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USE WITH 2006 STANDARDS.

Add to SSP 20‑600.

Insert as new Para after "ELECTRICAL AUTOMATIC IRRIGATION COMPONENTS" and delete "IRRIGATION CONTROLLERS" and Para 2, items A thru J.  Edit as needed.

REMOTE IRRIGATION CONTROL SYSTEM

The Remote Irrigation Control System (RICS) shall consist of a base station, field units and personnel training.

2

The equipment and software, made by the same manufacturer and bearing the same model number, proposed for this project shall have been in use as a complete unit for a minimum of 6 months by a private sector company or a government agency located in the State of California.  The Engineer shall be furnished with the location and owner (name, address and phone number) of the RICS including approval by its owner for the Engineer to view, inspect, and discuss the system and its components.

3

BASE STATION

The base station shall consist of communication equipment, an IBM compatible personal computer, printer, software, a work station, and auxiliary items.

4*.  Indicate the location of the installation, that is, Office or Station, City.

The base station shall be installed at the Department of Transportation's District Maintenance _______, ____________.

5

BASE STATION EQUIPMENT

6.  Delete communication links that are not to be used.

Communication Equipment

The communication equipment for the base station shall have a 2‑way data communications link with the field units by one or a combination of the following methods:

A.
Trunked‑telemetry system to utilize leased private trunking or leased special mobile relay service.  

B.
Point to point radio.

C.
Standard telephone lines.

D.
Fiber‑optics.

E.
Hard wire.

F.
Cellular.

7

The Contractor shall make application and arrangements for commercial leases or licenses required by the Federal Communications Commission (FCC) and shall make arrangements for commercial leases required for radio data transmission.

8

The Contractor shall make application and arrangements for trunked‑telemetry, telephone or cellular service and assign the services to the State upon the date of acceptance of the contract.

9.  Include funds in the Engineer's Estimate under Supplemental Work for reimbursement of fees.

Fees for the applications, licenses and leases will be reimbursed by the State.

10

Inputs and outputs of the communication system shall be lightning, transient and surge protected, including the power, antenna and control connections.

11

Computer

The computer shall consist of the following:

A.
A Pentium II Processor, 350 MHz, minimum.

B.
Sixty-four megabytes, minimum, of Random Access Memory (RAM), and internal ports for expansion to 128 megabytes, minimum.

C.
A 4.3 gigabyte hard disk drive, minimum.

D.
512KB Level II Cache, minimum.

E.
A 3.5‑inch, 1.44 mb high density floppy diskette drive.

F.
A 32X CD‑ROM drive, minimum.

G.
Four serial ports, minimum.

H.
A mouse port and one Microsoft compatible mouse.

I.
One parallel port.

J.
A high-speed 32‑bit Super Video Graphics Array (SVGA) color graphics card with 2 megabyte video memory.

K.
A 17‑inch SVGA color monitor, non-interlaced at 1024 by 768, with 0.28 dot pitch, minimum.

L.
A high speed tape backup drive or removable cartridge disk drive, with a minimum storage of 160 megabytes.

M.
A 101 key keyboard.

N.
A real time battery‑backed clock and calendar.

O.
A 56 kbps modem, minimum.

P.
An operating system capable of performing multitasking.  Multitasking is the ability of the Base Station to run multiple programs simultaneously, that is, perform other tasks such as word processing or data manipulation while the RICS system functions are performed in the background.

Q.
Operating system software, that is, MS DOS, Microsoft Windows and software programs, and their proper versions required for a functional RICS base station.

R.
Current operation manuals for the computer, modem and operating system(s).

12

Printer

The printer shall be an inkjet type and include the following:
A.
Prints minimum of 1440 x 720 dpi black and white and color on plain paper.

B.
Uses standard US letter and legal paper.

C.
Be compatible with the system software and programs .

D.
Print a minimum of 5 pages per minute in black and white and 3 pages per minute in color.

13

Irrigation Software

The irrigation software shall provide the following:

A.
Operate and be compatible with the operating system software installed on the base station computer.

B.
Operate at least 800 remote field units.

C.
Initiate communication with the field units by direct contact and a polling sequence or interrogation cycle.

D.
Context‑sensitive help screens for the irrigation program.

E.
Provide on‑screen monitoring (real‑time) of program operation.
F.
Allow computer operator to create new irrigation schedules without interfering with the operation of the current program.

G.
Include water-budgeting (percent increase or decrease of water duration throughout the program).

H.
Include individual station operation of a field unit in real-time from the base station.  Perform a "dry run" (no actual field operation) of what the irrigation program will do on its next cycle of operation, including valve start and end times (or logged time per valve), flow logs, and program interruptions.

J.
Allow manual override of sensor interfaces without interfering with current sensor programming.

K.
Provide for both real‑time and scheduled unattended downloading of program files, water factor adjustments, and stop and run commands to the field units.

L.
Provide for both real‑time and scheduled unattended uploading of field unit activities, and generate printed reports of these activities, including:

1.
Total run time for each valve.

2.
Metered total volume and flow rates per program and per point connection.

3.
Subnormal or excessive flow rates recorded by the field unit.

4.
Self‑diagnostic reports of failures and alarms, including loss of field unit control and communication.

M.
Maintain a one year record of the "field unit activities," except for "total run time for each valve."

N.
Provide for manual entry of evapotranspiration data into the irrigation program.

13O*.  Edit as required.  Delete weather stations not to be used.  Change the number of days "one to 7 days" to conform with the capability of the weather station being used.

