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	Part Number
	Description
	Qty

	Model 394L
	 Bi-directional FPI-Mag( Meter 
	     

	
	
	
	

	

	
	(1) Electronic Unit, including:
	     

	
	
	(1) IP67 Enclosure
	

	
	
	(1) Three-Button Key Pad
	

	
	
	(1) Back-Lit Graphical LCD Display
	

	
	
	(2) Programmable Opto-Isolated Outputs
(1) Digital Input for Batch Function Start, etc.
	

	
	
	(1) 4-20mA Output for Forward Flow
(1) 90-265VAC @0.25A Input Power
	

	
	(1)  Electromagnetic Averaging Sensor including:

            (1)  Protective Coating
	     

	
	
	(20) Feet of Inter-connecting Sensor Cable
	

	
	
	(1) Compression Seal
	

	
	
	(1) Set of Retaining/Installation Rods
	

	
	
	(1) Top Plate
	

	
	(1) Instruction Manual


	     

	
	
	
	

	Built-In Options

	
	Additional Sensor Cable
	     

	
	
	Specified Total Length:       Feet
	

	Special
	18 to 45 VAC/DC Input Power @  1.6A
	     

	Special
	10 to 35 VDC Input Power @ 1.5A
	     

	Accessories

	438000401
	2” Bronze Corporation Stop
	     

	43055-2
	2” Bronze Valve/Stainless Steel Nipple
	     

	43055-3
	3” Bronze Valve/Stainless Steel Nipple (existing installation)
	

	43059-1
	2” Stainless Steel Valve/Stainless Steel Nipple
	     

	43055-4
	3” Stainless Steel Valve/Stainless Steel Nipple (existing installation)
	

	75031
	Insertion Tool
	     

	0624B339001
	Sun Shield
	     

	170007101
	Stainless Steel Tag
	     

	
	
	

	
	
	

	
	
	
	

	
	
	
	


FPI Mag™ SPECIFICATIONS 
A. MAGMETER

General

The magmeter shall consist of two components; an electromagnetic averaging sensor and a converter unit.  The magmeter shall automatically sense and correct for shifting velocity profiles in the pipe by constantly obtaining an area weighted mean velocity.  The sensor shall have reverse flow measurement capability to be shown using three totalizers: positive, negative, and net.  The meter shall be equivalent to the Model 394L FPI Mag Full Profile Insertion Electromagnetic Flow Meter as manufactured by McCrometer, Inc. in Hemet, California.

Converter
The flowmeter converter shall be microprocessor based with a keypad for instrument set up and LCD displays for totalized flow, flow rate engineering units and velocity or totalized flow.  The converter shall power the flow-sensing element and provide a galvanically isolated 4-20mA output for flow, and a flow proportional output.  The output shall be split for forward and reverse flow: 4-12 mA = reverse flow; 12 mA = zero flow; and 12-20 mA = forward flow.  It shall be possible, in the test mode; to easily set the converter outputs to any desired value within their range.  The 4-20mA scaling, time constants, pipe size, flow proportional output, engineering units and test mode values shall be easily set via the keypad and display.  Two separate fully programmable alarm outputs shall be provided to indicate high/low flow rates, empty pipe, fault conditions, reverse flow and over-range conditions.  The converter shall periodically perform self-diagnostics and display any resulting error messages.  All set up data and totalizer values may be protected by a password.

Sensor
The flow-sensing element shall be of an electromagnetic multi point averaging type design and factory calibrated to traceable standards, such as NIST.  Single point insertion or pressure port sensors shall not be acceptable.  Installation of the averaging sensor shall be accomplished under flowing conditions through a 2-inch tap via a full port ball valve or corporation stop into the pipe.  Profiling or site calibration shall not be required.  Measuring electrodes and reference ground electrodes shall be constructed of 316 stainless steel to ensure no corrosion occurs by the passing fluid.  Sensor shall have epoxy coating over stainless steel to help from attack of UV, chemical resistance and excess buildup. Sensor shall be suitable for clean, potable, raw (check algae content) or other debris-free water applications.  The sensor shall not be damaged by extended operation at partially full or empty pipe conditions.

