


This Gude has two parts
. Basic Rinaples of Apiary Hectric Fencing What you
need and howto buld it.
2 Troubleshoating Apiary Hectrnc Fence Rablens

Review Part 1 before using the troubleshoating guide.



Always...

Fence first then get beed!

Bears will find your apiary.

If they get in, it Will be harder to keep themat.

Dogs, naise, and sensor lights are nat effective deterrents



It's much easier to deter well-fed livestock
than to deter a hungry beart



Two basic types of aninel fences

» Deterrent/psychological - Electric — Fence requires an electric current.

Usually less expensive and requires less materials and effort to build.

« Physical barrier - Electric current NOT required. Requires heavy duty

posts and tensioned wires or heavy metal panels. May still not deter bears

(they can climb.)



Hectnc animal fences can be sinple or conplicated

This will focus on less complex and less expensive.



The nost conmon electnc fence Issues are

#1++ Lack of voltage monitoring.

#1+ Poor fence condition - weeds, electric shorts, incompatible

materials.
Wrong energizer.

Lack of animal “training” (baiting the fence.)



Each type requires its own
unique style of insulator,
gate handles, anchors,
connectors, etc.

Conmron types of apiary
electnc fence wire

Strand — smooth metal or polywire

Mixing and
matching types =

Standard 48”
Nettlng high net fences
may not be high
enough to deter
5’ Deer Qlllk “jumpers.” Use

5-foot-high net.

Fence




Basic types of apiary electnic
fence energizers

 Powered by household current (A/C plug-in)

S Battery powered D / C (sometimes A/C & D/C combo):

Battery/12V



Energizer specsto deter bears

A joule is a measure of output power = 1 watt-second. This characteristic is built into
the energizer. You cannot measure this, it’s not adjustable, and it is not affected by

your fence setup.

- — This is what you’ll measure.



Basic electrnc power termnology

Voltage and amperage together determine the amount of power in the flow of electricity.

» Voltage is a measure of the pressure that forces electrons to flow — the ability of

the charge to jump across resistance like a bear’s fur.

 Amperage is a measure of the volume of electrons. It is the strength of a current

of electricity — that is, how strongly the bear feels the charge.



Grounding - —

connections: No
Use all galvanized or brass wire Clamped connections: Yes Rebar: No

Galvanized rod: Yes Copper rod: No
& clamps —
Pt (. }* M K‘!‘ v
= Yés 5 ', “*; % ‘ ~
Use clamps — Galvanized Steel/Wire S\l Copper/Stranded

Photo credit: Wellscroft Fence Co.

Do not use rebar or copper rods

as grounds.



The effective grounding radius around a
grounding rod is about S feet.

Thus, grounding rods should be at least 10 feet apart.



We on G'mlrg Might need more rods in

droughty or shallow soils.
Less in wet spots.

In general, start with three - 3’ rods spaced 10

apart or one - 3’ rod in a wet spot.

Fence
controller

insulated Insulated
lead-out wire ground wire

Ground system
Moist soil

Connect grounding rods by daisychaining SR S S

each rod together Grounding rods at least 10
feet apart.



. 3’ long rods spaced >10’ apart connected
A Grounding Exanpl ey P

together with 12.5-gauge galvanized wire




A Grounding Bxanmle - cont

One continuous wire
from farthest
grounding rod to
energizer —
“daisychained”

Top of grounding rod
flush to the ground.
Wire clamped.




Dead ends & Leakage voltage losses

Dead ends are okay; wires do not have to

connect back onto each other.

Leakage voltage losses:

End of hot wires are not

connected though the gate.
This gate is a physical barrier
not a deterrent or
psychological barrier.

Possible leakage
voltage losses at
points like this




Leakage voltage loss

» Use correct insulators — If insulators are too short
on metal posts, it’s possible to have leakage voltage

loss —



Leakage thage l.(BS Leakage losses

. - not an issue with
Use 5” standoff Use 5 Lock plastic, wood, or

insulators on Jawz or similar fiberglass posts
metal posts on WOVen wire




Leakage voltage loss data

Distance from wire

Leakage voltage
reading (volts)

Fern Lake

Leakage voltage
reading (volts)

Sudbury

Leakage losses usually only an issue if:
Insufficient grounding
Bad wire connections

Energizer not powerful enough.
i.e. voltage was already reduced

Tape passes through
woven wire fence.
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short out the fence especially when wet from

dew orra



More tips..

 Get a good digital voltage tester (not a multi

meter) and

I

: : Issues happen that may not be visible:
do not reliably den up all winter any longer. e e T

turn the energizer back on!




Measure valtage with an electric fence tester

a soil probe: Touch point to fence.

