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Thank you for selecting a FLOW TECHNOLOGY, INC. product for your flow
measurement application.

Virtually every major commercial, government, and scientific organization is making
use of our products, expertise and extensive technical support. This is a culmination
of years of refinement in our flowmeter and calibrator designs which has resulted in
the technological leadership in the flow measurements field which we enjoy.

We are proud of our quality products, our courteous service and welcome you, as a
valued customer, to our growing family.




WARRANTY

Limited Warranty. Seller warrants that
goods delivered hereunder will at delivery be
free from defects in materials and
workmanship and will conform to seller's
operating specifications. Seller makes no
other warranties, express or implied, and
specifically makes NO WARRANTY OF
MERCHANTABILITY OR FITNESS FOR
A PARTICULAR PURPOSE.

Limitation of Liability. Seller's obligation
under the warranty shall be limited to
replacing or repairing at Seller's option, the
defective goods within twelve (12) months
from the date of shipment, or eighteen (18)
months from the date of shipment for
destination outside of the United States,
provided that Buyer gives Seller proper notice
of any defect or failure and satisfactory proof
thereof. Defective goods must be returned to
Seller's plant or to a designated Seller's
service center for inspection. Buyer will
prepay all freight charges to return any
products to Seller's plant, or other facility
designated by Seller. Seller will deliver
replacements for defective goods to Buyer
freight prepaid. The warranty on said
replacements shall be limited to the unexpired
portion of the original warranty. Goods
returned to Seller for which Seller provides
replacement under the above warranty shall
become the property of the Seller.

The limited warranty does not apply to
failures caused by mishandling or
misapplication. Seller's warranty obligations
shall not apply to any goods which (a) are
normally consumed in operation or (b) have a
normal life inherently shorter than the
warranty period stated herein.

In the event that goods are altered or repaired
by the Buyer without prior written approval
by the Seller, all warranties are void.
Equipment and accessories not manufactured
by Seller are warranted only to the extent of
and by the original manufacturer's warranty.
Repair or replacement goods furnished
pursuant to the above warranty shall remain
under warranty only for the unexpired portion
of the original warranty period.

Should Seller fail to manufacture or deliver
goods other than standard products appearing
in Seller's catalog, Seller's exclusive liability
and Buyer's exclusive remedy shall be release
of the Buyer from the obligation to pay
purchase price therefor.

THE FORGOING WARRANTIES ARE IN
LIEU OF ALL OTHER WARRANTIES
WHETHER ORAL, WRITTEN, EXPRESSED,
IMPLIED OR STATUTORY. IMPLIED
WARRANTIES OF FITNESS AND
MERCHANTABILITY SHALL NOT APPLY
SELLER'S WARRANTY OBLIGATIONS
AND BUYER'S REMEDIES THEREUNDER
(EXCEPT ASTO TITLE) ARE SOLELY AND
EXCLUSIVELY AS STATED HEREIN. IN
NO CASE WILL SELLER BE LIABLE FOR
SPECIAL, INCIDENTAL OR
CONSEQUENTIAL DAMAGE.

The total liability of Seller (including its
subcontractors) on any claim whether in
contract, tort (including negligence whether
sole or concurrent) or otherwise, arising out of
or connected with, or resulting from the
manufacture, sales, delivery, resale, repair,
replacement or use of any goods or the
furnishing of any service hereunder shall not
exceed the price allocable to the product or
service or part thereof which gives rise to the
claim.
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1.0 SCOPE

This manual is provided for information and guidance of personnel responsible for the
installation and operation of the CA03 Signal Conditioner manufactured by Flow Technology,
Inc. of Phoenix, Arizona.

2.0 PURPOSE

The purpose of this manual is to provide information detailing the operational characteristics
of the CAO03 Signal Conditioner.

This manual does not contain information or instructions for custom application(s).

3.0 DESCRIPTION

The CAO03 is used in conjunction with a modulated carrier (RF) pickoff to eliminate the effects
of magnetic drag on the rotor. The pickoff coil senses the rotation of the flowmeter rotor and
provides a modulated input signal to the CA03. The Signal Conditioner converts the input
signal to a pulse output. The frequency of the pulse output is proportional to the rotation of the
flowmeter rotor. The CA03 amplifies the signal to provide a clean signal for a long distance.

The CAO03 is packaged in a 3%2-inch explosion-proof or a NEMA 4X enclosure.

4.0 INSPECTION, INSTALLATION, AND OPERATION
4.1 INSPECTION
The equipment is ready for immediate installation upon receipt. However, the unit should be

checked to assure that no damage occurred during shipment. At least, a visual inspection for
broken or loose components should be conducted.



4.2 INSTALLATION

The explosion-proof housing can be mounted on top of the flowmeter or on the end of the
conduit. Figure 1 shows the wiring diagram for the CA03. All connections are made to the
terminal strip.

The Signal Conditioner should be located within 100 feet of the flowmeter, since the
performance of the unit is affected by the characteristics of the connecting cable. Belden
#8761 or equivalent (22 gauge, single pair, shielded instrument cable) is recommended for
connecting the pickoff to the CA03.

