring system 1ncorporatlng
one Eastech Incorporated vortex shedding flow meter and
auxiliary attachments for measurement of oxygen gas.

Location: Liguid Carbonic Canada Limited,
Albert Street North,
Regina, Saskatchewan,
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1. Eastech Flow Transmitter

Model Humber:

Size:

Maximum Working Pressure:
Material:

TV ey (2.3 rey o«
OLiwW  feadldic g
al

<" Tactor

(Meter Factor):

2220-422-11%
4 inch, schedule 40 hbhore
1650 psig

Stainless stecel - 316
TEANN +04 26 ON00 ACTIL '
PSR AW h U ._.)'UU\J' £33\ 11

30 Pulses per ACE



2. Auxiliary Attachments

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

Fastech Model Number: 4302-4-10101
Serial Number: :39(%5 o
Ambient Operating Temperature 407F to 120°F

Range:
Programmed Pressure Range:

Base Pressure: 150 psig to 250 psig

Programmed to Atmospheric 14.7 psia
Pressure: 14, 7 psia
Programmed Temperature Range: 50 F to 150°F

Base Tempcrature- 60°F

ﬁﬁﬁﬁﬁﬁﬁ I L T vy Ty e 1 %
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Program Factor: 0.1521

*  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
[ N Tl EE L B T~ 7. T T
FledlltlLocd UL D Eted LJ_Y -
The Foxboro Company Limited

Model number Fl1GM-15A~G
Serial number: 3037914
Pressure range: 150 psig to 250 psig
Analog output: 4ma = 150 psig
20ma = 250 psig
c. Tmeerature Transducep
o e |

liCA..l.lu.LCL\.—LU.LL.u UY.

The Foxboro Company Limited

Eastech Mcodel number 6401
Serial number: 1161 o
Temperature range: 50"F to 150°F

Thermal Well, for above temperature transducer-
Manufactured by:

The Foxboro Company Lim:

2

Fastech Model number: 6402




The following [low system components require
government sealing.

a. Computer

The computer 1s to be sealed in such a
mannelr as to prevent access te its adjustments via
the front and rear panels. Also, coperations of the
resel button on the counter is to be prevented by
drilling a hole throught the button so that a sealing
wire or an approved equivalent, passing through the
hole will prevent resetting the counter.

b. Flow Meter

The access cover on the electronic pickup
is to be sealed to the enclosure. Also, since the
sensor can be interchanged between meter bodies of
the same size but the interchangeability is not
approved, the sensor must be sealed to the meter body
sc as to retain both components as one integral unit.

¢. Pressure Transducer and Temperature Transducer

It is required that the access covers be
sealed to the bodies of the transducers.

Installation Requirements

The flow meter ig to be installed with the electsonic
pick-up at the uppermost vertical location.

The maximum allowable length of the interconnecting
cables from the flow meter, the pressure transducer, and the
temperature 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
Le bundled and separated from other conductors. Also, conduits
carrying transmission cables shall not closely parallel conduits
carrying power to electrical motors, starters, etc.

Since the type of system can be affected by electrical
noise, the installation procedures with regard to use of shielded
cables and sound principles of electrical interconnection of
components, such as proper grounding, etc., must be followed.
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The flow meter must be placed in service by
following the upstream and downstream piping requirements as
described in the manufacturer's bulleting #DS-2200-2300 1/75
(copy attached).

I'or 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, wWeptune/Fastech, Inc.
Mr. J. Duff, D.I. (E&G) Regina, Sask.



APPENDTX A"

Ref: Special Approval SPG-237 13-5-77

FIELD TEST PROCEDURE

1. 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.

2. 1t is recommended that the measuring system be pre—
checked and adjusted, if necessary, by Eastech re-
presentatives before verificatiocn testing is commenced.

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

3. Using tue transfer prover in manual mode. and with the
pressure transducer and temperature sensor set up with
the appropriate sources and standards, simulate meter
conditions at the fellowing 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 6&0Y[I.

Meter: test at 10% and 100% of max. meter
capaclity -- 1if the high load cannot
be reached because of limitations of
the test equipment, then the highest
achievable rate shall be used. Allow
sufficient passage of volume through
the system to produce a minimum
resolution of L 0.25% of the computer's
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
a
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Temp. Trans: bulb temperature of 60°F.

