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» context in that in the 11
Al glving you in the analysis, it
there are eigh files which are related to AL LD
arrestersj in other words, that there are eight

associnted with the failure cf lightning arrester: ‘&
period since 1959, T am having those filas brought up
here. 1t was a misunderstanding. I thought they were
coming up here. But they will be here in a few minutes.
The point about it 1s that vhat 1s for the theory that 18
going to be put forwerd has to be nut in the context of

what is against the theory. In other words; it is obvicusly §
relevant to know the circumstences in which lightning &
arresters have been assocluoted with the commencement of
fires, and it will be necessary, I should think, to look at

the files. I would think Mr. Nixon certainly would want

to leok at the files tc see what is in them. I mysalfl do

not know. ir, Wilson has had a look «t them, but he should
have them in front of him. I had proposed to ask your
leave to perhaps res-open the evidence he gave on that matter,

to put it in context, T

THE BOARD: Yes, very well,

KR, MARKS: It is a question of whether the Files will be here in
time. But he can tell you what is in them,; and then
Yr., Nixon can have a look at them and cross-examine at any
time that is convenient.

MR. NIXON: I would suggest that this might be a convenient way of
dealing with the motter, that is, that this matter be left

in abeyance until the flles are produced and until I have
had an opportunity of locking at the files, either on my own
or with Mr. Wilson, and that matter could fae dealt with on

Monday or ot some other convenient time.
‘THE BOARD:  Mr. Lloyd, as a lot of this avises out of his cross-
examination, might want tc have & look at them too.
 MR. NIXON: Yes, indeed. ' '
Di  Is that all right yith you, Mr, Iarks?
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The purpoge of this statenent iz to
woy 1in which the distribution systen opore
phiilosophy and practiee: of protection in thi
system and, in particular, those facets assoclat
aupily to the Glenthoupson arca and the Glent
Further, 1t includes o conpendiunm of data rogardin
gtandards for protection equipment and fuses procursd
for and in nsc by the Cemmission ANd an outline of the
historieal .d;ev-ulo'pmmt of the types aof fuses used and
g deseripbion of thosc ocurrently ovallable from %
manufacturers. Finally, 2 summary will bz given, on the
basis of the cvidence available to the Commission and

the Inquiry, of the cvents or the distribution system
associnbed with the Glertnonpson fire of 12 February 1977«

HES DESCRTFTION OF SUPPLY TO GLERTHOMPSON

The distribution systen acsociated with supply to
Glerthompson 1s shown on the attached figure 1 in
simplified forme

For elarity, I bave hod thess major fipures
gxpanded and they are avallable without having to loolk
abt your own CODigS.

48 with many of the rural distribution sysbomss
it is very complex, having many §pars and sub=spurs
emenating from the wain 22 KV foeder, many of which are
the source Of Supyly toO SeWeCels fooders. The actual
system is ghown in tigure 2, figure 2 beingy in facty
four diagrems pinned together in thc submissions

Referring to figare 1, frcm the Hendlton %‘:ﬁnﬂ*
; . from the

substation (HIN) a 22 KV foedar (HTN3) comos
55 KV busbar via a 22 KV clreu: yreak
bresker is an autouetic high CAPACLA! ‘W T
of intorrupting the high currents ‘agsociat
near the zoms Substation. This partieid
breaker i8 an English Electric model OKDIB, 6apabie o
Intorrupting currents as high as 6500 amperass

bod.

from




is something sSo damental thal it muat be

ond people can take notes as Lhe. g0 along,

ve procecd to the next parag-rnﬂi-z———l- think I

useful to broak at that point and explain why

The voltege that is on the feedcr, the 22,000

is agp'mximately constant at Hamilton. L8 ve

the foeders, the impedence to the Tlow of cu _
ingreage with ‘distance bocause ue are putting morc wire
and, therefore, morc impedence Cr resistance into the
cipeutts A& fault olose up to Hamilbon, therefore, 18
ascoclated with very 1ittle impedence end tharefore 18

a very high curront. 4s we pet further oﬁ--t.-__g:lc.n% the
feedery the inpedence gebs greater and therafore he
curront gots smaller, ‘because the two a re related by a
yory simple ropmnla, what current equals voltage divided
by 2 for impedonce, 5o 88 this pot3 BAEZET, assoclated
with tho Aistance, tho fault current beconies amaller. .
In addition, cach transformer has a significant impedence
compered bto lines, so @ fault on the other gide of the
transformer fron *he fecder will have another induced
impederice to the tpansformery thus pesulting in a lower
fanlt current again on the fecder, '

(Page 1430 fellows)
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~ hpproximately 1 KT

voltage regulator in the line. 8 i

are maintsined further down the feeder. t compens
for the veriable voltage drop thet pccurs as the lo
fluctust es during the day. .

‘The spuxr that supplies the area fear b i
farm 1s known as the Glenfraser Spur and 1t "tees off™
from Feeder HTNI about 44 km from Eemilton. A 5 ampere

EDD fuse unit on the 22 kV side of the isolating transformer
protects the system from faults in the transtormer and i
along the 12.7 kV spur. As it 1s a relatively short spury
there 18 ne need for a fuse on the 2.7 kV slde; the :
22 kV fuse belng capable of opening for faults even at the
remote end of the spur. There aren total of 7 s.W.e.T-.
substations on the spur, the second of whiech, at Pole 11,
about 2 km from the isolatdng transformer, supplies the
Lloyd property. '

At Pole 11 there is a 2 ampcre K type clamp=-0n
fuse on the high voltage side of the 10 kVA SeWa€aTo
transformer and 75 ampere lov voltage fuses in each of the
240 V actives used for supply. T ahall deal with the
cc-ordination and potential operabion of these fuses in
a later section. .

2 ILLUSTRALTON OF FAULT CURRTENT | AGNITUDES

To illustrate some ol bhe practiecal outworking
protection of the distribution eystem assoeia
supply to Glenthempson, figures 3-10 show currents i
network for various system conditions, including fa
given locatiors.




~ Tigures 7 and & regpectively show th
flowing in the system for a loult ga the 12
the Glenfrager iselating transformer and a _
1557 KV system near Pole 11 of tho Gloafrasez § ur
it should be noted that the resultant currents En
gystem are lower than the winimum currant for
of the racloser. In these eases ulie fuse = _
Tuse, I mEan The 3 amp typa K EDQ [use aEﬁOGiﬁtiGd .
Glenfraser isolating transformer = would disconnect

fault from the system.

. Pigures 9 and 10 yespactively show the currents
flowing ir the system for active to active and active to
neutral faults on the low voltago gide of the s.W.s.T.
trensformer on Fole 1s The Toesultsnt protection
operations in thls czso will be more fully described later.

g PROTECTION PHILOGOPHY

Bach fuse, recloser or eireuit brasier in the distribution
system 1s designed suclh thet it will disconnect the part of
the gystem for which it dis Ipegrongible’ should a Tault

or micessive overload cceur in thial oart of the system.
The part of the system so protected is termed the "zone!'
of the device. In many cases, throich either gpecific
design or because of the slectrical churaeteristics of the
system; these zones overlap. This overlap has the
adventage that should the protective dovice nearest the
fault fail to clear the fault, the next device back towards
the source of supply in the systen will "back-u el
operation and ensure that the fault is eventually cleared.

mses arve basleally a thermal @gv‘%_c gh'tf'hl'_

an the-prihci%}a that the higher tho currc
. { got. At some p wwlar current lev
s :







The relays _"_'&ha?c. control circuit ‘breakers

similarly are designed to operate faster for nigher fault

curre
is se

Y.

nte and have a adniman operating current level that
£ above the iaximum expected load currents

WUSE -_QQ-DRDIE..TIGN . POLE 11 S ERe BUBSTATION

Fuse ac-ordinstlon 2k SaWs BT substutlons is difficult and
involves gomprond s batween TWo besie principlesi

G

fop an aglive to routral feulb and fig
‘o sotive fault 80 feot from tho subst

The low woltage fuse qust be able teo cleox low

Wli:-afe faunl by b e consamer's

installation sl £l risunec's fase not operibey
and ghowid nob wperate belord thie co'_lf_i'swner" s fuse.
The Commisalon he.a{_min- joneral, setcled on & 55 ampere

low voltape fauw & t satisfies these erdteriae

~ Tne bigh voltage fuse must be oble to cleox
foults in the transformer and on the low voltage
1eads between plie transformer and the low voltege
fugtae VoIt & 10 kVa SeMe e Te ‘gubsbetion ChLss
eritordon reaulbs in the uge of 2 amp p TUSES5s

Figarg 10 shows that an act 2 ault,

loeation ragulis in a high voltage current of 6

amperes on the 12.7 KV L6 0o of tho cransfCFUETs

The co-grdination curves SEC snogn dn £1gme 18
. ; pe 13 for aqaa"h’i“?‘e




i | :
« mew of Locle off co~ordinztion is thab the point of
di sconncetion of the supply is at the high voltage fusi
rather than the low volbage fuse for the lower '
probability event. :

_ In the wnerpl case where more than cne copisumer
is connected o & S WeB.Te aubsbaticon, this vould result
in all conswnera oh the gubstabion being disconnected
rather then juet the ore on wvhose circuit the fault had
oCCurscds

54 FUS.S CURABNTLY 1N ULE IN 10 E DLSIRTFUTION SYSIEM.

e fuses currently used by the Comni ssion
throughout Lhe rursl di stribution seene avs the expulsion
fuse in Lbs e SOTIE, £00 and clump-one Thare are
aﬁp'rqxilgn;bply 106,000 cf these fuses currently instulled,
8k, 500 S0s en the 22 4V system, 5500 EDOs in the 8, WsBaTa

igstem and 1&-;1000 glamp=-0ns in the S.Ws 2eTe gystem.,

¢ Commiszion 19 currently enbarking on a programmed.
replacement of the clump-on fusts This hos arisen as 8
result of o change in operating procedures Dbrought about
three yeirs ago. Pricr to this time, Oper: tions on and

agsoeiztod ywith clamp-on fuses could he carried out
vithoat Che need to take out an iccess Permite =

current necd to tale out an Lccess Pernit in crder
cperube an a clamp-on fuse inyolvis a significant increase
in the time gpent to aperate one of these devices. The
reason for the chenge 1s that thero ds no requirement at

this time ko take oub an hccoss Permit to operave on an
DO fuse.
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their churacteristics vore diffmu '
In some casce the Liquid leaked out and tthe -
expleded ; dAn other erses the 1liguid d.scoloured, makt‘n.ng

it impcasiblo to detuet opepnl.icrn of the fuse,

e 1434 follows)




Tocal tanu Arers in an vt to
the oxpulsion of ineandeseant particless

a. To check odification to the fuse link in order to

fake the fuse link "sperklcss'.
b. To cateh the inecndescent material or eool it before
1t reached the ground. '

: I have herc an early sparkless lirk, that would
have been 450t the labe 1960s, and a cut apart version
of the one you saw oporate Yes‘Ecrcla.!-’-__.

THE BO.IDs That is the one that went bLack?-=-=YaS,

| Sparkless fuse links wore developed by & number
of wenufacturcrs. These hod double sleceves of nylon
over the fuse elements which vere generally comprised
of & nunber of small diemgter fusc wireds This can be
seen in the early souple thot I have produced. The fuse
wires were supposed vapourise so that no solid particles
would de cxpelleds Tests carried out on this ty?e of
Tink showed that it did not olininate the gxpulsion
of incandescent particles in all eascs. Further, the
1inks proved te be meehardically unreliable; dn some
cases thoy failed to operate, resulting in explosion

of the fuse body ard in other cases they foiled
low foult enrrents. There was also & bendeney

kot outer slecve to be expelled at high speed.

2 fire and persorncl safety hazard. The aper t1
chapacteristics of the fuses were very fast, causihg
co~ordinetion problems partlceplarly with surge =
diverter installations, wiich would cause loss of supply
in enses where fuse operctlon was unnecessary. g




teatsy the I¢

his been added dn t
provisus models 1 WiJ
perusal. Thore 18

THE BO.JD: Which is the new ong?---The new one is of aiff

colour and has a chamfered edge to stop the dev
Tabebing when it has been tightened up. The
4s the older ona.

v, OLTER TYPES OF FUSES CURAENTLY LV I LABLE

Thers are a nuster of a2lternative types of fuses availsble
for use in distribution agﬁlicatio.n-g. Enclt will be
deseribed briefly below with couments as to their
application in the Conmission's systems

o Liquid Filled Fuse (Produced).

Lg doseribed previe usl:;_{' the liguid filled fuse has been

progresaivaly vhesed out [rom usc in the Commission!'s
aysten in recent btines becsusc of its lack of mechanical
strongth, liouid digscolouration problems, loss of 1ligndd
resulbing in fuse explosion and unsatisfaetory co=
orddpation poer! ormance. '

. Powdor Filled Fuge (Produced).

The application of powder £illed fusos ‘hes baen
rostricted to high fault level arcag where the EDO fuse
cammot be used, typilcal of the motropolitan area and country
urban centres, This fuse has doudtful capebillty to
inkerrupt low fault cuprents and cannos be co=ordinated
with low voltage fuses in rural distrib ntion arcas. o
hove hed instances where fuses have becoume red ot and

disintegrated whern trying to interrupt low fault currents,

e I have sone photographe hore of the remaing of
such a device. '

, Boric held Drop-Out Fuses (Produced).

