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Full Bore Magnetic Flowmeters

1. General:

a. Function:  Measure, indicate, and transmit the process flow in a full pipe.  Meter must be a full bore meter with the magnetic field traversing the entire cross-section of the flow tube.  Insertion magmeters or multiple single point probes inserted into a spool piece are not acceptable.

b. Type:  Magnetic flowmeter, operating based on Faraday’s law, using a pulsed dc type coil excitation with high impedance electrodes.

c. Parts:  Flow tube, transmitter, interconnection cables, mounting hardware.




2.
Service:  Applications as specified.



3.
Performance

a. Range:  1000 to 1 for 6” and smaller, 1500 to 1 for 8” and larger.

b. Accuracy:  Accuracy shall be +/- .2% optional for all flow rates greater than 1.7 feet per second.

c. Repeatability:  (0.05% or (0.0008ft/s, whichever is greater.

d. Calibration shall be per compliance with OIML R49 Type P standards
e. Flow range:  As noted


4.
Process Connection

a.
Meter Size:  As noted

b.
Connection Type: Flanged:ASME/ANSI B16.5  Class 150 in sizes up to and including 24"


For sizes larger than 24"


ANSI/AWWA C207-94  Class B (   87 psi ) 


ANSI/AWWA C207-94  Class D ( 150 psi ) 


ANSI/AWWA C207-94  Class E ( 275 psi )   

      ANSI/AWWA C207-94 to required pressure rating 

c.
Flange Material:  Carbon steel

d.
Pressure Rating:  Meter system shall be fully rated to the same design pressure as the flanges 




5.
Flow Tube:

a. Meter Tube Material:   Carbon Steel: ¾ - 8” 





304 stainless steel: 10” and larger
b. Liner Material:             Polypropylene or Elastomer for Flanged style
c. Electrode Type:  Conical self cleaning electrodes
d. Electrode Material:  316 stainless steel or as recommended by the manufacturer
e. Enclosure Classification:  Standard as submersible in clean water  and buriable with overhead protection (IP68, NEMA 6P)
f. Housing Material: Shall be ABB Plastic or Epoxy Coated Carbon Steel

g. Grounding:  Grounding rings or grounding electrodes shall be provided per manufacturer’s recommendation
h. Submergence:  Continuous in clean water to 30ft and direct burial 3 to 16 ft IP68/NEMA6P.

f. Octagonal Bore Design: Sensors in sizes of 1.5” to 8” shall be Octagonal Bore Design for blunt profile and reduced piping diameters 
g. Sensors in sizes 10” and larger shall be provided with full bore design to reduce head loss

h. Grounding electrode design shall be required along with grounding rings per manufacturer’s recommendation 



6.
Transmitter

a. Power:  85 to 265 VAC or 11 to 24 VDC
b. Display:  Three line back-lit graphical display with capacitive keys; allows for external configuration without removing covers and compromising the integrity of environmental classifications. 
c. Bi-direction flow: Forward and reverse flow indication; total and rate 2x10-digit user configurable display.
d. Totalizers:  Three 9 digit totalizers for forward, reverse and net

e. Enclosure:  Transmitter made of Aluminum
f. “Through The Glass Control” (no key pad; capacitance keys)

g. HART protocol standard
h. Integral Transmitter rotateable up to 270 degrees 

i. Transmitter Module, 180 degrees rotateable 

j. IP 67

k. Calibration shall be per OIML R49 Type P standards
l. Type “P” continuous self checking capabilities (not just on start-up)

m. Redundant data storage in sensor and transmitter with continuous replication of calibration factors, meter size, serial numbers, and site-specific settings. 
n. Infrared service port for meter configuration and diagnostic interrogation 

7. Calibration. 
a. Test Mode:  Provide the ability to verify the accuracy of the unit and the integrity of the current loop without any external equipment.
b. Meter calibration shall be compliant to OIML R49 Type P, self-calibration requirements

c. Meter must be able to generate periodical simulated signals that verify that the output is within predefined limits

d. Coil Inductance and resistance along with electrode voltage and impedance must be verifiable through diagnostic functionality 
e. Warnings and Alarms: Shall be classified to NAMUR NE 107 standards. Meter must have ability to display severity of warning with "maintenance, check-function, failure and out of spec” warning indications. 

f. Alarm priorities shall be classified as: “None; Maintenance; Out-of-spec; Function check; and Error.” 
g. The duration of an alarm, time-summation for that alarms and time elapsed since last alarm message must be recorded and accessible 
h. All replacement transmitters shall be interchangeable without need for programming sensor calibration factors, meter size, site information, and serial numbers
i. Insitu Calibration Verification:  This system shall be used to verify in a quantifiable manner the meter’s current conditions vs. the meters condition when originally manufactured.  This calibration verification of the meter shall be performed without need for physical access to the meter flow tube.  

j. Measurement diagnostics shall be in accordance with OIML standards, which shall include self-verification of the flow meter system including, transmitter, cable, electrodes and coils; through software the system shall have the ability print a certificate of compliance to OIML accuracy standards. 
k. Meters to be designed, manufactured, and calibrated in an ISO9001, UKAS/NAMAS, NIST, or NATA certified facility.  Flow facility must be certified by volume or weight certified provers.  Facility must have the capability to hold the flow rate at the specified calibration points for a minimum of five minutes to allow stabilization for flow and repeatability point checks.


8. Acceptable Manufacturers
a.
ABB or pre-qualified equal.
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