l*' Supply and Sorvices  Appeovisiomomonls ef Soivicas CLAIM FOR PROGRESS PAYMENT
Canada Canaria RECLAMATION DE PAIEMENT PARTIEL

UJSE SUPPLEMENTAMY CLAIM FORM D55-MAS 1117 A5 REQUIRED TO RECORD DETAIL
AU DESOIN, INSCAIRE LES DETAILS SUR LA FORMULE DE REGLAMA TION SUPPLEMENTAIRE DSS-MAS 1122
CONTRACTON - EWTREMEHCTHY
Arjay Engineering Ltd
OGS S o ADHESSE .
2%95 llaines Road Hia.;ls..auga ., Ontarie LAY 1Y7
' gErropment ol vctd_fruuttﬁn“ﬂEtvr_—fcr"mcﬂ~urumvnu-ur—gwr'hold—up ot
temperature and pressure.

LLAIM MU - H® D0 LA [ICTLAMAT IO Iliil

Decomber 31 !9"-

Figl wed, - 10 D6 DS I » RLIE WWE - § CAMLE - CF il N Wﬂaw:l FIULE - MKE nu CUMLIIAT
0650:234%40-9-9155 23“‘0 9-9155/01-5Q P3N-131-000000-501202 349, {)9
COMINACIONS RCFONT OF MGILTS [F WIL SFMX 5 WEGUNGD ILLASE USE SLRATATL SHLLT) =033 3 T_ETO_UU_CT"U“TT’ S

COMPTE NCNDE L% TMAYALK PAN L'CHIFEPTSEML LA [SE SE N, AU BESOIM, DUHL AUTIRE FLUILLE) . . Sh a r‘el
During this period, finalization of design critcria & deminsicnal veriflication
took place.: Since the active research portion of the opepation was complete,
details of a working madel remalned. At present, the finalized parts are being
reecived and will be assembled for shipment to Canmet in Qttawa. A linallized
report will be written and the expected completion ol this prejeet iz now
within 60 days. '




e -  APFENDIX "C" -

DISCIOSURE CERTIFICATION

To be coupleted by the Contractor and returned'to:

Or. R.G. Agarwal '
Senior Science Procurement Officer
Science Branch

Science and Professicnal

Services Directorate

Supply arnd Sexvices Canada

111, Place du Portage, Phase III
.11 Laurier Street : .
Hull, Quebec
X1a 055

CONTRACT TITLE: DEVELOPMENT OF A VOID FRACTION METER FOR MEASURMENT
' : OF GAS HOLDUP AT HIGH TEMPERATURE AND PRESSURES {Part
of the Program of the Federal Panel on Energy
Research and Development (PERD) ]

SSC FILE NUMBER: 0650.23440-9-9155
. CONTRACT FILE NO: 23440-9-9155/01-5Q
- "We certify that all applicable disclosures were
submitted in compliance with General Conditions
Research and Development and in accordance with

the contract and the Science Branch Coptidcti g
Officer's instructions."

SIGNATURE:

/ ) .
Ray = -~
PRINT NAME: /ﬁﬁﬁeo\ ?24?f?qu3
. =]
TITLE: Moy

coupANy NAME: ) rrons Snia paceriien Lkl
.\ ") "-_} e
3 Mf%gk%“aauga, T lario
DATE: MAN 2 a0




ARJAY ENGINEERING LTD
 GUARANTEE

We hereby guarantee this instrument +to be free from defects in
workmanship and materials; and 1f found defective in workmanship or
materials upon being rteturned prepaid, within onc year from date of
purchase, Lo our factory, it will be repaired or replaced at factory
without charge. However, if wupon being returned and after
inspection, there 1is evidence thal the instrument has becn subjected
to tampering, careless handling, improper or faulty application or
installation, the above guarantee shall not be applicable and we
shall have the right in any such case, to make a charge to cover the
cosk of repairs, servicing and transportation e¢xpense. The
undersigned assumes and shall have no liabilily for consequential
damages resulting from the use or misuse of the instrument. '

The foregeoing guarantee is -in  lieu  of- all other guarantees or
warranties, expressed or implied, and all other obligations or
Iliabilities, contractual or otherwise, either to +the original
purchaser of said,.instrument or to any other person whomever.

For service call ARJAY Engineering Ltd. directly: (416)276-2208
or :
U.S. Toll Free 1-800-347-9487

For service inquiries we require the following information:

Your ARJAY Model is:
Serial Number is:
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ZERO AND SPAN VALUES

25. If you pressed "2", the display will read "SET 4-20ma QuT",
- The 4-20 m) output signal way be offsct from the 0-100% level
cperation (ie. 4 wA = 10%, 20 wA = 90%). Enter lLhe desired per
cent value for Lthe 4 mA output ({(uwero} (ie. 010.5). Cress
ENTER. Enter LCthe desired per cent value for the 20 ma cukbput

(spanj (ie. 090.5}. Press ENTPR. The display will now read
"CONTROL SETTINGS" or “CONTRQL SET". .

26. Control calibration is now complete. Dress NDISPLAY.
display will read "LEVEL".
press the unit
display "LEVEL".

The unit
If you have a Remole Accecss Panecl,
number you wish to now calibraze or continuocusly

I. DIAGNOSTICS (Raw Data Readings)

The micro-cgntrblier will provide the user with raw data if
reguired. ' -

27. Press FUNCTION. The display will read “FUNCTION". . DPress

2. The display will read "DIAGNOSTICS" . The display will

provide the user with the capacitance of the prebe, the

transmitter fregquency that is being sent to the controller from
the probe. Press 1 ox 2 Lo fix the mA cutput to 4mA or 20mA.
This 1is used for testing. The mA output will be fixed only while

in the diagnostic wmenu. Press FUNCTION to return to function
menu. .