I will ask that we tae note of tho 3, 156
at the bottom, "Do not remove or leosen this cap'.




only aveilable in indoor types,not in
8 COSTS OF (LTERNATIVE TYPES OF FUSES .
The téble below shows the reletdve coste, axclud:

installation, of fuss olements and fuse holders: fﬁ%'ﬁm .
types currently available: O SR

These estimates have been wads ic thelaa*l:

monthi,

(Page 1437 follows)




* Liquir ad i
Typical maa maxmti»nz
pet 22 kV Powder Filled Misas

BMP powder f1lled fuse
Fuse mounting complete

d 22 &V Horie Acid Fuszes

Fusz element
Fuse holders

22 kV Full Range Powder
Filled. Mses

Fuse element
Tuse holders

i 12.7 kV Clamp-On Muses

Tuse el ement
Fuse halders
Termiral Masm‘ul}'

‘Note: In cases whers current prices are not known, as!timafbeg

- have been made on the basis of previeus costs
obtainad from manufactupers and current escalated
cost Increases.




see’ fault
low voltage

5. Evldencs prea_azi-t:ud-. Ly the Lleyis da

flash associated with loss of pouer bo thelr proper
prior to the comwencement of the fire, ¥l I8

The :-ia-i-gg_h_ voltage fuse on the s.w.e.r, 'ai:‘_lﬁ.i' tion &
ted and disconnected thot transformer from

c
Pcle 11 cpera
the system.

d Subsequent insnection of the low voltage conductors
supplylng bthe Iloyds" property have revealed recent burn
marks consistent with lov voltage conductor clashing.

: e deseription by the Llcyds of the flash which
914t up the ingide of the house" ls consistent with the
result of low voltage conductor glaching. It is impossible ?
that the operation of the clamp-on fuse on Pole 11 would R
have regulted in a flash of the inten sivy deseribed. It is
thepefcre postulated thabt initially tho dlow voltage
conductors olnshed snd thle clash cauged the high voltage
fuse to operste and clear the fault. Operation of the
high voltage fuse for Taults of this type ia eonsistent
with the fuse co-ordination of this substabion as deseribed
previausly. ' -4

T underatond thst there is sowe contentlon that
the recloser operation on the main feeder caused the fuse
to blow as a result of irrush ourrcit on the transformer
when the ge'#er-'w-s restored to that part of the system.
In crder tc dispel this theory, the attached figure
(figure 14) shows the relationshlp between the cvel of
inrush eurrent calculated for this transformer and the
fuse co-ordination curve. The levols of inrush current as
determined could not have resulted in blowing ¢f the fuse, |
To do that the curves would have had to eross or the dnrusn
current would have had to be above, :




_ _u-.i's'_v_..anns,g' & work. 13y )
irvolved at all in this on.

I understood the firet one abaut the protectlon syskemy is the
second one related to the dlstribution?---The systons
deslign gaction. eyl

Wkt do you rafer to as "systoms design"?---They, ane effsetiyely .
designing and laying out futura raguirenents for electricdld
assebs in the State - distribution in substaticn areas
that ia, current load forocasts, current losding -con'diﬁo-ris
in substations and setbing doun rooudirements for ney
subztations, new asseis in generale.

It does not involve tho design of ingtallationg, the design of
S ansformers, for instance?---Ho.

It is the overall sy stem of design?---That is corrcct.

On the other kand, in th'e‘ I‘_ir:at area of yourwoyris., you dare irvolved
in the design of protective devices ia the system?---Yes.

And detecting whethor or not proteetive devices are performing
adequately their function?---Yes.

And replacing them if they are no=?-==""rrangingt for their
replacement, would be a hotter way of sutting it.

Or for the designing of Lmprovenents?---Thet is right.

So that if in fact the fuse was not cperating efiiciently, a fuse
within the system wes not operating efficiently, 1t would
be your Department that would examine 1t, do

lﬁﬂ'ﬁn-ruand- arrange for a replacement, is that 8O

A type of fuse?---Yes.
Likewise, it 1s your departmont which would carsy oui iny

o how protective devices throughont the system




- It has been accepted in other ein
~ throughout thu yorld?---Co
You would agree, would you not, that the pirpose

" uge of the clamp-on fusa, is 1o provide

transformey and as a means of disconnucticn o

former, is that eorreclz=-=That 1z corrects

 Tts purpose 1§ solely to provide protection for the t ransformer,
meaning alsc the lead to the trunsformer, the plecas
associated with 1t?---That is ite oriuary function.
couid add one more - the low voltape lezds down to th
voltage fuse holders. &

You would agren thet this has always heen regardod as the sole
funetion of that clamp=on fuse?--—T veuld pgree it is the
primary function.

T would suggest it die the sole Fanetion?--=T a4 11 prefer "primary'
Sfunction.

Thore hag been a great deal of litcrature put out about this fuse
and about this mystem?=--Yig, )

Have you ever scen in any litersture any sugpestion that that fuse .
ought to perform gny other fundétion?---No, not specifically.

You, in your gtatament, refer to the question of zones, do yoeu not?
 ——=Yes. Ltk _

The zane whick has to be covered by that fuse is the zons you have
described as the transformer, the lead to tho sformer

and the wiring from thu transformer to the low

fuses?---Yus, that is its primary zmne,

In your statement on page 3 and at the top of pave 4, you state,
"The part of the system so protacted is termed the zone of
~ the QLGV’J.‘?G-G"'-?'-"“:GB?T _@gt .

(Page 1440 follows)
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fuse further down on the
the Pault, the bacl-up i
defective vr for some o

48 & gatter of pittlosophy, in srotecticn systems, it 1s bad
to have fuses co-ordinated so that by reason of bl
design of the fase the fault on the load side can |
pass one fuse as o matter of design and cause a fuse further
up towsrcs the solrce of aipply bto fadl. Do you follew
that?---1 do not sgroe with the words "bad design", beecause
there are systems, such as biis oncy where 4t is an
inverdeble eharacteristic of the system, one cannot design
bhe thing oubs Pt

It is something you have to ey to avoid as & matber of philosophy,
is it__not?-—--i:'omei:hi.\g we atoanpt to aveld as a itter 6T
philosophy, ¥@s.

1t is viewed as an wxiesirable featurs if it can be avolded, is it

Of course, when you come to tho zone at Fole 11 for the low volbtage
%5 amp fuses, the zone for those fuses 4s those fuges and,

whet may be deseribed as the lLuuse fuse, is that so?---That

is its primeary =zone of protection.

Tt 4s the zone it is desipned to gi-‘.btqct, 4 it not?--=-TC clu
use of the word “priumcry”, the prisary =zone it thie 20

is raﬁp_t_:_rlﬁililf'é’ifc::,- the seeondary zone 15 the zone it &ﬂlﬂf
eover. : . LR
It should be designed to cover all faults which oceur within the zone
P15 ihich 1% o desigiod to probeot?---Yoe

-

_ind that zone is between it and the houge fuse?---Yes.

A




'm%... Mmaw me,fm m-.
- mﬁp 190 arm t’l"a.-b 80T

l‘har. soreu- _:Ln' fase would bo dys aﬁ obee! ;aﬁk
on the losd alde op en ﬂ housgrsid‘a :

Likaui.su, b il it goee to tho svitehboard, the fuscs in
are designed to protect against mll faults

he losd side or lbuse side gf that
125 not quite cotriot. B s i

Wwho “fiﬂdlu wvith tha fuses in their s
and other instellations whaleh Lave 3 inch n

devicns in place of fuse links. that U0 ,.
faot cover feulbs soyvhere wdvhin that in&ta.;l.la'

What do you call the SEC fuse¥---Fither on the device, or in this
case the low vwolltge fuse on Fr. Lloyd's pole, Pole 1l.

Bo‘th of those will cover tnia?---Yes.

If Mr, Lloyﬂ ig using @ power saw and he kecpe blowing the Tfasge and
guts a bt of uwugu: wire im, Ehot will blow the fuse
he device or on the pole?=-~Should he nave 4 fault on

Lhe instailation.
as a result of this philosophy, there isa necessity at Pole 11 for

what you call ep-ordi fation between the high veltage fuse
and the low voltoge fuse, is thab sa?---Yas,

And it 1s also referred to os dlserinination betwuen the fuses?

m==lii5e

What do yom see s the furetlon nf tha 55 aup lfw vol la ge fuse on

Pole 117---it hne barce functions. irst, to clear _
faulte dn thoge Low volt sarvj.m.. 1liness Secondly, as I
just described, lo cleur faulvs in the .mst‘.l;.ation af

Mp. Iloyd shcudc, whey not be 1@...:‘9:{ by his own fusing
syatam on tue witenbc-"rd.

That is the back-up job%--~Les. -nd the third ls so that we can
Femove it to cut off supply to Mr. Lloyd Should he not

~ pay bils bILle

The last one is really not & grotectlon rea

. ' j,g a reagon for the installatlen of

-Iﬂha baclo—up Teason s one which you hope vould exi :

: es and a1l mnwf% Yo: @e?i“&a is. that not sa=-




This particular gysten, theo
o Jﬂw %ﬁo---%iﬁ m‘g I __
. %o a 480 volt faulb on the volboge wiz
z;;-.e' oreue s In faet, thore is no wa tgge
\ that sysben, ' '
You agree that any 480 volt fault will of course blew

fuse?—-Yes.

I apologize, 1t will nover blow the 480 volt fault will never Ble
' the 55 sap fase besore the 2 amp high woltaye fusef---X
the high yoltege fuss alvays blows for these faults in

that insta’ lation, : i

The other type ¢f Lfault wiiclh can oceur, of course, is a fault
botueer Lhe setive aud the neatral wires?---Correet,

I I might turn to_Lhet, con you say which fuse that will blow
first?---1t i1l Ulow the low voltage fuge.

-.&ZLWE..Y'S?---ID a si@irlcantly high p_urc&ntn g2 af tlmiis.

are you able te tsll us on wbat number of occesiens 1t will?-—-Better
than GO pur ecnt.

How are you able to say thuiR===from the co-crdination enrves and
paleulations we leve done on that basls,

The co-ordination gurves and caleulations whiech you refer tu are the
ones which are shown on figure 12, is that right?---Correct.

When werp thoseg clrvos dr avm?=--That parbieular curve would have
been arawn abeut three to four wecks agls

_about when?---Inree to fuur weels ago.

Whe drew it?---One of wy stals membersy whleh one 1 could not be
' preecise, Tt uns in the protection secticn,

i Just qute‘d-ﬁ‘o oy if youw ¢id or not?---Ho.
The way in vhich it hne boen drayn, cen you tell us thatf---Xes.

The informasion we have from the nanufccturers as rogards
the fuce charecteristie. - ]

. The timeé current charncteristlcs of A te fuse?---The time
» characteristics of bue 2 K fuse. :

- snforction




Prio;' 'ho three oy faur wm&s a,go
ecarriad oub?=--Hot for t

Hag it been carried cub for umy _iﬂsl‘;ﬁllﬁti i
installations of this by We have a
posgible &.W, e.T. insiel t;iaﬁs. q

would heve besn drevn (or t}ma.

This curve would have been applicable to all substations, would it
10k, wh..ra you have o bransformer of this elag, and where
you "have wires 'Lw.v.a.ng it and the 2 anp fuge akove, i

tlmt not mo?---Correct,

There would be tlonsands of grsmples of buis bLhroughout Vietoria,
would there cobf===Lthere would Le a large number, I wouls
not 1ike G say whebuer it is thousands or hundres.

(Fape 14 follows)
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But it ds ot arbitrary?=--1 used the
"~ poan that one dogs Mot aser:

the ssme fusg forever, 48
low veltage fuses of tha 55 anpe
mting them as 4§ anmperos with a fu
The fusing facter wos brought down to
discuseions botween my OWL. departmen
plootrical inspector who! we.s, involved
that fuse could still adequately cever I '
instellations in the homee connccted to the systems

But a fusing factor, in torms of definition, has a wellknown neaning
for all fuses, doos it not?---Yes.

What is 1t?---1 think T have doscribed it in heres

How do you work 1% out?--=It is the relationship between the minimam
fusing current, which is the current that the fuse can
carry for ore hour, mmd the rating.

It is the min%mumyopcratma current over the rated current; is it
notf=---Yes.

The way the fusing fzctor 15 ealenlotod for the 55 amp fuse is thet,
" T as a mattor of physieal testing, the niniman operating
current is 90 amps, is it not?=-=liot gquibe, because we
speeify a rated fuse and o fusing factor, tnd a
panufacturer then has to adjust hils fuses te cnsurae that
they meot that specification.

Yesy it -wa;-'_: specified, and the nininum operating current of these

s 90, 1s that rightP---Particular fuses, yes.
Yeos, the 55  «nd, of course, the rated current is 55%=--Yess
8o your 1.55 comes from dividing 55 into 90, doea it not?---Corructs

That is not arbitrary at ally 1t is @ watter of the fusing fagtor
ag a result of tho way the fusc is manufactured’ =W

at oross-purposes. I am saying that the inclusion of a
fusing factor in our specification is a nmatter itrary
definition by the Cenmmission of what it require: el
the manufacturcre The preof of that fusing £

thie manufocturcr leads him ta

deseribing.

 Perhaps 1 should agk you this then.  lhon you changed a fron
! %5 ,@g 7}5 fuse, dld you specify a ?@f&@m :
Llactt = ) . -




: that?---100, 00
anaor Bome of those yesterauy wore of |

o . . . . pe o Vot ¥y ! J'r i : R |
What tixe is dnyolved in that?---100, 120 milllse: ig%g - o & E e
order t iR

Ao e

That sort of figuro is really neb capable of being shown on the
gragh, is 1t7---100 rilliscconds is the first s

division on the bottom of the praph.