NOTE: Adjust carrier level to 9 to 10 volts peak to peak for the CAO3-4-x-XxXxx-x-X, the
CAQO3-x-D-xxxx-x-x and the CAO3-4-D-xxxx-x-x Amplifiers.

4.3 OPERATION
A pickoff provides a low level signal to the CA03 Signal Conditioner. The low level signal is

amplified and converted to an output pulse signal whose frequency is proportional to the
rotation of the flowmeter rotor.

CAUTION

DO NOT remove the cover of an explosion proof
enclosure located in a hazardous area while power
is applied.
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5.0 SPECIFICATIONS

Refer to Figure 2 for dimensions of the Explosion-proof, Class 1 Div Il, Groups A, B, C & D
and the NEMA 4X enclosures.

Power Requirements: +22 VDC to 32 VDC at 30mA
+11 VDC to 22 VDC at 30mA
Signal Input:
Frequency Range 5 to 3500 Hz. Varies as

a function of cable
characteristics, rotor mass
and distance between pickoff
coil and flowmeter rotor.

Oscillator Frequency Approximately 45K Hz at
approximately 10 Volts
peak-to-peak

Coil (Pickoff) Inductance 1 MilliHenry
Coil (Pickoff) Resistance 10 OHMS +10%
Cable Length 100 feet (30 meters) maximum

from pickoff of amplifier,
in an electrical noise free
environment.

Signal Output: Pulse output 0 - 10 Volts
peak-to-peak for +22 VDC to
32 VDC at 30mA power option and
0 - 8 Volts for +11 VVDC to 22

VDC at 30mA power option.
Environmental:
Temperature Range
Operating & Storage -40°C to +85°C
(-40°F to +185°F)
Humidity Range
Operating & Storage 5 to 95%, Non-Condensing



TABLE 1

CA03 MODEL NUMBERING SYSTEM

e nosl |-

lo 000 |-

BASE MODEL NUMBER—™—

INPUT POWER
3=22VDCto32VDC
4=11VDCto 22VDC

SIGNAL INPUT

C = RF Carrier
D = Other RF Carrier*
E = Exotic Material RF Carrier

ENCLOSURES
B6 = NEMA 4X
B7= NEMA 4X, MS CONNECTORS
9=CLASS 1,DIVIIGROUPA,B,C,&D

APPROVALS
Blank = No Approvals
IS = Intrinsically Safe

* Non-Standard pickoff (other manufacturer)
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6.0 MAINTENANCE

6.1 PERIODIC MAINTENANCE

There is no maintenance required for the CAO03 Signal Conditioner. Cleaning normally
associated with electronic equipment is recommended on an as-needed basis.

6.2 SPARE PARTS

It is recommended that one Printed Circuit Board Sub-Assembly, Flow Technology, Inc. Part

Number 02-12758-101, and a box of 1/8 Amp PICO fuses, Flow Technology, Inc. Part
Number 23-12403-1, be maintained as spare parts for each unit in service.

6.3 TROUBLESHOOTING

The Troubleshooting Guide lists some of the most common failures encountered with the
Signal Conditioner and the corrective action to take for each symptom.

6.4 SCHEMATIC

Figure 3 shows the schematic for the CAO3 Signal Conditioner.



TROUBLESHOOTING GUIDE
The following guide shows some of the common problems that may occur during the operation of the Signal
Conditioner. Various symptoms are listed as well as the probable cause of the symptom followed by remarks and
corrective suggestions.

TROUBLESHOOTING GUIDE

SYMPTOM PROBABLE CAUSE REMARKS/SUGGESTIONS
No voltage at the positive Blown fuse. Replace 1/8 Amp fuse.
Side of C1
No voltage at the positive Defective regulator IC| Replace regulator IC2 with same type.
Side of C2.
No 45 KHz carrier signal at the Defective pickoff coil Check pickoff for 10Q + 10%DC
Collector of Q1. OR resistance; if not 10 Q+ 10%,
Transistor Q1 is defective. replace pickoff.
Replace Q1.

There is no 4V peak-to-peak
Detected signal at collector Transistor Q2 has failed. Replace Transistor Q2.
of Q2 when flowmeter
rotor is turning.

No sine wave appears at pin 7
of ICIB when flowmeter rotor Amplifier ICIB is defective. | Replace amplifier ICI.

IS turning.

No output pulse appear Transistor Q3, or diode CR2 Replace transistor Q3 or diode CR2.
at the collector of are defective.

transistor Q3. OR OR

The external load is shorted. Locate short in load and repair.
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Figure 3. CAO03 Signal Conditioner Schematic.
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7.0 THEORY OF OPERATION
7.1 FUNCTIONAL DESCRIPTION

The CAO03 Signal Conditioner consists of five (5) basic sections: a voltage regulator, an
oscillator, an amplitude detector, an amplifier filter and an output buffer.

7.1.1 Voltage Requlator

The voltage regulator is a three terminal device that provides a regulated +15 VDC or +8
VDC (depending on model) to the CA03 amplifier sections. The regulator includes current
limiting, thermal shutdown protection and safe area compensation.

