Surveyor Software Specifications

Operating Systems: The software shall operate in Windows XP, Vista, or Seven operating systems. The software shall use Windows standards for selection and editing of multiple items, and other Windows conventions as much as possible, to enhance learning and support of the software.

The software shall be visually appealing and intuitive for daily operations. 

General Communications: The software shall permit both hardwire and UHF radio two-way communications via a central interface to up to 999 addressable field controllers. The software shall be a download system and shall not require on-line communications for normal irrigation to take place.

The software shall have Communications test and diagnostic capabilities with all field devices, and shall log communications attempts and their results for retrieval by the operator.

The software shall have the ability to Comm Check all controllers (and DRUs) on a site and retrieve their stats in report form, including station size and version of ROM, plus current operational status (Auto Op, Rain Off, alarm conditions, etc). 

The software shall treat failed Communications as alarms and shall have automatic retry attempt settings for failed or incomplete communications. Failures do not interrupt the sequence but are logged and time-stamped.

The software shall display in real-time and in plain language the status of all communications with the field as they occur, to assist in diagnostics and to make the customer aware of what the software is doing.

The software shall also permit designation of a central interface to be reached by telephone dial-up modem, for access to remote broadcast points in  hilly or difficult terrain.

Purpose and Main Functions: The software shall allow the operator to create, edit, send, and retrieve both VSX and AGC Field Controller Programs (FCPs). 

The software shall also create, edit, and send System Events to the Event Buffers in both controllers. System Event downloads are always flow-optimized to station level, by definition.

The software shall be able to save multiple scenarios using either method, known as a System Program. Each System Program shall consist of a complete set of irrigation instructions for all controllers on the Site. 

Download of FCP or System events will be either manual (initiated by the customer) or automated, at customer-specified times of day, via the Task Scheduler. 

Confirmation of all successful or failed download attempts will be logged, either in the Event Log (both successful and unsuccessful) or an alarm report (unsuccessful), by individual controller.

The software shall enable the customer to initiate or stop manual and semi-automatic watering in both controller platforms. The software must also have the ability to stop all irrigation on the Site with a single command, and must provide for a “soft shutdown”, meaning staggering the commands to individual controllers to prevent simultaneous surges.

The software shall monitor alarm communications from Data Retrieval units, and system status info from the controllers. 

Two Modes of Operation: Customers may choose to operate the software in either of two modes: FCP (Controller Programs) or System-event based (Flow Optimized).

Field Controller Programs, or FCPs, refers to the conventional programming architecture where stations run in sequences, on specific day schedules, with set start times for the sequences.

FCPs may have any combination of stations included in the sequence. However, stations may be (optionally) designated for their Management Group, and other characteristics. FCPs with Management Group designations may be sorted and adjusted together. 

System Programs: The software shall have the ability to save multiple named, different System Programs for the Site.

A System Program is a complete set of irrigation instructions for all controllers on the Site. It shall contain all the day schedules, start times, run times, cycles, and other information for all the controllers. The purpose of different, named System Programs is to save a site-wide irrigation scheme which has been specifically adjusted to a specific set of circumstances, so that it may be recalled when those circumstances occur again.

System Programs may be either FCP-based or System Event based. System Programs may be edited or deleted. When downloaded, System Programs completely replace all programs in all controllers on the Site.

Controllers shall be toggled between FCP and System Event mode by the download of the System Program (which is either an FCP-based or a System Event-based System Program). 

FCP-based System Programs may also be uploaded, or retrieved, from the field controllers. If controller FCPs have been adjusted in the field, the controller shall notify the software of the changes, and the adjusted settings can be uploaded to the computer. The retrieved set of all controller programs can be:

· Saved as a new System Program.

· Saved as a permanent adjustment to the existing system program (“saved as” the active program), or 

· Deleted, so that the customer can replace the “adjusted” controller information with the previous (or another) System Program. 

Unless replaced, this edited version in the controller(s) is what will actually run in the field. If it is retrieved by the computer, it can be viewed, edited, saved, etc.

The controllers will notify the software on the next communication if changes have been made to the (FCP) programs in the field. This is treated as an “alert” by the software and the software operator will be notified that field changes have been made and are in effect. 
System Event-based programs, because of their interrelated, cross-controller flow optimization, shall never be edited in the field to preserve the unified flow optimization plan.

System Programs may be downloaded automatically by the Task Manager. It is possible to download more than one System Program within a 24 hour period, so that one replaces the other. It shall be possible for the Task Manager to send an event-based system program out in the evening, and an FCP-based system program to download and replace it in the morning, automatically

Decoders: The software shall be fully compatible with Hunter AGC decoder controllers, in addition to AGC “conventional” controllers.

Decoder irrigation scheduling shall be identical in all regards to conventional controller programming. Decoder controllers shall simply appear with appropriate station counts and any other rule changes (i.e., max stations on per controller) that may be unique to decoder controllers. It shall be possible to mix AGC decoder and conventional controllers within the same site.