But it makos no substantial difference te the drewing of a grapa
of this scalo, doces 1t7=--I Nave jast realised that thera
{5 o nistale 1in jy subul ssicn.  That should be "in the
higher earrent rangesV, It is not U¢he lower current
rengase

What are you Llooking =k pow?---That is what 1s confusing. Fourth
paragraph, soventh line. Tt says iy the lower current
rangess  That should be "in tho higher curront ranges",

It affects the curve of the graph at the hottom, not at
the Wwp.

Not at the top, and not in the sort of arca we are talking about?
—=~1o, not in the area we aro talkang sboutbs

So that in malking o conparison betweon the two fuse curvesS,
for the purpeses of this shrt of fault we ean :.dia rogard
ureing timc, ean W o b2===-10S, _

Then you go on and you gay, "Further, to cneurc co=prdination, _

- ong conngt use the avernge curves shown, but the 'mﬁim
time te clear' curves and tho 'maximum ime to clear!
curves and take into accoynt the known variagbility of

fhe fuse ¢lements and the = 10% variation sllowed from o

the specificd characteristics for ma;nui‘actuzring-_,_,m:t._'"am;;eﬁlii_.@ L)

~-=lp, yon changed the word "that" to ignd", wiieh makes
@ significant dif ference to the ‘neaning of tho staten nte

Did 1% I.shaldl road it agaln.
T LIG cannot Use _'thti} A
1 am time to clear!
shat toke




Wnen we look ot tho graph figure
prossy what 30 you call twe
gropns?  Iso there any
inmediately springs to minds

Whore those bonds crossy the hatehed band and ‘the
if tho fault oceurs in that aren, You
which fuse will go first, are youf---If
in faet, parfestly superimposed one on top
at that point, then I would say there is A 50 per ce
prabability that elther fuse would blow for that L
Where, in this casc, the areas are not colncidental at
thet partieular point = that is, vhere the low veltage
fuse curve is below, if you likc, or tho area is bolow
tho lowsst possible point of cperction of the high voltage
fuse - I would then szy there i5 a nigher probabiity of
the low voltuge fuse operating fir st

Tet me put it to you this way, ther, 1f o fault oceurs with an
amperage in the arca of where those two bands cross, bacause
of nanafacturing tolerances therc is zlways a s-_i-mn!,.-f‘i,aant

sisk that the high voltage fuse will blow bofore the _
low voltage fuse, is sh.t not go%---There i8 & possibility.
Wnether 1t is significant or not Is a differcrt question.
Tt depends whab cren 16 covered by both elements

in the perticular fault, '

should put it te you in this way. Is it fedir to say
that ary fault of a 240 volt naturc above 8 amps = I an
sorry. L thirk & amps 1s wrenge I am trying to get
tho dividing lire. It is akoub 7 amps, i it not?---Seven
o aipht. AUpS.

In the area between 7 to & amps - - ~?-—-The ares abvove 7 to & amps?

It is reelly in the aree, 1 SQPposo, between about § and 8 anpay
is 4t%---ibout 4 to & anps.

Between 4 and 8 amps, there cxists the risk that the high voltage
fuse will blaw bofore the low voltose fuse?=-~Thore exists
;iim pﬁo.:ss';ibilmi‘é? that the hipgh voltage fuse will blow

the invol




Bo Just J.oumm nt ‘t-hom mu%urs?\. :

wm:uau i‘wse, dces
of faults?---Tha
of active te actm
you are assuming =

Assume t.hat thoy are bha sam?——-whic h ig an asaumptd.en. I :!.a

go along withy £ ::*xkl.? =

Yﬂu do DUl}?“H-HG .

(Fapo 1U48 follows)




there
agains
Lt us take the active to earth fauls,

dry ground and does not com
?ﬂﬁgﬁghﬂ}mﬁtﬁlj;no.rnsa:uill
the fuse will blow Iln that slbua

You say it will blow?---Yes. i

THE BOARD: Can you imagine a situation = toke Tatyoon and take
' Mr. Hamilten's sleeve, supposlng there had beena slee

and the sleeve had come olf and supnose 4t dig
whera the wires have Just puckered in the wind, but n
of them have fallen, for some reasei, the pele is
sufficiently high and the length snort erough Lhat they
have not hit anything, would thzt in itself blow a fuse?-—
Ho.

Unless they touch semething, no fuse yould blow?=-=Unless they touch
comathing which 1z wnnected to earth. For example,
in Mr. Lloyd's case, il the wire fell on top of a car and
stayed there, presuning the tyres pave enough insulation
from sarth, the fuge would not olow. '

M. GARWARD: What ig the wirs falls on dry ground in summer time?
—-—-Dgpending upen the sharacteristics of the ground, I would
say in most cases that, in fact, would result in a fuse
blowing.

Mr. Petberson, for one, has told us how he picked up & live wire
with & pitch fork. Vires are known to 1lle for weeks,y
lying on dry ground for weeks, withoub blowing a fuse?-—-
It eculd happen. : o

Anq-iﬁ doe s happen, does it not?---Yes.

And, of course, contact with trecs and lov +oltage wirge, this is
single wires, will not blow the fuze, will 1t2---No.

THE BOARD: 4 single wire contacting a low voltage wuuld not blow
a fuse? SN e
MR. RARNARD: Yes. Reﬁplf’it_ﬁomés

probable, the Cault that will
v taga:fU£ef=tha.faulE comes do

e neutral and act




m@ m"m wuu;'ld not that bor naeful raguw&ima &e Ek
" bomething we are nov Looking fo,tr. 2 ¥ :

HMHARD: Gurely, 1f you hare the actiw uires a;t
one of the big problems of the Oomnission 4
Lgm: irrigation §i¥e3 = there 15 @& cage 1

the memont - as they move thase
wires, do thoy not?---Yos.

And people with hay loads?---Yes.
They hit the wires?---Yes.

And farm machinery tends te have things on it that endanger these
wires, does it rat?---Ycs.

THE BOARD: Young gentlemen with aerials weving from their sports
cars?---It is almost a menace.

¥H. BLRNARD: Lt page B3, Hr. Meathorhead was asked:

Mhen you get three wires do you still have one negutral
wirg?--=Yas.

Whick wire is the neubral wirs, iz therc eny rule in
relation to that?---T de net guite understand your meaning.
Do yeu mean physically whieh of the three?

Is it the tog, the middle or the bottom wire, or any one
of the three?---T think in general terws the neutral :

eonductor is the lowver conductor, bot T would not like to say

that is s0 in every cuase.

If some farm machina?’ hit the wires it is likely to hit the
bottcm one first?---Tas

Lre the other two wircs caeh 240 volts?-=~Yes, wilth Tespect
to the neutral.

The purpose of that is there may be a high horsepower
mackine, a plece of apparatus whiel requires more than
240 volts?---Yes, sss'

aau§sa, Wa have the actwva uires at tha bnttsm,
——=108 .

‘80, Teally,they arc
together b




1 4o not

B

_BTQ mor
- clashing ok g pr
MR. BARNZRD:  Have you sowe other theory as ‘to

--=i8 you suid yourself, the majority

with that sort of system are peonle carrying
machinery or other objects that cause contac
and tho ldve conductor, o most of the faunl
type, active to rarth faults, in Lhiy trp

expect faults, if ene locks at %hanﬁibbnﬂimifﬁj i
more than 1likely involve high voltage rather than
voltage fupes?---No, ds I seid in my statement, 1t :
likely that the most probahle faulls are actlive to earth
faults, beczuse most of our installations are such that
conductor flashing should not ocecur.

that the way the wires are ﬁQt-ug.ajjlﬂgq&igez'i-'r, 5

8¢ you only pul it at more probable that it will be low voltage,
because you think it 1s the active to carth fault you
think cccurs most?-—Yeo.

(Paga 1451 Follows)




THE BO.1iD: That is what I was saying, you would
situation as boing an netive to earths
kriow it was setive to water it would be

MR. BLINARDS a8 you point out, "Further, the only consequence of
lack of co-ordinition is that bhe point of disconnection
of the supply is at the high voltage fuse rather than
thel-'lmf voltage fuse for the lower probability event!?
Cerh (EE

When you say that, you are not saying 1t in relation to Mre Lloyd s
ncey you are saying 1t generally, in reclation te the
__-ta'tc??—-—-rf onc took the number of instonces which took
place over a number of years and assuming that conducho-n
such as Ghat were strung 50 that they could not or shoul®
ol clash with any trocs or anything else, T say it could
be ascribed more to aetive o corbh favlta.

Do you know Mr., Lloyd's siztiat ion? You have Scen pletures of 1t2
———YeS5.

There was nothing wrong, of which you arc aware, with the stringing
of the wires %o the nerth of the pola, to the north of
pole 11?---The stringing of the wires

You referred to it as 'strirging", aid you not?---As I romember,
that wag through trecs.

In the 'fi:_-_‘_st span it was not through treps?- —-That was a relatively
normal Span.

I think Mra Knoo% has tcld us they complied with the viring
- regulations but, still, elashing took place through
thore?---Yes, :

Mivos strurg proporly can clash, can they notf——-Tos, it 18 posalian.

i

It happens, does 1t not?---Yes.




Tt 1s really s matter of office possirv in thet
is the nost froguent reasgon fop lhe occ
technical discussiol.

@ THE BO.AD: Tochpical diseussion Betveen cngincers?--=Yos.

'MR. MR. BiRNARDs  Sordously, over the 20 or so years that those lines
have boen of M. Lloyd's property, wnat do you think
has probably hanoened the woet Trequently - t hat therec
Kas besu an cwrth to wiro contact of that the wires ‘hivre
elashed? Which soxt of fault do you bhink has happened
the most?---L honestly do rot know. One could hase the
statistics on wiioh fusi has operoted over tho years we
hove tolen the stutistlcs. 1 think, from memory the
high voltage fuse operated either 3_53; or seven Limesa

THE BO.RD: That is rather begging the qaestion?---Yes, I have 2
friend vho is nine foot tall but that does not mean he i85
the man of today. I eul talking sbout the avernge mean

eituption. It is diffieull to prodauce these gtatistles
and to use thenm in any particulor gituation.

-~ Mils E.i;-_P-_NLRE-l You earnot S0y cne way or the other how it happened

ot Nr, Lloydls place, hawing regard to tha ! ~1}f‘;’“—.~jt_;m'sta;nuoﬂ:‘?i
T asnnet say 4t 41 relation %o any single gituation.

Tou eould s&ﬁt;he mon was doing market gardending and was f@,a‘-?ryiné
poles through there all the tlmo how it happened?

T HOHEO. : R

MR. BARILAD: T vas putting to you bogore lunch that with regard to.
Mr. Lloyd's premisgs you could not, say one way or th
ot it was a watter of a’;&_ﬁiﬁy ‘that the

OLhiy : [ probability (
voltage fuse would blow au these porticular premises anc
You agrocd with thabt-=--Ycs. i Yor GY

L




. L _: i LI i A .. ‘ g 1 e i ’p‘l L ) Sy =
You wore not involved dn it7-—-Nat at fue 7V i
You ame rob sware of ay £ilo or caloulations wade of the

invostigations at thet time P-—-lo. e

A#Pp you owore of any file boeing in -uﬁ&ﬁen"a‘?ﬁ-ﬁ-ﬁp,g;

Ape you aware of any since tihe developaent, in the £
any investigations or atterpts to get DELLET
——-llo, 1 am note

You sey the orly conseguence of lack ol co-ordination = and you
pat it ad the lorly consequence of 1ack of ce=ordinction
E .~ end I would ask you to assume that the high voltage
fusc does oject incandescent moterial whlch can cause fire =
that would be znother conscquenee ?==-Yosa

Jrd o serious onigT-==Yed

Jnother conscgue e is i the hi ¢h voltage fuse gous you need an
access permit, whereas, if the low voltope fuse poesy
you do mot, 13 that co rrocti---Tes.

Are you aware of any emgulries as to practices overseas in relation
to what one doesd Lo overconc this?=-=lo, I am not
pergonally award of anys.

Do you know whether or not the Commission has mnde attempts to
subrdt the prohlen of co=oraincetion o pverseas
mapufacturers or exports?=~--lb, 1 am not avarc of any

steclfic instancos of that.

Vhen yeu want a fuse in tho Conmission in Victoria, do you design
j a specification, submit it tc the manufactarer nd ¥y
ake & fuse with that current, time and characteristic
or Ao you look ot tha nanufacturers' brochares and St
g will have that one he has alrcady developod!®=-=
we werc searchiyif for a nevw type of Tuse now, firstly,
we would discunss with manufactarers or ropresentatives
in australia to ascerbain the kind of fuses suitab]
for that type of apslication, Ve would then fol
ap with, if necessary, the issue of specl ions
a particular type of Juse that was availablo or,
say, issuc a spocific or desth :
parbicular gmanufacturer to des:
we requirc. :

i




siﬁnation\ror thsm' . Bubs

When onz wents a maa and one f{a a anufaeturar; j%u. .ZIT;
ot his specii‘iantiom irx relatian to i‘u&es. do you
=-=Initially, yess - i

Do you huve a specii‘icatien of the Stanger fusos?---I hax
‘of that document whach you havo in fyent of mm!h

9104, 15 that correct?---Yes.

(Page 1454 follows)
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mat represents, in fact, pre-arcing time or operating time, is '
507---Pre-arcing/operating bime. :

e two words are interchangeable?---No, 1t is thc time pg’f;aﬁﬁ i
i e aa

greing commencing, it is th e for the ele

Do you understand this to be the pre-asrcing time, ag show
‘arcing time?---Yes, o Yt ‘ )

When one sees a time current characteristie such as what which not
only covers thi 2 amp fuse, it covers a number of fuses
produced by Stanger, doss it not?---It does; it covers their
full range.

To know what fuse is most suitable ocut of their range, one has to
look at the rating selecticn table?---Thati 18 the manufac-
turer's recommendation.