28. Press 3 to view the Tag No. of the controller. The Tag No. is
used in remote access applications only. Each controller in a

remote access network must have its own unigque tag no. {range 1
to 15) . -

Press DISPLAY to vreturn the display ko the LEVEL format. Select

the unit number and enter if you havc a kemote Access Pancl.

905Q0/9052/9054/%070 PAGE 7.



18. If “MANUAL" (Option 1) calibration ig desired, press “2". For
the . first known level wvs. capacitance, enter the level in pex
cent. Press ENTER. .The display will now ask for the
capacitance value at this level. -  RBatcr Lhe value and press
ENTER." Repeat the above for the sccond point.

19. Press "3" ‘to enter the maximum display range.or maximum capacity
of the vessel in the previeusly selected units (ie. inches). Key
in this wvalue 1in the selectad units {(ie. 100 inches) and press
ENTER. : :

H. CONTROL CALIBRATION

20. Press CONTROL.. The display will 1recad "CONTROL SETTINGS' or
"CONTROL SET" (for remote access only) .

21

Fress 1 to select alarm setltings for relay ackivation and go to
Step 22, or press 2 Lo determine the zero and span values for
the 4-20mA cutput and go to Step 25. :

ALARM SETTINGS

22.

23,

24.

If you pressed 1 che display will read wALARM SETTINGS" oxr

"ALARM _SET™. To. set alarm values press 1. Enter the desired
pex cent . alaxm setting for relay 1 wsing 5 digits {ie. 020.0}.
Press ENTER. The system will guide you through relays 2, 3 and
4. - The display will automatically return to the "ALARM

SETTINGS" mentu.

Press 2 to enter a time delay on the relay ackivation. This
will suppress the relay switching until the unirv has been engaged
in an alarm condition for the prescribed time. Enter Lime in
seconds {0-99} (ie. 35), press ENTER.

For Tailsafe selection on relays 1, 2, 3 & 4, {Models 9052 &
9054) a dapswitch is located dircctly on the relay board. Refer
Lo Dwyg. 92002400 for location details. '

High Failsafe

= NOFF
- Low Failsafe = NON .
Press 3 to enable the relay. The displéy will read ON in

the - lower —right coxrner. This activates the relay operation for
use with remote alarms and devices. To disable the relays for

maintenance or calibration press 4. Press - CONTROL. The
display will read “CONTROL SETTINGS". "If you are using the
4-20mA output, press "2%. If not, go to STEP 245, ' '

9050/9052/9054/9070 PAGE 6.



PROCESS CALIBRATICN

12.
13.

14.

15.

15.

17.

Press CONTROL, The display will read "CONTROL SETTINGS" or
CONTROL_SET (for remote access only)

Press 1. The disglay will read "ALARM SEVTTINCGS" or "ALARM
SET" {for remobte access only). :

Verify the relays  are disabled by the word "QFF" in the lower
right ¢orner of the display. If the display rcads "ON", press
4. The display should now read "QUFT.

Press CALIB to now calibrate the unik. The display will read

"TANK CALIBRATION" or "CALIBRATION™ {for remote access
only). Select "AUTO" or "MANUAL" calibration as follows: '
1. AUTO - (This iz the wmost common calibration method). Two

poinks of level are required for calibration. The level distance
between the two points should be at least 5% to pravide greatest
accuracy. : : '

2. MANUAL (Option 1}- Two known points of capacitance vs. level
for the wvessel are entered into the system, If  “MANUAL"

calibration is desired preceed to Step 17.

4. MANUAL _{Opt_idn 2) - Buter SLOPE (in pF/%) and OFFSET (pF for 0%
level} o .

_If "AUTO" calibration is desired, press "i". Enter the level of

material presently in the tank in per cent of the total level.
The * key 1is the decimal point. NOTE: If a digit is entered
wrong, press DISPLAY Lo go back conc digit. There are 5 digits
to enter including the decimal point. Tor greater accuracy it is
suggested Lo . enter the values Lo the nearest 1/100 of a per cent
{ie. 31.04). After the level is entered, press ENTER.

The display will now ask for a second point. If you have a
Control Access Panel (CAP) with 9070 units, Press "2" (pti#2) to
calibrate the eccond point of the level unit you are calibrating
or Press V"CALIB" te enter a c¢alibration point of another unit.
The memory will hold all previously entered calibration points.

"This will allow you Lo enter cne level point for each of your

tanks and then enter all second points alb another time when a
level change has occurred through normal process conditions. The
level in the wessel must be altered up or down at least 5%. Once
this is completed, enker Lhe altered level of material in the.
tank in pexr cent {ie. 72.068}). After the level iz entered, press
ENTER. Gou to Step 19.

9050/9052/9054/9070 PAGE S.




If you read YREMOTE ACCESS“,'key in the unic number conktroller

you want to access for calibratjon and press “ENTER". The
display will acknowledge the unit style  {ie. 9070) and read
"TEVEL" i ) : ’ .

During the following calibration procedure the Remote Access

Panel will continuously ask you Eto confirm the wunit number
conkroller you are addressing, by displaying "ENTER NEW #". This
18 to assure that ancther unit is not falsely re-calibrated. To
override this press your unit number and "ENTER" to continue,

10.

11.

