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NuFlo™

NOA-332
Net Oil Analyzer

The Model NOA-332 Net Qil Analyzer is an electronic readout
instrument designed for use with a production or test
separator to measure and record quantities of produced oil,
water and gas. The NOA-332 may be used with two-phase or
three-phase separators. A watercut sensor placed in the oil
emulsion line and determines the percentage of water in the
oil, often referred to as percent BS&W. Flow meter and
emulsion signals are read ten times a second and volumes
calculated once a second allowing the NOA-332 to determine
volumes more accurately than RTUs, PLCs, or other computing
devices.

The NOA-332 has three selectable operating modes (timed
well test, cycled well test, and continuous well test) and
allows the operator to program up to sixty-four (64) well
names in memory. All well test data is associated to the well
name making well test accounting simple.

Features
¢ 512 KB static RAM memory with 5 year lithium battery
backup
* Most recent 256 alarm and event logs plus 366 well test
logs maintained in memory
e Allows entry of up to 64 well names
® Four levels of security access
e Three well testing modes available
e Optional output boards permit automatic well test
switching, alarm control functions, or volumetric pulse
output
e Full SCADA compatibility via Modbus protocol
e Front panel keypad & LCD permit on-site calibration and
viewing of all parameters
e System measures gas, emulsion, free-water, and gross
volume plus two auxiliary inputs
e User selectable analog input assignments

e Optional switch input board permits alarm and on-off
control functions, including remote start/stop of well test

e |ndustry standard calculations for gas and liquids
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Well Test Modes
Timed Mode
e Single well test using purge time and test time to define
the well test cycle. Manual start and automatic stop of
well test cycle.

Cycled Mode

e Same as Timed mode except system automatically indexes
down the Well Test Table list, testing each well in
sequence. Specific wells can be easily excluded and
testing may begin with any well. As each test concludes,
the test results are logged into memory.

Continuous Mode

e Single well testing using purge time and fixed 24-hour test
time to define the well test cycle. Testing continues until
the operator manually ends the test. Well test data is
logged into memary at the end of each 24- hour period and
when the test is concluded. Counters track total
accumulated volumes. Manual start and manual stop of
well test cycle.



Calculations

e (as Compressibility: PAR Research Project NX-19 (3
component), NX-19 (20 component), AGA-8 1985, AGA-8 (20
component), AGA-8 (3 component)

e QOrifice Meter: AGA Report No. 3

e Turbine/PD Meter: AGA Report No. 7 for gas, APl MPMS
Chapter 5.3 for liquids

e liquid Flow Compensation: Temperature Compensation per
API MPMS Chapter 11.1, Table 6A, 6B, 6C, 24A, 24B, or 24C.
Pressure compensation per APl MPMS Chapter 11.2.1 or
Chapter 11.2.2

All meter inputs are monitored continuously and updated as fluid
dumping occurs during test cycle. For greater accuracy, when
calculating net oil and net water volumes, the Watercut signal is
not valid until the Emulsion meter registers flow. Meter pulses are
accumulated and compared against %BS&W ten times each
second to determine proportional volumes of oil and water. If a
Gross Volume flow meter is not used, the system calculates gross
volume as the sum of net ail and total water.

Net Oil Analyzer
NOA-332

Well Test Table

The NOA-332 maintains an internal table of well names and a
corresponding purge time, test time, and output action (if using the
optional DIO board). The operator may enter from 1 to 64 names
and associated values in this table. The well names may be up to
20 characters long.

Internal Timers
Purge Timer
e User programmable from 0 to 1440 minutes.
The purge timer disables the NOA-332 until flow rates
stabilize in the vessel. When the purge timer counts down to
zero, all internal registers are reset to zero and the well test
timer begins counting down to zero.
Test Timer
e ‘Timed Test" mode and ‘Cycled Test" mode are user
programmable from 0 to 72 hours. When operating in
‘Continuous Test’ mode, the well test timer is automatically

fixed at 24 hours. When the test timer reaches zero, the NOA-
332 stores all data in memory.
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Well Test Data
The NOA-332 maintains a log of well test data for each well
tested. This log consists of the following:
¢ \Well name/number
e Operator location
e Time/date of test
e Length of well test
e Actual volume of ail
e 24-hour volume of oil
e Actual volume of total water
® 24-hour volume of total water
e Actual volume of gas
® 24-hour volume of gas
e Actual volume of gross fluid
e 24-hour volume of gross fluid
e Continuous volume of ail
e Continuous volume of total water
e Continuous volume of gas
e Continuous volume of gross fluid
e Flowing average of watercut percentage
e Average flowing value of auxiliary 1 and auxiliary 2 analog
inputs
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Software

e Windows 95/98/NT compatible software.
 Quick and easy setup utilizing a standard PC.
e Simple calibration procedure.

e Settings may be changed on line.

¢ All changes are logged by operator password.

Options

Capacitance Probe Board

Provides power to and accepts frequency signal from the NuFlo
Capacitance Probe. Also provides a 4 to 20 mA signal representing
Percent Watercut for customer use.

Digital 1/0 Board
Four-channel and eight-channel boards available. Four-channel

board has 1 amp relay outputs. Eight-channel board has 3 amp FET
outputs.

