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Ultrahound II  Specifications

Frequency Response 40 kHz ± 1 kHz

Gain 100 dB max

Directional Response < 2°

Monitoring Headphones & LCD dB

Dish Diameter 250 mm

Power Supply 4 x AA

Weight 1 kg

Weight (incl case) 5 kg
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Ultrahound II

Elec t ric D ischa rge De t ect or
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Pressin g th e MODE bu tt on places t he control un it into manual m ode. This
a llows t h e user to set t he g ain . Pr essi ng t he RANGE but to n prov ides 20 dB
incremen t s of add itional g ain , r ang ing f r om 20 dB through to 80 dB (t he
Ultr ahound I I h as a f ixed minim um gain of 40 dB) . Readings of less t hen
10 dB are typ ically r ep resen tative of b ackg r ound noise (eg wind , atmospheri c) .
Not e t hat audib le detect ion is genera lly th e most sen sitive method for
detecting discharge. T he  dB  l evel    i s a rela t i ve in d icator  onl y .

Battery

Four AA a lkaline batteries ar e used. The display includes a Lo Bat in dication.
The batter ies will last app rox 30 hou rs of con tinuous u se. Unless manually
switched of f, t he Ultrahound I I wi ll auto-switch of f aft er 5 min t es.

Headphones

Standard low impedance padded headphones are u sed. Th is is an advan tage
in excluding external aud ib le noise especia lly where t he discharge noise
level is suspected t o be low str eng th .

Proving Device

A separate battery powered 100 Hz d ischarge
simu lator f or p roving t he Ultrahound I I operat ion is
in cluded. The ou tput of th e simulator is less t hen 1
µW but is qu ite d etect ab le by the Ultrahound I I .

To test t he Ultrahound I I , place the simu lator on
a ra ised (eg 1 m ) p osit ion in an op en area. Switch
on and f rom a d istance of app rox 20 m , sigh t t he
dish on the small h ole near t he flashing LED on
t he s imulator . When detecti ng u s i ng the wand ,
approach t o app rox 1 m f rom t he simulator .

A typica l e lectr ical discharge signal will b e heard through t he headphones.
The simulator can be used to exper imen t and become f amiliar with th e
sen sitiv ity and dir ectionality of th e Ultrahound I I using both the dish and
t he w and.

Warning

The Ultr ahound I I i s designed for u se around and near high volt age equ ipment ,
and minimum safe electr ica l clearan ces must be maintained .

Other Uses

The Ultrahound I I can a lso b e used t o detect small h igh pressure a ir or g as
leaks sin ce such leaks oft en em it noise in t he ultrason ic range.
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Wooden Poles

Damaged or dirty insulators on wood pole lines can result in pole fires and outages  as  well as RFI.
If  a  wood  pole line is susceptible or has a history of  faults then the Ultrahound II may be used as
part of a routine patrol to provide an early warning of  damaged or dirty insulators.  In some cases
fog or humid conditions may enhance any discharge noise.  Patrolling early morning can be useful.

Routine Diagnostic Tool

The Ultrahound II may also  be used as a  routine diagnostic tool.  A routine sweep of an HV
installation (eg substation) or patrol of a distribution or transmission line hardware m ay identify
noise.  While not necessarily causing RFI, any detected discharge m ay indicate faulty, polluted or
damaged insulator hardware or fittings or cable terminations.
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Cable Terminations

Cable terminations are a common point of failure.  The Ultrahound II (using the
dish) can be used t o check cable terminations on poles.  The wand accessory can
be used for closer inspection or for ground mounted HV cable terminations (eg
on switchgear). DO NOT encroach  minimum approach distances.

As the dish (or wand) is swept across the  suspected noise source, a crackling  or buzzing sound
will be heard in the headphones.   The signal may often sound like a 100 (120) Hz buzz since in a
50 (60) Hz system the gap or air breakdown is usually occurring twice per cycle.  The audio signal
will peak when the dish or wand is pointing directly at the electrical discharge.

Using the Ultrahound II

Operating the Ultrahound II is straightforward.  Connect the headphones and
parabolic dish (or wand). Switch the control unit on using the ON/OFF push
button.  Adjust t he volume control to suit the background noise conditions.
The Ultrahound II gain defaults to auto-ranging (this is suitable for most
situations).

Aim the dish in the direction of the
suspected discharge source. There
is a visual sight near the centre of
the back of the dish.  Use this in
conjunction with the sight on the
sensor mount to identify the
discharge under investigation.
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Introduction

The Ultrahound I I can be used t o p inpoint a source of RFI , arcing or p ar tia l
discharge on a power system . The Ultrahound I I is designed t o detect t he
presence of ultrasonic noise, which is j ust one part of t he noise spectrum
emitted by e lectrical discharges. The advantages of ultr ason ic detect ion are
t hat audible back ground noise can be excluded and accurate pinpoin ting of
t he discharge source is p ossible .

