
Hunter Golf

Decoder System
General

Cable layout and design is very simple for a decoder system design.  The general rule is to run cables wherever the pipes go.  In special circumstances and if cable sizes needs to be trimmed down to a minimum the formulas in this document can be used.  The second section of this document describes how to design the surge protection system.

Cable

It is important to always use a 2 core twisted pair cable.  The twist of the cores protects the system from most types of noise and small surges.  This is the same technology that has been used by telephone companies for many years.  Do not use 2 single cores, even though it works in most cases.  The size of cable can be selected depending of run distance and number of passive and active decoders on the path.

As a general rule the GVIKCBL1 is recommended for path length up to 10000ft (3000m) and GVIKCBL2 for path length up to 15000ft (4500m).  For a more exact maximum length check the Cable Design Formulas section .  Note that it is NOT the total system cable length, it is the length from the controller to the furthest away decoder on that path.

Avoid running power cables and Decoder System cable in parallel especially if they are close.  If a high voltage cable must be crossed, it is best to cross at right angles.

Layout

The normal design for a 104-station system (including Pump) is 2 to 4 paths going out from the controller.

More paths from the controller provide better surge protection and easier troubleshooting in case of short circuits.

A cable path can be branched off as many times as necessary. Any topology can be used, star, circle or a combination.

If the pipes are run in loops, run cable paths in both directions but leave them unconnected at the far end.  This will make trouble shooting for short circuits easier. In case of a broken cable, the far ends can be connected and operation continued.

Two cable paths can be connected in loops if the polarity is observed, but it is not recommended because it complicates trouble-shooting.

On normal installations, no calculation on cable dimensioning is needed if the general design 

rules are followed.  Under special circumstances, the formulas below can be used.  These formulas assume that the decoders are spread evenly over the path.  A more exact calculation can be done by using the fact that the maximum allowed voltage drop is 14 Volts and the passive decoder current of 1.44mA and the active solenoid current of 45mA.  Using these values and “Ohms law” the path can be sectioned up and exactly calculated.  This is normally not necessary, but possible for extreme solutions.

Note that it is only the individual path lengths that matter, not the total length of all paths.

One controller can handle 104 decoders (103 stations plus Pump), with 20 solenoids active at the same time.

Cable design formulas

Path length Formula

Lp=
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Lp= Path length in feet or meters

Ud= Allowed voltage drop

Ip= Maximum operation current on path

Rm= Loop resistance in ohm/1000ft or ohm/km

Ud (Voltage drop)

Ud=Output – Minimum operation voltage 

Ud=(1.4 ( 28V) – 25V 

Ud=14V

Ip (Current in path)

Ip is the sum of all decoder’s currents on the path and the sum of simultaneous open solenoids.

One decoder uses 1.44mA (with solenoid off)

One solenoid uses 45mA (Legacy solenoid marked 250mA with power factor 2=Normal)

Ip= Maximum operation current on path

Nd= Number of decoders on path

Ns = number of simultaneously open solenoids (Maximum 20 per controller)

Ip= (Nd ( 0.00144) + (Ns ( 0.045) 

Rm (Loop resistance)

Rm = Loop resistance in ohm/1000ft or ohm/km

This resistance varies by cable area and the actual values need to be verified by cable manufacturer:

Cable
Rm

ohm/1000ft
Rm

ohm/km
Comment

#14-2
5.21
17.1
GVIKCBL1

2.5mm2
4.57
15.0
European standard

#12-2
3.32
10.9
GVIKCBL2

Wire connectors are not taken into account.  Good and properly made connections add very little resistance, but a safety margin is needed because resistance may increase in the connectors when aging.  GVIKLSPN and GVIKLSPE add no resistance.  The maximum number of surge protectors GVIKLSPN per path is 10.

Lp Path length formula

Lp= Path length in feet or meters

Lp=
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Examples:

1. All 104 decoders on a single path with the maximum 20 solenoids active on one GVIKCBL2 path.
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2. 80 decoders with 10 solenoids active on one GVIKCBL1 path.
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Conditions:

· The decoders and active solenoids are evenly spread over the path.

· Good wire connectors are used

· Decoders are set up for powerfactor 2 (default)

Design suggestions:

Reduce maximum length by 25% to compensate for wire connections and different types of solenoids and aging. 