F. _ARJAY CONTROLLER FUNCTION PARAMETERS CALIBRRATION
- The ARJAY controller is programmed to the specific pulse card

usecd on the probe. This is to optimize Lhe accuracy of the unit.
Three numbers are required. These numbers are included on tha
spacification sheet at the back of this manual, as well as on the
side of the pulse card terminal block. The numbers listed are for
the pu'se card shipped with the controller Erom the factory. Entry
verification is. required or re-entry if a different pulse card is
used.

t. Press FUNCTION. The display will read ‘'FuNCTION® Press }
to configure the pulse card to Lhe transmitrer. The display will
xead "XMTR CONFIG" (Press 2 for manual entxy). Note: 1 and 3
are for factory wuse. If the "A" value is the same as the value
verified on the specification sheet, press ENTER. If rthe value
is different than the the value of Lhe pulse card, enter the new
digits {ie. 0.03) (tche X key is the  decimal point). press
ENTER. ~ NOTE: If a digit is entered wrong, press DISPLAY

to go back one digit.

The display will now ask for the "Kr value. If the "K" value is
the same as the value verified on the specification sheet, press
ENTER. If the wvalue is different than the value of the pulse
card enter the new digits (ie. 115}). Press ENTER.

The display will now ask for the nce value. If the “C"_valﬁe is
the same as the value verified on the specification sheet, press

ENTER. If the value is different than the value of the pulse
card enter Lhe new digits (ie. 100.5}, Press ENTER. The

display will read "FUNCTION" .

Press 4 Eo  select engineering unit for level. Selact desired
unit by number {ie. 1 for inches) the display will go back to the

FUNCTION menu. Press DISPLAY to return to the LEVEL display.

9050/9052/9054/9070 PAGE 4.
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Choose” the mounting locations in accordance

with good instrument

practicc. = Extremes of ambient temperature and vibralion should be
avoided. (See specifications).
1. 1Install the pulse card (PMC Circuik) into the probe head, Making

10.

power.

sure both legs are grounded .to the body. Connect the probe lead,
supplied on the probe end, to the terminal marked “p».

Uéing two wire shielded cable, connect the +g- terminals on the
pulse card {located in probe head) to terminals marked + & - in
remote level monitor (NOTE: = "B" is negative, "W" ig positive} .

Use No. 16 gauge wire for connections. The maximum length of
this wire is one kilometer.

Use shielded wire connecting the shield to the negative at the
terminal. = DO NOT connect the shield at the probe end. DO NOT
run wires over 24VDC in the same conduilb as the probe wires.

Connect the capacitance probe per the wiring drawings included
with this manual. ' -

Connect the power requirement and control wiring_per the drawings
included with - this manual. - NOTE: Additional equipment added
after factory manufacture may alter wiring requirements. Verify
the drawings in this manual match tle equipment supplied.

If you have 'a hand held calibrator f{used for 9070 probe mount
units) connect the calibrator to the unit prior to applying

Apply power'to the instrument Df-panel.

The unit is now ready for calibration. If the unit display reads
"ERROR : NO _XMTR SIGNAL" and status light is red, check all
field wiring and connections for faults.

The displéy will read as follows:

9050 (integral): ' "LEVEL"
8070 (hand held}: : "LEVEL"
3070 (remote access panel) : "REMOTE ACCESGw

2050/9052/9054 /9070 PAGE 1.



A

Model Type " Desgription
9050 _ - LCD, 4-20mA cutput
9052 - LCD, 4-20mA output, 2 alarm contacts
3054 " - LCD, 4-20mA ocutput, 4 alarm contacts
9¢70 -~ 4-20mA output
. 5074 - 4-20mA output, 4 alarm contacts
S. PROBES

ARJAY'S probes are provided in a ?3riety of styles and types for
various specifie¢  applicationg involving liquids or granuliar
materials. Usually insulated yrod type probes are used. Proximity

probes can be provided to detect Ilevel wilhout contacting the
monitored material.

VERTICAL PROBE MOUNTING: A vertically mounted probe should be
installed so that the desired control points occur along the length

of the pwobe. The zero and span settings can be adjusted to include
the full length or just a emall section of the probe. The probe
requires a metal refercnce ground such as Lhe sides of the tank or
hopper, a reference rod, or a concentric shield arpund the probe. The

reference ground must be parallel to the probe to provide a linear
signal. :

D. PROBE INSTALLATION

Screw the probe into the 3/4% NPT opening (standard probes) ox 1™ NPT.

opening (heavy duty probes). Flanges and shields are available as
opticnal equipment. The entrance configuraticn may very depending on
application requirements. Use wrench on lower hex only. Take care

in installing probe. The insulation of the probe is important to the.

function of the instrument.

‘CAUTION: The probe fittings are a compression type with teflon
ferrules assembled by applying torque between the two sections. The

fittings are sealed at the factory to provide a compression seal

capable of ‘withstanding high pressures. . Once opened, they cannot he
reassembled wikhout new ferrules.

E. FELECTRONIC TNSTALLATION

Examine the instxument for possible shipping damage.
IMPORTANT: If for any reason it is determined thal parts should be

returned to the factory, please notify the nearest ARJAY Sales
Representative prior to shipping. .

1 9050/9052/9054 /9070 PAGE 2.




MODEI, 9050/9052/9054 & 9070 SERIES
INSTALLATION AND CALIRRATION MANUAL

A. DESCRIPTION

The ARJAY RF Level Control Systews are based on a micro-controller
to monitor the level changes of materials (liquids and solids) in
vessels of various configurations and use. '

Calibration is achieved through a keypad and display unit which is
similar to all instruments. .

