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Introduction

Energized fencing has been tested and proven to be an effective deterrent of black bears and is the best long-
term solution to protect your beehives, chicken coops, compost, fruit trees, gardens, stored forage, garbage,
and other attractants. Properly constructed and maintained modern electric fences have been shown to be safe
for humans, animals, and vegetation. When using a modern pulse rate energizer, the pulse rate is so
quick that they cannot generate enough heat to start vegetation on fire. Although touching an
electrified fence is unpleasant, modern energizers are safe to use around pets and children.
Always follow manufacture's instructions, and exercise caution when using energized fencing.

How Energized fencing Works

When an bear touches an energized wire and the ground (or ground wire) simultaneously, the electrical
current passes through the bear, into the soil, to the ground rod, and back to the energizer. The circuit is
completed and the bear receives an instantaneous shock. The amount of shock delivered to the bear is
dependent on the output of the energizer, the strength of the circuit (voltage), and how well the bear is
grounded. Vegetation maintenance to prevent shorts, using the proper sized energizer and materials,
and ensuring proper grounding are the best ways to ensure that your fence will be effective to keep bears
out.

Energizer
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Grounding Rod
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Before You Begin

Proper planning and preparation will save you time and set you up for success. Use this section to help plan out
your fence and create a material list. Most materials can be purchased at your farm supply store or are readily
available online.

Picking Your Fence Location

Fence locations may be predetermined based on the attractant you are protecting. However, you may need to
make some site modifications to ensure success.

e Avoid overhanging branches or anything a bear can climb and fall into the fence.

e Soil conditions may require a positive - negative wire design (See how to hook up +/-).

e You should have at least a three or four-foot buffer between the fence and the attractant to prevent a bear
from reaching in.

e If using a solar energizer, avoid areas with shadows or shade, and the panel has full sun and is south facing.

e Utilize caution and install necessary signage if your fence will be in areas of high human use.

e Have the utilities located (call 811 or go to https://gopherstateonecall.org/) before you put posts in the
ground.

Gathering Your Materials

A glossary of materials is included in the back of this manual with photos. When gathering materials
there are several items to consider including size, time-frame the fencing will be up, power supply,
conditions (i.e. soil type, rocks, distance to important features), and physical ability/equipment needed to put
posts into the ground.

Posts: You will need corner posts to provide structure of your fence and line posts to keep the wire spacing for
your fence. If a bear touches the fence, line posts provide physical support for the fencing wires. The spacing of
the line posts will be depend on the type of posts used.

Wire: Wire needs to be non-insulated, weather resistant, and of sufficient quality to carry electrical charge from
the energizer. You will need enough wire for six strands all around your fence with excess for
wrapping at terminations, your springs, and gates. You will need additional wire for your grounding and
hooking up your energizer and lightening diverter (you may want insulated wire for your energized
connections).

P-Springs: P-springs allow you to tension the fence wire, but also provides a little bit of "give or strain-
relief" in the wire preventing a bear from breaking the wire when they touch it.

Energizer: The type of energizer will be dependent on the power supply ability/ preference. Energizer should
have 0.6 joules or more output, and deliver 4,000-7,000 volts under all conditions.

Ground Rods: Grounding is the most important factor in the ability for your fence to deter a bear. The
grounding of your fence determines the completion of the circuit and the strength of the shock delivered. Soil
conditions and size of the fence will determine the number of ground rods needed and if the fence needs
to be set up positive-negative (+/-) vs standard "all-hot". Each six-foot ground rod has an effective
diameter of roughly 10 ft and should be spaced beyond that distance.

Gate: There are several different options for gates depending on your needs. However, at its core, the gate needs
to have eight inch or less spacing, be able to carry an electrical current, and have no way for the bear to climb
over.


https://gopherstateonecall.org

Insulator Clips: Insulator clips hold the wire to the posts and help maintain spacing. It is important that the
clips are not conductive and adequately prevent electrical arcing. The type of insulator clips will be
determined by the type of posts used. You will need one insulator clip for each of the six fence wires per post.

Voltmeter: The voltmeter allows you to test your fences voltage to ensure that your fencing is properly working
and will protect your attractant.

