SECTION 40 72 13 or 40 71 69
ULTRASONIC LEVEL Transmitter and/or Open Channel Flowmeter
PART 1 -GENERAL
A. FMU 90 is suited for continuous, non-contact level measurement of fluids, pastes, sludge and powdery to coarse bulk solids. Also, flow measurement in open channels and weirs possible as the simultaneous measurement of level and flow in a storm water overflow basin with only 1 sensor. Up to 6 relays for tendency alarm, flow pulse output or backwater/sludge alarm, 1 or 2 channel version.
B. 1.02 SUBMITTALS

A. Furnish complete Product Data, Shop Drawings, Test Reports, Operating Manuals, Record Drawings, Manufacturer’s certifications, Manufacturer’s Field Reports
B. Product Data:

1. Dimensional Drawings.

2. Materials of Construction:

3. Measurement accuracy.

4. Range and range ability.

5. Enclosure Rating.

6. Classification Rating.

7. Power:

a. Voltage.

b. Wattage.

8. Output options.

1.03 QUALITY ASSURANCE

A. Manufacture instruments facilities certified to the quality standards of ISO Standard 9001 - Quality Systems - Model for Quality Assurance in Design/Development, Production, Installation, and Servicing.

1.04 DELIVERY, STORAGE, AND HANDLING

A. Store all instruments in a dedicated structure with space conditioning to meet the recommended storage requirements provided by the Manufacturer.

B. Any instruments that are not stored in strict conformance with the Manufacturer’s recommendation shall be replaced.
1.05 PROJECT OR SITE CONDITIONS

A. Provide instruments suitable for the installed site conditions including, but not limited to, material compatibility, site altitude, process and ambient temperature, and humidity conditions. 
B.
The Contractor shall provide ultrasonic open channel flow measuring systems which contains preprogrammed and selectable linearization tables for the most common flumes and weirs.

C.
The maximum measuring error must be no more than ±0.2 % of the maximum span of the sensor and typical measuring error must be no more than ±0.2 % of the maximum span of the sensor with a measured value resolution of 1 mm (0.04 in).

D. 
As described in this specification, the ultrasonic open channel flow measuring shall have the operating features and include the appurtenant equipment listed below. The Manufacturer shall supply any equipment necessary to set up the meter in working order.

1.06 WARRANTY
A. The meter shall have standard one year warranty from date of shipment and if the meter is commissioned by a factory certified technician, the warranty is extended to three years from the date of shipment. 

1.07 MAINTENANCE
A.
Provide all parts, materials, fluids, etc. necessary for maintenance and calibration purposes throughout the warranty period. Deliver all of these supplies before project substantial completion.
1.08 LIFECYCLE MANAGEMENT

A.
Instrument documentation, like original calibration certificates, manuals and product status information shall be accessed via a web enabled system with a license. The instrument-specific information shall be accessed via its serial number. When services are provided by an authorized service provider the services information like subsequent field calibrations shall be archived and accessible via this web enabled system.
PART  2 -PRODUCTS
2.01 MANUFACTURER

A. Endress+Hauser- Prosonic S FMU90/ FDU9# Series
2.02 MANUFACTURED UNITS

A. The sensor shall be hermetically welded PVDF pulse time of flight    

B. Pulse Time of Flight transducer transmits high frequency pulse and receives echo signal back which is transferred to transmitter via wiring.

C. The temperature limits of the sensor– minus 40 degrees F to 176 degrees F ; relative humidity – 0 to 100 percent for transducers ranged to 63 feet (liquids) or 0 – 95 percent for transducers with greater range; Sensors shall be provided with automatic air temperature compensation; Beam angle 12 degrees or less.
D. Sensors provided with 1” NPT thread for mounting.  Sensor shall be completely encapsulated in a hermetically welded PVDF housing.  
E. Sensors shall be rated for NEMA 6P submergence.  Sensors shall have mechanical decoupling between sensor membrane and outer housing.  Sensors shall be provided with automatic build up compensation to provide self-cleaning when condensation may occur. Sensors shall be provided with internal heating elements and separate power supplies for these elements when freezing condensation may occur.  
F. Where hazardous area approvals are required, sensors will be provided with appropriate ratings for that area.  Sensors shall be provided with optional flood protection tube.
G. The transmitter type shall be sonic pulse, 4 wire and remote mounted microprocessor electronics package
H. The transmitter will generate pulse signal to transducer, receive echo signal back from transducer, calculate distance based on time for signal return; transmit a linear 4-20mA signal proportional to distance measured and provide local indication.
I. The output of the transmitter– one 4 – 20 mA DC output for single channel level measurement or two 4 – 20 mA DC outputs for dual channel level measurement; built-in features required – interference echo suppression; adjustable blocking distance down to 3 inches; 
J. The transmitter shall have automatic volume calculation for horizontal or vertical tanks with 32 point linearization; pre-programmed linearization tables for flumes and weirs; back water detection for submerged flow conditions; sludge detection; synchronization of pulses between two ultrasonic units used in same tank; automatic sensor detection; alternating pump control; rake/screen control;  
K. There shall be at least 3 integral totalizers and 3 daily counters with the ability for simultaneous measurement of level and flow in storm water overflow basin with only 1 sensor; EE prom memory backup; temperature compensation; average, difference and sum calculations.