Flow Optimization: Flow Optimization is the process of pre-ordering irrigation events across multiple controllers on a site, so that Pump optimums (entered by the operator) are maintained as closely as possible, pipe velocities are kept within safe parameters, and system pressures are kept within the sprinkler minimum requirements. The software shall manually or automatically flow optimize System Event programs to minimize fluctuations in demand on the Pump(s) while completing irrigation in the shortest time, subject to operator constraints, within safe operating velocities.

Optimization may be performed for up to three days in advance, so that water day schedules are reflected in the download to the controllers. If contact with the central is lost for an extended period, the downloaded system events will repeat with whatever water day characteristics they were sent. For example, if a station is on today, off tomorrow, and on the next day (YNY), and communications are lost for a week, this pattern would repeat on its own until a new download was received (YNY-YNY-Y). 

System Event Optimization: The System Event buffers in the controllers shall store individual station events, each with its own start time and run time. This shall permit the Plant Management Group approach to scheduling irrigation, meaning that stations shall be addressed by the management group to which they belong. Enable/Disable, run times, cycles and soaks, and adjustments (either percentage or ET-based) are addressed to Plant Management Groups, or sub-groups based on this hierarchy, and the stations within shall follow the commands to the group or down to the station level. 

The software shall permit setting the Do Not Start Until times (DNSUs) to force the system to wait until a specified time to run a group, and if the system has nothing else remaining to irrigate, it shall remain idle until the DNSU occurs. 

The shall permit the operator to specify “staging delays” at the beginning of irrigation, to force the stations to start in stepped increments for specific periods of time, up to maximum flow. The flow optimization process shall then start irrigation in these increments, for these times, until the optimum flow is reached. The purpose of this feature is to prevent low-pressure shutdowns and extreme velocities at the beginning of the water window.

Data Retrieval: The software will poll Data Retrieval input from the existing DAT family of Data Retrieval units. The software will have the ability to shut down all, or a partial list, of field controllers when an alarm is detected. 

The software will monitor and graph actual flow from a DAT family Data Retrieval unit if it is connected to a flow meter.

The software shall initiate polling for flow automatically, either on software start-up, or in conjunction with the beginning of the water window (customer-selectable). 

The software shall also graph estimated flow based on an irrigation schedule, if flow data by station exists in the database. Flow data can be color-coded and graphed by Management Group.

The software shall irrigate in either minutes of run time or application amounts (if precip data has been entered). Percentage adjustments will apply to either format (i.e., 80% of 10 mins. = 8 mins., 80% of .25 inches = .2”).

The software shall perform automatic or manual rescheduling for “flow-limiting” or flow-balancing purposes. System Events shall be flow-optimized to station level (assuming database has sufficient data) to maintain irrigation at customer-specified pump optimums and pipe velocities.

Evapo-transpiration (ET): The software shall have automatic ET adjustment capabilities from either manual input, or automatic retrieval from a designated TW series weather station. Management Groups may be set to a percentage of the daily ET, or may be exempted from ET adjustment altogether.

Task Manager: The software shall be able to retrieve Controller Activity Logs automatically, on a daily basis, and present them in a printable report at a customer-specified time of day (the “Morning Report”). The report may be filtered for Alarms Only, or All Events.

The software shall have an automated Task Manager with the ability to perform key tasks unattended at customer-specified times of day. These include: 

· Pop-up reminder messages,

· retrieving ET data and recalculating run times, 

· processing new irrigation schedules, 

· flow optimizing the system program, 

· downloading the schedules to the field,

· initiating Data Retrieval polling, 

· retrieving Controller Activity Logs (Morning Reports).

Graphics: The software will operate with or without interactive graphics. Graphics may be completed to different levels of detail, including general “control zone” areas (for controller-level functions) or including station and pipe details.

The software will include drawing tools and icons which the customer can use, or associate with actual devices. The software shall also allow import of vector drawings from AutoCAD files.

Graphics may be to either group, head, or station level, and may be edited at any time to change, add, or delete graphical details. 

Database: The software shall require little more than controller addresses and station numbers in the database, and can then set up basic FCPs for download.

More advanced users will need to enter additional info, particularly for individual stations, such as flow, precipitation data, and group associations. 

The software shall simplify and streamline the entry of this data for large systems as much as possible. Systems which are easier to implement are more likely to be specified and purchased.

Flow Optimization Set up: Full Flow Optimization will require hydraulic details for pipes, pumps, and other devices as well. These will include:

Individual station flow

Pipe size and capacity (including nominal safe velocities).

Pump Optimum

Pump Maximum (?)

Pump Stages

Program Priorities (by FCP “group” or Management Group or sub-group)

Hydraulic network modeling (piping, and other key hydraulic data) shall be simplified through simple drag-and-drop of color-coded pipe types. Common pipe types shall be provided with sample flow and velocity data, editable by the operator.

System Programs failing Flow Optimization processing for any reason are serious failures and result in notifications to the customer. The operator shall be given as much information as possible to find and correct the problem.

Backups: Databases shall be automatically backed up and and can be manually restored, and shall be detachable to send to Hunter for examination and repair. 

Backup and restore controls shall be in plain English and are intended to be used by customers without live human factory support.
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