Optional Materials
Gripples: Gripples are one-way, nylon locks that allow you to tension the wire and adjust the tension as needed.
Using a key (a small metal rod), the gripples can be undone without needing to cut the wire if the fence needs to

be taken down or moved. Gripples are size-specific to the gauge of wire being used.

Gate Anchor: If using gate handles, gate anchors are a simple and easy way to start and terminate your fence,
and provide a spot to attach the gate handle.

Lightning Diverter: If lightning strikes your fence, a lightning diverter act as an in-line fuse that will blow
instead of damaging the energizer.

Cut-Off Switch: Cut-oft switches can be wired in between the energizer and the fence for an easy on-off switch
for your fence. This is especially useful if you can't reach the energizer.

Below is the material list for the Minnesota Department of Natural Resources (DNR)

Recommended 30ft x 30ft fence design

e 4 - 8ftlong4in diameter pressure treated wood posts
e 6 -5.5ftlong metal t-posts
e 1 - Solar energizer with 0.6 joules or more output
e 1 - Cut-off switch
e 1 - Lightning Diverter
e 3 - 6ftlong ground rods with clamps
e 6 - Heavy duty gate handles
e 12 - Gate anchor plates
e 24 - Pin-lock Corner Collar Wood Post Insulators with screws
e 48 - Pin-lock T-post Insulators
e 6 - P-Springs
e 6 - Gripples
e 800+ft - Galvanized Low-tensile Braided Steel Cable
e 6ft - Insulated wire 12.5 Gauge
Tools: e Auger or way to put wood posts in the ground 4ft
e Tamping tool
e T-post Pounder
e Wire Cutter/Strippers
e Screw driver
e Socket set with wrench
e Dirill with driver for screws
e Level
e DPersonal Protective Equipment 5
[ ]

Gripple Key or paper clip



Installation

Step 1: Prep Your Site

Clear your site and ensure that there is at least a two foot buffer on either side of your fence line cleared
of tall vegetation (2"-3"). Remember to have at least a three to four foot buffer from your fence line to your
attractant you are protecting to prevent a bear from reaching in.

Step 2: Install Your Corner Posts

Mark the spots where you want your corner posts to be. Use an auger or post hole digger to dig a hole four foot
deep and slightly larger than the wood post. Set your post in the hole with four foot remaining above
ground and fill your hole. Use a level to ensure you post is plumb, and tamp soil around the post thoroughly as
you back fill the hole. Repeat for all of your corner posts. If fence is larger than a half acre, see the h-
brace instructions for corner supports.

Alternative corner posts include: T-posts, and Fiberglass Sucker Rod

If using t-posts for your
corner posts, ensure that
the "ribs" are pointed
outward at a 45-degree
angle. this will ensure
that the insulator is
positioned at the true
corner of the fence, and
will prevent the wire
from touching the post as
it rounds the corner.

Step 3: Marking Location of Line Posts

Run a string line from outside edge of the corner posts to outside edge of the corner post. This will help
ensure that your line posts are aligned with the corners and that your fence wires will be properly
aligned. Mark the locations for the line posts on the ground at evenly spaced intervals along the string line.

Distance between line posts is dependent on the type of post used:

Line Post Max Spacing

3/8" FiberELESS Fod Gft DNR Recommendation for a 30ft x 30ft
7/8" Fiberglass Rod 15ft fence with wood corners and T-post line
1-1/4" Fib;rgLass Sucker Rod |15ft posts is 15ft spacing between line posts
5.5t Steel T-posts 15t

4" Wood Posts 15ft




Step 4: Set Line Posts

Set line posts according to the necessary spacing and material depth, leaving four feet of post above the ground.
Ensure that posts are aligned with the outside edge of the corner posts to prevent stress on the post or insulator

when the wire is strung.
If using T-Posts ensure that ribs are facing outward. This will be crucial for attaching insulator clips.

. Wood Posts

<> T posts Posts

15"

—= Mowed fence line
Gate Posts
Energizer
Step 5: Attach Insulator Clips =

Use the appropriate insulator clips for each post, fastening them to the posts at the 8-inch spaced
intervals starting at 6-inches from the ground. Make sure your corner insulators are angled so that wire
goes around the corner without touching the wood of the corner post.