Meter: same test: as indicated in f(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 O CALCULATION

Determine the true volume, at test conditions, VL‘
through the test meter by using the volume 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, C_, and

(c) the temperature difference between the two meters,
CT.

This can be represented by

= { C .

VL Vp X CM X CT X B

The correct volume, at base conditions, VR’ can then be

calculated, from the simulated line conditions, by:

VB = VL X 520 X Pa + Ppmp whore:

160 + TTT 14.73

VB = true volume at base conditions.
VL = true volume at test conditions (refer to 1 above)r
TTT = temperature at sensor of tenperature transducer
pPT = pressure at pressure transducer
P4, = programmed average atm spheric pressure



3. The true volume at base conditions, V_,, is then compared
to the volume readout from the computer, Vé, and the
percent error evaluated using:

Ve = VB x 100
VB
Allowalkle error is t+ 2.5%
4. The attached data sheet can be used for data tabulation

and as a calculation guide.

Note: If 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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R tout pulse signals at frecquencies linear with volurnetric
laverate over wide ton-dawn ratios,
e 2200 Series, recomcnded parteatarly for sharies, Haguids
§id aases containing signaficant amonnits of suspendad solids,
eatures a removable How clement with a pair of thermat
W oosors molied inits tront fee,
B he 2300 Series, suitable for gases and Hauids, bas a romovable
g low element and a single, centrally focated, thernial sensor
:hich may be removed and replaced without disturbing the
Low element,
close-couploed solid state proamplificr is provided (o increase
he signal armplhitude pricd 1o ransmizsion o a fow converter
vineh miay Leoremotely located v 1o 2,500 teet.
he flow transmitter may be ased 1o indicate, totalize, bhaich
fd cemrot ow ineither digical or analog systems when
mployed with a flow converor ar ausiliary cauipment,

mhanally, the 2200-2300 Senes con be supphod as pord
tan intmnsically safe system wath FM approval lor Cluss §,
v |, Groups B.C & D

N moving pacts—tie signals are generaled by the How el
Measure gases, liquids or slurries

Low pressure loss

Cannat be damaged by averranging

Wide turndown up to 1001

same cahibration factor {or all meosrs of a aiven size

Easily remavabie and inerchangeable flow elements

Fixed calibration factor—based on dimensions of fHlow
clement

Serics 2200 Surias Z20HN)

ove D et Veritying calibration by danonsionad ebeek of oy chaniont

v it Plow cloment seth cendnal semnsorn shiowing ease ot
el far esamination aoddZor roplacenent

S Patents 3,472,107 ang 3,487,312, otheis pending
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The VS5~-21
Flow Transmitters
Series 2200 and 2300

Muoddeks 2210 and 2310,
flange slyle

Muodets 2220 andd 2320,
wafer style

Intnipsically safe

Frd appwoved lor Class | Ow | Gioups B C & D

Same calibration factor for sl liguids and gases, inde-
pendent of oid propeties

Matenials and end connections 1o suit a wide variety of
applications

Interchangeable, solid state preamplifior modula

Ropoatabilivy . ..o, 00 20.1% of reading or better

Linearity ... ........... .. £0.5% of reading at pipe
Reynolds numbers of 10,000
and abxove )

,,,,,,, 20.25% derived from NBS
traceable water calibration ot
master meler in each size
Gopsi weith water ut 200 fsec,
L oinches WC with atrmaospheeric

Calibrativn accuracy

Prossure Loss .., .