Your calibration unit is designated below:

Your Model Your Calibrator

2050 _ integral to unit
9052 , integral to unit
9054 T integral to unit
9070 - Skyle m"arv hand held

9070 Style "B®

rcmote access panel

Calibration does not require an empty and full vessel. A selection

of two level points on  the probe are required for automatic
calibration. : '

B. OPERATICN

There are basically 3 distinct operations of Lhe level system.

L. The Capagitance Probe inserted into the vessel provides a means
~~ to detect capacitance change through level changes. A proper
ground reference is extremely important to the operation of the

unit.
2. ‘The Pulse Card, Mcdel PMC-RF, which is installed in the head of
' the probe. The circuit translates the capacitance of the probe
into a frequency pulse which can then be transmitted to the
remote controller, Take care during the installation of this
card Lo insure there are no wires shorting out the card. Again,
grounding is important. Be sure both mounting screws arc

securely fastened.

3. The _Remote Controller receives the frequency pulse signal and
pexforms the necessary operations to provide an output to its’

calibrated 1level. Displays, alarms and output are available
according to Model type.

9050/9052/9054/9070 PAGE 1.




ARJAY ENGINEERING .PF{O'DU%)TS AND SERVICES

CATAGORY DESCRIPTION

Capacitive Level Probes Flanged FIexibIe-Anchoréd
Standard Duty Flexible - Plain tip
Concentric Fiexible-Weighted

Capacitance Level controllers

CapacitanceFlow Conlrollers

PH/ORAP and Conductivity Controllers

- Turbidity / Suspended Solids Monitoring

Industrial Control Engineering

Industrial Cusiorn Contrqls

Proximity Plate Custom probes

Low cost On/QIf

Continuous Level Bridge and RF technalogy
Applications:

Level monitoring and control

Material composition monitors

Intrusion/ proximity monitors

Hydrocarbon float sensors for hazardous spills
Leak sensors for liquid sensitive Jocaticns

Cpen Channel Fiow measurement

Sensors and littings
2 channel intelligent Transmitters / Controlters

Industrial grade Inline and Open Channel Applications
Transmitter/ Controlier with self cleaning sensor assemhly

Electrical Panel enginsering and wiring

Instrument design for custom control/ monitor applications”

REPRESENTED BY:

ARJAY ENGINEERING Ltd.

2495 Haines Rd.
Mississauga, Ontario, Canada
L4y 1Y7

Phone: (416} 276 2208

Fax: (416) 277 2588 .

TOLL FREE NOATH AMERICA WIDE
1-800-387-8487

, For more information please contact your local representative or call us directly.




CONTINUOUS LEVEL TRANSMITTERS
WITH THE ARJAY LEVEL- EASE SYSTEM

MODEL 9070 = (Remofe Maunt Teansmilter)
INTRODUCTION

Arjay Level Controls have been desipmed for flexibilify, durabiiity and maxt’ T : T
impartant, relinbility. Models are available for o wide runge of fevel '
measurement snel conteol applications and include prolie maunted, remaote,
an/aff and continunus level systems,

THEORY OF OPERATION

A prohe muuntal is a tank forms 2 capacitor with the walls of the vessel,
The capacitance of this arcangement is directly proportional to e tevel
nf material in the tank and may he measured to provide signals and
cantrols

The Arjay Level-Ease 9060 Systein uses an RF {radio fergquency)
methadulagy to measure the vessel eapacitance. This lechnique minimizes TR e e = =
tise ifects of other clectrical properties of the probe, vessel and the canfents _ Hanin @
of the vessel and focuses only on fank capacltance. As a result, measurement

. error due to ceating buildup on the probe is ipnored. The controller may be

lacated up to onc km away from an Arjay pruhe via incxpensive 2-wire FEATURES
shielded cahle.

. ' : : MW 2 peint antomatic calibration
: . W RF technolopy (ignores enatings)
DESCRIPTION : M ATisy pulse card system for simple, sale

remate control, calibration and
The 9070 was specifically designed far applications invelying multiple

muinicnance, :
tanks. The transmitters are contrally lacated in ane cabinet with an Arjay & Interchangeable and expandable
CAP (Central Access Pancl) to siccess each controller for diagnostics, cnmiponents '

calibration and level indiention, Each unit provides an lmll:pl:mlcn( 4-20mA

W Direct & inverse 4-20mA aulput with
output.

offset feafures
- 3 Central Access Panc! far maltiple

SPECIFICATIONS : ' | . tanks

m No moving parts

T T T k]

. N 1
FOWER: 120VAC/HOhz +-10%% nr 24vVACZdv vncrﬂ 0.15 Amp : ' ' :
ENVIRONMENT: Controller; <20 Cto 60 C . ' ' ' !

' Pulse Card: 40Ctog0c |- T ., P, |
ENCLOSURE: Subplate mount 2.75W X 1011 X 4.85D" Nema 1 v ' :
_ Optional - Nemia dx {fikerplass) (suffix DNSX) ' ! :
DISPLAY: CAP (Avjay Control Access Panely | L ___. § 9070 LEv4L s

i TRANSMITTLER" — = = -\~ = =~ .
LCD; dkine with hargraph, 7 & selectable waits

ANALOG OUTPUT: - 4-20mA @ 0.5% resalutinn

ACCURACY: . +- 1
RESOLUTION: 002%
INTERFACE: Iart Pratocol {RS-185)
. PROBE: Availrble for use wilth any Arjay Pmln_

Far ardering information consult the product sheel or your local rcprcscnhtwc.
Technicn! suppon hotline [-RIN-387-04%7



iNTRODUCTION

CONTINUOUS LEVEL MONFTORING

WITH THE ARJAY LE VEL-FASE

SYSTEM

MODELS 9050, 9052 & 9054

Arfay Level Cantrals have been designed for Qexibility, durability and mast
important, reliability. Models are available for a wide pange af level
measurcment and eontrol applications, and include prale mounted, remaote,
u/ufT and continuous fevel systems.