Wire Spacing
46"
38”

30”
22”

14”

6”

Wood corner collars help ensure
wire rounds the post without
touching the wood post.



Step 6: Starting The Wire

Identify your gate opening(s) before stringing any wire.. Either side of the gate opening is where you will start
and terminate each of the six fence wires. Gate anchors can be used on each side of the gate opening for easier
setup. Gate anchors are attached to the posts using the insulator pin-lock. There is a hole on each side for wire
to be wrapped to itself. The gate anchor will then connect the fence wire and the gate conducting the electrical
current.

Insulator
Pinlock

Gate Handle/

Fence :
Gate Wire

Wire

To start the wire:
1. Grasp one end of the wire and thread end through the hole (opposite the gate side) until 6-8 inches are

through
Firmly grasp the line wire in one hand and the end threaded through the hole with the other hand.

Wrap the end over the line wire tightly to the gate anchor.
Continue wrapping over-under the end of the wire around the line wire at least 3-4 times.
Cut the excess ensuring good contact between the end and the line wire.

~p

2.
3.
4.
5.




Step 7: Stringing The Wire

String wire around fence putting the wire in each of the clips and securing the pin-locks as necessary.

Step 8: Terminating The Wire

To terminate the wire:
1. Cut the wire leaving 6-8 inches of excess from the last insulator clip.
2. Grasp the cut end of the wire and thread end through the hole (opposite the gate side) until 6-8 inches
are through
3. Firmly grasping the line wire in one hand and the end threaded through the hole with the other hand.
4. Wrap the end over the line wire tightly to the gate anchor.
5. Continue wrapping over-under the end of the wire around the line wire at least 3-4 times.
6. Cut the excess ensuring good contact between the end and the line wire.

Step 9: Repeat
Repeat Steps 6-8 until all 6 lines are completed.



Step 10: Springs and Tension

Installing a gripple and P-spring allow you to tension the fence wire. The P-spring prevents over tensioning
and provides a little bit of "flex" in the wire preventing a bear from breaking the wire when they touch it.

Using gripples allows you to easily retention your fence as needed with seasonal changes, and annual
maintenance.

To install the p-spring with gripple:

1.
2.

©

Cut a one-foot section of wire, attach one end through the P-spring eyelet, and wrap it back on itself.

Put the other end through the gripple, leaving a small portion of wire extended from outside of the
gripple.

Cut the fence wire in the middle of the side opposite the gate. Securely grasp wire before cutting.

Place one end of the line through the opposite side of the P-sping that is attached to the gripple and wrap
it back on itself to secure.

Place the other stand through the gripple, opposite the side connected to the P-spring.

Hand-pull the wire going through the gripple, which is the fence line wire, until the slack is removed
from the fence line. Do not over-tighten, or line posts may bend and the spring will not function.

Repeat Step 10 for all 6 lines.
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Step 11: Stringing Your Gate

There are many different options for gates depending on your needs. The main requirements for a gate are that
it be energized to shock the bear if it touches it, carry the electrical current across your fence, and have no more
than eight inch spacing. The DNR recommends stringing six strands of wire each connected to a heavy-duty
insulated gate handle. It is the most cost effective, and user-friendly type of energized fence gate. Before you
begin you will need to decide which side of the gate you want the gate to "hinge" on. We reccomend having the
"hinge on the corner.

To start the wire:

1. Grasp one end of the wire and thread end through the gate anchor hole (on the "hinge" side) until 6-8
inches are through.

Firmly grasp the gate wire in one hand and the end threaded through the hole with the other hand.
Wrap the end over the gate wire tightly to the gate anchor.

Continue wrapping over-under the end of the wire around the gate wire at least 3-4 times.

Cut the excess ensuring good contact between the end and the gate wire.

AN ol
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To terminate the wire:

PN LD

10.

Hook your gate handle to the opposite side of your gate from the hinge.

String wire along your gate opening and cut the wire even with the gate post.

