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Tine. ously ve have
eonsiderably to fit 1t «

¢ You will notics the earth conductor devm fror
bohind the transformer and that is the return path for
current along the S.Wwegere line, Tho EDObIn this ease
have solid lengths in them &8s wo have adegaate i
protection back in the system,

Comingl to tho Sew.0.T. transformer dnstallaticn
which is of similar construction to the one ot pole 11 on
the Glen-FriSer spur, we have a clemp-on Ffuse frou a Dee
locp. We heve o Surge diverter mounted at the top of the
'Ecle on the line itself coming down from the elamp-on Tol

he upper bushing, the high voltage bushing of the trans-

formors

= Coning to the obher side of the pole - coming
sut from the transforuer arc those black leads on the
lefthand side of the pole te the twe low-voltage fuse
holders. The two lower conductors are the nevives, the
upper conductor is the neatral, the same confipurnticn
we heve at Glen-Thorpson. The EDO fusc hasa two amp link
in it,and the low volinge fuses are 55 &0

Prom there we have token oway o span of )
approximately the same lcngth as the first span outb {fron
pole 11 substotion, with approximataly the same Sage
We have lowered the whole installatdon about six feet so
that we can get at it more readily. :

The S.w.e.r installation, the socondary side of the

B.M.0.Ts trensfemer, 400 volt 1lining So We ¢
either 240 volts or phase across U '

ecan take off single phese 400 volt, Between i s
the lower conductors and the uppar conductor we ha

botweon the upper conductors we have 280 volts.




‘ge hipgh voltipg
will remove th
the conductors an
Installations

There is one thing I should have pulated out.
We are net operabing todey undor accoss permit conditions.
You will notice that the clamp-on installation we have has
a lifeline clamp orn both ands of the lead, thus enabliup
the operator to totally discannecet the fuse fron the
inaballation and put it on thot Splke you sec sitting out
from undernecth tha bushiag, thus ensuring he is completely
free of eny possible clectrical fecds while he is aperating
manually on bhe fusas

MR. BARMARD: How was the current worked out? Vas it calculated
in eirenis?

MR, WILSON: It has been cileulated, but they have moasured it in
the ‘[39.3‘1‘-.

it the clashirg, ond then do a couple more and lovk ab the
glamp-on fusces -

I thirk for the first cable tests we could lovk

(Demonetration of clashing conductors).
You will notice that the clamp on fuse has

operated and dropped out, the tail has drepped ou
will wait until tho cperator ensures that cire
moved completely. The Zentleman operat -
s one af our operating instruc 5, and he
ut the sort of procedurcs the 1 : e
? The lifeline gloves are low veltage

gloves, and he is removing the low voltage Tus




DB BO.ED: Botween thoss WO vas 3
. MR. VIL6ON: Yes. YR

. MR. DUMNE: Is that the sory of Fitting at the Crossy
wallinduc? '

MR. WILSON: It is similar, It 18 a five amp link, Th:
omp link so the fusc wlll be bigjer at lallind
oy mey not have thab spring.

MR. DUR'E: T think 1t ddd.

DR. PFENMANS m;ab happens when you go to the strond with stainless
gteel SRy

MR, WILSQN: Mot in the Commigsion's installations.
DR. PENMiN: A1l yours would be one strand?

MR. WILSON: Yes. The operator 1s now _-ro—cs{;ublishing the 1ink
inside the fuse. He will firat renove the bottom clamp
and attaen it to the transformer bushing. He will then
put the tap of the clamg_onto the lifeline. 48 he
attrches it you will noticae 2 spall Vzip® sound; that is
the carrent passing from the line through the fuse to
encrpglse the transformer, the so=enlled in-rash currant.

MR. DYRIEs Would this be like the transiont you menticned yesterday?