Switch Inputs
e User configurable - used in conjunction with digital outputs to
provide on/off control features.
¢ Remote Start & Stop of well test cycle.

Switch Outputs

e [n alarm output mode, can be used to indicate hi/low alarm
conditions as set by operator; used in conjunction with alarm
inputs to acknowledge alarms and provide on/off control.

* |n volumetric pulse output mode, pulse width and volume per
pulse is defined for use with remote incremental counters to
register gas volume, water volume, oil volume and gross
volume.

e |n well test output mode, the digital output can be latched or
momentary with user defined pulse interval; outputs are user
selectable for binary indication of the well number in test.

Environmental
Operating Temperature Range
e \Vith external power supply:
-40 °C to +85 °C (-40 °F to +185 °F)
e |CD & integral power supply:
-20 °C to +70 °C (-4 °F to +160 °F)
Humidity
¢ 0-90% Non-condensing
Hazardous Location Use

e UL listed for USA and Canada, Class 1 Division 2 — requires
external power supply and NuFlo Watercut Monitor
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USA:

Canada:

International:

Inputs
Flow Meter Inputs
e Frequency: 1 to 3000 Hz,
Amplitude: 20 mV to 10V p-p
* Frequency inputs can be used to measure gas, emulsion,
free-water, and gross volume
Pressure & Temperature Transmitter Inputs
* 0to 5 VDC (includes 1 to 5 VDC)
¢ 0to 20 mA (includes 4 to 20 mA)
e Two 100 ohm RTD input channels

Water in Oil Meter
® 0to5VDC (includes 1 to 5 VDC)
¢ 0 to 20 mA (includes 4 to 20 mA)
e (Optional board required for the NuFlo Capacitance Probe

Communications

¢ Modbus and Square D RNIM protocols
e Protected from high-voltage transients
e Baud rates up to 19200

Data Storage

Battery-sustained memory assures storage of all well test
records, alarm logs, and event logs. If power outage occurs
during a well test, the test is concluded with all data safely
stored and display will report the power failure upon restart.
All flow and configuration data is saved.

Display & Keypad

e 74-key, membrane switch, tactile response

® 4-line by 20-character per line alphanumeric liquid crystal
display

Packaging

e 12 x 10 x 6 NEMA 4 fiberglass enclosure
 two-inch pole mount or bulkhead mount
® optional stainless steel enclosure

Power Supply Options
Various options will require different power supplies. Your
local representative or the factory should always be

* Pre and post radio delay supported consulted.

Communications Ports External Power Supply

e COM1 — RS-232 for laptop computer

e COM2 — jumper selectable, RS-232 DTE or RS-485,
Modbus slave port

e COM3 — RS-485, Modbus slave or master

e Accepts either 230 or 115 volts AC power and provides
both 12 and 24 volts DC.
e Solar power available — consult factory

Integral Power Supply

e Power module and/or DC power board mount inside the
NOA-332 enclosure and permit the NOA-332 to be
powered by 100 to 240 volts AC or 10 to 30 volts DC.

WARRANTY-LIMITATION OF LIABILITY: Seller warrants only title to the product, supplies, and materials and that, except to software, the same are free from defects in
workmanship and materials for a period of one (1) year from the date of delivery. Seller does not warranty that software is free from error or that software will run in an
W uninterrupted fashion. Seller provides all software "as is". THERE ARE NO WARRANTIES, EXPRESSED OR IMPLIED, OF MERCHANTABILITY, FITNESS OR OTHERWISE
WHICH EXTEND BEYOND THOSE STATED IN THE IMMEDIATELY PRECEDING SENTENCE. Seller's liability and Buyer's exclusive remedy in any case of action (whether in
contract, tort, breach of warranty or otherwise) arising out of the sale or use of any product, software, supplies, or materials is expressly limited to the replacement of such
products, software, supplies, or materials on their return to Seller or, at Seller's option, to the allowance to the customer of credit for the cost of such items. In no event
shall Seller be liable for special, incidental, indirect, punitive or consequential damages. Seller does not warranty in any way products, software, supplies, and materials
not manufactured by Seller, and such will be sold only with the warranties that are given by the manufacturer thereof. Seller will pass only through to its purchaser of such
items the warranty granted to it by the manufacturer.

NuFlo mMeasurement Systems

A NuFlo Technologies Company

North America
1.800.654.3760

nuflotech@nuflotech.com

Singapore
65.6737.0444

singapore@nuflotech.com

Bognor Regis, UK:
44.1243.826741

uk@nuflotech.com

For representation in your area

Houston, TX e Corpus Christi, TX e Longview, TX e Odessa, TX ® Duncan, OK
Shreveport, LA ® Houma, LA e Lafayette, LA e Laurel, MS e Bakersfield, CA
Saginaw, Ml e Casper, WY e Broomfield, CO e Dallas, TX ¢ Tulsa, OK
Calgary, AB e Edmonton, AB

Jakarta, Indonesia ® Aberdeen, Scotland ¢ Bognor Regis, UK
Dubai, UAE e Hassi Messaoud, Algeria ® Singapore

www. nuflotech.com < HOUSTON HEAD OFFICE: 281.582.9500
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