The Ultrahound I I con sist s of a p arabolic r ef lect or which is a high gain , highly
directional antenna t hat f ocu ses the signal on to an ultr ason ic sen sor . A shor t
dir ectional sensor ( wand ) is a lso used for discharge detect ion at close p roximity.

High gain , low noise electronics t hen decodes
t he ultr asoni c sig nal and conver ts it t o
t he audib le spectrum .

The Ultrahound I I is su it able f or detect ing
e lectr ical d ischarge from power lines and
sub station equ ipment .

Electr ica l d ischarg ing (spark ing) and corona( air
discharge) can cause inter f erence wit h radio
and telev ision rece iver s. Electr ica l d ischarge
can a lso ind icate a fault y item of equipment ,
such as a dam aged in sulator , loose t ie w ir e
or fault y cable termination . Corona discharge
m ay be cau sed by incorrect equipment assemb ly
or sharp metallic h ard ware it em s.

The Ultrahound I I can typica ll y be used at d istances of up t o 40 m f rom t he
noise sou rce. I t is p rimarily designed t o work within a range of 10 m – 30 m
using the dish and with in 2 m using the w and.

Power System RFI

An e lectr ical d ischarge produces a b road spectrum of
light , sound and rad io f requency energy. The RF energy
can cause in terf eren ce with rad io and te lev is ion recep tion
and tran smission. RFI is p ar ticu lar ly troublesome in
f rin ge areas of r adio and TV recep tion .

On a TV , t he in ter ference appears as static lines across t he screen
while AM rad io reception can be d rowned ou t by fr y ing, buzzing
noises.

Gap Discharge RFI

Dam aged in sulator s and loose hardware are th e most com m on cau se of gap
discharge. Gap discharge is th e breakdown of an air gap e ither v ia t r ack ing
across a sur face, j umping across a small a ir gap or a comb ination of both .

Gap discharge is most like ly t o b e present under dry or drying cond it ions .
Wet hardware is less likely t o discharge since t he moisture b r idges t he gap .
Gap discharge m ay be in termit tent , su ch a when fog or high humid ity is
present.
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Corona Generated RFI

Corona discharge is usually only experien ced on system s above 66 kV . The
high voltage causes ionisation of t he a ir close t o t he conductor or hardware.

The proper design of h ardware usually min imises corona. Sharp it em s of
hardware are th e most com m on cau ses of corona, su ch as a dam aged conduct or
sur f ace.

Corona is less noticeable under d ry conditions. However , when t he humidity
increases ( f og , rain) , corona i s m ore like ly to ex ist.

Partial Discharge

Par tia l discharge is a localized b reak down within an insu lating materia ls such
a s cable insu lation , g as or o il. I n contrast to corona or gap d ischarge, par t ia l
discharge noise is of much less inten si ty . Never theless, it can be a sign of
impending f a ilu re.

Limitations

The Ultrahound I I is not designed t o accurately measure levels of discharg e
since t hi s d epends on how close t he sen sor is to t he source. However , a
relative signal strength can be measu red where noise from similar it em s can
be com pared. The Ultrahound I I in cludes a d ecibe l level meter f or th is
pu rpose. Any detect ion of discharge should be fo llowed w it h closer v isual
and p hysica l inspect ion .

Gap Discharge and Corona Detection

I f an e lectrical discharge is suspected t o b e causing RFI (AM radio, TV
inter f eren ce) t hen once the general area of t he RFI source is iden tified, th e
Ultrahound I I can t hen be u sed to p inpoint t he cau se.         I n some cases,
w here form al com plain t s have been made, t he Radio Inspectors m ay provide
inform at ion as t o t he general area of t he RFI noise source.

The area w here t he RFI m ay be coming f rom can be roughl y located by tuning
a vehicle rad io t o an AM frequency (not a strong radio st at ion ) . Dr iv ing around
t he area m ay indicate th e most like ly reg ion of RFI noise .

I f power lines are in th e area t hen t he sou rce is like ly to a associated wit h t he
line hardware. In some cases the RFI sou rce m ay be some d ist ane from
w here the in ter ference is be ing exper ien ced. This happens because t he power
line can act as an antenna. The RFI sou rce m ay be several hundreds of m et res
or even several kilometres away .

Once t he su spect ed hardware is id en tif ied, t he Ultr ah ound I I can be u sed to
pinpoint t he f au lt y component .

Note t hat RFI can is only apparen t if t here is radio or TV equ ipmen t in th e
v icinity a n d the noi se t o si g nal rati o i s excessi ve . RF emission from
power lin es can stil l ex ist bu t not result in inter feren ce.