MH . \'ELSOII' 1t is of a diffcrent naturo. It is a pﬁqme_g"&ing 4
transient. Yesterday 1 was reforring to a & sconnecting
tronsiente
DR, PEMMAN: What happens ins jae the btrensfornor?
MR. WILSON: The first thing that happens in the transi‘orma ds
the ostablishment of the magnetic 'l?éei!.d._- To do
requires some arcirg from the network, That arcing you
heard wag the curr ent, being drawn vo the clamp-on fuse.

Mhiss ot nl procedures being carried out are .
sgtablished routine naburc, They are always d




MR. WILSOHs We will hove ong more tast, probubly active to
THE BO.RD: The notural ig on the top. Is theot always .sai.?'-'

MR. UILSON: MNo, iu i8 not. Our inetallations are nol always
standard, The ono at GlEnthompson Wes

MR. STANLEYs Is there any renson for the position of the neutral?

MR, WILSOM:¢ ILargely a mattor of the woy in whieh the reglstered

' clcetrical contractor strings the wires. We have no
1ald down stendard. We leave 1t to thelr diserobion..
One can say it would be advisable for the neutral to be
on the bettom, 1f scmeons is garrcying scome Pipe and
hapoens te touch tiie bottom ore, he is slightly more
safc.

THE BO.HD (Lopking at fusc)é Tho last one took the whole of the
Wires

MR. WILBONz Yes. One gels everything betweer thesc two extronase
If yeu like to wetch the placement of the alements in
the fuseholder, we will demenstrate that,

MR, BiRLAD: 1 was bhinking if he fitbed one 1oosely, You would
geb if ferent burning? i .

MR, BARIGED: More burning and rore black.
¥R. WILSCl: Whether it is maw or less, 16 1s Qifficult to say.
MR, mmg 15 this always done [rom the ground?

He Jdways is difficult bto lmev. It can be done by
the gentleman up bhe poll. i




R, WILSON: /nd the tompers
things involved.

MR STANLEYs So 13 certainly nesd not be lmedizte at all?

MR. WILSON: It ean nover be immedinte.

(Page 5 follows)




~will not be
240  volbze Lhexrsy
is one wotive and one neutral.

1 shall ex lain briefly now and more fully

tomorrow uhat we czll eco-ordination bebween hi and
low voltuge fuses - that is, vhich fuse blows firet
and why. Yor =n active to active fault it is more
probable thet the hlgh voltage fuse will blow than
that the low wolts ¢ fuse will blow. Sor an active
to neutral fault tlho evente are probably egqual
probability. :

To demonstrabe the test device doss work,
there is a low voluage blown fuse and there is no
externel indication th:t the fuse has blown, no sign
of conductance and no sign of any path tirough the fuse -
but, it has blovm, { :

; R%kyfﬂﬁgl

_ For thls test, we have not roplaced the hottom
fuse or the fuse cupplying the bettom conduetor.
This should be an cctive to nsutral fault,
(After complection of test)s Thst demonstrates that
sometimes enginesriig celeulations do work, That is the
way the fuse blew or iractured; the particles are
boric aeld and 1b huo a porcelain housing. That

not pure silver bub & silver cemposite. Foreel

not & poow conductor | that 1T the fusa'hlgwa,&t=éna

t 1t gete hot nnd cracks.

With tuis one the -me_;t;n-s-_._-ﬁamii%at;m- 18

‘but the wistance of ar
paph of both tasts




: kshop in order to see
‘equipnaent ssembled. Two pigces of equl
will be vieved labur wre here on the pole (in
On toe rleght is an installation of single pha
reclosur - the same type thal is in the Hamdlt
No. 3. [These reclos<rs have an immediate oper;
current of gkbout 70 smps and go through a suj
to 4 reeloscers belfore locking oute I shal
that in detail tomorrows

On my left ie a 3 phase OYT recloser installation.
A5 can be seen, btha size, complexity and cost of tnese
installaticns iz in proportion to the amount of e quipment
which can be seen on the polo. I shall also be
%gg;'ling w.;uth poats in my submlssion tomorrow and detailing
hoga eoshie

Over herce thers ig what appeare to bs &

transformer bub, un 1"3(:"5{“l it ie n voltage regulator.