THEOR\" OF OPERATION

A prabe mounted in s tanl farmx a capaciinr with the walls af the vessel,
The capacitance ol this arrangement is directly propartional ta the level
of matcrial in the tank atd may be measursd to provide signals and

controls.

The Arjay Level-Ease 3008 System uses an RF (radis [requency)
methadalogy to measure the vessel capacitance, This fechaique minimizes
the effects nf other electrical propertics of the probe, vessel and the vondeats
of the vessel and focuses only an tank capacilance. As a result, measurement
error duc to coating bmildup on the prohe is ignored. The contraller may be
located up to onc km away fram an Arjay probe via mcxpunsm. Z-wire

shiclded eable,

DESCRIPTION

The unit pravides a standard J line disilay ta continuously indicate level,
valume, per cenl, el Alsn, the display provides diagnostics and calibration
access. Helny control action Is avaitable as well as custom saflware for

specialty applications.

SPECIFICATIONS

POWER:
ENVIRONMENT:

ENCLOSURE:

CONTROL RELAYS:

FAILSATE:
TIME DELAY:
DISPLAY:
ANALOG CUTPUT:
. ACCURACY: '
RESOLUTION:
INTERFACE:
PROBE:

For ordering information consult the product sheet or your local representative.

120VAC/HIz H-10% or 24VACRAVDC ﬂ 015 Amp
Centralier: 20 Cto 60 C

Pulse Card: 40 Cte 8D C

1IZHX I2W X #D" {apprax.)

Nema Jx (fiberplass)

Muodel 9050: nnne

Modet 9052: 2 independont relays

Model 3054: d independent relay«

Relays 10amp, ZHIVAC,, S'PDT dry

Hi/Lovw field seleciable

0-99 Sce. adjusiable

LCT; d line with bargraph, % & selectable units
4-20mA @0.5%. resohstion

+-.2% :

Do

Hart Profocnl (RS-485)

Available for use with any Arjay Probe

Techaical support bailine 1-R00-187-U487

Rl iay @
FEATURES

2 point autematic ealibration

RF technnlogy (ignores coatings)

Aray puise card svstem for simple, sufe
remote controf, cabiliration amsl
maintenance. . :

| Interch: lh[.,*..lh[e and expandable
componcnis

B Direct of inverse 4-21ImA output m{h
ulfset capability

B RS-485 Networl/lart Protoco)

m Multi calibratinn software av’lllnh!c
with meny selection
M No maving parts

115WAL

bl =T r
4-10mA 4 EFOT Palay
1 Canincte |-

1
R

1 ' 1
.

1




INVOICE

INVOIGE NO.
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The unit should be pressurized prior to heating Lo ensure prxoper
seals, With the cooling wrap in place, the temperature can then
be gradually increased to the desired level.

For initial readings, the probe Capacitance will be moniteorcd.
With the controller powered up, press the TUNCTION key. A menu
will be displayesd. Press "2" for diagnostics. A capacitance
reading will display. '

The switch on the unit side will allow you ta seleclt either the
level probe or the Gas Hold-up spiral sensor., TFor initial tests,
record the capacitance for probe Il with minimum and maximum gas
injeckion. Record Ehe capacitance for probe #2 with minomum
fluid level and maximun fluid ievel. '

Using the lowest capacitance reading of Lhe two probes and. the
highest xeadingy the 4-20mA outpul can be set to allow recording.

This procedure will be detailed in the report,
Please give me a call if we can be of any assistance.

Reqgards,

Greg Reeves

ARJAY ENGINEERING LTD. TSt s

2495 Haines Road, Mississauga, Onltario, Canada L4Y 1Y7 : fax: (416} 277-2588
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March 29, 1993

Atkn: Charlene Hogan
Canmet

Re: Vold Fractlion Prodect
Contract § 065Q.23440-0-9155

Charlene:

Enclosed please £ind the following components for the void
fraction test unit:’

1. Model 3054 Capacitance Centroller
2., Prabe Assembly

3. Fyrex Supports tube with Spiral Sensor

: We will forward further drawings with the reperl, however, if you
e want . to get staxrted with tests in the autoclave, Lhe following
dgives a guick overview. '

Pxobe Installation

1. Feed the probe wires through the auloclave 1id and screw the
probe pipe assembly to the 1id.

2. Feed on: probe down ecach Glass tube in the Pyrex Support
Column. : ' :

3. Tighten the open wires to the SpifalISensdr.
4. Slide the Support Column into the autoclave.

5. Check that the two probes axe nol shorting out at the top
and support with wire If necessary. 3olt close the aukoclave.

6. Hook up the two cables from ‘the controller ta the probes.
_Nolte: The cable and probes are numbered. '

As previously discussed, the prbbe pipe assembly was to allow you
to wrap the pipe with a <coolirg system. This would reduce the
temperature at the probe fittings to ensure the pressure seal.

