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	TMC-424 BIDDING SPECIFICATIONS
TMC-424 Controller and Flow Sensor



TMC-424 SPECIFICATIONS
1. Irrigation Controller

1.1. Bidding Specifications
1.1.1. The irrigation system controller shall be of a modular station outputs in various configurations utilizing hybrid control technology and shall be capable of automatic, semi-automatic and manual operations. 

1.1.2. The controller will be housed in a weatherproof, lockable, high-impact plastic cabinet suitable for wall mounting. 
1.1.3. The controller shall have a removable modular internal power supply to allow for conversion from outdoor to an indoor model with the addition of an external AC power supply.
1.1.4. The controller shall operate on a 120 VAC ± 10% power input and be capable of a maximum of 0.5 Amps at 24 VAC per station. The controller shall be capable of operating three stations plus a master valve or pump start circuit simultaneously. 
1.1.5. The controller shall be expandable in 4- or 8-station increments from 4- to a maximum of 24- stations using station modules that can be field-installed in either standard surge, high surge or high surge with flow monitoring capability depending on customer need and application.  Surge levels for station modules shall be 1KV for standard surge and 6 KV for high surge models in common and normal modes.  Station modules in any of the six configurations do not require any additional accessories and can be mixed and matched if so desired. The station count and location of the module shall be displayed on the LCD in real-time and can be installed or removed without removing AC power from the controller. 

1.1.6. Each station on the controller shall be capable of an operating time of 1 to 59 seconds in one-second increments and 1 minute to 8 hours in 1-minute increments. Each station may be independently assigned to any or all of the four irrigation programs.  Station run times shall be independent for each irrigation program.

1.1.7. The controller shall have four separate irrigation programs (A, B, C, D) with each program capable of running independently from one another.  Each program shall have one of four programming choices for active watering days noted as: 1) a seven-day variable (calendar) cycle, 2) one to thirty one-day fixed interval cycles with 1-7 day selectable day exclusion or 3) odd or even calendar watering days with 1-7 day exclusion and 4) OFF mode. 
1.1.8. The controller shall also have three selectable operating modes that are applied globally as follows: 1) stacking or if one or more programs have overlapping start times, the program with the first start time will complete the second, followed by the second program start, 2) operating two programs simultaneously or 3) operating 3 programs simultaneously. 

1.1.9. The controller shall have a true 365-day calendar with12/24-hour, real-time clock and seven-day calendar.  Year, month, day-of-week, time of day, programming and operational status information shall be shown in a large liquid crystal display (LCD).  
1.1.10. The controller shall have a Season Adjust feature that allows the independent adjustment of each irrigation program from 0% to 200% in 10% increments.

1.1.11. The controller shall have a separate terminal block for a master valve / pump start can be programmed on or off independent from each of the four programs.  The controller shall have a pump start delay feature allowing each irrigation program (A, B, C, D), to programmed independent of one another.

1.1.12. The controller shall have a station delay (well recovery) feature allowing each program (A, B, C, D) to be programmed independently from one another.  This feature provides selectable delay time between individual stations within a program from zero to 60 seconds or one minute to 60 minutes.  

1.1.13. The controller shall have electronic overload detection capability.  This feature is capable of interrupting a programmed run time when an electronic overload greater than 1.20 MA from a shorted field wire or failed solenoid is detected. The controller will stop irrigation of that specific valve and immediately display the corresponding station where the short occurred plus the word FUS.  The controller will automatically move to the next scheduled station or program to complete the scheduled irrigation cycle.  The alarm can be over-ridden by the resetting the controller through button and dial functions.

1.1.14. The controller shall have two manual-start features, 1) that allows all or independently selected stations to be run on a program and 2) allows an entire all stations within a program be operated sequentially.  When a manual station is operating, the controller will display the currently running station or program, the time remaining on the running station, pending stations and a watering status icon.  

1.1.15. The controller shall have a “Valve-Test” function that allows every station to be run for a two-minute period (factory default).  The duration of run times is selectable from 30 seconds or 1-10 minutes in 1 minute increments. This function is independent of individual manual and program manual starts.

1.1.16. The controller shall be capable of learning flow rates associated with each stations and reacting to flow rates outside of setpoints above and below that learned flow. When the flow functions are activated, the controller automatically learns (reads) and records station flow data. A properly sized and located flow sensor is required to provide accurate flow data. 
1.1.17. The controller shall be capable of reacting to unexpected overflow conditions by monitoring the faulty station for one minute and then advancing to the next station in the program, shutting down the faulty station and posting an alarm message in the controller display.

1.1.18.  The controller shall be capable of reacting to unexpected underflow conditions by monitoring the faulty station for one minute and then advancing to the next station in the program, shutting down the faulty station and posting an alarm message in the controller display.