If you look st that rating selestion table, it sobs out the kilovolts
of the fuses, and the fuse's full load amps, does it not?---
1t does.

If one takes cur particular transformer, the nesrest to 12,7 is the
12 kV one, i8 that so%---In that table, Ves.
3¢ one would need to lcok at that column?---Yes.

If one looks at that particular column and takes the'gpprqgriaﬁg:ibaﬁ
surrent, the load current of tho perticuler transformer hat
we have is rated capacity 10,000 volts and you divide © &

Wndch works out at, I think, .79 awps, is that so?---That is right.

1 ve lock at the manufacturer's rated selection tables, you have a
choiee of two fuses which are near to that?-—-That 1s
correct. s
= selection table, might be applicable; ls that so?--=
1es, : 3 - R

Have you considered this _ﬁra;b';-em--b'efg}gr@?;-....(.-.ge;___.




When did you vork thils out?e=-1y

- some_gunsiderable time.
myself some woeks 2g0. Lo
\hen you say for soma corsiderable time, for 1hat perdod of
I thinic the documents went bael to the late 1960's

would have been the last time. o

why did you do that at that time?-~-That time yras

“Aeeision was made tO 4o for the 55 amp 1o

Why was there a reconsideration of the awpercs at that time?--- To
ensure the decislon made to change the fusing factor
associated with the 45 or 55 amp fuse did ret alter the

situation with ragard to co-ordination in the substations.

Why, then, was the decision made to change from the L5 to the 552---
Becande we use a standard low voltege fuse on all instal-
1ztions through the State By ampe-r‘es,and:tlw_,i._mpétr_.;-s_"-f;i‘z"“-

change from 45 to 55 was hopause of the grovth of bigger
individual units in komoes throughout the Stats, air-
conditioners, bigger stovas and such inctallations.

You would agree with mg, would you met, the t in faet eclass K i_'u_ses
arc capable of being produced in o wide TAaDge of amperages
or covering a wide range?---Yes.

If you had a slightly inereased amperage on this 2 amp fuse it would
' enable the low veltage fuse to g0 rirst, would it not?---
Yes. '

Is it your belief there 1s no resl reason why & fusze of the tyre
presently used in vhe 2 amp fage, of that spring types
conld not be designod o that it d1d produce a curve that
covered the 6 amps on the transforper and yet gnabled the
low voltage fuse to go Tirst?---1 cannot answer that
categorically ¥es) without going throuzh the calculations
‘and congulting with the manufacturers as to thair abl
to produce that fuse. T cannot say ontegorically, but it
wculd appear possible. Jerin

he fact 1s, enguiries have rot beon wede vith the manufactur rs?
To my knovledge, no enquiries have beer nade. '




Of course, it MW R
“tho eled 1L er hios
now efficlently 4t is oporal

one erdterion they could use, Ye

Tt 13 nob only one thut you can ase; it is one that should ba
nsed, too, 1s 1t notP=-~1 am not quite sure’ what = = -

What T am putting to jou is this. If & 1ot of fuses are going
on & perticwlar lina, it is perhaps an indication to you

thot the maintenenca is poor on that lins, is that not

86 %-=--That 18 an indication, ¥SSs o - Ny A N -

Or, to put it another way, if the wires ara coming off poles An
' A particalar &rca, the fuses will usually be going, Will
they mot?---Yoe.

8o that onc of thu accepbed tests by an ¢lectrionl supplier 1s to
keop a check on how the rotective gear is reacting?
m—=You, although we, in fact, go steps further than that,
in thob cvery tdme a fuse operateswe attempt to determine
tne eause, and the ecause 18 in fact, categorised within
our peporting syster, such hiut} wa have & preakdown of
tio feults on, for examplo, tho 2P kV systen that are
caused by various Uyves of dindtisting mechanisms, such
as birds, anfnels, lightning, cote.

Is this throughout toe Strte?---These statistics are collep-’borl
thivouphout the State, ves.

So that if wo go to the Hamilton office, we can gay thet all of
the faults that have occurred that haye blown the hd.gn
voltage fnses will be recorded, end you will have taken
statisties out of thoSe records to indicate whether
sopsuns wre bthe big trouble or viiether there is something
else that is the priwe czuse of interraption bo 3':’%'%‘1?1- is
tlnt so?---Yes, such things are recorded on the S.I.F.
‘forme that hove bean referred to proviouslys

But that they are recorded on tiie 8.1«F« forms is one thing. Thay
have to be put into the stoticties in gome way, do they
not?---Corract. - N IR

‘That is done, 1s it, froo Hamilton?---
“done from Hemilton ar vhether it is done |

dome at _'tlﬂAs__.sﬁ;@gqi v to ing

and it is published in the ermual Peport, in

d not be able to get much of
unless. the basi eearding

%+




| of 11tu1e Fald

pogsuns or not scre rocords o
possuns doing jg a1l I am sAY:

THE 30.8D: That could bes Cortninly if thay liove dome Neco
thoy will bg able to soy there ere some caused BY
soue by gentlenon with boats with aluninipun ‘masts,

various other things, pe not =
you cetmot Say ‘there :
alwaininun masts. Th

neaning.

/) .

TEE WITIZSS: My understanding would Lo that the statistics are
adeguate to oxtract information at that level from thaa

MR. BaRNLRDZ  Can we assume then thet if, for oxample, there is
interfersnce by Lrocs against wires, S0¥, On S.WeOaXs LAN2E,
they ecan in sone Inatonces blow & fuse?=-~Yca.

And the linosman comos slong and he rinds the fuse at the dsolabing
substebion blewn, and he goes right oleng the line and
he reworts treos aprninst SeWataTs lines, is that right?

That would be recorded in your data, if this were found?
---That should be recorded in tho Aacti.

I suppose that is & probolen that has presonted itsclf & 1ot in the
statistics, is it%---1 would not be able te quote the :
pyxact number But I think trees aro involved in & roosonable

percontage of our £anlts. '

And has that been over some period of time?---1eS.

So that there your protectdnn syston has glven you wapning of the
problen of trecs, 18 that So?---Y0Ss

lndy of coursc, you would expect that the problom of Treesy in f;j.l'oﬁ;,;
vould be cbyloted bY repuler maintenance by linesmen ;xtad -

'-w'@% loaring erows organised atia local lgvely 18
e (=i

When you See in your stutisti
% “you do then? I suppcso
id not being donc at the
pre c tanaganent ¢
etatistice were increasing




Lo hi& responsibilitys

Genersl Manapger, Marketing and Distril S
He roports to them, but if th'é__Re'i"ion_al Manager i& not _s'.fé.ﬁ_iix;-iﬁ 1t

1s dono and you sco it is still awseirdng there in the
shatisktice, who stope In then?=--My departnent would
have o role to play inm rolnting it oat %o the nanagement,

Have they done anything along those lines p___Not that T know of
specifically. '

Have they really bcen looking for it?---Ve have certainly been
aware of an inercased incidence of trees involved with
the lides. We heve also been aware ‘of an increasing
comnunity pressure not to cut trocss Ons accepts the
conflict involved in those two prouiscs,

Tho decision about the trees is net wours, 1S it?  You pass that
on to nanazement, is thet go?=—-Cartalnly.

Has the inereasing problem in relation te trees been passed on to
onegonent?==-1 portainly have not passcd it on ta
managemant.

; ﬁértainly'haﬁ'ngt-omanntbd Spo Ly divisione

‘Has your 'rl@gar‘t.mnt,. or have tiose ander you, your aivision?---No,
it

jience then is that there is really ro cheek, or there
128 boer no proper check, on how the regional areas haove
heen performing their bask, 1s that corroct?=--1 do not

think I could be quotsd =as bedni & ropresentative sample
of my department, I am orly one division of fo for a

The CONSel

start tual funoticn of tree cloarl £ and the
sort of thing fal cly within another arca of
respa e :

‘Which division is that?---Tield praclice :d:iqu;&i-gh.;

‘same statistics as you bave
0. recelve ¢ copy of thie annual




When you Say 23:%, or whatever you seid - 24,3 - that o
fault table of the current passing throagh
Voltage fuse, 18 thot so?--=Corrects.

So what you aro saying 1s that it &pgﬁ'a‘zimqtad- to the S
current which was causing the high ToLtage
operate in the afterncon demonstratiion at @rie
Bend, is thet correet?---That is corrocl, yes.

Of coursec, if you had changed the faalt current on the active to
moutral in the demonstrubion at Oakleighy we might have
got a different result with regard to whether the high
voltage fuse or the low voltage fusc blew?--~I do not
thinl Sos We dddiwo or three tests of dctive to neubtraly
in waich eczse, in all eases, the low voltage fuse blews
Had we dena 1!5_0 sueh tests I would assume somothing like
70 would have been low vdiage fuses. '

I shall perhaps put it 1o you angthoer way. 1f the fault current
were ckanged, or you noved . the substation away from
the pole, or somathing liko that, vou nlght have got a
aiffercn{ result, i that 50?=--T do nob think it would
have substantislly altored the Tesulty Nos

But you think thet with the 100 tests, it would be 70 to 30, or
sometiing like that?---0f that ordery; Yot

In your eceport yow mention vhat dn formin( your conelusions you
' relied on sone evidence of a metzllurgist exanlning the
wires, i3 that s507=--1 d4id not say who. 1 spid, "Subsequeat
ingpeetion of the low voltage conductors supplying the ;
Lloyds' property have revealed recent burn marke nys
consistent with low volbage conductor clashing.®

That was not your inspoction, wos it?---lo. .

Whose insocebion was 4t2---It wos in the evidorce, read into &
Glenthompson fire situation. I have trouble .
oxactly whose inspoction 1t was, :

You are not refarring to any specific burn marks, then?==

 You yourself arc mob awarc, then, of @ho situaticn of She
S st mATkeREnsNol/e SRS el ey RS B

-




I{ s a matter of any electrical enginear sitting do
at the system, making a fow caleuluations,
psrtiolarly &t the time cursent chzrac i
and he knows that is a very regl p
clash, the high veltage Tase will ope

The FEoard asked you this morring about the slacemert of
de I underst-nd your view to be that there is no
with placing the neutral wire in the centre?---1 d

Q remember exprossing that precise view.

I am not suggesting you did, but is that your view?-==I can see
nothing wrong with vlacing the neutral in the centre.

Do you kriow why it 1s placed on oD in fact?---1 have no cpinion
as to why it should be placed thoere. '

There has bsen somo discusgion uas to the rislks associated with
lightning, T think that was at souc stege & reason for
placing it on top, could that have heen so?---In my
professional opinion, thet is completely meaningless.

MR. i:ARKS: Who suggested it wes to do withh Lightning?

suggested?---That 1s eonfusea with the fact that on very

¥R. BARNARD: T am not 3“%'551118- 1t:2n 0 iterature it has been

high voltage lires on the tovers wo do provice mot a neutraly N =
but an earth conductors. .

Is it not a matter of significance with low voltage wiresy if the
gentral or neutral wire was ploced in the centre; the
chances of clashing between aetive and active would be
almost eliminated; would they not?---They would certainly
be substaentially reduced. REA PN T

And, accordingly, if the neutral wire was placed in the cent
shancas of the high voltage fuse operoting instead
low voltage fuse ag'e?t""a.t‘_iﬁﬁsg as a reosult :
contacting one another would be suh

would be reduced, I would

again, I reaf on an ove
of our faults are not actiwv

et % s
You agres it would Le reduced?---Yes.




And thet active fuss is designed to take the load |
d a house?---It certainly could cop

Is it deslgned te take that sort of load?---It 1is designe
the maximum load one vould get on n losd of that

THE BOARD: That is its functlon, whether 1t 15 deslgned to do 5o
iz anotror matter?---Yes.

MR. BARNARD: If, in fact, you said thers ean ba only ore active wire
off thls pole, could you then have a fuse of lower oprrating
capocity?---One could have, but we would not have beesause
wg uge a standard Tusa throughout the State. '

So, in fact, one solubtion te hetier co-ordination here would bg if

' you have a different design low ynltdre fse and, in facty
installed separate low voltage fhses for onch active wire
going cff that pole, is that not 80%---Tags, although, Lo put
that inte context, ve have one million customers and if one
was to design individuslly each lnstaliation, as you are
sroposing, it is a falr sort of task.

That 1s one watter of context, the other matter of context is the

risks that may ensus from the set-up, ag it werey such as the 2'

risk of fire and the claiss which muy arise out of that,
is thet not sc?---Thal is so.

And those matters must be weighed one agalnst the other, must they
nat?---That is correctl. : A -~

‘Sg, really, by various devices the lack cf co-préination in
~ situations or in rural situations cowld, st extra;
avcided, could it not?---Yes.

The tasts at Fighermens 3end, we have geen the oscillogreghs and
1 think they speak for themselves, Lut there is, of course,
no evidence on ths transcript of what it looked
1s trues, and I thimk you indicated gt the U
fuses, as they were cperated in tost Mo, 4, did expel

incandescent material?---That is eorpect.

- ind thy wors capablo of be

4 i




Was 4t vour lupression that, in
" as it hit, in that third
opinion boing expressed.

Have you ever seen that happen?---Yes. | _
You could only see 1t happon baeause the particle is st

is that not righti---¥as, that 15 corroect.
You tendered the Australian Standard this morning?—--Yag.

In that Australian Standard one of the organisatiens represented an
the committee entrusted with the nre saration of that
standard is said to be the Blectricliy Bupoly Assoclaticn
of Australia?---That Ls corrects.

a member of that Blectricity Supply Associabion of Lustralia
15 the Strte Meetriolty Commission of victerdia?---That 1s
gorrect.

ine State Icetricity Commicsion of Victords was represented
in the preparation of that stondard?---Yes,

you yoursell refcrred bo tlie note apresring on pofo 14 under
"Echaviour on test and in gorvice" the note refzrring to
the ejectior of incendescent partielpes cousing fires - you
roferred to that?---The statement says the nossibility of
gjeetion.