O.
Automatically dial-up and make a terminal connection with the California Irrigation Management Information System (CIMIS), local weather station located at __________________________, weather station to be installed, and upload evapotranspiration data for a period of one to 7 days into the irrigation program.

P.
Program change security code (password).

Q.
A current manual and tutorial for the irrigation software.

14

Work Station

The work station shall consist of a computer table and a printer table, both designed for the purpose, and a chair with integrally cushioned seat and back.  The computer table shall be 28‑1/2 inches high, 30 inches deep and 60 inches wide, with adjustable floor glides for leveling, an adjustable keyboard area, and a locking drawer unit consisting of top box drawer and deep file drawer.  The chair shall be height adjustable from 16 inches to 20 inches and the backrest shall be height adjustable from 4 inches to 6 inches above the seat.  The printer table shall be manufactured by the same company and be the same style as the computer table and shall be of sufficient size to hold the printer and paper.  Work station equipment shall meet or exceed CAL‑OSHA requirements.

15

Auxiliary Items

Auxiliary items shall consist of cables, antennas and other additional items necessary for a functional RICS base station.

16

Set Up

The Contractor shall be responsible for setting up the base station and demonstrating that the base station is in operating condition and performs the functions specified.

17.  Delete "a central control interface" when not required.  Use with SSP 86‑350.

Field Units

The field units shall consist of an irrigation controller, communication equipment and a central control interface installed in an irrigation controller enclosure cabinet.  The irrigation controller enclosure cabinet shall conform to the provisions in "Irrigation Controller Enclosure Cabinet" of these special provisions.

18

Field units shall monitor the main line flows when operating with, or independently of, the base station.

19

Field units grouped together shall share a common communication unit with the base station.

20.  Delete "and central control interfaces" when not required.

Irrigation controllers and central control interfaces shall provide the following features:

20A.  Edit as required.

A.
An output that can energize a remote control valve (master) and a pump start circuit in addition to the normal stations.

20B.  Edit as required.  Delete sensors that are not to be used now and in the future.

B.
Interfaces and a terminal strip labeled for each sensor:

1.
Flow sensor

2.
Rain sensor

3.
Moisture sensor

4.
Wind sensor

C.
Monitor the sensors.

D.
Operate by receiving programs downloaded from the base station and retain as resident programs.

E.
Provide manual operation.  Manual operation shall allow cycle start at the desired station and shall allow activation of a single station.

F.
The station number and watering time of the station currently operating shall be displayed on the face of the control panel.

G.
Be programmable to monitor flow rate to allow selection of:

1.
Percent‑high flow

2.
Percent‑low flow 

3.
Provisions for supply line fill time

20G(4)*.  Edit as required.  This figure depends on the flow sensor manufacturer, size of flow sensor, supply line size it is installed in, and monitor used.  Enter minimum flow the equipment can accurately read.  This is to determine if the main supply line has a leak when the electric remote control valves are off.  Check manufacturer's literature.

4.
Leak detection in excess of ___ gallons per minute.

H.
Closing of remote control valve (master), shutting off pumps and remote control valves when flow rates are exceeded on main lines or through remote control valve (as determined by operator‑entered parameters).  When an excess high flow is determined by the field unit, the irrigation program shall conduct a series of test steps to determine one of the following and take the corresponding action:

1.
For a mainline break or stuck open remote control valve:  The entire irrigation system shall be shut down.

2.
For a lateral line break or missing sprinklers:  The current operating remote control valve shall be shut down and the irrigation program shall go on to the next scheduled remote control valve.
I.
A time delay feature shall prevent an instantaneous response to a temporary surge at start‑up or momentary system condition.

J.
The following field unit activities (alarms) shall be logged at the field unit and uploaded to the base station upon request of the base station in real‑time and scheduled unattended time:

1.
A low flow alarm when the actual flow is less than the percent‑low and the supply line fill time has passed.

2.
A high flow alarm when the actual flow is greater than the percent‑high and the supply line fill time has passed.

3.
There is no actual flow detected and the supply line fill time has passed.
K.
The field unit and the low voltage output source shall be protected by fuses or circuit breakers.

L.
The field unit mechanism, panel and circuit board shall be connected to the low voltage control and neutral conductors by means of plug and receptacle connectors located in the irrigation controller enclosure.

M.
Where direct burial conductors are to be connected to the terminal strips, the conductors shall be connected with the proper size open-end crimp-on wire terminals.  No exposed wire shall extend beyond the crimp of the terminal and the wires shall be parallel on the terminal strip.

N.
Shall have a nonvolatile memory or a rechargeable battery for program protection.

O.
A lithium battery or a rechargeable battery back-up to keep the clock running and prevent loss of data in the event of a power failure.

P.
A current operation manual.

21

Communication Equipment

The communication equipment for the field units shall have a 2‑way data communication link with the base station by one or a combination of the methods described under base station communications in this special provision.

22

Inputs and outputs of the communication system shall be lightning, transient and surge protected, including power, antenna and control connections.

23

TRAINING

Personnel training shall consist of a minimum 60 hours of classroom and field training for 4 personnel on the use and adjustment of the base station equipment (including software) and field units.  The training shall be conducted over 8 consecutive working days, unless otherwise permitted by the Engineer.  One complete set of training documentation and training aids shall be provided to each trainee and 2 sets to the Engineer (if videos are included in the training sessions, only one video tape copy will be required) and the training material shall become the property of the State.

24

The State will provide space for the training, including chairs and tables.  Other required training aids will be the responsibility of the Contractor.  At the option of the Contractor, the training facility may be provided at a facility of the Contractor's choice, that is, within 30 miles of the project location or of the Office of the District Director of the District in which the project is located.