Cables from decoder to solenoid(s)

The general idea of a decoder system is to have one decoder for each solenoid (valve or head) and to have it close to the solenoid.  This gives maximum irrigation control, minimum wiring, easy installation and simple documentation.

When multiple solenoids are to be activated by one decoder, or the 4-station decoder (GVIKDEC4) is to be used, cables need to be run between the decoder and the solenoids.  Put the decoder as close to the solenoid as possible,  and use a twisted pair between the decoder and the solenoids.  Do NOT connect the solenoids together with a common.  Always use one pair (2 cores) for each output from the decoder.  If 2 solenoids are to be fed from the same decoder output, either run 2 cables from the decoder to the solenoids, or go from the decoder to the first and then to the second from the first.

In high exposed lightning areas it is not recommended to have more than 100-150 ft cable lengths between decoder and solenoid.  Longer lengths can be used but it always increases the risk of lightning damage to the decoder and solenoids.  In field tests, 700 ft. wires runs have been successfully tested.  Wire similar to GVIKCBL1 cable is also a good cable for this, though a different color scheme for the wires should be employed to reduce confusion with the main two-wire path.

Multiple solenoids from one decoder output

A maximum of 2 standard solenoids can be connected to a decoder output.  

The 4-station decoder can also have 2 solenoids per output, but only 4 solenoids may be active at the same time.  All 4 outputs may have 2 solenoids each, as long as only 2 outputs are active at the same time.  If more than 4 solenoids are activated, the decoder’s internal fuse may trip and turn the decoder off.  It will reset within a couple of minutes.

A 104-station controller can handle a total of 20 active solenoids. This can be 20 decoders with one solenoid each, or 10 decoders with 2 solenoids each.

Power factor

The Power Factor setting in the controller for each decoder controls how much power the solenoid gets.  It is rarely necessary to change from its default value (2).  For “heavy duty” solenoids, or solenoids very far away from the controller, it may be necessary to increase the Power Factor if the solenoid does not activate with a setting of 2.

Surge protection

How much surge protection needed depends on how exposed the area is to lightning, and also on how well the installation needs to be protected.  That is how much money the customer is willing to pay for a good protected system.

A good surge protection system works by totally protecting the system from small to medium lightning storm effects, and by minimizing the effect of large lightning storms.

The minimum recommended level of protection is to have one GVIKLSPE on each end of the field cable and one GVIKLSPN in the middle of each path longer than 4000ft.

For higher levels of protection, put the GVIKLSPN devices closer together and use all 5 paths out from the controller.

It is important that both the controller and the surge protection devices are grounded to  ground rods or plates with less than 10 Ohms resistance.  The ground should always be measured with a ground resistance meter.  The devices should be disconnected during this test.  A “clamp on meter” can not be used since this is an isolated system.  The ground should be tested regularly for resistance.

Surge protection devices wear out, and should be replaced when they might have been damaged.  The device is a complex electronic part and it is not possible to fully test whether it is working 100%.  Replace surge protection devices if there is any visible damage to the device, or if nearby decoders or controllers have been damaged.

A GVIKLSPE should be placed on the end of each path, and on the ends of any branches that are longer than 100 feet.  In some cases, the branch can be connected back to the “main” path again at another point to reduce the need for a surge protector.  This can sometimes be the case on fairways.  This is a “loop” but it is a very local one, and does not affect trouble-shooting much if documented.

EARTH GROUNDING HUNTER DECODER SYSTEMS

It is the responsibility of the Contractor to ground all electrical equipment installed in relation to the irrigation control system.  Grounding components will include, but not be limited to, the items described in the following paragraphs.

Use grounding electrodes that are UL listed or manufactured to meet the minimum requirements of the National Electrical Code (NEC.)  

CONTROLLERS

At the very minimum, the grounding circuit for controllers will include a copper clad steel ground rod, a copper ground plate and 100 pounds of PowerSet( earth contact material, as defined below and per the following detail.
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Ground rods are to have a minimum diameter of 5/8” and a minimum length of 10 feet.  These are to be driven into the ground in a vertical position or an oblique angle not to exceed 45 degrees at a location 8 to 10 feet from the electronic equipment or the wires and cables connected to it.  It is to be stamped as UL listed.  [Paige Electric part number 182007] 

