Date
SECTION 40 91 13.XX

Project Number
DISSOLVED OXYGEN PROCESS MEASUREMENT DEVICES

Project Name
Page 6

PART 1 GENERAL

1.1 DESCRIPTION
A. Section Includes

1. Sensors, cables, and associated equipment for measuring dissolved oxygen in water and wastewater treatment systems.  Controllers and modules required for a complete monitoring system are specified elsewhere.
B. Scope
1. Furnish, install, calibrate, test, adjust, and place into satisfactory operation dissolved oxygen measurement systems as shown on the Drawings and specified herein.

2. The Drawings and Specifications illustrate and specify functional and general construction requirements of dissolved oxygen measurement systems and do not necessarily show or specify all components, wiring, piping, and accessories required to make a completely integrated system. Provide all components, piping, wiring, accessories, and labor required for a complete and integrated system.

C. Coordination:  Coordinate with other suppliers for installation of all items specified herein and required to ensure the complete and proper interfacing of all the components and systems.
1.2 SYSTEM DESCRIPTION
A. Design Requirements

1. Design dissolved oxygen measurement system for continuous monitoring in situ.  

2. Dissolved oxygen measurement system shall be a component of a process monitoring system capable of monitoring up to 20 parameters simultaneously on each controller.  Measurement locations shall be networked together in a linear, star, or branched topology with a single 2-wire cable that distributes 12 V power and communications.
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3. The ammonium sensor assembly shall be a separate unit from the sensor connection cable and able to be located anywhere in the monitoring network a Sensor Net terminal is available.  

4. Dissolved oxygen measurement system(s), when used together with approved associated nonincendive field wiring apparatus, shall be designed for use in hazardous classified areas where explosive gases are not present under normal operating conditions.
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B. Performance Requirements

1. Operating range

a. Temperature:  32°F to 140°F (0°C to 60°C)
b. Pressure:  less than or equal to 10 bar

c. pH:  4 S.U. to 12 S.U.

2. Measuring range: 0.00 to 20.00 mg O2/l; 0 to 200% of DO saturation

3. Accuracy

a. ± 0.05 mg O2/L in the range  less than 1 mg O2/L

b. ± 0.10 mg O2/L in the range greater than 1 mg O2/L

4. Repeatability:  ± 0.05 mg O2/L

5. Resolution: 0.01 mg O2 / L (0.1%)

6. Response time: 90 percent of the final (true) reading (t90) in less than 150 seconds [60 seconds for FDO® 701] and 95 percent of the final (true) reading in less than 200 seconds.

7. Signal averaging:  User selectable, to provide a t90 from 150 seconds to 300 seconds [from 60 seconds to 300 seconds for FDO® 701].

8. Temperature measurement (compensation) range:  23°F to 140°F (-5°C to 60°C)

1.3 QUALITY ASSURANCE
A. Acceptable Manufacturers: 

1. Furnish dissolved oxygen sensors by the named manufacturers. 

2. The named manufacturers have been specified to establish the standard of quality and performance of the equipment to be supplied. 
3. Manufacturer shall be ISO 9001 certified.
1.4 PRODUCT DELIVERY, STORAGE, AND HANDLING
A. Dissolved oxygen measurement system shall not be delivered to the site until all product information and system shop drawings for the system have been approved.
B. Delivery and Acceptance Requirements:  Deliver materials to site in manufacturer’s original, unopened containers and packaging, with labels clearly identifying product name and manufacturer. 

C. Storage and Handling Requirements: 
1. Store and handle materials in accordance with manufacturer’s instructions.
2. Keep materials in manufacturer’s original, unopened containers and packaging until installation.
3. Store materials in clean, dry area indoors.
4. Protect materials during storage, handling, and installation to prevent damage.

5. Temperature range for storage:  32°F to 149°F (0°C to 65°C)
1.5 SUBMITTALS

A. Product data

1. Sensor operating manual.

2. Mounting bracket / sensor holder installation instructions.

3. Control drawing.
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B. Manufacturer’s Certifications:  Submit manufacturer’s certification that materials comply with specified requirements and are suitable for intended application.
C. Warranty documentation:  Submit manufacturer’s standard warranties.
PART 2 PRODUCTS

2.1 GENERAL  

A. Measurement principle shall be optical by means of the technology frequency domain lifetime-based luminescence quenching and signal processing.  