ARJAY ENGINEERING LTD. . tel; (416) 277-4541

2495 Haines Road, Mississauga, Ontario, Canada L4Y 1Y7 o fax: {416) 277-2588

telex 08-961368 (Can-Am)
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55 Six Point Road, Toronlo, Onlario, Canadin MOZ 2X3
Tel. (416):239-8161 » [ax (416} 230824 1
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General and Technical Information

Coming Iz a woildwlda technalogleally
orientad comntany producing specialized
producta ko relances, Industry and tho
homa. The compary is the world's largest
manulacturer of spacizlty glasses and
has operations or afilfedes in 24 countries,

Tha history of parts of the Corning or-
ganlzatici goos back more than 200
years, bul it was in 1912 thot Corning
davelcped low expansion durabie baro-
slllcata glags, building on and making
practical parller work on borosilicates in
Garinany, Some 10 years [aler arrenge-
ments warg meda lor this typa of glasa
lo be meda under “license” in England
and Francg by companins which am
now part of the Corning organization,

The developmant of this type of glass
rosultad In & host of products tor tho
Rome and laboratory, many idontifled by
the PYACX trademark. Then In 1940,
work was é¢ariad out In England which
lad to tha devalopment of laboratory
acala glagsware inle largar aquipmant
‘on the scale doscribed In thia catalod.

in the fiold of chemical procassing,
Carring companias in Enfjland, France,
Gormany, and the USA haws manulac-
turing and fabricating plants. Equipment
dascribed In this catalog Is available
through Coming or your local Corning
distributor.

This cataleq is Imended primailly as an
aid to the design of glass process sys: -
termns. Our alm has been o presert con-
clas, factual data in eufficiont detail 1o
snable the readar to spacify correctly
from our wide range of componants.
This catalog deserlbes only those ilems
nermally used in the LIS, Spacial oon-
figurations of most itemy can be made
{0 mee1 your requirements.

In order to help tha reader 1o locate the
daiz required, we have divided the con-
terms into sectlons which bmadty classify
the componanty accardlng 19 thelr most
common applications, Ingvitably, some
of the elassifications may be arbitrary,
sinca mazy components can be used in
- & varipty of different applications, Pleasa
consult ths index 2t the back of this
catalog fo locate tha componant or
components of interast to you.

PROPERTIES OF
BOROSILICATE GLASS

The componants describad in this cﬁlalcg '

are, unioss stated otherwlse, made of
borosilicate glass, it is a glags with low

- thermal axpansion, axcallent chamical

durabiiify, and high rasisiance to tharmal
shock,

CHEMICAL RESISTANCE

Dorosilicala glass iz inott 10 almos) all
matatlals with the exceplion of tydro-

- fusric agid, hot phusphorie acld and hat

slrong cnusiic solutions. Of theso, hydre-
fluerle acld has the most serious effoct
and, even when a solutlon containg a fow
rans per million, attack will oceur

Phospharic aeid and caustic salutions
cause nn problems whan cold but at als-
valed tamparalures corroslon occurs.
Causlic soluticns up to 30% concentra-
tlon con bo handled safoly at ambiant
Inmnpsratures.

MECHANICAL STRENGTH

Tha mecheanical propenlies of glass differ
from thase of metals. The lack of ductility
of glass prevonts the equalization of
strossas 4t local irmegulatities or Naws and

tha breaking strength varies considerably

aboul a msan walue, Thiz latlor is com- -

‘monly found to occur al a tensila strangth

of about 700 kgemd (1000 psi).
The glass shouid be adequotely support-

- od and appropriate allowance should be

mada for $pectal condittans such as high
tempemtures, dense liquids, ele. Subject

lo tha above, maximum working pressuraa
ire as spacified In the table on the [ollow-
ing nage. '

WOHKJNG.TEMPERATU'RE:SII

Borosilicate glaus ratains its mechaniesl

strength v will deform only at tempara-
tures which approach its strain point, The
praclical uppee limit for operating tempar-
Biures is much lower and is controlled by
the temparature diffsrentials in tha giase,
which dapend on tha ratathe tampera-
turos of the cantents of tha equipmant
and tha extarnal surroundings.

Provided borosilicatn glass is not subjectad
o rapld change in lemporaturs, croating
uridue thermal shock, it can ba oparated
aalely at lemperaturos up to 450°F
{232°C). The normal lImiting {acior is ac-
tually tha gasket matsrial.

Tha degraa of thermal sheck (usually
dufined as suddan chiliing) which It can
withstand depsnds on many factars, for
xampla: sirass s due K operating con-
ditions; sireases imposad In supporting
the equipmant; tha wail thickness of tha
qlass, eic, it is thorelore undosirabla to
ilva an guerall figure but, as & gonoral
guids, sudden lemparature changes of
up to abaut 218°F (120°C) can be
accommaodatad.

A sub-zero tamperatures, the tensila
strength of borosilicala giass tands to in-

- ¢reasa and equipmant can ba used with

ealaty a1 cyrogenic emporatures.

It is afways achvisnbla to dlscuss arry
difficu't applications with cur engincers.




maintenance instructions. ©.

PYREX® Tubing and Red

PYREX® brand 7740 glass tubing and rod is thn preferred borosilicale glass
for a vanety of industrial, scientitic and architeciural applications. From lued
filter ubes and oil cups o ozonator ebes, rom scaling glass 1o .SD.’ICEH 1ing)s,
and lighting sheaths to glass walls and lunnels, Pyrex lubing and rod ollers 2
malerial that reaches alt facels of our fves,

PYREX brand 7740 tubing is offered in stock sizes lrom .0797 0.D. 1o
7 0.0, with & variely of wall thicknesses designated as slandard, maedium
and heavy wall products. All PYREX stock tubing and rod is olfered in 18~
lengths withy ends cut.

Slock rod for-sealing ond slicing is aviilable in sizes from 0797 12 177
diamaeters.