Grasp the cut end of the wire and thread end through the hole of the gate handle spring.

Pull the cut end until there is tension on the wire and the spring in the gate handle begins to stretch.
Firmly grasp the gate wire in one hand and the cut end in the other hand . Do not release the tension.
Wrap the cut end over the gate wire tightly to the gate handle spring.

Continue wrapping over-under the cut end of the wire around the gate wire at least 3-4 times.

Test the tension of the gate wire. It should take some effort to hook the gate handle to the gate anchor but not
too much. Adjust the amount of wire through the gate handle spring if needed.

Cut the excess ensuring good contact between the end and the gate wire.

Repeat for all 6 strands.




Step 12: Setting Up Your Energizer

The electrical current starts and ends at your energizer, and it is the most important part of the energized
fence. Use a lightning diverter. It is an inexpensive part that will protect your energizer from damage in a
lightning strike.

® Ensure that the battery or power source is connected to the energizer.

® Mount the energizer according to manufacture's specifications. Some energizers are able to mount
onto a t-post or have adapters that can be installed.. If using a solar energizer ensure that the energizer
is mounted in a sunny area, free of shadows, and the solar panel is facing south. Mounting your
energizer inside of the fence helps protect your energizer from bears knocking it over and deactivating
the fence.

® Mount the lightning diverter near the energizer (you will be wiring the lightning diverter to the
energizer).

e [fusing a Cut-off switch, mount the switch near a gate opening.

® Cut-off switches and lightning diverters may have covers that will need to be removed when mounting.

Mounting the cut-off switch on of the gate post (rather than the front) prevents
the bear from being able to inadvertently flip the switch. Gloves and hands
can transfer scent to the switch when turning the fence off and on.

Step 13: Driving The Ground Rods

Grounding is the most important factor in the effectiveness of the energized fence. Ground rods should be
six feet long and made of galvanized steel. Although a better conductor copper will corrode in the soil quicker.

e Drive ground rods into the ground in at least 10ft intervals, leaving an inch above the ground.
e Ideally these should be placed along the fence line to prevent tripping over or hitting the ground rods
during maintenance.

Ground rods attract the electrical charge from the soil and bring it back to the energizer completing the
circuit. This delivers the shock to anything in that circuit. Without grounding, the circuit is left open
and no shock is delivered. The amount of shock is determined by the grounding and strength of the
circuit (measured in voltages). Each ground rod has an effective radius of five feet.

Attraction Radius of Each Ground Rod 13



Step 14: Wiring the Energizer

Wiring of the energizer will be dependent on the type of fence you use. Traditionally an "all hot" fence is utilized in
moist soil conditions where every strand is energized, and grounding rods return the charge to
the energizer completing the circuit. In sandy soils or where grounding is an issue, an "alternating +/-"
fence design may be needed. This fence design alternates positive charged lines with negative lines connected
to the grounding side of the energizer. When a bear touches two lines then the circuit is completed and the
shock is delivered.

For an "all hot" fence:

1. Make sure energizer is off

2. Run an insulated wire from the positive terminal of the energizer to the positive terminal of the lightning
diverter.

3. Run an insulated wire from the positive side of the lightning diverter and one side of the cut-off switch.

4. Run an insulated wire from the other side of the cut-off to the fence wire.

5. Run an uninsulated ground wire to each of the ground rods using the clamps and then connected to the
ground terminal of the energizer.

6. Run an uninsulated wire from the ground terminal of the lightning diverter to the ground rod.

7. Using an uninsulated wire connect all 6 fence wires on both sides of the gate opening.

R

Energizer

Uninsulated Jumper Wire
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For an "alternating +/- " fence:

1. Make sure energizer is off.

Run an insulated wire from the positive terminal of the energizer to the positive terminal of the lightning
diverter.

Run an insulated wire from the positive terminal of the lightning diverter to one side of the cut-off switch.
Run an insulated line from the other side of the cut-off to the top line of the fence.

Using an insulated wire connect the top line of the fence with the alternating other lines.

Using an insulated wire connect the second from the top line of the fence with alternating other lines.
Run an uninsulated wire from the ground terminal of the lightening diverter to the ground rods securing
with the clamps.