Minimum measurable How, . Corresponding to pipe Reynolds

nunboer af 5000

Turn down ratio Lo 1000

K-FACTOR )
(PULSES PEN

0 5%
UHIT OF ) LINEARITY
VOLUME; i I f
e I — Y.
MEAN | ] - -
VALUE . PO
| ?
'«-— o e LINEAR ANGE e
4 (SEE CAPACITY TABLES)
MEYHOLDS
MY - 10,000
e i e e s L L - A el

FLOWIATE
TYPICAL CALIBERATION CURVE
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nt to schedule 40 pipe. Larger and sialier sizes availabte in

L -

W odels 2210 and 2310 ... 1060, 300 and 600 1k, ANS! RF

Nanges

A bhetween 150, 300 and 600
b, ANSE RF flanges {wilth align-
ment tingst. 900 and 1,500 1b.
ANST temale foce flanges

B>tional: Higher flange ratings. Victaulic, sanitary, tubing and

readed end connections

Her body (2220, 23201 00 31658
(2210, 23100 304 58
inges (2210, 23700 .. .. Carbion steel or 304

qer body
)
aw elernent .
nsors (2200 Series). .. ... Borosilicate (;Lw;s‘ coalud sensors
un metal Tims, stainfess sieel o
2N u.mlh)y C, mounted and sealed
with impermeable gluming base
CPOIRY,

Rorosilicate glass encapsulaled
sensal 1y 316 85 or Hastelloy C
ilvinn mwsonted and scaled in
flowe eloment with compalible
Swageloh ' wbe fittings,

S Buna NG Viton ™t or Neoprem
yional: Other materials for meter hody and Huw w‘umwt
ow element welded into meter body for high pressure, frigh

" low temperature or sanitary Service.

nser (2300 Senes)y oL L

rings on flosy element

My - -

....... Uhalatod Dy mhating ra
RGU0 pa maims,
Moduls 2210 and 2220,

. as L
B8 Lo 3007 F for epoxy sealed

did temperatune L

SONEO .
Models 2310 and 2320.
G5 1o 2007 F (Bung N Crings)
20010 44007 F IViton O-rings)
65 e 1’%L)L)°|' INeoprens U ringst
2320 10 A00F (Welded-in flow
L:n_‘-munu

..... Any TU0TF span within above
Fates

uid tomperatute s

Adupinum alloy, wou!l:wpauul
LONsIr ll(.lﬂ

adi et c T bend b anting Copang * 0 im0 TP e Huneare Cenpoey, o,

o Caman e b e C8%04 prevsere etima

o
Connections . ... ....... .. 2 or 3wires 1o flow elermnent
‘ SENSOT
3 wires and shield to flow con-
verier throuwgh 1/2-inch NPT
connection un housing
Electrical vating . .. .. ... .. Explosion proof telass 1, divi-
sions 1 and 2, grotps C ond D;
class 2, divisions 1 and 2, groups
E, Fand G).
Intrinsically-safe version available with FM approval
Input powar ... ..., .. 24 or 36 VOC fram Hlow con-
verter
Output signat ... .. .. ... Sing wave-tyne waveform 1 to 3
volts peak 1o peak rldmg onaéd
1o 22 VDC hias,
Frequency range .. ... Model A Up e 2090 He
Model 8- Up 1o 400 He
Comnponenis ... .. ... ... Solid state. Silicon transistons
ard fntegratod cirouits.
)
Operating tempueraturo CAG o HFROTE
vl Aty R T T T Vs 1 sicde ot bhimtiar e Trvasiae fgtimnen
LJ,U'[!UIMJ’ vviien llanlJLllJflJ uu.'u.) g0 FIRHIGT LYY TUVVEY enipsora
tures, preamplifier immay be isolated from the meter body
’ D . !
Models 422 - T S
and 2320 Modets 2210 andd 2310
- DIMENSIONS Weiaht s,
Meter Inchas {Mitlirmeters)
Sise . i e
(m-l-nlo-) ; boanr bo2o
Gl A I3 C [ aned | and
1 L3100 2320
. i L
1142 104 1264 2 (808! RREEL N b
2 10,7 (222 2iLoel 9 (228) w7 ~
1 3 11,1 1082) 2.5 6H0) 10 {25d) ‘ 15 | 10
4 TLs 2 3762 124508y Y 0l ‘ 17
' . o I
boa VAP AR g b oralsher |30 ) 44

L L P Hanges
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LINEAR RANGE' .l

GPM (BPH) F’lilk.(‘l:,/ll'.l:)ZIIur\
Minimum? Maximan? “j)'(';[l; :l{(';{;