, possibility;  this 13 sowething which you, st the time of the
preparation of this etanderd in 1971, would have accepted
as accurate, L5 that so?---That ia correat, yes.

it is your own personal vicwy that the operation of these fuses
can cause fires?---Yos. ¥l

that depends upon the tinder available for the incandescent =

material to light, and the humidity and thinze of that sort? !

--=find the operaticn of the fusé, i ‘

% the sort of amperages which do  normally operate in Mt SIEEE
situaticn of Pole 11, it dees eject partieles?-- 1‘;"2{5:.

Nore you prasent whon Nr. Fussell Chirnside gave evidence?




Theo Commission has carried out tests of tio hehavi
o prior to yestorday, 1 assums, or prior to T
is that so?---That 1g corract.

ind have you yourself boen mgaged in ary of those
You have seen the records of such tests, have ron%---¥es,

Wmen, from those records, do you belleve those tests were carried
out?-==The late 1960"a.

The late 1960 'gP---Yas,

Do you believe the effect uf those Lests bto be the szne as you
yourself have carried out In the last few weeks?---To all
intents and purposcs, they are similer.

4nd wans the recason those tests were corried out in the late 1960%
because of o cialm against the Commdssion alleging fire
tecanse of the operation of the exsulgion fuse?---Yes,
the operaticn of an EDC Tuse.

That is with a Firve catcher?---Prior to the dovelopment of a fire
catcher.

The conelueglon ene would draw would be the sane ag in relation e the
clamp-on fuse, is that not 867---Yen.

Have you investigated the remrds ol the Cowrissicn as to evidence
of fires which in the past have been cpused by the:
operaktion cf EDO fuses without fire cntehers or clamp-on
fuses?---1 kave sedn such rccords,; yes.

Have you any idea of the ntmber of fires which have oceurred?---Not
off the tep of my head.

But there has beencvidency of thew?---There have heen a munber of
them, yes.

Those records are in tho Commiselon's posseszion at the present time?
-=-1 think, even better, they are apsut to be tendered to :
the Tnquiry. = e ' ' N o

' of firss, thore Mave heen
'M?Pﬂgf%acf :g the recor
sure yacther they show i
mission has ba







er ot
0 he can re;

ME. BGRILARDS Tho reneon 1s not clear to mey Mr

reason is tiat tho 8.5.Ce has a Safcty
reviows its activibiss quite frequently,
fuse, the fuse tubu und glement ara reno
1ine stick, as you s&y yesterday, wnd vhe
of the operation - puiting the fuse int
curricd out complubely isolebed from any elee’ ;
moohanisi. 4t no stage is it at nll possible the
operator Lo come in contacet with live apparatus. Hith
the claup-orn fuge; normally the cunnection from ‘the trans-
former to bhe bago of the fuse is such thot We has to
cotually attach tho fuse by hand to that tail, while
holding the fuse tubtd. It 1a not, as ycu saw yesterday
when he wes able Lo ramove it by means of a live line sticks
This meane fhere lu i possibility, pemote though it may bey
that  scme small genurator devicg Ln the consumer's |
ingtalliation could oo pack-fed through the high voltage
and he could be subjoct to A serious accldents

THE BO4RD: That dg vy ha hos tu get the permit?'--—-Tha_pem_t is
basicelly designed to enable him te work in the vielnity
of apperatus uhilch sonld be nude alive. It is a salety
doeuments

MR, BARNGRD: It could be nade 21ive, not from the high voltage
system bub frem suviao cther sourcet---L @sy corrects

I am being kind to you, Mr. Wilson, in saying or asking was there
another ressen for ruplacing then? ~ What 1 om asiing you 18
is 1t the fact bhot the Comziseion entirely disregards

the rigk of fires iloving from clamp=on fuses, Lr was that
one of the reasonsfor ite ssaking bo replace tfxem Wi'l‘-hﬁm
fuses with a fire olioka?---Yesy thatmust have had an
influence at the time on the decigion when 1t was bakens

entirely to the district menagers Or is 1t planned .

Who compiles the programaes Hr replacinp these fusas? Is it
I.Eb.ave'?'—-—l- connat renwaber the berins of the document

suthorised the reylocement or that said something ab
aipections to replece but 1t would have been as b
oppertundby orcse, whu : ot & i
three YGir OT one your P
ns gnd when the opRor

It really comes |
= £o




M in that, 1 musl
deparsnont to widem T

SUaToRBEATES o i 4B

That is realily _dis_t,rct‘bu’dio:ﬂa—.-»ﬂ?hgx aistribution engineerin :
depurbmonts == , e o

Yua yourself ape not direcbly invelved in that? It ink you
as thotP-—-0wdotsly, By Mvisicn wowld bhave an in
thats s A

You do nob yourself engape in supervising rogibnal or district

managers?—-They are abave Iy lovel and they repord
directly to the acsistant Ceneral Managuls

The small 55 amp fuse is @ high rupturing capacity Puse?---Yess
These ara mude cver & vide pange of auperages; L8 that right?---Yes.

I thinlk you teld us they hawe @ silver elament, -. --I-
fhey operaba, it liudippecrs in the powder conbent ,
the p reelalin containcrt---That is corrocte

Thosa fuses are vexry accurate in cperation, are they not?---They
are subject ©o about the samne tclerances as the others.
This eo-ordinstion curve will show that they are plue or
minus 10 per cenbe

They ean be mace into a wvery bdih opera-ti-.crn?--——l think, plus ur
ninus 10 per cent is about the accuracy to wirieh they
cunl be mhdes

Do you regard any of thogn you have desoriped as nigh rup.tm‘._iﬁg
?Q;'ﬁacity these 1ignid filled or powder filled?---Powder
fillud, ‘Eo_ric acids and general purpose = - -

1 an not suggestli Yo yow in faet wnere the two anp Stanger fuse
is used you can pot s bigh rupturing capzeity fuse to
Tullfil thet -po.ai.t_.i.u:»ﬂ.---ﬂoma of these luses could }J;Qa

used in thot positicna

ind that would prcvide bettsr co—ordifniativa with the low voltage

fuses?---0n Lhe contpary, it would provide vorse .

co-ordinaticn. Thuse fuges are much  fust r in their
operations : 4

on have b seim: GYRE oL OugRT---1%:




Lt T AT

Have you uged tho tio wu Pusagl---Not in the Tural
T of their inability to co-o '

You referrad to fagure 14 which showed the mag

How did you calculaic the _Ea;s:&i&i:m wf that lins shor
maghetdsing inrus gurrent?---Tt wea c: '
basls of & paper widch @S written, h
a3l e the miment - an smerican peper wrltl
ago which 1s aubhoritdvely used end has b
engineers for S0MG yerrd.

It 1& & rule of thumb, is 1t not? It is easy t© ceiculater twelve
tines .79 in this orsal---Tlat particular thing wes
celeulated ot throe 5;0.?4.“‘95'- 1 cannot recall the precise
figaras but I can cb zin them if you wdshe i

1 nave left the paper ab kone. Is it Boyd and Sulth's wmper?---That
is an eerlier versicvi, There are, a8 well, some later ones.

The-ealsulation is nub absclucely reliable, i 1£%---L lricw of ne
cases whera 1t Tas buen unrelisble, -

You have not experionced any cagegi-—-No,
Technically, it 2= regarded o8 o posgibility that sepnetlsing inrush

current in o situ.sion such as pole 11 could causa the!
operation of the M.zl voltage fugei---Nobt in my opinion.

You say it dis teconically nob ¥o ssiblet——1lo.

You havi referred to your peasons ag bu what happened at pole 11
on the Glenfrazer a),:ur. You yourself bave not baen up
there, is th: t right?--=No, 1 heve note

Could the witness be shown the police shosozraphe ind the aerial
oxhibits?

THE BO/RD: Those are Bxidbits 20 and 21, (Handed to witness)s
MR, BAANARD: Do you see the way the pole 1s set wp there?---Yes.

Du you ses the -pq-simaq. of the transformer?---Yes.

Do you see the position where the lead fror tha
- arfixed to the stirrup cn the hifdh volbe:

& that the lead orosses fron one side of e
S5 ‘Wde of the pole?---Tes. :




ot e
Porhaps you could look nt Extibit 15 which
o 'xd‘?iﬁnlsr-: Gen you soo 300e phote
thera?=--Tes. e

Wt T am asicing you is, quite clearly it 15 a =it
be better arranged withthe lead et o
would it not?---1 am not sure the lead
the poley looking at these phatographe.

' ) .| | i

If it does cross the pole, if tne position is that the transformer

AT is on the west and it jolns a wire poing away to the north-
enst, that would be an arreng cment whieh 19 not entirely
satisfactory, is that so?---That is not entirely satisfactory.

snd 1t makes this pole ane wiiieh 1s more 1ishle to enable faults
to take place becauge of the contact bLesween the trans-
forme: lend and other objects, 1s thet so, whether it is
caused by bivds, possums, or anything ¢lae?---That 18
possiblée, yos.

THE BOARD- Thj_:ft is interesting, but in feet no such thing happened,
did 1t% i i

MR, BIRNAMD: We dc not lnow.
(To witness): It is one of the sosribilities, something
may have oecurred there. Thet covld have caused the fuse
to blowi---iny earch conbtact with Ehat hi gh voltage:
conductor would cpusc the fuse to Llow, yes. '

That is something thet could have napnened about which we are unable
te say unless you Tind theobject that cgused it, is that
not so7---Yes, that ds so. : ,

I was asking you about the nunher of fuses., In faect, you told us
10,000 fuses have boen roplaced in 106,000 a_ip-na‘q:i@n-@
through the State por annum in broad torma?---Yes,

The evidence we heve, I trink, indicstes thal in 1966/67 in the
: .Iv%amilton distriot 517 2-amp Tuses went out at tho store?---
‘B8 _

And we are told in that district the number of EID0s gna elamp-on
fuses, including 2, 3, and 5 amp fuses, is a total of

2,4777---Yos.




Who was it, Hr. Kinder?

NR. B.RN&HD: No, the man from Stewell= M
(To witnoga)s In any ove b
replacement it ‘weuld bo an al
a high figurs, certainly.

Does it vary greatly throughout the Btete?--rea, ﬁuﬁ
are assuning that 50 per cent of those uger. ,
one district in one year, that would he an alarmi

Of course, this may well represent 56 boeause 2,477 fuses would | anlr
probably be half the 2 amp fusaa?---That is why I am
assumlng most of these wore new installations.

Who wzkes a check on this, the Rsglonzl Manager, does he?---It is
within his line of rosponsibility,

Of course, any gquestion of the philosophy of tree cnztin% doea that
come within your division at all?---Soriy, Mr. Barnard

You have bpon oversgas, have you not%---Yeaz.
L

You heve studied power sugplios ovoreens?---1 have worked with
elactricity supply authoritics ovarseas, yes.

In the United States at all?---To, not the United States; Canada,
U.K., Switzerland and Cermany. g

In Canedn, I suppose, they have trees therg, dc they?---Yes,

In fact, were you aware of whether they had codes and practic sﬁ for
tree cutting?---More of bho authoritics T worked with -

ik was not awvure of any specific code ar practieep

Wore you awere thmt in the United States for the la
have faced this sort of proklem and codes :
=~=I am avare of scmoe of the codes af yrantiaa wﬂ&
‘been applied in imeriea, yes.

%du.arExBWﬁra.af-that ArE Yout=--Yag.

How long hava you heen aware of bha
Inq_ualry ;.ommmcaﬁ-., that I

thay have had n '
99?---Nb5 Al wnépnoﬁ




That s tho one further up the

~ @ff end on%---Yos.

ind 1t does have a record?---Ne, we do
aperation. Va take n monthl

THE EO/RD: It records the pumbicr of times?---Yag, it ds

approximately a monthly basis.

¥R. IENJRD: The fact is that may have = reco
© tell checking it out afterwards?---That 1s corrs
Also in your statement at page 10 you said, in regard to the flash,
and I thirk L1t is the flagh of thc_quQ-gging.grra:ugﬁ -
1ighthing, and you comparcd that to the clash ef low
voltage condugtors?---Yaes.

What was sean at Oaklelgn yeslerday wpsy I supEGQQ{ a typical sort
of flask from the clashing of low voltare conduetors,; is tnat
s0P-==-Y0g.

Vot the sort of flash you would sec in a housa 100 %ards;away if you
wore looking the other way, is 1bP---Pcssibly not. I am
not competent. to say.

The faet i&, on the obher hand the high voltnge faplt will ereate
a greater flash, will it notf---liot necegsarily, no.

Not necessarily, but usually?---Where it i aasneinted with higher
curront it would eansa higher (laslly Yes,

ind that conld more often hapven on the high voltagg}aide?f??Tﬁy'
nigh veoluage clashing does not oocur ap often as the low
voltage conductor, no.

I am not talking about the fregquency of tre oceurrence, I an saying
if it doss clash, for example, high volbage conductors
cleshing, it will
Yeos.

Iikewise, if there is any interference cn the lead from the high
voltage s.w.e.T. line to the transforger, that could ke
a very subagtantial flash of light?---I dc not bh
be substantially groater at all, Theresou have a sin
point contact.  Conductor clashing, you ere talicing of
different type of contact between conductors.