Run an uninsulated wire from the ground terminal of the energizer to the ground rod.

9. Run an uninsulated wire from the bottom fence line to the ground rod.
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Step 15: Power

Using caution, turn on the energizer and ensure the cut off is in the on position. You will need to setup
the lightning diverter. Using a screwdriver turn the dial counter clockwise until fully closed. You will
see sparking inside of the lightning diverter. Turn the dial clockwise until the arching stops (this should
be about halfway open).

The lightning diverter needs to be set close enough to
jump the power across to the ground, but open enough
that the energizer's charge is not enough to trip it.
Lightning diverters are designed to absorb multiple
lightning strikes. However, if the lightning diverter is
blown and burnt on the inside it would need to be
replaced.

Step 16: Testing

Utilize a voltmeter to test the voltage of the completed fence. Test all six strands at different locations around
the fence. Stick the ground probe in the ground completely and touch a "positive” strand with the positive
probe. Reading should show at least 4,000 volts ideally closer to 7,000 volts. If fence does not read at least 4,000
volts, use the troubleshooting guide to identify and resolve the issue. Make sure to test fencing often,
especially after a storm. *Note: Some testers will display in Kilovolts (e.g., 4.0 Kv = 4,000 volts)*

Maintenance:

Proper maintenance is the key to ensure your fence works long-term. Any vegetation along the fence line
must be maintained at a short height to prevent it from touching the bottom wire. Seasonally, you may need to
re-tention your wire by tightening at the gripples. If your gate begins to sag, adding gripples in line will allow
you to re-tention. Deer and debris may break the top wire. Repair any broken lines utilizing splicing sleeves.
However if more than a couple splicing sleeves are used on a line, it's better to replace that strand. Be sure to
replace insulator clips as needed. In the late fall, once the bears den up for the winter, be sure to
disconnect the energizer and store it indoors to protect the battery and extend its life. Follow
manufacturer's recommendations for winterizing and storage.

16



Troubleshooting Guide

Fence voltage is <4,000 volts:

Ensure energizer is on.

Ensure cut-off switch is on.

Ensure gates are closed, fence wires are continuous, and the circuit is not broken.
Ensure lightning diverter is not blown.

Ensure there is nothing touching the fence wire, and there are no shorts.
Use voltmeter to check voltage of each wire of the fence.

Use voltmeter to check voltage at the positive terminal of the energizer.
Check all wire connections, including jumpers and ground rods.

. Dump water on grounding rods to increase soil moisture and conductivity.
10 Increase number of ground rods and ensure they are 10ft apart.

11. Switch to "alternating +/-" design.

12. Contact DNR.

00N U s W

Energizer is <4,000 volts at the positive terminal:

1. Ensure that the battery is connected inside of the energizer.

2. Ensure the battery is in good condition without any signs of corrosion or damage, especially to the
terminals.

3. If solar powered, ensure energizer has been in full sun for at least two days.

4. If equipped, use the battery tester to test if there is an issue.

5. Use a voltmeter to test across the terminals of the battery. A 12v battery should have at least 11.5 volts. if
less than 11.0 volts the battery is at the end of its life.

6. Contact the manufacture

17



Glossary of Energized Fence Components

Components:

Energizer Voltmeter

Lightning Diverter

Gate Handle decliat
Gate Anchor

Warning Sign

Cut-off Switch -k el
WARNING
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Gripple Wood Post Pin-Lock Insulator

—

Ground Rod Clamp

Wood Post Corner Collar Insulator

T-post Pin-Lock Insulator

Splicing Sleve

Cotter Pin
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Poly Wire

Barbed Staple

Braided Wire

Brace Pin

In-line Strainer

Smooth Wire

Heavy Duty Spring

I R
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Fiberglass Sucker Rod

Fiberglass Rod

Steel T-post

Treated Round Wood Post

21



Wood Corner Posts
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H-braces for Large Scale Fences

Energized fences larger than one half acre will require using a heavy duty spring with a in-line strainer to
tension the wires removing slack. This tensioning will also require additional support to the corner posts
to prevent the posts from being pulled with the tension. H-braces provide structural support to the corner
posts and ensure that your fence has sound framework to last for several years. Corner bracing will
require 5 treated wood posts that are 4 inches in diameter and 8 feet in length. Braces are held together
using galvanized pins and tensioned with wire and an in-line strainer.