L. An integral keypad will be supplied with each transmitter which will allow for full configuration of the transmitter. 

M. Output alarm relays – up to 6 SPDT contacts with individually adjustable set points – actual quantity indicated by schedule.  
N. The transmitter has a temperature range of minus 40 to 140 degrees Farenheit.
O. NEMA 4X rated enclosures are provided for the transmitter; where hazardous areas are indicated, the equipment shall be rated for that area.  Mounting – wall mount or panel mount as indicated by schedule 
P. local indicator – illuminated LCD display scaled to read in engineering units of flow, level and volume;.

Q. Power supply shall be 90-253 VAC, or 10.5-32 VDC
R. The measuring uncertainty of the transmitter is +/- .2% of maximum sensor span per NAMUR EN 61208-2
S. Provide cable between sensor and transmitter.  Provide sunshields for all 
units mounted in direct sunlight. 

2.03  SOURCE QUALITY CONTROLS AND CALIBRATION
A. Provide ISA data sheet ISA-TR20.00.01. Use the latest revision of form 20F2321. Complete the form with all known data, and dash out the inapplicable fields. Incomplete data sheets submitted will be result in a rejected submittal.

B. Provide complete documentation covering the manufacturing of the transmitter.
2.04  SAFETY

A. All electrical equipment shall meet the requirements of ANSI/NFPA 70, NATIONAL ELECTRIC CODE, latest addition.

B. All devices shall be certified for use in hazardous areas: Class 1, Div. 2, Groups B/C; temperature rating T3 (200 deg. C)

C. All devices shall be suitable for use as non-incendive devices when used with appropriate non-incendive associated equipment/ Devices with intrinsically safe ratings will normally be acceptable with vendor’s approval.

D. Electrical equipment housing shall conform to NEMA 4x classification.

E. Non-intrinsically safe electrical equipment shall be approved by a Nationally Recognized Testing Laboratory (NRTL) such as FM, UL, ETL, CSA, etc.) for the specified electrical area classification.

F.
Electrical equipment specified as intrinsically safe shall qualify as “simple apparatus” or NTRL approved intrinsically safe equipment per ANSI/ISA-RP12.6 “Installation of Intrinsically Safe Systems for Hazardous (Classified) Locations”, latest edition.

PART  3 –EXECUTION
3.01 EXAMINATION

A. Examine the complete set of plans, the process fluids, pressures, and temperatures and furnish instruments that are compatible with installed process condition.

B. Examine the installation location for the instrument and verify that the instrument will work properly when installed.

3.02 INSTALLATION

A. As shown on installation details and mechanical Drawings.

B. As recommended by the manufacturer’s installation and operation manual.

3.03 FIELD QUALITY CONTROL

A. Demonstrate the performance of all instruments to the ENGINEER before commissioning.

B. ENGINEER to witness all instrument calibration verification in the field.

C. Each instrument shall be tested before commissioning and the ENGINEER shall witness the response in the PLC control system and associated registers.

D. Manufacturer’s Field Services:

1. Manufacturers’ Field Service shall verify installation of all installed flow tubes and transmitters.
2. Notify the ENGINEER in writing of any problems or discrepancies and proposed solutions.
3.04 ADJUSTING

A. Verify factory calibration of all instruments in accordance with the Manufacturer’s instructions.

3.05 PROTECTION
A. All instruments shall be fully protected after installation and before commissioning. 
1. Replace any instruments damaged before commissioning:

2. The ENGINEER shall be the sole party responsible for determining the corrective measures.