Touch fence contacts to

fence wire. For poly tape,

insert between contacts
and rotate 1/4 turn.

Push probe
into ground

Voltage is displayed while
maintaining contact with the §
fence line.




Bulding the fence
General apiary gudelines

Locate solar charger panel in a sunny spot INSIDE the apiary.

Enclose an area large enough to create a 6° distance between hives

and fence to avoid “reach in” damage.

Keep fence (and apiary) at least 20° from woods lines



Bulding the fence - General tips

 Energizer inside fence — Mount on a post in

snow country

 No guy wires or other supports outside the fence —

 The grounding rod(s) can be located outside the

apiary fence but staple the grounding wire to the

ground.




Bulding the fence Wre or tape, or woven wire

Wire, polywire, or tape — min. 5 lines, 6 lines preferred

«  Bottomline 5”-6” above ground to repel skunks and keep bears from
digging under.

« 2nd]ine 8-12” above the bottom line.

« Topline 5 feet above ground (or at the top of a 6-foot t-post.)
«  Other lines equally spaced between.

« Intermediate support posts follow terrain but at least every 8 feet.

Woven wire should be 5 high like Deer Quik fence
- Insulators on OUtside of posts.




Video of
bear easily
jumping
over 42”
high fence
and tearing
the cover
off an
unstrapped
hive.

Why the tap line should be 5 feet high



Other little bear tncks

Destroying your unused equipment Digging under your electric fence!
when you’re not home!




Buld Ng the fence What yaJll need Corner posts — wood posts or

Enough wire, polywire, or metal t-posts.

tape to run 5 or better yet, 6

lines, OT’;

5 foot high netting for whole

perimeter —




the fence: Netting

tall (Deer Qu

Bulding

ik Fence)

5’

Netting
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Speaial nate...



Riilding the fence: What youll need

« T-post driver (if you use t-posts)

 In-line support posts (plastic or fiberglass or can use t-posts)

A good grounding kit — three 3’ galvanized rods,

galvanized wire, and brass or galvanized clamps (Field

Guardian kit with non-corroding brass clamps made for the purpose.

Garden staples for grounding wire (optional) \

e Correct insulators:

e —




Ruilding the fence: What yaull need

Energizer

1.0 output joules
or greater:
(1.3 stored joules
or greater)

A gate: A net gate or wire gate handles and loop

Galvanized clamp

anchors or other anchors.

» Clamps for wire leads from energizer to charged lines.




Bulding the fence Gate

One option: Spring loaded gate handles,

t-post anchors, lightweight spring tensioners.

Lightweight spring
tensioner




Gateways: Inexpenaive options

‘,‘1‘, i rr,rr




Maintain the fence
Weed contral

o String trim under bottom wire.

« Weed barrier like cardboard,

Landscape weed barrier

O depmn

DONT JUST EDGE YOUR GRASS...
CONTROL YOUR GRASS
ot
= st ot
L e e

el sty
T P vy

roofing paper/shingles, s = I = o -

P erand

geotextile, crushed stone, old

carpet, or commercially

available landscape edging.




Some final thoughts...

. p —
lace a warning sign on the fence

|

AMERICAN
nnnnnnnnnn

3,000 Ib. break strength




Sq what does all of this cost? (Appraxinate)

Expense item

(does not include spare parts) Approx. Cost
¢ EIlCI'giZCI' (AC or solar/battery 1.0 or more output joules) ¢ $1 10 (AC) -$35O (solar )
 Grounding kit (Field Guardian) « $60

* Insulators, t-posts & line posts, 6’ corner tposts 1.33 | * $100-$140
Ib./ft., line posts, clamps

* Wire-polywire (400°) or Deer Quik Fence net (5°x100) e $35-$150

e Gate handles (anchors & springs optional) e $30-$80
T post driver (optional but very helpful) o $55
* Voltage tester (digital inductive or probe) e $35-55

Total $425 - $890




Wnter Rep and Wnter Hectnic
Fence Maintenance



Wntear fence actions

 Raise the bottom line(s) on a wire fence
to prevent snow and ice from pinning it
to the ground.

* Check solar energizer batteries — Dec. &
an.




Our eastern snowis conductivel
Lines in snowwill shart out your fence

Testing by Cheever and Rutnamduring winter 2023, 2024, 2025, 2026 with voltage

tester probe in the snow (snowpack was the grounding mediun), stepping onit like a
bear conpacting the show

» Mnimumvaltage found 6,500 valts
> Typical voltage: 8,000 to 10,000 volts (mex tester reading)

Nb need for two-line (altermating hat-ground-hoat-
ground) setup during winter in New Ehgland



Wntear fence actions

May need to remove deep snow
accumulations on solar panel and
raise lines further.