Sensor Cable

The sensor cable is 20 feet of multi-conductor; abrasive resistant, PVC jacketed cable flexible to -40°F.  The sensor cable shall be permanently bonded to the sensor.  Additional sensor cable, up to 250 feet shall be available as an option.
Mounting Hardware
Stainless steel retaining rods, of sufficient length, shall be provided for the smooth installation of the electromagnetic averaging sensor.  Shorter stainless steel retaining rods shall also be provided for the continuous operation of the electromagnetic averaging sensor.  In order to provide stable and secure sensor placement, the sensor shall be capable of compression up to 300 lbs. for use in low pressure PVC pipes and 450 lbs. for use in low pressure metal pipes.  For applications other than low pressure, contact factory for compression instructions. 
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MEASUREMENT

Maximum Velocity For Pipe Sizes

Volumetric flow in filled flow conduits 4" (100
mm) to 138" (3500 mm) utilizing insertable
electromagnetic averaging sensor. Flow
indication in English Std. or Metric units.

Forward: £1% of reading £0.03 ft/s (£0.009 m/s)
zero stability from 0.3 to 20 ft/s (0.09 to 6 m/s)
velocity range;

Reverse: +1% of reading +£0.03 ft/s (x0.009 m/s)
zero stability from -0.3 to -20 ft/s (0.09 to 6 m/s)
velocity range

FLOW MEASUREMENT “:5
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Linearity: 0.3% of range

Repeatability: 0.20% of range
CONDUCTIVITY

Minimum conductivity of 5uS/cm (5umho/cm)

POWER REQUIREMENTS

AC: 90-265VAC/44-66 Hz (20W/25VA) or

DC: 10-35VDC (20W)

AC or DC must be specified at time of ordering.

MATERIALS

Fusion bonded epoxy (NSF 61 approved) coated
316 stainless steel

Insertion Hardware: 316 stainless steel
Compression Seal: Silicone Rubber

Sensor Electrodes: 316 stainless steel

OUTPUTS

Analog: Galvanically isolated and fully
programmable for zero and full scale (0-24mA).
Output Capability <20V. (1000 ohm, 4-20 mA)
4-20mA output is split for 4-12mA = reverse flow;
12mA = zero flow; 12-20mA = forward flow.

Two Programmable Displays: 1. Real-time display:
indicates flow and velocity; 2. Totalizer display:
user selectable engineering units.

Pulse/Frequency: One frequency/pulse transistor
output for flow rate or for external totalizer. Capable
of sinking <250 mA @ <35V.

DUAL ALARMS

2 separate outputs: Isolated and protected
transistor switch capable of sinking <250mA @
<35V. Note: Not isolated from frequency output.
Fully programmable for high/low flow rates, %
of range, empty-pipe, fault conditions, forward/
reverse, polarity (normally open/close), analog
over-range, pulse over-range, pulse cutoff, etc.

TRANSMITTER ENCLOSURE
IP67 Die cast aluminum

5.75"H x5.75" W x6.69"D
(14.6cmH x 14.6cm W x 17cm D)

ELECTRICAL CONNECTIONS
Compression gland seals for 0.125" to 0.375" Dia.
round cable.

ISOLATION
Galvanic separation to 50VDC between analog,
pulse/alarm, and earth/ground.

STANDARDS
CE Certified: Meets ANSI/ISA-S82.01-1988
(Converter only)

ENVIRONMENTAL

Pressure/Temperature Limits:

Sensor: Flow Temperature Range

14°t0 170° F (-10° to 77° C) @ 250 psi

Sensor is submersible (IP68)

Electronics: Operating and storage temperature:
-4° t0 140°F (-20° to +60°C)

KEYPAD AND DISPLAY

Can be used to access and change all set-up
parameters using three membrane keys and an
LCD display.
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CAUTION

Always disconnect the AC power cord before attempting any electrical connections.

All electrical cables enter the unit through compression fittings located on the side of the converter.

Ensure that all unused fittings are plugged so the case remains sealed.

6.5 Terminal Board

All connections are made on the terminal board. To access the terminal board, loosen the four screws on

the back of the converter to remove the rear cover.

