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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 PAO3 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
PA03 Signal Conditioner and includes information for wiring connections for the various
applications.

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

3.0 DESCRIPTION

The PAO3 Signal Conditioner is a solid state electronic package designed to transmit the output
signal of a turbine flowmeter over distances greater than 1000 feet. The unit will also amplify a
flowmeter output signal in an environment that is characterized by high electrical noise generated by
electrical devices.

The PAO3 Signal Conditioner converts the input signals from the flowmeter to a pulse output whose
frequency is proportional to the rotation of the flowmeter rotor.

The PAO03 Signal Conditioner is packaged in a 3%2-inch diameter explosion-proof enclosure, NEMA
4X, or a polypropylene. Refer to Section 4.2 for further information. All connections are made to the
terminal strip.
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40 OPERATION

The PAO3 Signal Conditioner provides a low-level signal to an amplifier. The low-level signal is
amplified and converted to an output pulse signal whose frequency is proportional to the rotation of
the flowmeter rotor. The output is buffered and the output pulse level is selectable.

CAUTION

DO NOT remove the cover of an explosive-proof enclosure
located in a hazardous area while power is applied.

5.0 INSPECTION AND INSTALLATION

5.1 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.

5.2 INSTALLATION

Figure 2 shows the different enclosures for the PA03. The explosion-proof housing can be mounted
on top of the flowmeter or on the end of the conduit. All connections are made to a terminal strip.




6.0 SPECIFICATIONS

A description of the Model Numbering System, Table 1 is provided in this Section.

Power Requirements:

Signal Input:
Frequency Range

Sensitivity

Signal Output:

Impedance

Output Level

Environmental:
Temperature Range
Operating & Storage
Humidity Range

Operating & Storage

Enclosures (Refer to Figure 2):

Polypropylene

NEMA 4X

Class 1, Div I, Group A, B, C, & D

+5VDC to 32 VDC at less
than 30mA, reverse voltage
protected

0to 10K Hz

10mV peak-to-peak at 5VDC
power input

1.2K ohms

Pulse output level
selectable with one resistor

-40 to +85°C
(-40 to +185°F)

5 to 95%, Non-Condensing



TABLE 1
PAO3 MODEL NUMBERING SYSTEM

IPA03|--|3_|-- IA | lgggi |

BASE MODEL NUMBER —

INPUT POWER
5VDCto32VDC

SIGNAL INPUT
MAGNETIC

ENCLOSURES
-3 = POLYPROPYLENE (Figure 2A)
B6 = NEMA 4X (Figure 2)
B7 = NEMA 4X, MS Connectors (Figure 2)
-9 = CLASS 1, DIV Il GROUP A, B, C & D (Figure 2C)

APPROVALS
Blank = NO APPROVALS
IS = INTRINSICALLY SAFE
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Figure 2. PAO3 Enclosures.
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7.0 MAINTENANCE
7.1 PERIODIC MAINTENANCE

There is no maintenance required for the PAO3 units. Cleaning normally associated with electronic
equipment is recommended on an as-needed basis.

7.2 SPARE PARTS

It is recommended that one Printed Circuit Board, FLOW TECHNOLOGY, INC. Part Number 84-
12715-101, be maintained as a spare part for each unit in service.

7.3 TROUBLESHOOTING

Determine if the defective component is the magnetic pickoff or the printed circuit module.

SYMPTOM PROBABLE CAUSE REMARKS
No sine wave at No input from Check
Tland T2. flowmeter. flowmeter
pickoff.
No saturated sine Amplifier ULA has Replace Ul
wave at pin 1 of failed.
UlA.
No pulse output at Schmitt trigger Replace Ul
pin 7 of U1B. has failed.
No pulse output at Transistor Q1 is Replace Q1
T4. defective.
OR
External load Check external
shorted. load.



7.4 SCHEMATIC

Figure 3 shows the schematic and Figure 4 shows the component layout for the PAO3 Signal
Conditioner.

8.0 THEORY OF OPERATION

The PA03 Signal Conditioner consists of an input signal operational amplifier and an output buffer.
The input amplifier accepts the low-level signals from a magnetic type flowmeter pickoff with both
leads floating. The pulse output is isolated from the load with transistor, Q1. Transistor, Q1, also
serves as a buffer to provide more output drive to the load.
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Figure 3. PAO3 Signal Conditioner Schematic.
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APPENDIX A - INSTALLATION OF INTRINSICALLY SAFE UNITS

CA03/PAO3

1. The barrier must be approved under the FM entity concept.
2. Installation must be in accordance with ANSIAISA-RP12-06-01 (Recommended Practice for Wiring Methods for Hazardous
(Classified) Locations Instruments Part 1: Intrinsic Safety) and the ANSI-NFPA 70 (National Electrical Code)

1

ground.

GCoOND O~

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

Only the -102 pickoff sensors are suitable for Class Il and Class |ll hazardous locations.
The NEMA 4X rating applies to the CA03/PA03-3-a-0000B6-¢ enclosure only.

The maximum cable inductance between the PAQ3 and associated apparatus must not exceed 3.8mH.
The CAO3 is a 5-30 volt powered device, which outputs a 0-10V pulse.
The PAQO3 is a 22-30 volt powered device, which outputs a 0-10V pulse.

[ alinidebdelededeiede e il bl [ m e e e e s m s ————
i Hazardous Area I Non Hazardous (Unclassified)
! Class |, Diy 1, Groups A, B, C, D : Location
1 Class I, Div 1, Groups E, F, G (Note 5) |
1 Class Il NEMA 4/ NEMA 4X (Note 5,6) :
1
1 .
i CAO03/PA03-3-a-0000-b-1S Associated Apparatus
1
1
H - CAQ3/PAD3  Pwr ! + Supply and
i | Pickoff | Com : Return Control
i || Fout H Signall Equipment
1
: i
[ 1
H 1
1 1
H Pickoffs: (PAD3) CAO03 Entity : FM Approved Barrier (Note 1) The supply and
H 27-32400-101, -102, -103 Parameters: 1 Follow the asscciated control equipment
: i Vi 30V 1 apparatus manufacturer's must not use or
1 Pickoffs: (CAO3) Imas: 250MA | installation drawing. generate more
1 27-32404-101, -102, -103 C: 0 1 Where multiple barriers or than 250Virms or
H L: 0.5mH 1 barrier channels are connected Vdce.
H PAO3 Entity : in an entity installation, only
! Parameters: 1 approved barrier configurations
1 Vinae 30V 1 may be used and
: Ima 250mA : barrier/channels must be of the
! 0 same polarity.
] 1
1 L: 0 1
' L

The structure to which the CA03/PA03 and pickoffs are mounted must be at the same earth potential as the barrier earth

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 U € Vg or U
lsc OF lg S lax OF |
Caor CozCi+ Ceaple
Laor Loz Li+ Leane

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 Date Approved
21225 927110 R REED
TITLE: FM Installation Control Drawing PREPARED DATE APPROVED DATE
CA03/PA03 SIGNAL CONDITIONER | \Veker 4122010
Size Drawing No. Rev
A 76-61827 H Sheet7 of 8

SF-69985 Rev A per ECO 20855
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