The copper grounding plate assemblies [Paige Electric part number 182199L] must meet the minimum requirements of section 250 of the NEC.  They are to be made of a copper alloy intended for grounding applications and will have minimum dimensions of 4” x 96” x 0.0625”.  A 25-foot (8m) continuous length (no splices allowed unless using exothermic welding process) of 6 AWG solid bare copper wire is to be attached to the plate using an approved welding process.  This wire is to be connected to and through the top of the ground rod using a Cadweld GT1161G ”One-Shot” welding kit [Paige Electric part number 1820039], terminating at the electronic equipment ground lug. In order to ensure proper ignition of the “One-Shot”, the Cadweld T-320 igniter must be utilized [Paige Electric part number 1820040.]   The wires are to be installed in as straight a line as possible, and if it is necessary to make a turn or a bend it shall be done in a sweeping curve with a minimum radius of 8” and a minimum included angle of 90(.  Mechanical clamps shall be permitted temporarily during the resistance test process, but shall be replaced with Cadweld “One-Shot” kits immediately thereafter.  The ground plate is to be installed to a minimum depth of 30”, or below the frost line if it is lower than 30” at a location 15 to 20 feet from the ground rod, electronic equipment and wires and cables.  Two 50-pound bags of PowerSet( [Paige Electric part number 1820058] earth contact material must be spread so that it surrounds the copper plate evenly along its length within a 6” wide trench. The use of salts, fertilizers and other chemicals are not to be used to improve soil conductivity because these materials are corrosive and will cause the copper electrodes to erode and become less effective with time.

Install all grounding circuit components in straight lines.  When it is necessary to make bends, do not make sharp turns.  To prevent the electrode-discharged energy from re-entering the underground wires and cables, all electrodes shall be installed away from said wires and cables.  The spacing between any two electrodes shall be 15 to 20 feet, so that they don’t compete for the same soil.

The earth-to-ground resistance of this circuit is to be measured using a Megger(, or other similar instrument, and the reading is to be no more than 10 ohms.  If the resistance is more than 10 ohms, then additional ground plates and PowerSet( are to be installed in the direction of an irrigated area. It is required that the soil surrounding copper electrodes be kept at a minimum moisture level of 15% at all times by dedicating an irrigation station at each controller location.  

SURGE SUPPRESSORS

At the very minimum, the grounding circuit for the “In-line” and “End-line” surge suppressors will include a copper ground plate and 50 pounds of PowerSet( earth contact material, as defined below and per the following detail.

The copper grounding plate assemblies [Paige Electric part number 182201] must meet the minimum requirements of section 250 of the NEC.  They are to be made of a copper alloy intended for grounding applications and will have minimum dimensions of 4” x 36” x 0.0625”.  A 10-foot continuous length (no splices allowed unless using exothermic welding process) of 10 AWG solid bare copper wire is to be attached to the plate using an approved welding process.  This wire is to be connected to the surge suppressor and 10 AWG bare copper “shielding wire” as shown in wiring details.  A 50-pound bags of PowerSet( [Paige Electric part number 1820058] earth contact material must be spread so that it surrounds the copper plate evenly along its length within a 6” wide trench per detail below. Salts, fertilizers and other chemicals are not to be used in an attempt to improve soil conductivity because these materials are corrosive and will cause the copper conductors and electrodes to erode and become less effective with time.
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Install all grounding circuit components in straight lines.  When it is necessary to make bends, do not make sharp turns.  To prevent the electrode-discharged energy from re-entering the underground cables, all electrodes shall be installed 6 to 8 feet away from said cables.  If more than one electrode is used to achieve lower resistance, the spacing between any two electrodes shall be 15 to 20 feet, so that they don’t compete for the same soil.

The earth-to-ground resistance of this circuit is to be measured using a Megger(, or other similar instrument, and the reading is to be no more than 10 ohms.  If the resistance is more than 10 ohms, then additional ground plates and PowerSet( are to be installed in the direction of an irrigated area. It is required that the soil surrounding copper electrodes be kept at a minimum moisture level of 15% at all times by dedicating an irrigation station at each controller location.  
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PowerSet Earth Contact Material





� EMBED Visio.Drawing.5  ���





Ground Plate





6" WIDE TRENCH CROSS SECTION FOR GROUND PLATE





GVIKDEC decoder wiring in valve box 





Ground Rod





Ground Plate





Valve-in-head Rotor





36"





GVIKLSPN In-line surge protection wiring in valve box
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GVIKDEC Decoder Wiring
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