1.1.19. The controller shall be capable of reacting to unexpected catastrophic flow conditions (main line break) by advancing through all stations in the currently running program and shutting down irrigation and closing the master valve associated with the fault. An alarm message will be posted to the controller display. 

1.1.20. The controller shall be capable of using either a Normally Open or Normally Closed Master Valve with the flow sensing and unexpected flow reaction features.

1.1.21. The controller shall have a rain or freeze sensor port, compatible with a normally closed, switch-type sensors.  
1.1.22. The controller shall have non-volatile memory with the ability to retain all programming information for a period of not less than 5 years in the event of AC power loss.  Time of day, month and year shall be retained for a period up to 24 hours.

1.1.23. The controller shall include a 9V battery connection for time and date retention longer than 24 hours and for programming the controller timing module disconnected from the controller.

1.1.24. The controller shall have the ability to display information in the LCD in English, Spanish, French, Italian, and German.

1.1.25. The controller shall be developed by an ISO 9001-certified facility.

1.1.26. The controller, model number TMC-424, shall be manufactured by The Toro Company, Irrigation Division, Riverside, California, USA. 
2. PVC [Tee] Irrigation Flow Sensor 

2.1. Bidding Specifications

2.1.1. The flow sensor shall be an in-line type with a non-magnetic, spinning impeller (paddle wheel) as the only moving part. 

2.1.2. The electronics housing shall be glass-filled PPS. 

2.1.3. The impeller shall be glass-filled nylon or Tefzel® with a UHMWPE or Tefzel sleeve bearing. 

2.1.4. The shaft material shall be tungsten carbide. 

2.1.5. The electronics housing shall have two ethylenepropylene O-Rings and shall be easily removed from the meter body. The sensor electronics will be potted in an epoxy compound designed for prolonged immersion.

2.1.6. Electrical connections shall be 2 single conductor 18 AWG leads 48 inches long. Insulation shall be direct burial “UF” type colored red for the positive lead and black for the negative lead. 

2.1.7. The sensor shall operate in line pressures up to 100 psi and liquid temperatures up to 140° F, and operate in flows of 1⁄2 foot per second to 20 feet per second with linearity of ± 1% and repeatability of ± 1%. 

2.1.8. The sensor body shall be fabricated from Schedule 80 PVC Tees, available in 11⁄2", 2", 3, and 4" with socket end connections. 

2.1.9. This flow sensor shall be a Data Industrial Model IR-220P. 

3. Cable for Flow Sensors

3.1. Bidding Specifications
3.1.1. Data Industrial sensors may be located up to 2000’ from Toro TMC-424 controllers. 

3.1.2. All data communications wire connecting flow sensors to the electronics that are buried below grade, with or without conduit, shall be constructed to direct burial specifications similar to Telecommunications Exchange Cable (REA PE-89).

3.1.3. The cable shall be constructed of 20 AWG, or larger, copper conductors twisted into pairs of varying lengths to prevent cross talk. Conductors shall be insulated with polyethylene or propylene with a suggested working voltage of 350 volts. The cable shall feature an aluminum-polyester shield and be finished with a black high-density polyethylene jacket. Cable should be equivalent to AT&T PE-39 or PE-89.

4. Splices for Flow Sensors

4.1. Bidding Specifications
4.1.1. It is important that all wire connections be absolutely watertight with no leakage to ground or shorting from one conductor to another. 

4.1.2. All splices shall be Epoxy-type wire connector kits such as 3M Series 3500 Scotch-LOK connector packs or 3M Series 7000 Epoxy Wire Connector Kits. If one connector is used for both wire connections, make sure that the splices are staggered to prevent shorting. Follow the manufacturer’s instructions on the package.

5. Surge Protection Devices for Flow Sensors and Controller (OPTIONAL)
5.1. Bidding Specifications
5.1.1. The flow sensor surge protection devices shall be the Data Industrial A1017 Sensor line surge suppressor that is a hybrid devices\ employing gas-filled surge voltage protectors to handle large surge currents, and avalanche type silicon devices for extremely rapid response.

5.1.2. The A1017 shall be capable of outdoor installation where exposure to standing water, rain, or spray is expected. The suppressor shall protect against surges categorized by IEEE Specification 587, Category B (short branch circuits).

5.1.3. Electrical Specifications:
5.1.3.1.1.1. Clamping Voltage: 15V

5.1.3.1.1.2. Series Resistance: 2.4 Ohms
5.1.4. OPTIONAL: If greater than 50’ wire run between controller and flow sensor, two surge protection devices will be used – one mounted at the controller termination of the wire run and one mounted at the sensor termination of the wire run. This ensures protection for both controller and flow sensor in the event of lighting strike to the wire run.
[image: image1.jpg]