THE BOSRD:  Mr. Lloyd Junior told us in h
- day, they had a lot of lines do

make normally o greater flash of light?--- |






' ind theve %5 2 tatng called areing vol

Lind particwlerly with cortain types of fu
fuses

fuses - in other words, fuses that
quickly encugh - arcin& takes plac

ind thet areing causes a voltage which flovs
arrester to escape and is liable to
1s that so?---Tho cesgation of that arc
volbnge surge. -

Yos, and this is a well rgcognised cause of the explosion or L
fracturing of ligbtring aprresters, is it not?---1It is
one of the possible causes, YE8. '

Yos. T will sagoest to you that ene way you can do it
is ny putting a wrong bype of fusa in a 12,7 kV system.
Iy thot not so2---If the fuse malfunctions in the 12.7 kV
system, yes,that d& possible.

Of course, the fuse has to blow ;E‘rc:m another cause down on the
load side, does 1t not*=-=Yes,

THE BO.RD: Who clse wents to guestion Mr. Wilson, so that we
have sone idea zbont touorrow?

MR, LLOYD: I will he very Little time, about quarter of an hour.

MR, DUNNE: I assume that Mp. Wilson is the ap ropriate person
to question about the Wallinduc fuse s tustien, and T
will be doing that, but not at great lengths I will be
(uestioning hium sbout that, and alSo, very very shortly,
about the operation of the fuses in the Becac Pire. There
will be only a few questions on thats. ]

MR. MAAKS: There is also some evidence Mr. Wilson has to give
ahout the lightning arresters.

hearing Mr. Wilson's evidence on Monday, ar
somp sort of technical assistance in that 1
perhaps it might be better - cert ¥y I
viow -if I had that roport in before he g
evidences : ' '

In relation to the surge arrestors, I have, s%ir;ps
o kI A
58 Jor
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MR. DUNNE:  Mr, Wilson, the tests on the BDO fuses
aut at a foult currant of 23 emps?---Yos, appro:

T think you said that that was somowhere near the worst cot 1ition?
—=-Jomevhers near tho worst condition for production of
incandescent purticles.

But above that vhat would happen?---More of the partilcles would
?ﬂpdrised-

THE BOARD: I am not sure that T follow that. You mean, that if
the eonditions wera sach as to minimise the amount of Sparke

- = =fm--MaximiSe the amount of spaxks.

MR. DUNNE: In your report at page 6, there 1s this paragraphs \*\‘%
"Fisld practice and tests have indicated that for :(::)

spplications of this fuse in areas where the fault level _
was below about 700 amperes, the fuso expelled incandescen.—— s
material that could reach the ground, as pointed gut in the
Australian Standard AS 1033. Above 700 anperes, the
expelled material appears to be in the form of a metallio
vapour which does not reach the ground in particle form,"

Doos that mean that sbove 700 amperes it is all vapour and 1
no particles at all?---Yed. o) |l |
ind that from 23 amperes up to 700 amperes you get progressively ' i 1)

less particles and more vapour?=-=Yes

Are you familiar with the apparent cause of the fuse cperatd
on pole 66 at Wallinduc?=---No, I am not famifiar with the _ |
cause. 1 am aware the fuse did operate, o O L

The apparent cause vas 2 branch of a tres going on to a power line s bl |
and taking the power line down on to & fence without
bresking. his i

THE BO.RDs It did not break the line bat the 1ine contacted a barbed =t
wire fence and that, in turn, caused the fuse to blow?--=Yes.

MR. DUNNE: Given that, are you eble to say what sort of fault current
we might be telking about?--~Ng, I would not be able to
say offhand because it depends on the position of that 1
fuse in the aystom and the ilmpedence between that fuse — =
and the fault, including the faulb impedences I would :
not be sble to Zive an answer without having an opportunity : .

to caleulate. i

1s it likely that it was nearer 23 amps than 2700 amps?=--I1 am not
even prepared to say that.

You are aware that on pole 66 at Wallindue the fuse cag on tep
of the fuse nolder was not in position when the fuse —t—
operated?---Yes. Sl

Do you agree that the 1likely effects of the absonce of this cap el
would be, first of all, the batton cap with the screw D, 8a
tap attached to it was 1likely to be expelled out with :
gravity when the arm fell?-—Yes, I read that at the bime.

And that molten particles of the fuse wire would be expelled out of
the top of the fuseholder?--=Yess :

As a result of observations out at Fishermen's Bend, would you agree
that the particles expelled oub of the bobtom of the fuse-

holder seemed to be expelled with considerably %gg;gq °

when the cap 1s in position?---I made a comment :

to that at Fishermen's Bend, e i A e e a R
B (0¥ *yﬁ'l. R
Tl e ‘,
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1t ts obvious that particles con
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That was the situstion nt Wellindac that we are talking »ahwﬁ?a
- theg scrow cap missdng?-—-=Yud. i e

The button cap, if I can call it that, tnatwew.ratr sho:
Bend on Wednesday, when Pr. Penman picked up
barnt his hand - he had a biister on W thumb ag
result of that?---The burn mark was on his palm,

Was 1t?---Yos.

Would you agreo it would have taken a good 30 seconds OT SO
i

o him to got to the capP---Yes, it would have been din
that order.

Could yon give us any {dea 08 to what the tempexature of the cap

might have been apen operation of the fuse?---Testa we
reve oarricd ont, uging thermo cablee, have indicated
it would rot excecd 200 degrecs Contigrada.

By thermel eouples% you mear: you have a thermometer attached in
' some way?---Ygs, to indicate the teuperatures

THE Bﬁ..P:D} 200 Centigrades 18 what in relotion to Fahrenheit?
~—-ibcut 375 degress Fahrenheit.

MR. DUINE: dbcut 392 degwees Fahrenheit. _
(To witness)s You sald whon you g=ve cvidence earlier
in relatcion to the Cressy fire it now appears thot inademuate
instruction has beon given to SLC employees about the
importance of the scrow cap?---1 said there had been 1o
specific emphasiz given to the importunce of the cab
being in position, from a fire preventive point of views

The linesmen aro Still instructed to put on the eap without being
told of the possible firc consequcnces?--1351

8o that the ansence of the cap was con teary toinstructions given by
lineswen?

HR- NIXON s He cannot answer ‘that..

MR DUNNE & Tt should be contrary to the instractions if
L instruetions were given and they-w&ré.mqt-gapﬁiaﬁﬂﬂwhg_ o

~ THE BO.RD: I suppos
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MR« DUNNE: Yos.
stances of tha
MOTNLNE, OuTr

Perhaps if I could summarise

~ anyone wants £o
parallel
. al:
or earth pot

The evidence given by the linesman, 1 think it was Mr,
that the fuse on the transformer applicable to
conductor had operated?---Yes.

But there was no avidence of any arcing ox burn marks on the
northern conductor?---Yas. 17 siasE WP

ind the fuse applicable to the southarn canductor had not

(b operated?---Yes.

But there was evidence of burn mwarks on the neutral and southern
conductors?---Yas.

What I am particularly intercsted in is, Tiratly, the explanation
as to why the northiern conductor fuse mig-ht have operated
without there being any visible gvidcnee of clashing?---
Clashing is neot the only sort of fault ve have on the
sy stem, any fault on that circuit or line on the supply
side of that fuse could have caunsed that fuse to operata.

I thirk we have rot got any cvidence of any observed fault causing
that fuse to operate?---Yes.

Is there any explanation of a possible non-obgcrvable fanlt?--=-
I cannot answer that gquestion enteogorically, bub that
fuse will only blow as a result of a fault on that

articular eircull, on the low side of that fuse along
e hat particular northern enductoT. '

1 think it was Mr. Mulder who agreed, and T wart your expert

opinion on what fhe said, that there is a possibility of -
the northern end central corductors comi _together ¥
cuffioiontly to blow the fuse and there S 111 not being A
evidence of burn marks on the northern conductor. What & |-
me if T am wrong, but @

do you say about that?---Correct WIODE | 2l
you are proposins that the conducters elnshed without : 5
loaving sny visible mark on the conduector? EE

Either clashed or came neal enough together to cause arcing and : E\
operati on of the fuse?---0n low voltage cireuits it Aliea
o [ e®

requires contact between conductors to drow an are. ;
That contact, to my knowledzes will leave 2 mark on the e |
conductor. =

But i1t is possible, without very, very closeg examination, that that
mark migh% not be vigible from an EPV, for ‘example?---1 do
not agree with that. I think 1f one dnspected that

conductor thoroughly, one would find the max opriate

to opening . PN -

THE BOARD: I found it very diffi
i  they were big, fron down

T *‘.-_'u_-_- _%M@f
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stap, 1 supposs, is aasur,\.-
qpsrated, E? thoere 15 cils ar

neutral, in fact, were in cnntact?-—-!bs;

48 to why did not the red fuse blow, the answer
aq is it could happen, when you were
‘tage, and tha fuse not blow?---I t
demonstrations at Chadstone th '
conductors in some instances required several
before the fuse actually blew.

NR. DUNNE: And, in fact, if you are having clashe s minutes apart,
say, a fuse need never hlow?=---It 18 possibla.

THE BO4ED: That explains scmething that was a mystery to me when
we were dealing with that fire.

MR, DUNNE: I have no Further questicns,

MR, LLOYD: Mr. Wilson, cculd yoi tell ma how it i3 that you, in
your position, zot vu“ueted to ¢ arry out the recle you have
carried out in the course of this Inguiry? I appreciate
there would have been a lot of people jostling for the job,
but why did it come to youT---ilay I clear up cne point, we
were not jostling for the position, rather the reverse.

THE BD/AED:  But ycu were selectod for martyrdon?  What ve are
asking is why?---That is because ry dirsct line of
responsibility invelves such pieces of apparatus as surge
diverters, fuses and the like, that were involved directly

. in evidence belng given to this Inguiry,

MI LLGYD .

You were a senior ongineer?---Yes.

Having to do with the sorte of enuipment which -re relevant to this
Inquiry, is that right?---Yes.

There ls some early correspondence vhich refers to 2 Mr. Morgan,
who 1s the commission's engineer for maters andffuseg.
Is there, to your knowledgo, an cnihnaer for meters
fuses in the SIC structure now?---Thire are ap) ; _tei;sv
17 000 employces, 1 am not familizr with all Gf_ hem and
gornot know any Mr. Morgen or amy position such as meters
and fuses.

also a reference in the material t
 does hot matbter - as the 1
There is no suah pasitiun 0wy
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(Page 1499 follows)
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Wnich s & metsl, Tabshet VOFKLAE Oy 1 inink, & SYERSTA
d&?&ﬁ—-:—}ie&. Ty YIRS

And 1t projects sparks either patg gas oY i ghly inflamnebls
“in crder to preduce Mref---fess A= T
Would it be like thet with tie particles censtituting the spar
cause rire inm thav dmy would the particles very I T
than the particles ve sav ot Fishermen's Send the other
——-Yeg, I suppose 1%t would ne falr to say that. -

They are, 0f COUrse, in touck with much mora ynlatile and more
flammable gubstances than pastures, are thay not?---I25.

1f we can go buck in technology & bity do you recall anything of the

operation of the Linder box, the forerunner of the mateh and

the oigeretos 14 hber?-==lc. 1 um aware of the fErnino Lo gy
tinder Lol

It worked by rubbins o flinty I think & watural £lint, down & metal
ratchict and pro«.ucaﬁ n spark which lay in intenssly dry
maberial, i ther vegetable matuer oT clotl called tinder

which lad bhegn ohorgud 80 that it conteined sume gzrbon

and its guality =na that it was dry. \Wihat next hap enad was

that you codld produgy a Spark which vas glowing “alntly,

you would uvlow Lt and eventually produce flame. Thau is

probably tne nechandon or vhat happens whed a gpalk comes

from & fuss as a2 “sult of clashing end lanas dn pastare
znd resulis in o ri»e?---Unless there is any other
explanation, I am propared to accept that.

You think that ds a %I?G.hﬂhlb' noehanien?---1t seems @ PO geible
mechenism, 1 &l 1o prpert in sterting £ircs.

Would you tell us thblss ine ordteris adopted in sit-.r:jtmgin% lines
from polos, arc they =t all wimed ub preventlig . ires arising
frof e lashing Vires, Or Bre they almed soluly ab the

afficiency of operation of tho Viresi---Agein, ¥ou are
getbLing into &n sres. oubside my _gig;ﬂn_g; .emgsr&g;m and
expertisgs L WOULC rgsane cortainly they are desgigned Lo
aﬁ a glaféhiﬁ_‘g’ froi Ploatrical -§ys'hegl aﬁdyliahili Gn
yhother the formal Viewpoint of sterting fires hos came

into it 1 could not sa¥s




That is correct.

Indeed, the teste you mowsted for the Inguiry en
ablo to see were ¢aporiments of that &
able to sect .

Which you showed wat~—-Yes.

Mp. Wilsom, there is no ong ju Victoria, is there, who has the sert
of faeilities which you have ok Fishermen's Bend for i
mounting bhodg SmUos of tests?---1 do nok know of any other

Laboratory of thab size or nagnitude in Vigtoria.

No wniversit would have equipnent of thet scale and ap-gr’o.pria-tenam- 9 s
for carcylng oub these sorba of tests?---1 am not sure of thats |
Menash WJodversity!s Poclilibies may be cepable of carrying 5

cut those LdniLst.

In any event, thore would be u vast nuniber of factors sssociated
with the sule supply ol electrlic DOWEr which enly the S.8.0s

would have the egwipnent o test?---1n Victoria, /GSs

THE BOARD: Therc 1o an extonclve testing 1akoratory at the FRRERE bt
Canberra, is there not9---The only lsboretory I kncw of in
Australis that ie eyuivelent to the Fisernen's Bend

laberetory is in Sy ney and it is much more capabley in
fact, than ouUrs of enrrylng out. bthe testss

MR. LLOYD: Is that the gyuivslent of the 5.E.C.2---Bydney County
Council. 1r fact they wire this fasility out to manufacturers
for utesting sueh devices as fuscty etc. 4L Fishermen's Bend

ye cannot get curvents above 70 ampieres ab that voltage.