B. Connect dissolved oxygen sensor assembly to field-mounted junction box or expansion modules specified in Section 40 95 00 with sensor connecting cable specified in Section 2.3.A.3.  

C. Dissolved oxygen measurement system components shall be designed to be part of an analytical process control system with enhanced protection from overvoltage due to lightning and power supply fluctuations according to EN 61326 when installed using manufacturer’s recommended components per manufacturer’s instructions.
2.2 MANUFACTURER

A. Provide products from the following manufacturer:
1. YSI Incorporated, 1700/1725 Brannum Lane, Yellow Springs, OH  45387.  1-800-765-4974.
2.3 MANUFACTURED UNIT  

A. The Dissolved Oxygen measurement system consists of the following:

1. Model FDO® 700/701 IQ [Model FDO® 700/701 IQ SW; Model FDO® 700/701 IQ H] Optical Dissolved Oxygen Sensor assembly consisting of a probe and a replaceable sensor cap. 
a. The sensor shall have integrated NTC thermistor.
b. The sensor shall use green LED light with fluorescing optics and equal path reference system.

c. The sensor shall not require calibration.  Replacement sensor caps shall contain a built in microchip, not requiring field calibration upon installation.

d. The sensor shall include self-diagnostics for monitoring of membrane sensing element function. 
e. The sensor output signal shall be digital.

f. The sensor shall detach from sensor cable allowing for easy replacement or repair.
g. The sensor shall be designed to be nonincendive and nonarcing.
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2. SACIQ-x,x [SACIQ-x,x SW] sensor connection cable.
a. Capable of transmitting digital communications and low voltage (24V) power

b. Integrated shield.
c. Connections

1) Sensor-side:  Quick fastener (threaded)

2) Controller-side:  tinned conductors
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2.4 MATERIALS
A. Sensor
1. Shaft:  V4A Stainless Steel 1.4571 (equivalent to 316Ti)
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2. Plug head connector housing:  POM 

3. Sensor head:  POM and PVC 
4. Plug:  ETFE

5. Fixing Ring:  POM 

6. Protective hood:  POM 
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7. EMI/RFI conformance

a. EN 61326 Class B

b. FCC Class A

8. Certifications
a. Safety: CE,  cETLus
b. Hazardous locations
:  CSA C22.2 No.213, ANSI/ISA 12.12.01
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9. Protection rating:  IP68

10. Warranty: 2 yrs.
B. Sensor Cap

1. Sensor cap:  PMMA, PVC , silicone

2. Warranty: 2 yrs. [6 months for FDO® 701 fast response cap]

C. Sensor connection cable
1. Conductors:  Tin-coated stranded copper wire
2. Coupling ring: Stainless Steel 1.4571 (equivalent to 316Ti)
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3. Ring: POM

Screw: Stainless Steel V4A
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4. O-ring:  NBR
5. Enclosure:  POM
Nut:  Stainless Steel 1.4571 (equivalent to 316Ti)
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6. Protection ring:  POM
7. Cable sheath:  PUR
8. Protective cap: PVC
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9. Protection rating:  IP68 (waterproof)
10. Warranty:  12 months

2.5 ACCESSORIES
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A. Handrail Sensor mounting assemblies:   

1. YSI model 2458000Y SMK Quick Release Stainless Steel Handrail Mounting Bracket with 1.5-inch Mounting Adapter
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B. Compressed air cleaning system [Options: external air supply; cleaning air box supply]
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1. Model:  Cleaning Air Box
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a. The cleaning system shall use clean, dry, oil free air.

b. Cleaning intervals and duration cycles: user-programmable.

c. Cleaning head Model CH:  three equally-spaced air exit nozzles.

d. Cleaning pressure: between 30 and 50 psi.
e. Each sensor shall have a dedicated cleaning compressor.
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f. The cleaning system shall use a braided hose with quick disconnects between the compressor and sensor cleaning head.

g. Power supply:  115 VAC.

[image: image18]
C. YSI Model MSK FDO protective guard.