One of these is wlso 1n the Hamilton fueder. I will
be deseribing thvig in detail in my statement tomorrow
but, briefly, the purpose of the voltage regalator is to
try and keep constant volbage at this ﬁtaga;_allcwinglfeﬂ
fuetustlons durdng the day and daring the soasons of the
year. hence, it gets its name “voltage reguletor”,

Imnediately behind, on this other pole, is an
installetion of powder filled luses. These are idgh
current rupturing cnpaciti devices used in the metropolitan
area. T will also mention these further LOMOTrows
They dre not suiteble for rural aneas-whqra-tharhfane
1ow volb carrents bLecgusc they do not successfully eclear
those types of faultc - they tend to explodes




ol diilst the Are cb
deovice, 1 will davite you

the steinless gtegl tray which

appropriate position to cateh il ;

fuse blowss ¥eu will also be taken 0 GAC

‘where you will gec the sot up and examine the I
oscillographs und muagurements of the tests we condued
throughoul Ul day wnd threughont the tests We have
bean conductings fo =

Due fire choke will be fitted to the expulsion
fuse end snother series of tests will be carried out with
the EDO fuses in normnul condition in the field.

We shall then take off the cap and run through
the third scrieg, bhe particle emlssion on the drop of the
fuse 1inle to tae ground. L the conclusion of the
seriec you will also be invited to inspect the trays for
particles snd to lock ot the top pert of the ifnke. . LB
may talie & ninube o tuo but yeu tan got there as soon as
the tests hrve boan completed and feel the temperature of
the varicus plecods :

_ Tollowisg that we will lock at bha'clgmp-on;fuﬁs
fitted with the standard 2K fuse link and the final sze‘r:_ es
will be the single wlre earth peturn clamp pn expulsion.
é‘u:s.e'i fitted wi 1@' . soarklegs 2K fuse 1ink, manuf;rg%umﬂ"bg

goanteg. :

Wa shall then brealk for discussion snd
afternoon bed- fo'llloiing whicn Mr. Bankin will provide us
with a demonstretlon of the high vol.t&E:ﬁ,.\_ﬁim&ul'ag
gonerator, whieh simulobos A 1igkhtning strike. That
will toke place ,Lthin the elosed 1n gnelosure.

) Tollowing thet demonstretion we ghall move into
the malntuoranes vorlshsp which is situnted in the
puilding bobind ue cnd we will Jock at seme of the
items of distributich e&aipmentm  They will
agsembled ond discui in various stagus, in

to see hou they opri oy how large they are and W
all about. S \




MR. BARMARD® Are you pubbing 2 designed current into 1b%. o

MR. WILSON: Yes, a 2 K fuse link. The tests are condu der
trial btest conditions. Ve have & rope which will be
placed there in position at the beginning of the testa for
safety precautions and the ornly people who will pass the
barrier are peopla involved dn the test procedures. Oneo
the eguipment is sot up for the tests an sarth is applicd
to the installation to make surc that if it is aceidentally
eneriised, no-onc ¢an be harmed., Onece =ll personnel are
clear of the area, the engincer Will Icuove the earth and
hd will arinounce fnat the parth has been removed and the
area i8 elear, He will indicete by a box on the wall to
the gentlemen conducting the test that the arca is clear
and ready for the tosts. 4 countdown serles will follow.

it Zero, the test will apply, and you will sec 1t,
is an additional vreeaubtlon wo have a television camera
which will show tiet no-one is near when the btest is
applied, Upon conelusion of the btest the engipeer sclll.
will ascertainfron the man controlling the eurrent that the
two main eircodit breakers are open, and, on receiving that
confimiation he will re-apply bhe darth At this stage
we can obualn acecess to the cquipmant. BT

I intend running two tests on tho EDC fuse without
a fire choke, Wo can rur a third tost, if you like, and
at the end of that, after all safeby preceutions have been
ohserved, you are welcome to go anc look for the particles,