7.1.2 Oscillator
The oscillator circuit consists of transistor, Q1, and its associated components. The pickoff
coil and capacitor, C4, determine the oscillator frequency at approximately 45 KHz. The

oscillator level should be greater than 6 Volts peak-to-peak. The 45 KHz carrier modulates at
approximately 10% when the flowmeter rotor is turning.

7.1.3 Amplitude Detector

From the oscillator section, the modulated signal passes into the amplitude detector. This stage
consists of Q2 and its associated components. The modulated signal is filtered in this section
to roll off most of the 45 KHz carrier. The detected signal at this point is approximately 4
Volts peak-to-peak with approximately 0.12 Volts peak-to-peak carrier imposed on it.

7.1.4 Amplifier Filter

After detection, the signal passes into an amplifier filter consisting of IC1B and its associated
components. Further filtering and amplification to a saturated sine wave takes place in this
section.

Capacitor, C10, permits further filtering by applying the 45 KHz carrier to the differential
input of IC1B. Because the 45 KHz is applied to both inputs, the carrier is canceled out by the
common mode rejection of amplifier IC1B. The 4 Volt peak-to-peak detected signal only
appears at pin 6 of IC1B because capacitor C10 acts as a block to the detected signal.
Amplifier IC1B is approximately 7 VDC or 4 VDC (depending on model) with less than 0.5
Volts of noise for no flow through the flowmeter.

11



Figure 4. Component Layout.



APPENDIX A: INSTALLATION OF INTRINSICALLY SAFE UNITS

CAO03/PAD3

A T e g s T H
1 Hazardous Area I Non Hazardous (Unclassified) '
1 Class |, Diy 1, Groups A, B, C,D : Location !
1 Class |l, Div 1, Groups E, F, G (Note 5) I !
1 Class Il NEMA 4/ NEMA 4X (Note 5,6) H H
1 1

1 .

E CAD3/PA03-3-a-0000-b-1S Associated Apparatus E
[ I 1
H - CAO3/PAO3  Pwr 1 + Supply and !
1 | Pickoff | Com T Return Control !
i || Fout : Signal Equipment :
i ! :
1 1 1
1 1 1
i ! :
] 1 1
1 ickoffs: ntity \ pproved Barrier (Note & supply an '
1 Pickoffs: (PA03) CAD3 Entit: ' M A d Barrier (Note 1)  Th ly and H
H 27-32400-101, -102, -103 Parameters: 1 Follow the associated control equipment !
: i Vina: 30V 1 apparatus manufacturer's must not use or !
! Pickoffs: (CA03) linax: 250mMA : installation drawing. generate more '
1 27-52404-101, -102, -103 C: 0 1 Where multiple barriers or than 250Vrms or H
H Li: 0.5mH 1 barrier channels are connected Vdc. !
H PAD3 Entity : in an entity installation, only !
! Parameters: 1 approved barrier configurations 1
1 Vina: 30V 1 may be used and :
H Iz 250mMA : barrier/channels must be of the H
H C: 0 1 same polarity. !
1 L:0 1 1
L e o e e e e e e e e e L o e e o e . —— —— — ———— — ————— —m e — e ———— 1
Notes

1. The barrier must be approved under the FM entity concept.

2. Installation must be in accordance with ANSI/ISA-RP12-08-01 (Recommended Practice for Wiring Methods for Hazardous
(Classified) Locations Instruments Part 1: Intrinsic Safety) and the ANSI-NFPA 70 (National Electrical Code)

The structure to which the CA03/PAO3 and pickoffs are mounted must be at the same earth potential as the barrier earth
ground.

Supply (Pwr) and signal (Fout) must be run in individual twisted shielded pairs.

Only the -102 pickoff sensors are suitable for Class |l and Class |l hazardous locations.

The NEMA 4X rating applies to the CA03/PA03-3-a-0000B6-c enclosure only.

The maximum cable inductance between the PA0O3 and associated apparatus must not exceed 3.8mH.

The CA03 is a 5-30 volt powered device, which outputs a 0-10V pulse.

The PAO3 is a 22-30 volt powered device, which outputs a 0-10V pulse.

o

O©ON®D ;A

Equipment that is FM approved for intrinsic safety may be connected to FM approved barriers based on the “Entity Concept”. The
combination is then intrinsically safe if the FM entity concept is acceptable to the authority having jurisdiction (AHJ) of the
installation.

The FM approved barrier must meet the following criterion:
Vo or Ug £ Ve or U
ls; or I < Ly OF I
Ca0r Coz Ci+ Coanie
Laor Loz Li+ Leage
The configuration of the associated apparatus must be FM approved under entity concept

No changes may be made to this drawing without FM approval

Installation Control Drawing e o Fpproee
21225 92710 R REED
TITLE: FM Installation Control Drawing PREPARED DATE APPROVED DATE
CA03/PA03 SIGNAL CONDITIONER J Walker 4122010
Size Drawing No. Rev
A 76-61827 H Sheet 7 of 8

SF-69985 Rev A per ECO 20855
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