("Power Supply )
(IF2 socket )
( Signaling LED ) O O
[ I !
[ Dip switch for block ) | 'ﬁr | TG |
i 1 2|3 4|56 7(8 910 I .
levels enabling SG000R000 Soo
Figure 18: Terminal Board Descriptions QOC00OO00Y voc 90-265 |
11121314 15 16 17 18 19 20 §§§§§
C elF e elRelR

6.6 Sensor Cable

The terminals for the bi-directional sensor cable connection are
numbers 12, 13 on Terminal Block M1 and C, e1F, e2F, e2R and e1R on
the electrode terminal block. Connect the sensor cable wires using
the color code table below. NOTE: the terminal blocks unplug from

4

INPUTS) [RS485) (4-20m
+ -JIB AJl+ -
Sl -

Y

Y 4

the circuit board for easy connection.

SISISNININSISININES
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5

—\|

4 4
6X7)X8)9 10

12013 14 X15 16 {17 J18 X19 20

N I I s I I N O Iy B

A A

A A A A

11 12 13 14 15 16 17 18 19 20 | 3
SH( [C Ej C EN -
g § § gg [COILSI 24V OUT1 lOUT2 l
o o o Figure 19: Terminal Block M1
< = Assignments
O
g & [ws) V|| @
X D2 ||z |= i i
= 5 [|=]|2 |2 Terminal | Wire Color Connected To
=~ || m
) bl bl o] -
O wSmS Wb 2 #12 Yellow Coil
: KR LR
A B B o M5 #13  |Red Coil
«—Shrink C Black Ground electrodes
= - Tube elF Blue Forward Electrodes 1
Shrink , On .
Tu be_N Reverse e2F Pink Forward electrodes 2
: L Electrode -
Wires e2R Pink (In Reverse electrodes 2
CaEIe_, shrink tube)
Jacket elR Blue (In Reverse electrodes 1
| shrink tube)
Figure 20: Sensor Cable Connections
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The two pulse outputs are transistor outputs used to activate external devices when the flow reaches a
predetermined set point.

- Opto-isolated output with collector and emitter terminals floating and freely connectable

- Maximum switching voltage: 40 VDC

- Maximum switching current: TOOmA

- Maximum saturation voltage between collector and emitter @100mA: 1.2V

- Maximum switching frequency (load on the collector or emitter, RL=4700Q, VOUT=24VDC):
1250Hz

- Maximum reverse current bearable on the input during an accidental polarity reversion
(VEC): TOOmMA

- Insulation from other secondary circuits: 500V

A common application of a relay (pulse) output should be connected as follows:

(Pulse Input 2) (Pulse Input 1)

11131415 |

Opto-Isolated Pulse Output Diagram

Dual Opto-isolated Pulse Output Hook-up

A typical application of two isolated pulse outputs is provided below:

Jumper between

Terminals 16 & 18 + - A 1
_ |1 . arm
o I l I l H (Pulse input 1)
1 23 4|5 6 7| = 10 :
|
OOOOO0OOGOO !
I:I:I:II:II:II:[:IE‘I:II:I L___ Alarm 2
OCOOO0OPPDE@O (Pulse input 2)
[ e = == = e ] :
11 121314 151 17 18 llP 20 :
H 1
i
1

Figure 25: Pulse output hook-up with external power supply

NOTE: Pulse outputs can be used without external power supplies. Terminals 15 and 20 should be used to
properly connect internal power supply to the scheme shown above. Please consult the factory with any
questions. Please consult the table in Section "Menu 6-Outputs' for all the possible applications for the two
outputs.
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WARNING! Hazardous supply voltage can shock, burn, or cause death.

The power supply line must be equipped with external surge protection for current overload (fuse or dircuit
breaker with limiting capacity not greater than 10A). It must be easily accessible for the operator and clearly

identified.

Power connection is made using the power terminal block on the upper right side of the terminal board. NOTE:
the terminal block uplugs from the circuit board for easy connection. Connect earth ground to the protective
grounding terminal before making other connections. The power supply of a standard converter is 90-265VAC,
44-66Hz at maximum 20W. DC converter is available as an option.

TyLL?;ﬁVy'Zi_’Q % i

Black Wire

A O

Neutral Wire
Typically A
White Wire

—Ground Wire
Typically A

I
LNL

Green Wire

Power Supply Terminal Block
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