5.5 {8) a0 (271) 34 - 128
75010 | 315 (AL} 2 i
111aG) GO0 {080) : 4] 8
15 (21) : 1100 (1700} 1 | 3
22431 : 2700 (3860) . 1.2 2.4

B urn down hmited to

a Model 2210 & 2220 any 3.1 rahio up o 140 GPM

M. Mode! 2310 & 2320 any 101 rato v 1o 120 GPM. Any 51
ratio abowve 120 GFM

LINEAR RANGE! (Iljllilll)lr“:[tz;:lll
Aier SCFM, (MMSCFD) Pulsms et
I;;;:'“:)!_‘} Cnl)iv: Foot
Minimur? Macian®
1.2 Lot 33 1.048) 479 1 osy
2 13 019 720100 217 434
3 19 (027} 230 1,143 67 134
4 25 1.036) 510 {.74) 3 60
6 38 (054 1200 {1.7) 9 I8

“Turn clown lumited to
a Model 2210 & 2220 any 3:1 ralio up to 260 17
b Model 2310 & 2320 any 10,1 rahic up o GOG HZ

' . ! : ! I

Operating range depernds on the bilter used inothe flow
corver e, Standard ranges; any 10 1o 1 or 10010 1 within
the Histod masbnum and minimum flowrates. The non-
lincar rangs extends down wa flowrate one-hall the
minimutn lsted vatos,

For hiquids with 1 centstoke viscosity, such as wiler ot

G607F_ o determing the micimuem Howrale for any other

viscostly, multiply the hsted value by the viscosity in centi-
s See 101,

Corresponding te vetoeitios of 30 leet per sccond in
sehedule A0 pipe. Higher Howrates can be measared,

Resolution can be increased in the flow converter.

For gases such as natural gas, air, oxygen, nitrogen and
athers of simitar viscosity, With the exception of hydrogen,
brelivrn and neon, all othoer comvmon gases have lower
minbmam flowrates then hose lsed,

Typicat valires, Higher flowrates can be measured, Bo
- N . . L. . .

GO™F ond 147 psia, maximutm capacitics incrcase ditectly
with increasing ubsolute pressure and decreasing sbsohute

temperature according o the gos faw,
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Al Hra ™R amn s

o T I ""‘Tr":r [ B
[ YT ERT ! . ' 1.

To insure that the VS-21 flow transmitter performs 1o its full
capability, it is pecessary 10 provide 2 straight, unobstructed
run of upstecam and downstream piping. The values listed in
the accumpanying table are absolute minimums fer the condi-
tons stated. Fifty percent longer upstream runs are jecom-
mendoed whenever chcumstances permit. When there are
several fithngs or unusual obstructions ahead of the tans-
mitter, reler to Easiech for guidance. Use of an adeguate
amount of straight pipe ensures that the velocity profile enter-
ing the transmilter is uniform and free of distortons,

Gaskets upstream and ot the transmitter should not protrude
into the flow. The internal bore of the adjacent piping should
[ the saine as that of the ransmitter (Schedule 40 standard)
for ten diameters upstream plos five diameters downstream
{from vansmitter center). e shonld also o smaoth and {ree
uf protrading wedd beads. The transmitler bore shoutd be
aligned with that of the adjacent piping. Alignment rings are
provided Tor this purpose for wafer body models.

Ifrequired, a pressure tap should be located within four pipe
dimmueters upstrearn of the transmitter, and a temperature tap
should be close downstream but not less than two pipe
digineters.

A convenient way to follow these recommendations s by use
of a melering lube 10 AGASASMLE oritice meter stondards
tusing lengths indicated in the wable). Thas approach is particu-
latly advised for all sales or custody transfer situations,
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TRARSMITTER
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STANDARL TYPE
STRAIGHTE MING
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Necommendad Dimensian A
Upstream Titting or Obstouetion '
; Without Vanes  With Vanes

G90° Flbow 200D 150
Two 907 Elbows Sama Plane 250D 150D
Two 907 Elbows Ditterent Planes ‘ JU D ' 150
Rudaction in Pipe Digmeter j 200 15D
Foxpransion in Pipe Ohamcter | 400 up