(Page 9 follows)




R, WRKS:

R. WILSCK: Tt happens to be alnost the axact
Qenthompsen. [ think it was 24 aups

hatwaan-?@?anﬂ'ﬁﬁfaﬁﬁﬁreé I WELY » _ %
DUNN:  You sald the higher the current, bhe_pa?thﬂgg?vgg@fi-;;-:'
Does the converse apply? ' e S

, WIL80N: lNo, you get less of the fuse olemnent destroyed du
: tha tasi. mis 18 the stage where you zel less dest
gome burning of the erimps. iz is whzt we consider
worst position.
TEST SERIES 1 - EXPULSICN DROP OUT (5DO) WINGED 1'USE WITHOUT FIRE

CHOKE .ND WITE THE FUSE TUBE CLP OI. ST/NDITD 2K FUSE LINK

ME. WILSON: The operator is now removing the oarth. We will turn
off the main lights in the hall and illuminate the dovice
being tested Ly the spotlights. —The particles you will
goe will seem 2. 1ot largor than they are in fact beeaunse of
the illumination,

(Test series 1(a) conducted, )

, I can assure you wnat you se@ ig a very subjective
view'or'what-happaned. The oprrator is now removing the
fuse link.

ER. DUNNE: Would there be mere particles than wa actually saw?

MR. WILSON: Yes. Some of them would only travel oreor two feet.

[9E BOLRD:(Looking at fuse): The wholc wire wert.

MR. WILSON: There is gome burning on the crimpes

{.RKS:  Can you roduce the current?

_ MR.WILSON: Tot easily because it involves putting resistance i
i ‘eireuit which wa have not got. ) | s A mUE




QN: Yes, it 15 the i
it dis se*ewed ;s
‘than that eml
Three 1s nowher e nuar a

BYRNIE If we teke our obgervstion that the First ¢ prosd
more sparke, are yod abl to draw any conelusion that i
fuse is tighter or looser?

. WTLSON: There is no definitdve wey of measuring it.

. DYRNE: Seo you could not give w a slack fuse to see what
differasnce there 187

HR. WIL3ON: Onue fuse test is not snough. One slack test might
give you more, but it is not conclusives

(Test serdes 1(c) conducted.)

That corcludes the three tests of the EDO without
a ecateher. bnew the earth is applicd yeou are welcome o
go aud tee if you cen Tind some of those particles that

camsz down

INSPECTINN OF TED GONTRCL ROOM ZND BXANTNLATICN OF THE
OSCILLOGR..PHS (W TEST BERIE3 1.

1iH. WILSON: This is the equipment that cortrols and monitors the
current and volteges we ware applyinf- 'nhe'best equipment
I 8o not think it is wortrwhile golig throu h @ full
techrniecal explanation. on the r;ghthand side are the
control buttons and indicator 1ights fer Ghe various airéuiﬁ
breakers and rieces of eguipment uscd in the test. i

Mhis devico controls the timing i
we swlteh to right point on wave aid volinge. 'Tha Tl
and voltages are measured by fhis - ‘he
aan ingpect the graphs in a second 't
el ' 1nto @ dota




TEST SERAILE NO, 2 - E
FIRE CHOKE ,ID WITT L

MR, WILSQON: ! 1 _

The same conditlons end the yoltage end current o

will be the same throughout the series,  Thig v
pleced the choke on, that lg the metsl duvice at the bas
of the tubes

DEMMAN: Ts that slightly at a steepor angle?

WILSON: That ig fitted into a stendard fitting. There is
always some minor variation in the figld.

(Test series 2(a) conducted.)
THE BORRD: Why does that have to fall?
[fR. WILSON: fave to opsn up?
‘THE BOARD:  Yes.

liR. WILSON: Thare are two reasons. One i'n to give a visual
indication when patrolling the linc that the fusc has gone.
The other reason is that thie sane dovice 1s used to
epurate the circuits. That is, rather than have the fuse
onevate, wé can in faet break that 1ink ourselves manually
and open er cloge the ecircuit.