Materials

8ft

Wood posts 4" x 8'

5" Galvanized Brace Pins

10" Galvanized Brace Pins

16' sections of smooth wire

5
2
2
2|In-line Strainers
2
6

Barbed Fencing Staples

Tools

Staples
Hammer

Wire cutter

Drill with bit for pins

Auger

Tamping tool

1
1
1
1|Saw
1
1
1

Strainer handle

Setting Posts

1.

Auger holes setting posts 6ft apart. Ensure posts are securely backfilled and tamped leaving 4 ft of
post above the ground.

Measure and cut 2 remaining posts to fit horizontally between the corner and support posts.

Mark 34 inches from the ground on one side of the corner post and the correlating support post.
Ensure that these are in line with each other.

Mark 33 inches from the ground on the other side of the corner post and the correlating support
post. Ensure that these are in line with each other.

Drill holes at the marks of each of the posts. The corner posts will be drilled all the way through and
the corn post will be drilled 2.5 inches into the corner .

The measured and cut posts will need to be drilled 2.5 inches into one end and 5 inches in the other.
Place the 5" pin into the corner post and set the measured and cut post onto that pin with the 2.5
inch drilled side. Drive the 10 inch pin through the support post into the other side of the measured
and cut post until there is 1 inch of pin remaining outside of the support post.

Repeat for the other side of the corner brace.

23



Brace Wire

. Place 2 staples at the bottom of the corner post on each side in line with each of the horizontal

posts. Staples need sufficient spacing for the wire to be threaded through. Do not pound them tight!

2. Hang a staple on each of the staples at the bottom of the corner post as well as the brace pin on each
of the support posts. These will prevent the wire from cutting into the post when tightened.

3. Take the length of smooth wire and thread it through the staples at the bottom of the corner and
around the support post in a figure 8 pattern. Ensuring the wire is above the pin and resting on each
of the staples.

4. Connect the ends of the figure 8 into the in-line strainer. (See how to connect strainer)

5. Use the strainer handle to tighten the wire until the brace is secure.

5" pins

In-line Strainer

\ Staples
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Attaching In-line Strainer

1. Start by taking the end of the wire with your non-dominant hand, and with your dominant hand bend
a sharp hook in the wire, about 12 inches from the end.

2. Thread the wire through the hole in the end of the strainer to the bend in the wire.

3. Grasp the strainer in the palm of your non-dominant hand and hold slight tension on the wire (this
may require stepping on the wire if the other end is not secured).

4. Grasp the 12 inch tail of the wire with your dominant hand, about 6 inches from the strainer.

5. Push the tail of the wire past your left hand, bending the wire around the base of the strainer - at the
same time twist your wrist to create a 90 degree bend in the wire tail to create a handle.

6. Reach over the strainer and grasp the handle created by the 90 degree bend and wrap the wire tightly
around itself 3-4 times.

7. On the last wrap, twist your wrist so that the handle is perpendicular to the length of wire.

8. Crank the wire by pulling in a circular fashion in one direction. It should snap off easily. Do not twist
the wire back and forth.

Step 1 Step 2 Steps 3-5

Step 8
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Attaching the heavy duty spring to in-line strainer.

For fences that are half an acre or larger, the p-sping and gripple will need to be replaced with a heavy-
duty spring and an in-line strainer.

1. Disassemble the spring by pushing one of the loop ends towards the body of the spring. this will
expose the hook ends.

2. Remove the hook ends and pull the loop out of the spring.

3. Insert one hook through the hole at the end of the strainer, and move until the strainer rests in
the middle of the loop.

4. Squeeze the hooks together and slide them through the body of the spring until the hooks are
able to grab onto the body of the spring.

M |l ll ﬁ ﬁ h he ﬂfhf&.ﬁ_'l_b_ﬁ.-'ﬂ |

bbb

26



	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page