4m I correct in gaying that in rels tion to the guesticn of how ot a

particular comperent would be i the tests we obeerved a
couple of days #uo, veu made as @ generalisation &
gtatemeny Lhat they very sslaon ceme olt g0 hot that they
werg uncomfortabls GO handlaf---% 8.

Of course, you pslicved that when you said LEFem=Ye S

Bub the third one gurprised jou somewhat, did 1t not?---DeallaR
T one in 2 thousand, porhaps it o alweys surprise.




Glﬂ"hﬂﬂ &‘-“ Wlim&' tﬁ‘f!mgtﬁ ( L
o T
ge d:tmaimf ) ﬁg‘n end prgdu',&h
m-mara would bo b way I could

It would be a huge nuwiber?---I vould not be prepared tn wmm;ﬁ
abolt Che mamiibu o ¢f nuanbor. : :W

1 suppose by now you share blic almost uniwversal mm‘
we lave geiudred as to the nunber of situ
trees might fall oy lines ahd dause firpus
photograplic of thic.

(Page 1482 follows).




MR. mmr ‘l‘hny are i-ha orn.;s- o

hm aom aorfa dr
has to bo lulﬁinouni
or giving off ligh

MR, NIXONs You told Mr. Barnard mherdny that you
was a document in existence recommending,
regional managors that elam?-on fuses should be
as the opportuhity arose, with EDO fuses with a
is thats right?=--1 beliceve sp, Yes5.

Have vou seen that document?=--No, I have not seen that document

But it is Commiszion practice, So far as you belicve, that the
elanp on fuses ars te be replaced, as the opportunity
arises, with the safer type of fuse, the EDO fusSe with
the fire choke?=--Yos.

‘Cari you glve any reason why the fuse at pole 11 was nob repléaced
with an EDO fuse with a firc choke after the L2th Februnry?
—-=lio, I canrot give any resason,

I can assure you it has a clamp on fuse therec, or did when we Went
on the view, In any event, it mul:‘i have besn an ideal
time, would it not, to replace that type of fuse, with
men out there?---;.gain that is a difricult guestdon to
answer withoul knowing the pricrities of work in that
particular area at the time, Us I stated, we have some
16,000 of thesc clamp ons around the State, and I am not
nwurc of the priority lists or if there ie a priority list.
‘That 18 the pmext thing I was pgoing to ask you, beeause quite obviously
come arens of the State of Vicmrm are far more likely
to lgnlte in the summer perlod than others?---Yes,

ind it would be the desirable practice, would it not, to replace
those clamp on fuses with thie EDO fuses with the fire
choke in tho fire risk arcas first?---Yes.

You do not krow Whether thore i8 any plan or not to do that?=-<
is no promulgated Plan as yet, It is under cansidera_ien
certainly., '

‘Who would bg the person who would give consideration to that bype
of thing?---That will come from my own dega.rr.manf-.




wsote.
I understand thit there hive
- Bappuns with parel

carriod outs ,
Since these fires occurred on 12th Pebruory ?--=Corrects
Before those tests wera conduc d arfter these fires of the 1Zth

Pobpunry, did the Comuission conduet any tests as to fhe ()
affunt of clashing of condactors?-- -There have been ‘sone |
provious tests done with claghing conductors, VOSa B

Whon®=--The ones that T persenally know about would have been in
late 1960s. S

Wore there any tests conducted after the fircs of the Bth
1669 with regard to clashing conduetaors and whab can
happen?---1 could not Say with any certainty, no.

Would there be reports available within the SEC if there wers such
togte?-~-Yo5.

It ig the Field Practices Division vhich ie responsible Tor
reconuendations for tree cutting end tron lopping, is %%
—-—Probably the Chief Engineer. 1 am not preparcd to
allocate responeibility, bub In my assgasment it would
be in their ares of erportiscs

Who is the head of that deparbment ?---That Division?

That Division?=--Mr, Keith Vockney. Both of us roprt to
My, Weatherhead, One conld remove the level of
responsibility one, of course, and Suy Mr. Weatherhead
wae ulbimatoly ¥ esporsible for all the activities involved
in thig area,

THE BO.RD: The "buck" stops here?---Corract.

MR. NIXON: Do you know whether after the fires of the 8th Jopuary
1969 recomuendations were made tn varlons regions of the
SEC with regard to trec ecutting?=--1 an not personally
awarc of this, no,

So we have to ask cither Mr. Weatherhoad or Mr. Pockney ?---1 think
that would be a better source of aceurate information.

With regerd to Mr, Lloyd's property, you belleve there was a clesh
-qf" the low voltage conductors?---TeS, : e

The high voltcge fuge on the substation on pule 1l operated?---Tos.

, not, that incandescent particles
hot fuse?---Yes. biva TR

088 ne partd




THE DO.RD: Mo, 4t has not been pat in.. .

J s Vo . . - . e T
EXHIBIT 20Luuesesvsnsesessens s Stanger 910 speeification on high

MR. MiRKS: It is a portion of that document that you incarporated ted -
in your statoment by reference to figure ll, is that
right?---Yos, figure 11, S e

There is o stotement on th _ Is to
Mr. Chalrman, if I may reud it an _ :
if it has any sdgnificarnde, It is headed Y8
of the Rated Current of the fuse link'. "Tables are
given in this leaflet for single =nd three phase '
traveformers, giving rocommended fuse link ratinga.
It must be enphasiscd that these rotings nre a genersl
guide only, due to the many verdsbloe that oceur in
practices. The following will affect the required fuse
rating, particularly in the ease of distribution
transformers. (a) Overload conditions are often allowed
to persist, and thgrefore this overload cendition, if
permissible, will determine the normal full lead current
as far As the fuse link is concerneds (b) Knowledge
of fthe current transients will allow seloetion of a
fusing with & time lag long enough to 2llow these
transients to puass without unwarranted interruption of the
circuits® Doos the word "transient! refer to faults
wiiich oocur over a short space of time?==~=That would be
roforring to eitner inrush currenbs on transformers or
the transients asscedtod with surge diverter nornal
cperabion.

W (e) Care should be taken not to install a fusc link that has so
high a ruting that it fails to blow cn oceurrence of
o fault." & 3.2 fuse nas a highey rating, I teke ity
than a 2 amp fuse, within the meaning of that phrasc,
has it?---That is corract, ves.

"This ean particularly apply when the fase on the HV side of &
trunsformer is required to clear carth faults on ‘tha
LV side. The impcdence of the earthing of the

becomus very important. (d) Co=ordination with o

protection devices, if any, including other carths and
relay protection®?---Yos,

Does that note on tl
1= asked an




Which fuse?==-The high voltege fuse - m.p to ¢l

sarrent associsted with o Taalt on
of the transform L T x 1

not essential = in ca 5 of HV fu8e

fuse bock in the system from the low Vol

these fuses siogs as far as they oan ind 1e Lo
wstem’ From 't,he Ugint of view of I}'Liblic saf 'B? =
s, should scmeone contret the active conductors on
Tow voltage side of the transformer; Should 4
voltage fusgs of that transformer fail ta op
desirable that e high voltage fuse can gperi
many s possible of those faults,

Thigs is the wickat kcelgin;; agpect, is it?--=The wicket lreeping

cxercisc. herefore it 1is desirable that this fuse
be ns low a rating as nossible.

(Puge 1406 follows)




still faults ir the
distance in the Ig{y
nperate successfully
that fuse one loses

‘that fuse and the

What is the effect of whal you ere gaying, as &
yourself consider alterdng tha ra%ing 5.

‘the high yoltage?---1t wanld require a

to see if it were possible.

Would it elso require investigation of the rating of your fuses back
further, for lnstunces at tha igolating substall ongt---It
would certainly mear an investigat ion into the co-ordination

hetween that fuse and the fuse on the igolating transformer.
1 doubt whether we would be able to retain the 5 amp fuse
there. We would have to ralse tha lovel of that fuse
which may create different problems 1n protecting its
primary zone and this would go bacl through the sy stem.

Assuming there was no problen ariging from the HV fuse as it i3

constituted, assuma it wae sale from the point of view of
~ire hezerd, would it make any Aifference vhether that blew
or whether the low voltage fuse blew?---The only practieal
out~workling of that would be slightly more man ‘hours spent
on replacing the high voltag e Tuse and baking out an access
nerpit to do o rather than replecing the fuse. -

Does the high voltare fuse out off supply to any other consumer?---
No, mot in that case. -

Because it is on the sida of the pole it 1s on, and it being on a
upho---It is on @ "D line. -

S0 when that fase blew, the supply would not be di:sc'_snn'eaﬁ'ea-ﬂo aw
cther property?---No, ' :

On page 145671457 you were asked, Fidretly, is the discrdmi
betwsen the 3«15 amp fuse and the fuse at the.,_i-s:dlg
substation adeguate?"  Your answer was, "Yea'.
;gg&gi that question?--: Wo, T do not remenber




Oould the witness look at tha coloured photograph in Bh
© that is, of the pole? (Handed to vitnoss) Yol
ahout the go;itiﬁn"qr.thg transformer on thi
you acceded to the supgestisn that 1t
osition fromyour peint iof view., Do
[t is not tha;gfeféraplajp@si on o m
of the relative locations of the £ﬁsq%:£hz

nink,

bughing =nd the pole as intimated, L

Given tha setup of the other wires and the guy, whers weuld you vut
i57-~--khere it dE.

T shall takec up the suggestion from Hr. Nernerd o which you may as
well give an answer: Oan the locationsof the guys be moved?
_--Not readily. The guy wire is providing support for the
~ole mgainst the strain providaed by the two conductors whichy
in fact, meet at an angle at that polnt.

Hastho location of the guy some relationship ©o the pole?---One has
that sort of situation - the guy i3 “hara to provide support.

THE ROARD: It has to be there?~--Yes.

WR. MARKS: Glven that setup yhare would you put the transformer
on the polef---Where it is. It 15 Jzeirable to keep the
bushing of the transformer as far awed frem earthed objects
such as guys, a8 possibla.

what di€ you mean when you sald that you did nmot like the setup?=--

It is noet an idwal setup in that this set ot circumstances
leads te the ilcad betweoen the high voltage fuse and he
transfgrmer bushing passing apfﬁrently ucross the fae
pole. 1t is more desirable, if ycu can do 1%, to hav

as direct a connectilon as possible. '

More theoretically degirable? TIs there & var you can 4o it thers?
; E"-"-Ii%'p not think so, rot without relocting the pole and/or
the line. ; =% e -

pole goss, the layout of the low ¥

pole goos, the lov voltage Systeml—
the surveyor - - - the low voltage system?

Yes?---In this particular case, th 1d be the rogistered
11 oo electrical contractor who T R

In the setting up of the lowvvdltageféyﬂzggi who (etermin




that the top contuet
'nﬁb,aiﬁéﬁfigal install
The =zacond reasen 1s @
eafety. That 1s,
if it 1s on
; o conduetor,
perato and the systen
is on the bottom, it can f
current will flow ard tho ing - i
without & neutral which ‘ean be extromely unsafe as far
eleptricel safety is eoncarned Trom Lhe installatlon.
This is, however, not lald down speeifically in any
regulaticn,

You were asked yesterdsy about the comment on tho proposition
1t would be better to have a separate Juss for each Low
voltage service line?---I cannot reienber that sneciflic
yuesbion

It was not in that form but what wes put te you was there were in
fact three active wires going through the ono low voltage
‘Puse box an the pole?---Yes.

Tt wae suggested that co-ordinntion with the hick veltage fuse might
be tetter achieved il thero was a sapnrate fuse box for ed
fuge provided by the system, You remsubern the-sﬁnvmna,ﬂg___m
go off in three directions, to Lhe house, to the cottage and
— - - Pe--Yés. '

I think it was suggested ab page 1453 thet you would have better
ca-ordination 1f you kad different degign low vcltage fuse
ard in fact installed a separate Llow voltage fuse for each
wire going off the pelo. Can you tell us what you under-
stoad by that questicn?---I understood by that question that
we would be involved in designing or installing a fuse for
ecch particular installation throughout the State.

Of a different rating?---Ycs, and further that we would be ir
in returning to that installetion cech time a new
of any megnitude had been connected in that insta

iﬁ'the*presant-time.?ou'havetz 55 émﬁqﬁusﬂ't@'p;cuggx_gilitgggayg s

‘that correct?---That is correct.

(Pege 1489 follows)




as bo the use Lo
Procioely. 1N fact,.

;‘j_:}.':bigs:-@ﬁ_tim gnpply to b
55 amperess

alsc reguire soae Lm_ﬁsﬁ'w;*.ékj;;gé-"am forao!
Viiech it may Lo used, ag to the &pp:
on services nb aone u&um‘a LAmgP—~=
that is Wy we abick i'th"tha.g AMD«

conelder wiin the: sors of jappliances

takmy : vallal
numbers a:ailiblc in anove everage homes, the
ig capzble of earrying that sorb of leac level.