JJRKS: Tt is the explosion that causps the thing to drop down?

WILSON:  What happens is thet when the ifuse 1link bres
bottom hingz ig only being held togeihar by the wi e
bottom hinge in fact breaks, moves aside allowing the thing

MH. MARKS: Tt falls by gravity?

MR. WILSONW: It falls simply by grevity., It has in t been
denenstrated by lirs Weatherhead on sone previcus cecasion

. Tor 'th.a;furpﬂfse of 1dentifying the

Kill Pe av labelled o




(Page 13 T Liovs)




arced on ea

Yhile thoy aro changing over the apparatus .
notice with the cap off that time some particl

frou the bettom and missed the gutter. It 4
different with thg cap off beecause there are
fron which it ean vant and the particlos are
out st anything like the same prossire. They
of the bottom of the tube. In each casa, Wil g
on_,tall the particles and pressure arc vented from the
bottom. =0 :

PEST SERIES () :

M. WILSON s In this casg, you will notice thot the bettom of the ;
' tube it not fully open as it is with the ED0. It is encloscd

by & ring and wasker which zluost conpletely €lcses the '
hole. There 1§ & spring, to give it somc tension and
at the bottom, @ connecting device which is a simple thupb-
sorew. The icud to tho transformer is conneeted to this
bolt ot the bocky it 18 connected as a Tivture to tha
{nstallation and this part drops away, the bottom half of
the fuse link and the attachnent at the basce (ifter
completion of testky The rodlse that you heord was the
notten end of the tail bitting the aluniniom strueture,

which nas nothing to do with tho tost.
= ( TEST SERIES 4(b):  Upcn completion oI this test, the clamp on
3 fuse wad shown to the Board.

TEST SEZRIES N(c)¢ (Mr, Wilson showed clamp on fuse to the Board.)

MR, WILSON$¢  The next serics of bests will, agadn, be simil

the last test with tho clamp on fuse, thic tine, i _
the 8 tanger, Bssentee, Sparkloss by Dickson Primex.
These have a nuumber --o-}‘ problems an v I n under
developuent for 15 years, The lates :
applied only three nonths aic ls the «
nylon tube, The object of that is to st

¢ tightens up the braid tends

ul ;i it twists herc. They are

AN

URKS: What is ths significance of that?




off sl
cap pistal mokos Sl
as ono of our test anujneera will te&‘tif?.

TEST SERIBS 5(a)s (Tnst was conducted).
Thore have been examples of dropping Sparis.
‘They spark less, being sparkless. Onc of the prodl ems
ig that this smal]. plastic slecve is gnitted at high
veloeity mnd it hitg the ground, They hsve been
onittod tc porhaps half their depth in sand.

TEST SERIES 5(b)2

MR, WILSON: & particle was enitted from that test. Do you
require a third tost?

THE EQ/HD: Mo,
MR. WILSON: At this stage, are thero any questions?

MR, NIXON: No.  Porhaps you could leave yoursell open to
. questions LONQYTOW.

(Page 15 follows)




Hehind you 1s a differcnt type. There a
rany types of these as there are nanufacturers. Yol
remember seeing on the pole this mornlng the 0T recloser,
the threc-phaso reeloser, This is 1E with its i ernal
mechanism reclosed. This is a swall eircudt breaker.
Tt has net the capacity the large ono hag, and therefore is
Timited in its epplication.  [gain, the mechanism in a fixaed
contact and moving contact. We cannot cperate this unless
i% ias under oll and under voltage, cbherwise wz destroy the

mechani sm.

This one has four shocks ob the volt, it opensy
recloses, opons, as many as four timcs before locking up in
the open pogition.

The smaller veraion in the corner 1s the single
phase Kyle rasloger of the type installed on the Hamilton
line. (Operation of Kyle recloser demonstrated).  That Ja
the cycle of ppen, closc, as the contesets arc opened and
¢losed throughout ite operetion, '-

MR. BLRNARD: Whichis the OYT OCR on the spur at Tatyoon?