1. The sensor cap shall be protected against scratching or other damage with a protective device that attaches to the probe body using a coupling ring.
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D. YSI model 207001Y MIQ/BB1 barrier box

1. An Associated Nonincendive Field Wiring Apparatus shall be inserted between each dissolved oxygen measurement system and the monitoring system network.
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PART 3 EXECUTION

3.1 INSTALLATION
A. Install dissolved oxygen sensors in strict accordance with the manufacturer’s instructions and recommendations.

B. Immersion sensors:

1. Immerse sensor a minimum of 4 in. (10 cm) below the surface.
2. Protect the probe against the oncoming flow of large objects.

3. Install where the optical window does not face into direct light.
4. Install instrument to prevent air bubbles from gathering on the membrane sensing element.
C. Sensor connection cable

1. Bend radius

a. Permanent bend:  not less than 3.2 in. (80 mm).

b. One-time bend:  not less than 2 in. (50 mm).

D. Install barrier box MIQ/BB1 outside the classified area.

E. Connect each hazardous location dissolved oxygen measuring system to a separate barrier box MIQ/BB1.
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3.2 ADJUSTING

A. Adjust settings of the dissolved oxygen measuring system for the application requirements in accordance with the manufacturer’s instructions

3.3 DEMONSTRATION AND TRAINING
A. Demonstrate performance of all instruments to the engineer before commissioning.

B. Manufacturer’s representative will include a four hours of training, if requested.

1. Contractor will schedule a date and time for training.

2. Contractor will require representatives of the following be present during the training:
a. General contractor

b. Electrical contractor

c. YSI factory-trained representative

d. Owner’s personnel

e. Engineer

END OF SECTION

Note to specifier:  Item 1.2.A.2 is for a System 2020XT monitoring system.  





Note to specifier:  Include Item 1.2.A.4 for applications in Class I Division 2 classified areas requiring Model FDO® 700/701 IQ H





Note to specifier:  Include Item 1.5.A.3 for applications in Class I Division 2 classified areas requiring Model FDO® 700/701 IQ H





Note to specifier:  Select FDO® 700/701 IQ for measurements in water/wastewater applications.  Select FDO® 700/701 IQ SW for measurements in seawater/aquaculture and other highly corrosive environments.   Select FDO® 700/701 IQ H for Class I Division 2 classified areas and include Item 2.2.A.1.g.





Note to specifier:  Specify appropriate length of cable in meters, e.g. SACIQ-1,5 is 1.5 m.   Standard lengths are 1.5 m, 7m, and 15m.  Custom lengths up to 100 m are available.  Select SACIQ-x,x for measurements in water/wastewater applications.  Select SACIQ-x,x SW for measurements in seawater/aquaculture and other highly corrosive environments.





Note to specifier:  Specify POM for SW model applications.





Note to specifier:  Protective hood applies to SW model only.





Note to specifier:  Include Item 2.3.A.8.b for applications in Class I Division 2 classified areas requiring Model FDO® 700/701 IQ H





Note to specifier:  specify Titanium, grade 2 for SW model applications.





Note to specifier:  specify Polyamide 6.6 for SW model applications.





Note to specifier:  specify Titanium, grade 2 for SW model applications.





Note to specifier:  specify POM threaded plug for SW model applications.





Note to specifier:  Specify sensor mounting assembly and other accessories as required.





Note to specifier:  Rigid handrail mount described in this Section.  Many other standard mounting options are available.  Consult YSI for more information.  Rigid mount requires 1.5-in. PVC pipe cut to desired length not included with mounting assembly from YSI.





Note to specifier:  Cleaning air box option described.   See notes in text boxes for details of external air supply option.





Note to specifier:  For external air supply option specify valve module MIQ/CHV PLUS for use with 2020 XT controller or valve module DIQ/CHV for use with 182 controller.  





Note to specifier:  Not a requirement for external air supply option.





Note to specifier:  Specify 230 VAC if required.  Not a requirement for external air supply option.





Note to specifier:  Include Item 2.4.C for applications with floating media that could scratch or damage the sensor cap, e.g. IFAS activated sludge.





Note to specifier:  Include Item 2.4.D for applications in Class I Division 2 classified areas requiring Model FDO® 700/701 IQ H





Note to specifier:  Include Items 3.1.D and 3.1.E for applications in classified areas requiring Model FDO® 700/701 IQ H.