Mounting the energizer

on a post reduces snow

accumulation on solar
panels.




Sunmmary of apiary electrnic fence specs and management 1
v' Ehergizer mininum1.0 autput joules.

v" Fence voltage mininum 7,000 valts. Most energizers with 1.0 output joules will have put out 10,000 volts or

nore.

v" Check voltage with electric fence valtage tester after every apiary visit (do not attenpt to use electrician's
voltage tester.)

v" Grounding rods galvanized

v Grounding rods at least 10 feet apart at least 3 feet long - no copper or rebar/steel grounding rods. Grounding
rods located in a wet spot are ideal.

v" All wire connections clanped with galvanized or brass clanps designed for electric fences - No twist wire

connections.



Sunmmary of aplary electric fence specs and management 2
v" Fence height: Top line at least 5 feet above ground to deter “junpers” Netting should be " Deer Fencing’”
style 5 feet high

v" Fence loner line height: 6-8’ above ground to prevent digging under and deter skunks
v" Comer posts resist bending

v Post spacing - In-line support posts located at all high points and low points in terrain and no nore than 8
feet apart.

v' Fence at least 6 feet fromhives to prevent “reach-in”
v" Maintain lines and netting free of grass and weeds

v" Solar energizer placed in sunny location inside apiary fence with pane facing sauth



Summary of aplary electric fence specs and management 3
v" Nbo guy wires ar guy posts on outside of fence (inside apiary fence only))
v Insulators on netal posts at least 5' long to reduce leakage voltage losses.
v Donat mix barbed wire and electrified fencing.
v" Fence lines should be snug; they do nat need to be super-tight.
v Keep lines/netting free of grass and weeds

v Raise lines/net up out of snow



Part 2 - Troubleshoating Guide

Review Part 1 before using this gude.






Issue Lowvaltage

Hectric fence energizers have valtage indicators. Some kinds have gauges. Gthers have
flashing lights - red often meaning an issue These are crude indicatars of voltage and

serve totell you if something is wrong.
Note that energizers with flashing lights might be hard to see in bright sun requiring you to shade the indicator light.
__ The steps below call for measuring voltage with a probe ar inductive electric fence
D= (=0 (0 (g ol e WAYo i=10 =Y tester as noted in Part 1:
Ive

Probe style Induct




|ssue: Low valtage

Rossible cause Action

Check and tighten wire connections at energizer.

Check connections on grounding rods and attachments to fence line. Qlean

Lhclanped or corroded wire connections e o

Clanp all unclanped wire connections.

Insufficient grounding - grounding rods too close to each Ensure grounding rods are at least 10 feet apart.
other ar nat enough ground rods Add grounding rod(s).

Add grounding rods.
Insufficient grounding — Sails are dry due to lack of rainfall.

Sall depth limited due to bedrock, basal till hardpan, or
other kind of shallow dense sail layer: Replace short insulators with minimum S’ standoff insulators on all metal

Insert rods as deeply as sails will allow

posts to reduce leakage losses.




Issue: Low valtage

Possible cause Action

Insufficient grounding — grounding rods are Replace steel or copper grounding rods with galvanized
copper o steel that can carode. rods.

Check every place where a wire could touch a metal post.

Check fence perimeter for broken insulators allosing wires
Hectnical sharts to touch posts

Renove vegetation grosng into lines ar netting or pull
lines/netting up out of snowpack




Issue: Solar energizer low voltage to almost none

Possible cause Action

e Recharge or replace battery (solar energjizer battery life

Battery dead or nearly sa is usually 5 years or less) Check the date stanp on the
battery.

Fnergizer electronics failing o Gotonext dlide




Issue: Nb valtage (battery is good w/ solar)

Possible cause

Energizer nat tumned on (solar/battery powered) or nat
plugged in (AC)

Energizer electronics have failed

Action

Check to be sure energizer is tumed on

Check to be sure energizer is pluggedin (AC)

Check valtage directly on +and - terminals of energizer with an electric
fence tester: Renove wires to lines/netting and grounding rods first. Touch

the ground probe (the one you push into the sail) to the negative termrinal
and the hat probe (the part that would normrally touch the fence) tothe
positive terminal.

If zero or near zerg electronics have failed Replace electronic charging
unit on nodels with user replaceable electronics (sometines called circuit

board, PCBboard, or lighting board) Send ather nodels to dealer to
replace electronics



Basic Aplary Hectnc Fence Rinaiples and
Troubleshoating Guide

Fred Putnam, Jr.

Vermont Certified Beekeeper
Brandon, VT 05733
802-247-3323 landline
802-353-7979 mobile/text

countryblossomshoney@gmail.com

71 dea’t think the new electric fence is
engendering the fear we intended.
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