ME. WILSON: That is it there. That is the standard type. T shall
ask Dennis to oxplain this for you. ' W
DENNIS: Pasically, the situatdon is thet we have incoming and
outgoing circuit, the rocloser is controlled by this coil.
We Pave a sot of moving contacts here and the fixed contacts
are up here, and this recloser hag the sawe sort of cycle as
Mr. Wilson explainad before, two fast and two slow £
~ roclosers. ' :

~ MR. WBATHERHEAD: That is wherc the contocta
_ into a chamber and mukes tact ot
¢ th
Niid i Q Bﬁ; y ¥
~ that to be done up




.  Wes that struck dirgeid
MR. WILSON: Tt probably did not !
'MR. MoDONALD: You §till ugn  the r

VR. WILSON: Yes, we still have the round and square. That is the x
extont of thd sort of thing we wanted tc show yous g

THE BOARD: Thank you, wentlemen.




Errata, plus technical comment and opinion by Michael Gunter 4™ October 2009
PAGE 1
"400-volt lining" SHOULD READ "400-volt winding" (Wilson's 6th paragraph);

"either 240 volts or phase across the whole winding" SHOULD READ "either 240 volts or span [or 'connect'] across the
whole winding";

"10 K.R.A. unit" SHOULD READ "10 kVA unit" [ kVA = thousand x volts x amps, a rating of the real and reactive
power able to be safely transferred by the transformer or line];

PAGE 2
"You will notice that the clamp-on installation we have has a lifeline clamp on both ends of the lead" SHOULD READ
"You will notice the clamp-on installation: we have a live line clamp on both ends of the lead"

All subsequent occurrences of "lifeline", please replace with "live line" [industry term for working on conductors or
installations that are electrically "live" i.e. fully energised ath their normal operating voltages]

[Wilson] "It has been calculated...." makes more sense in thw whole sentence if changed to "It hasn't been calculated...."”
"Nilcrom" is a brand of fuse

PAGE 3
"he is isolated from any possible electrical feeding." SHOULD READ "he is isolated from any possible electrical feed-
in."

"the clamp on fuse body itself" for clarity is better expressed "the body of the clamp-on fuse"
"up the poll" SHOULD READ "up the pole"

"and return current for low voltage is into the earth" is more clearly stated "and return current for low voltage goes into
the earth"

PAGE 8

[the "backwards" energizing of a 12.7 kV SWER distribution transformer from the LV 240 volt side is very odd indeed.
Such a configuration denies the test object (the fuse) a huge amount of transient energy that would normally be
delivered from the collapsing magnetic field of the much bigger transformer at the zone substation. Indeed Mr Marks'
next question, on page 9, is "are you going to tell us the control current?"]

PAGE 11
"we have not used point on wave." seems to be a phonetic corruption of an unknown technical phrase. Enquiries will be
made of retired power engineers. It's possibly a statistical term relating to Poisson Distribution of probabilities.

PAGE 14 [test series 5(a)]
"they spark less, being sparkless" - /who does he think he's fooling? literal engineer's mindset]

PAGE 15
"this one has four shocks at the volt" SHOULD BE "this one has four shots at the fault"

[Barnard QC] "Which is the OYT OCR on the spur at Tatyoon?" SHOULD BE "Which is the OYT ACR on the spur
line at Tatyoon?" [ACR = automatic circuit recloser, OYT is assumed to be the SEC identifier, such as SP Ausnet's
MY001 ACR near Myrtleford]

[Weatherhead] "...without that arm operation" may be yet another phonetic approximation of technical dialect. Old
timers would recognise the expression, most likely.

[Wilson] "This is the iron coil" SHOULD BE "This is the iron core"
"There are 1,200, 700 volts" SHOULD BE "There are 12,700 volts" [i.e. 12.7 kilovolts]



