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PART 1 GENERAL

1.1 DESCRIPTION
A. Section Includes

1. Multi-parameter universal controllers as part of a process monitoring system that includes display terminals, and associated modules that control, indicate, record, and transmit signals from multiple online sensors in water resource recovery facilities.
B. Scope

1. Furnish, install, configure, and place into satisfactory operation multi-parameter controllers as shown on the Drawings and specified herein.

2. The Drawings and Specifications illustrate and specify functional and general construction requirements of universal controllers and associated networks but 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 process monitoring and control network.

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

A. Design Requirements

1. Design universal controller system for continuous operation outdoors.

2. Universal controllers shall stack-mount to any expansion module in the network specified in this section and in Section 40 95 23 Process Monitoring System Expansion Modules by means of a simultaneous mechanical/electrical connection.

3. Terminal/controller system components shall be designed to be part of a network that has the following capabilities and features:
a. Enhanced protection against overvoltage due to lightning and power supply fluctuations according to EN61326 when installed using manufacturer’s recommended components per manufacturer’s instructions.  
b. Powered from a centralized power supply.
c. 24VDC loop powered communication.
d. Modular:  The system shall be expandable with the addition of sensors, expansion modules, and cable and have full functionality up to a total of 20 parameters per controller without requiring replacement or modification of previously installed equipment.  
e. Digital communication protocols 

1) Ethernet/IP, Modbus TCP, and PROFINET with built-in RJ45 Ethernet port 
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2) Modbus RTU with built-in RS-485 port[Version MIQ/MC3-MOD]
3) Profibus DP and Profibus DPV1 with built-in RS-485 port [Version MIQ/MC3-PR]
f. Line, tree, star, and multiple star topology.
B. Performance Requirements
1. Operating range

a. Temperature:  -4°F to 131°F (-20°C to 55°C)
b. Relative humidity:  less than or equal to 90% (yearly average)

c. Altitude:  less than or equal to 6,562 ft. (2,000 m) above mean sea level
2. Automatic air pressure compensation with built-in barometer.
1.3 QUALITY ASSURANCE
A. Acceptable Manufacturers: 

1. Furnish universal controllers 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. Terminal/controllers shall not be delivered to the site until all product information and system shop drawings 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:  -13°F to 149°F (-25°C to 65°C)
1.5 SUBMITTALS

A. Product data

1. Operating manual for universal controller and associated modules.

2. Mounting bracket installation instructions.

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 MANUFACTURER

A. Provide products from the following manufacturer:

1. YSI Incorporated, 1700/1725 Brannum Lane, Yellow Springs, OH  45387.  1-800-765-4974.

2.2 MANUFACTURED UNIT  

A. The multi-parameter controller consists of the following:

1. Model MIQ/MC3 [MIQ/MC3-MOD, MIQ/MC3-PR] 20-channel controller

a. Interface:  Ethernet [RS485]

b. Datalogger

1) Total storage:  Up to 525,600 measurements in csv format.

2) User programmable logging interval:  1 minute to 60 minutes.

c. Multi-function USB-A port

1) Firmware upgrade

2) Logged data transfer
3) Configuration transfer
d. RJ45 socket

e. 9-pin D-SUB connector
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f. 2 Sensornet connections

1) Cable glands:  M 16 x 1.5, 2 total, with blind plug

g. Status lights:  yellow LED, red LED

h. Barometer

1) 500 mbar to 1,100 mbar

i. Each universal controller shall control 1 to up to a maximum of 20 sensors.
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2. Model MIQ/TC 2020 XT 20-channel terminal.

a. Display

1) Black/white, backlit

2) Resolution:  320 x 420 pixels

3) Viewable area:  4.49 in. x 3.39 in.