Corning afso ollers small bore capifary lubing wilh diamelers of
.216"-354" and bore sizes lrom 020 10,1007,

MNon-stock sizes in the same 0.D. ranges described above, n lengths up 1o
150", arc available on a special erder basis from your fecal Corning Industrial
Supplies Distribiiar, ’ ’

NOTE: For information on Corning's pressure-rated lubular gage glass prod-

ucts, please consult the Cbrning Gage Glass colaiog. .

In alf cases, before placing a Coming PYREX® or VYCOR™ brand product
inio your process, read the Use and Caro section of this product catalog and
the Use and Care sheet provided with the product. Pay strict atention 10

Tubing and Rod
PYREX® Glass Cade 7740

R N L R
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+ - Tubing and Rod
- PYREX® Glass Code 7740

PYREX® Brand Tubing—7743 Heavy Wall

: Approx, Appiox.

] . Approx. Approx, Total Avg.

oo Wall Lbs, Pieces FI.  ibs.

0.6 Vaciation Wall Variation Por oy P Por

Codlo In. + In, n. 4 n. LA Case Lase Case
237650 % 012 0787 008 07 96 aB4 27
237500 1 012 094 .008 1 61 244 27
237660 % 012 094 008 15 45 180 27
237510 % 012 125 013 24 28 112 27
237360 % 0157 175 014 28 30 - 120 34
237520 1 0157 156 0157 A0 24 06 38
237530 1% 0275 .166 0157 53 18 72 38
237540 1% 0275 156 0157 64 12 48 3
237550 1% .039 156 0157 .76 10 10 30
237560 2 039 .188 019 1.05 4 18 17
237570 2 039 1868 - 019 1.19 4. 16 19
237580 2% .053 .188 .019 1.33 4 16 21
237590 2% .056 .188 018 1.48 4 16 24
237600 3 059 .188 019 1.60 4 16 26
237610 3% 062 .188 013 1.77 4 16 29
237620 3% .065 .188 019 1.91 4 16 31
237630 A 065 .250 028 2.85 2 8 23
237610 ay. 065 .250 025 3.20 2 8 26
237670 5 . 085 .250 ,025 3.60 2 8 29
237680 5% .0787 .250 .025 4.00 2 8 32
237690 6 .0787 3z 031 5.40 2 8 43
237700 84 0787 312 031 5.90 1 4 24
237710 7 .OBGG 375 038 7.55 1 1 30

Lengths—%~ to 17 Q.D., 18" 1 approximately h”, ends cut unly,.
: 1h" 0.D., 48%* 1 approximalely %*, cads cut only,

Over 11" Q.D. and wall thickness greater than 200", 48%* 1 opproximately %* . ends cut only.

Qwver 1'h” 0.D. and wall thickness .200” and le

glazed,

ss, 48'%" & approximately %h” . ends 1rimmed and

9
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Drawings and Applications
Drawing No. "Title

. 931002100 Void Fraction Capacitance System
: : ' - original design with ceramic inserts

93001700 Void Fraction Caﬁacitance System Final Assembly
' - revised insert design as submitted

9300170 Void Fraction Sensor MAgsembly Detail
. - sensor assembly component dimensions as submitted

Product Notes

1. Corning Tubing and Rod 4 Pages
2. VMI Cable ordering numbers 1 Page
3. Assembly Procedure 1 Page
‘4. Asgembly Procedure Letter {Mar29/93) 2 Pages
5. Packing List copy 1 Page
6. 9050 Manual : 10 Pages
7. Disclosure Certificate 1 Page




Probe #1 ° Capacitance Reading with
minimum gas hold-up

Probe #1 Capacitance Reading wilkh
maximum gas hold-up -
Probe #2 Capacitance Reading with
' minimum fluid level in auktoclave
Probkbe {2 Capacitance Reading with
maximum fluid level in autoclave
Press "CALIB".  The display will provide a menu of calibration
options. Press "2" for manual calibration. The display will ask for

the 1level in %. Enter 0.0 and press enter. The display will ask for
the first point of eapacitance. Enter the lowest capacitance reading
that was obtained from the autoclave tests. DPress cnter.

The display will ask for a second % level. Enter 100% and press

enter. Now enter the highest capacitance reading obtained. Press:
enter. Now press “DISPLAY' to return to the continuous display
mode . The 4-20mA will be set up similar to one of the followlng
‘arrangements.
4 mA : o _ 20 mA _
A e e e L . Level probe
————————————————————————— ————— . Veid fraction probe
B ST mmse e R T R LT : . Level probe
. i et . . Void fraction probe
C. . rmeeeaee—- e R - © . Level probe
smm e mes B i TP B R et . Vold fraction probe
D : i A L L L E LT . Level probe

i e . Vo;d fraction probe

The software program design could allow for multiple calibraticns
and can accommodate the two different prebe inputs. This special
calibration feature is not part of the project, but could be
initiated as a further project development :

.Any questions er concerns regardlng the project may be directed
to: : ' :

' Greg Reeves _

Arjay Engineering Ltd.

1-800-387-9487




The glass insert allows for a tube support for the bare 316585 .
level probe as well. When these two probes are connected. to the
instrumentation package, a complete integral wmonitoring package
exists. whereby the operabtor can switch between the Void Fractlon
Spiral probe or tha vertical level probe

Electronic Package

During the development stage of this project ARJAY Engineering
Ltd. -was, under separate development, incorporating micro-controller
technology into its’ capacitance instrumentation products. . The
resulting  monitor . actually alleviated much - of the sensitivity
concerns of the smaller probes that were imposed on the project. The
unit can monitor small changes of capacitance with repeatable
results., While initial testing was performed using alternative

instruments, the final unit provided to Canmet was of the newer
design. : '

The electronic package consists of one Model 9050 controller and
two probe mounted pulse cards. Each pulse card monitors a designated
sensox. A two way switch at the main contrxol box allows the operator
te manually determine which probe is bto be monitored. Since the
controller design is typically 'used for one probe to monitor tank
levels, attention must be given to the calibration and operation fox
the purposes this research project.