Vatve Partially Closed ar Regulator - Recommend Meter Upstream
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2210 Face Sensor. Flanged T Lot P bl it
2220 Face Sensor, Water IFIRT ST & R )
2310 Central Sensor, Flanged | | 1 316 Slainless Steel 1 Standard 1 316 Stainless Steel
2320 Central Sensor, Wator 1 150 Ib. 2 304 Staintess Sleel X Other? 3 Carbon Steel
X Other! 2 300 1b. 3 Carbon Steel X Other!
f 3 600 1. 4 304 Stainless Steel and
4 900 Ib. Carbon Steel Flanges eyl
1.5 12 inch X Olhen X Qther! ! :
2 2inch ' : ' oty
3 3inch 1 Buna N 0 None
4  4inch 2 Viton 1 Explosion proof
6 B inch 3 Neoprene 2 Intrmsically sate?
X Other! 8 Ethylene X Other!
propylene (EPR)
5 Welded flow
Note 1: Not FM approved . clement
Note 2: FM approved for Class |, Div. |, Groups . C & D X Other!
; ¥ .I N
LI B ch v
n ordernng, provide the following intormaton. Crioit N
el number = !

il description APV EATL )t il ‘e
riate range *

perature range”

Lsure range

sifie Gravity

0sity

wonal fealures

B ormal, minimum, maximum)

Muadied 4100 Senes Flow Cone
verler s desined far stationosy or
aver theqroml appheations Op
honal leatares gl ke souting 1o
COcpnening uels tolabizers pre-
detanimfing <ourleis didiieg fate
i tors. anaicy anlpuls, and
rely Closure oulpols  Weaiher
pruﬂ and Ceplustan-proot hons
e iifee winlgliie

RMadiet 100 FM appraved as
Mon Incendin: Tor Chaws 1 Div
2 Groups B C /8D

pro S B ' . ¥

nformation on othar meters and auxiliary eguipment,
to the apnropriate specification shoet

Converters, Indicators, Totalizers and Computers
3 A100 (wall mount) S : CNSA4100

- Mael 4200 Seoes Fiuw Cone
4200 (pd”d [TWOUHI) L S DS a200 v verler 18 sl tuncton to e
[ Aocet 100 er ot o widd
24300 Flow Compuler (panal mounty ., . DS-4300 i e o, e for proading
‘-

W Transmitters fplpelme] “ : pModel L2000 FM approved as
42400 (shutlle Sensor) ..o [¥5-2400 ) Mon-Ineendive for Class 1 O 2
21 2500 (8 through 36 inch) S B F <2 c1 010 ! Groups B.C 4 0
rtion Flow Transmitters '

A 2610 (fixed) . ‘ . o RS 2600
T R20 (low pre“ SLIre. lm tap. ahustabley - DS .2600
M 2030 (hugh rosstre, hot Lap acuslable) 0 TES- 2630 .
12640 (ow pressure aopuarabled. 0 0 DS-2600
tal Flowrate Indicator DS-4410 f AR R R ; s Daplal Flow
- Cuompaler prosades a lolaliced
Oscillator. . .. L [J5-4500 Fo redsdunt d volome gty cotecled
. . L To slanddara coehilons or sy
ering Tubes .. .. L . . S-6800 urict, The tmes sl provides tem-

e dure g prressere o deisaly,
compensabor anhizing a owoe /"""-
racae of sbor fd rangttneees
Opatwsny michete edelernnnng
Cotteis  angenny Fale noac abors
i “Ep ui‘e dainalosy ontpuly and fehay Closore
/ FASTECH vl

¢ 308 TALMADLJL HDAD LU'%DN N J. 08817
PHONE (201 287-1111« TELEX. 8445806
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Inspection Ho.
s

Meter S/N:

Computer S/4:

System

Location

Date

Presgs. Transducer 5/¥: Temp. Transducer S/N:

‘ |Final Reading, cu. ft. - ! T .
CLomputer |Inicial Reading, cu. ft. { |

! Pblume Passed, Vc (cu. £r.) | I

é‘r,nperature Sensor, TTT ( F) i

. 1

3%
tr
L
{
8]
L
i

Inspector