4) Display of measured values:  lists or daily, weekly or monthly x-y chart
b. Function/operation
1) 3 function keys 

2) 2 confirmation/switching keys
3) 4-directional navigation key

c. Datalogger

1) Total storage:  Up to 525,600 measurements in csv format.
2) User programmable logging interval:  1 minute to 60 minutes.
d. Multi-function USB-A port

1) Electronic key

2) Firmware upgrade

3) Logged data transfer
4) Configuration transfer 

e. Status light:  blue LED

f. Terminal shall use a menu-driven operating system.
g. Terminal shall be portable within the network by connecting to any expansion module in the network by means of a simultaneous mechanical/electrical connection.

3. Model MIQ/PS power supply module

a. Inputs

1) 3 x sensor connections

2) 1 x 100 to 240 VAC power
b. Cable glands:  M 16 x 1.5, 4 total, with screw plug

c. Status lights:  yellow LED, red LED

4. SNCIQ  network cable.

a. Capable of transmitting digital communications and low voltage (24V) power

b. Integrated shield

[image: image4]
2.3 MATERIALS
A. Controller

1. Housing material:  polycarbonate, 20% glass filled

2. Certification: CE,  cETLus

3. EMI/RFI conformance

a. EN 61326 Class B

b. FCC Class A

4. Safety

a. EN 61010-1

b. UL 61010-1

c. CAN/CSA C22.2#61010-1

5. Protection rating:  IP66 except as noted

a. USB interface; RJ45 socket: IP67

6. 3-year warranty

B. Terminal. 

1. Housing material:  ASA
2. Function keys:  silicon

3. Certification: CE,  cETLus 

4. EMI/RFI conformance

a. EN 61326 Class B

b. FCC Class A

5. Safety

a. EN 61010-1

b. UL 61010-1

c. CAN/CSA C22.2#61010-1
6. Protection rating:  IP66
7. Interface

a. Silicon operating keys

b. LED status light
8. 3-year warranty

C. Power supply module
1. Housing material:  polycarbonate, 20% glass filled
2. EMI/RFI conformance

a. EN 61326 Class B

b. FCC Class A

3. Safety

a. Certification: CE,  cETLus

4. Protection rating:  IP66

5. 3-year warranty

D. SNCIQ  network cable.

1. Conductors:  Tin-coated stranded copper wire
2. Cable sheath:  PUR 
3. Protection rating:  IP68 (waterproof)

4. Warranty:  12 months
2.4 ACCESSORIES
A. Mounting accessories:   

1. Panel mount kit

a. YSI model 480 048Y

2. Wall mount kit

a. YSI model 480 052Y 
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B. D-SUB connector [MIQ/MC3-MOD and MIQ/MC3-PR]
1. Phoenix Contact VS-09-PROFB (YSI model 902 888Y)
PART 3 EXECUTION

3.1 INSTALLATION

A. Install universal controllers and expansion modules in strict accordance with the manufacturer’s instructions and recommendations.
B. Network 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).

3.2 DEMONSTRATION AND TRAINING
A. Manufacturer’s representative will include a half-day of training, if requested, for the process monitoring system inclusive of the equipment supplied in this section and Section 40 95 23 Process Control Expansion Modules and sections specifying primary process measurement devices.

1. Contractor will schedule a date and time for start-up.

2. Contractor will require representatives of the following be present during the start-up:

a. General contractor

b. Electrical contractor

c. YSI factory-trained representative

d. Owner’s personnel

e. Engineer

END OF SECTION

Note to specifier:   Add items 2) or 3) below as appropriate. 





Note to specifier:   Specify MIQ/MC3 for analog outputs; MIQ/MC3 for Modbus TCP,  Ethernet IP, and PROFINET over Ethernet interface; MIQ/MC3-MOD for Modbus RTU over RS485 interface; MIQ/MC3-PR for Profibus over RS485 interface. 





Note to specifier:   YSI recommends one 2020XT terminal unit for each network.  Alternatively, monitoring system can also be accessed from a virtual terminal with free IQS SoftwarePack Connect software. 





Note to specifier:  Specify or note on drawings appropriate length of cable in meters and/or specify cable reels in standard lengths of 250 m, 500 m, and 1,000 m, e.g. SNCIQ-250 is 250 m cable reel.  





Note to specifier:  specify panel mount or wall mount as appropriate.