Manual Capacitance Readings

The actual chpa01tance of the probe can be monitored and recorded
"to determine changes in the gas heold up or l=vel.

Access the "diagnostics" of the unit through the FUNCTION key.

This is a wvisual reading only of the sensor to whlch the controller
is connected (via the selector switch).

Signa 1 t _Control

A 4-20mA output signal is available for control and recording
PUrpcses, Since two probe inputs are being considered the zero and

span 4 to 20mA may nct necessarily correspond to the ¢ to 100% of one
probe, ' :

That is, to set the 4mA, the lowest capacitance readlng is
required, The 20mA corresponds to the highest capacitance reading
which may happen to be obtained from the other probe.

To set up the 4-20mA output xecord the following:




Technical Disaussion

- Details of Task 1 through 4 can be found within the Progress
-Reports submitted during the projects’ progress. This discussgion
. will concentrate on Task 5; the actual design considerations of the
‘final probe. Tasks 1 through 4 provided a background of verification
to determine that Task 5 would be a viable project if the sensor
'design constraints could be met.

‘Sensor Design i

The original sensor design incorporated 5 sections of sensing
probe, In a bubble column, each sensor suxrface area was significanc
~enough to. monitoxr a capacitance change due to gas hold up. Bach
sensoxr section was approximately 3 feet in length. :

When the actual design characteristics were considered for Task &
it ‘was found that the senscr surface arca was significantly smaller
and did not produce a reliable, repeatable change. Actually, the
sensor length was to be reduced from three feet to less than Ewo
inches ecach. Additionally, the sensor diameter was to be decreased .
from one half inch to one eighth "inch. This decreased the actual
surface area of the sensor from 56.54 square inches to .7854 square -

inches, or 98.6%. The -substantial decrease in size was due to the
requirement of operating the sensor in a small autoclave supplied by
CANMET. : .

After discussion with Canmet, it was determined that the
autoclave vexsion did not requixe multiple probes and one probe would

suffice, Also, a probe dedicated to liquid level only would aid in
the data requirement. of the model. ARJAY concentrated on these new
parameters of. a single probe in a small vessel. iInder the

circumstances of a large tower, the multi—éenSOr-probe c¢ould be used

if further developments for research or commercial requirements
demanded. ' ' ' '

To increase the surface area of the sensor while minimizing the
height .of the probe, the spiral prove design was designed as
discussed in the Task 4 report. The support system was a concexn

- because the spiral assembly could not touch the autoclave wall. This
would “ground out" the probe rendering it usecless. Originally a
ceramic support assembly was discussed and adopted for producticn but
disbanded after Canmet suggested build up and coating problems were
prevalent in the wvessgel. : ' ' '

- The resulting material of choice ~was the finalized ' PYREX
insertion. " ARJAY reviewed the requirements with PEGASUS
BIOTECHNOLOGY who have had experience in PYREX applications and

design functions.  Diagram 93001701 provides an overview of the glass
- insert used. - ' :




Executive Summary

The following iz, in part, from the "Statement of Work“.as
provided in the original contract by CANMET.

_ . "The program is to further test and optimize the very preliminary
: design and-  construct and test a prototype for operation at
hydrocracking conditions. The program was divided into tasks.

A-brief summary by Task Number is recorded as follows.

Task 1. A cradle system of multiple sensors attached to a bubbler
column initiated this project. The ARJAY Capacitauace level monitor
{(Model 8378) was used to retrieve various readings from the sensors.

Results were p051t1ve in finding a xclationship between gas hold up
and capacitance.

Task 2. A multiple 'sensor probe was designed by ARJAY to allow
complete submersion into the bubble column. Under these, physical
conditieons, the ARJAY capacitance monitor was ahle to record linear
relationships hetween gas held up and copacitance.

Task 3 & 4. Continued tests by the Uaiversity of Waterleo using
Varscl and air provlded data on varioug correlations that conflrmed
the potential benefits a completad model would have

.Task 5. Various considerations of the actual end use of a Void
Fraction Meter altered the original probe design significantly during
this stage. Since the probe was to be uzed in a small autoclave,
space restrictions and probe sizes reduced the "physical design
@ ability and output strength of the sensor. '

‘It was determinced that a two probe system would be urned.

One -probe would be. used for gas hold up measurement and the
‘second probe would monitor actual level. The reading strength was
increased, however, the physical demands of space, temperature, and
‘pressure required the sensor fittings ko be mounted remote from the
autocluve cap .using a pipe extension. Water cooling of the pipe and
fittings will allow the fittings to maintain the pressure rating.

Although the sensor design went through severxal design changes,
it is felt that the final model will serve the original ‘parameters of

providing a usable reading of gas hold up within a high pressure/high
‘temperature autoclave.

BEventual refinements to the model would make this a commercially
viable Void Fraction Meter,

The probe and electronics are now with Canmet for design
refinements and testing under actual autoclave_operating conditions.

The research and . development porticn of this contract by ARJAY
Engineering- Ltd. is complete. This report describes the physical and
. operational = aspects. of the Void Fraction Monitor provided to CANMET.