It allows a degres of evibility, 1 suppo yeT--=TCg, it ulleows &

They are

In rural

degres of 1leaibility. Certainly 1t i& eupab-e-ef”aeeiﬂ'
the faulbs bhnt we degire 1t to disconnect for and it'$snaisb
gapable of cory yin, the maximun Joad currents we have in the
gysbem, The only awcd where bhis is not so is aince lhe '
developmant of undnr {ioor Heating, Wa &are curtently locking
at tho develepmedd ol & 70 anpere fust. A 55 ump fuse
would not Le bip siough to cover thé loadging in these types
of dnstallallions, :

not 50 corgon in tho country arons, ars they?---They are
becoming fert COWION 0. .

areas?——-Yus. Thern 15 one MOTS point that perbaps should be
mentiones = LHE Wy ey if you like, get away with o single
56 mmpere fuse in thila type od installa;ion-is.thab.ﬂaurfqﬁ
on what we call aivursit{ and thut is that it ds wost
unlikely that both bre. doyds will be switening on the
same applisnces ub the same time. Tnerefore, with three
installations cormoches ta bhab fuse, the load is
statistically guperited weross the day. It 1s anliltely
that overything L6 4Ulng to be usea at price, 80 we are
able to egtablish a 55 anpere fusa for that type ol
ingtallation. '

1f, in fact, they did hagpﬂﬂ-to turn an bthe smae appliances ab the
ganme ig: 1

@ bime - hot 1ikely?=-=-1% depends on the appliance
1 suppogcy not peiy, avare of tha applianges they have
how t hey are asad, Lui gven 4f they exceeded the §5 ar
there 18 & pargin of selgranco built Into U ;

it can carry p to 90 umperes for O

blowing. - TR 31 ). ‘

ation that thet 99 awps 15 desi gned ko cover most
1iances if umeé;bagegusalhhﬁﬁqs; : T

ouen vauiatorst---1- ;

lc'.:'h&tﬁ‘; i thou




standerd. L : -
the [lgures for ony b
conpare b botwedn two
particuler nrea of V.
intengity thon bthe 06
Btate, bubt wat Qi Ll B
gxpe;:’_i Wory opernbians, | b {
zaars wany aore opgrations, on fuses and p
fs hat one yubls a4t are in the statistieal bus:
: of trying Lo led ons Sumplec.

Do you know what Lhe aver-.d roplacement for the system as a vhole in
Victoria Lsf=-=1 liovc nentioned 10,000 per year out of

106,000 Lugtalle Lipacy  which NI Barnard has ealeulated
as 9. 5% por cnnun.

Are you able te sa¢ Tow £l conperes wilh other systems - Hew

Zoaluiid, sew Boull Woles, South Lugtralin, Western '
lkustral?t:‘, Canada?----1 am not able Lo say and 1 do nob
think the fisure could have any rejevance ab ally becaase the
system types wnd ~ovatructicns ara differsnt. Thire are..
areas of diflerant 14 phtning intensitics, different types
of faults s dLlfice ant methods of epproach to the whole
supply syt

- In N.5.dtusre are 30-0dd county councils doing

distribution work. Comparing thesa figures fa these
eounty couneila wilh the orate of Vicoeria ig very
misleadling.

There has besn refirdics asds hore Lo the sustralian Standards
assgeiation cu o niier of ocragions?-—-Yo 2.

T think it vill appear that thol or anisation hag -wo§ka~d out wiring
regulatidng for the loy voltage syslemst---Lo5.

Which are now incoryora 5ol iy Vietorin by the new wiring
regulations ol 19267 -—-Yas.

Do you know how long they ook L0 heree on tha st
" persopelly awerc; L KDOW At was o very .

‘of the standuris thb arc A
negotistion bebyeon the me
and betugen thie Sup Ly auth
to Wizl spandard we ALL al’
bhat ‘Lhe

~with the




thah there AL be:

have, indesd, insiebed on som
ertinen Lo Vietoria only.

M. MaRKS: The wiring regul slons make OGRS apendients to thaby
they not?---Tneru ate. some. specilic pequirenents thab
are differant for Victorda, yes. . .
That 18 all the re-cxamination of Kr. Wilson. There are other =
mablters origing oub of some (uestions whieh Wre Lloyd -
asked, whetlier e conld point to eny lhstances o laghovers
from burning ofl, Mr. Wilson has gone somhe research on that.
Mp. Wixon hos: not had @ ohance O look at some documents he
was asking far. L5 At desired to have this in one plece® '
T could leave it antil Monday WOTHINZ.

MR, NIXCia That was the colwoc 1 puggested yasterday, that I
sxamine these files when bha S.E.C. produced them, and I
will be Ssecking «n order thot they do produco them in due

course. The most cosyenient way pertizps would be to
produce Lhe files ond deal with' bhe matter on Monday.

MR. MARKS: Then Iwillnob agic anything further on that, This is &
fresh matuer, 1€ L 1, by leave, mention ite Mr, Wilson,
you have doae soie Lavestilgalion &s to the cest of

under groundling Jov-voltsge cublest-- ~Yege We did present
sone evidence  through Mr. Weatherheady L think, of =

very rougly astin=be of the cost cf under prounding of the
rurel distrilution osysten _ that is lines only - that it

would bo some $3,500 nillion.

We have had it, I tuink. That includes high voltagei-~-Yes, Lut
not the trensfonmes vy just lines only.

Does the S.E.C. noy nove a transformer that it can pat under-g;‘ound?' -
We have & pud mounied eubgtation whilch we can put under ground,

THE BO/RD: We sav that at Chadstone, did we not?---Yesy it is
ealled a lclosk stub shations '

MR« MiRKSH If ou pit: the Lines underground, You weuld have te nsa
those tiinpg?---No, ohe could run the cables up the poles
inte transl rilers, bat it wonld seem odd te have things

oking up all over the countryside if you had gone to the
rouble of pubtting tie rest of 1t underp:‘mm@.

~ You muld..y then, tave to mave poles which ere only fo tmmfameﬂ??
JC5. : b
, a

N
-
!

{

- But if you edd fo the




T vall recsld M, Wilsen on
MR. NIXOks Arisihic vut of the refere:

ia it possivle, N7,
would Lo unaer grownd

abiove. prownd?--=1 1, e
this in terme of o qilzed or
bring the highvellage in over:
reticalation under gounds

Wnat I have in mind is the soruuetors baside 6o '«
trees that wdght cxtend for, Sdiy two.

In the Wegtorn diztriet, plhie sugar gums - would 1t Lo possitle to
put the eonductor s wider ground?-=-10 is cerbainly wossible,
Eut ot fuph greator oxpense and I would estinate it would E’.e
eheaper Lo re=loecbs the line than to put 1t ander ground.

THE BC4RD: dnother factor — S0nEGIL pentioned the other dey =
and 1t arosc out @i Lhe sugpestion that, after all, bthe

Po 1 pocmmunics tiony pewple put & lot of thelr lines under ground

o0t another factor that was menticred was the danger
faotor. U understeaic that the telephone lines get cat by
enthusiagts with Jackbeumer s ana other things a nu ber of

times & yoila Cubin, a telephone 1ling Ls one thing, !
catting onu of  youar chbles would be anothey thing. in other
vordg, they would nic. o be Loirly deep, L Suppose.

(Page 1494 follows)
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ME. NIXON: Wnat s your view as to

such A8 was experienced o

tue aspects of 1t thet 1

situetins, I can soc the ob

absolutely reduce s any 0

in futurc inquiries of this kind.

disadyantages. One 1s to ascertain

disy one switches it off. It would :

GFi or whichever authority carrently do ines bthe level
of acuteness of firc dangor. This 15 a problem as far as
the community is concerned in regard to tho amouit of timo
it would be switehed off, und the fast that sueh things
as food storage, communicetion - the community is so
dependent on electriclity these days it would be difficultb
to undarstand them doing without it on speeific days,

and this may be some significant time during the suinmer.

oHE BO/RD: If it is a hot day, penple would have refrigerators and

other thinge going, and there are hoapitals and places
1likce that to consider?---I was EOING to0 extond the
argament., Thero are water Pimps, irrigation PUMPS 4 i
hosiitals, I dare not extend further. Sowage breatuent
1s n good one, ToP oxample, the loss of Mildura for .
more than 2k hours ot onec stage = Mildora pr Bwan Hill -
resultod in sewage in the streets, These problems would
have Lo be considered. y

The othaer major problem, I 4o not thini our
gystem 18 set up such that it is edsy to cut off &
dseignated area without going right ‘bacikk tc the zone
substation in which case one would be cutting off &
substantially larger goographic ares than is necessary or
desirable. 1 lhesitate to think of the pogsible
ronifications with regard to urions and other things Wo
might bo imvolved in through the responsid 1lity we would
be giving thiem in this arcile e AR

Taking the westurn district, you would nocd to switeh off ab
Hamil ton, would you?---1f you have my submissio:
1 wos looking at the thing called a key @}&

wanted to switeh off all that supply in the abe

DI you will notice you have to swivgh at Canvendish
Hamilton, Pehsharst, and dowvn as far as Capamat, 1L @
roissdgn iy the system for this specific objective,
one could do it. ; SIS




Finally, is thore any division W

consideration to the 1
Nopmally that would be ob U =
op district offices %o in fact
aasociated with ro-routing of 1in
raferred to ny department where e
$20,000 involvad in the projects

Your departient dogs not give directions in regard to re=routing

of 1inas?---4e VCT CX ture ove $20,000, We are
not ‘nvolved dirce 1 sueh negotlationda Tor exarmple,
Where We Bre roconstructing a 66 i Mildura where
tl.. casement touches on part of parklands wnd negotiations
botween parkland antlorities and oar people involve ny
cwn dopertpent, We geb involved in extornal negotiations
of that type. '

15 it your view that in the future far norTo consideration will have
to be given by the SEC to re=routing oxisting lines?
“--T think that is an inevitable consoqenece of the
sort of cvidonec We have heord in this Inguiry, YCSe

you would agrec with me it is not practical to TEGUest
n farmer to cut a whols plantation of troce with
nondietors running parallel to the broos in this parteular
ingtance, perheps for three or [four Wilcs ot a time.

It wuld be for better, wuld itnot, to re-routa the
1ine?=~-Provided nn =l Lernative roube ig available whizh

docs not get you in the saue situation.

THE BOLADS I think whot lirs Nixon has in nind 1S the sort of thing

you sec throughout the ddstriet, the plantation may be
threc or four rows of trocs running for miles along the
{nside ¢f the famer's fence, put therc may be in sona,

casgs difficultics in bringl uotors out to the

roads for various reasops b ossinlo to pab then

on the paddock sit

desirablo to licep the trees anc

thie paddocks or back across the paddocks, T

or three other problems asspeiated with ite T

ono has to negotiate with the 1EndownGEsS for oa
1eh Ls always o paAnful processs £

g




MR, NIXON: Is th

bemony of
‘80 TEmOVE CUTS
ora any prohiviticn

tors on the sume side

ourrents thet go past
top of their cquipment, . ot
exeellent retura path for our CurTrent.

LIy

THE BO.RD: I thought the pere presence of your high vo%;.gge‘ ;.u g

at any rate played gome sort cfhavoc with the t lephan?
—=-There 18 also the problem of interference, but that L
less of @& problem than the direct oOnNce '

MR, NIXON: I put to youthe other day a sugzestion that in South

Australia o bitumen pateh wis placed underncath some of
the peles there, I think you agrecd with that, or you
belicved that might have been tho gituation, 1 undepstand
you have cheeked with the South dustralian Eleect: Al !
Comiission. What was the rcsult of that check -=1 was

in touch with the wanagement of tre Tlectricity Trust of
New South Weles, and Mr. Daugall Brown, uy cguivalent
apunber in that organisition, assures &e there hing never
boen any directive to do that, thore fre no installations

he Jmows of of that type. He focls the only possible
area that may hove caused the confugion was thedr

pad monnted substatbions, that is the ones assoclated wita
arderground reticulation, their cquivilent topar kiosk,

on top of which they place o layer of bitumen before
mounting the substaticn, He assured mc they have no
pads down, nor 4o they have uny specific dircction regarding
clonring around thase installationss B [+

What do you think cf the idea of clearing apround the installation

with a subsbatipn on it, cither by peisoning the grass

or bhe weuds witk sometl ing like Vorax or Some other poigen,
or mternotively having a bitumen area?---It certainly
merits investigation, but one_wou:l_._d-f.i-rs.tly'ﬁn s :

the preeise area to bo covered considering

wind conditions and length of dispersion

types of sparks ste. thel could ¢mandio s

insteilation. I do not think it is guite

looks, You can certalnly reduce the hazard

T would mot be preparcd to say it 15

one investigeted it on a proper b




P o
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something of tha order of %1 will
to be right?=--T do not have any
you for it, 1 W S0rITY.

MR. MAEKS: May I add ene questlon, dr. CHalrman? iy

THE BOAED: Yes, Mr. Marks. ,
L3

¥R. MARKS: In Scuth Austnalia do they use fbfa-éhqkeszgn EhQJ,7f
No, they use clamp-ons directly, in the spme way we do.

(THE WITNESS WITHDREN)

MR. RIXON: Before I call the next witnoss, T eall for andgel
necassary, seei an order in rolation to thesa documents and
naterial from the SEC: [irst of all, all tha stgtisties
from'regprts-roccived:on fires alligedly caused glectrically
or by E£C inztallegtions in rural areas of Vietoria eince
195, T pall for any rvevorts made Ly o hir, Ellls, who has
bean referred to in evidence as a metellurglst coployed by
the 8AC, as Lo any observations made by him on tha property
of Mr. iloyd ab Glenzhorpeon; any exanination of the EDO
type fuses in the WMallindue or oressy fires, and in relstion
Lo an examinatien of the steel conductor, or portion of the
steel conductor, in tno Tatyoon/Strostham fires I call
next for a repert made by an engincery whon I believe to be
a Mp. Pleasance, he belng employed by the SEC, in relation
to examination of particles from conduclor claghes as a
pogsibie source of bushifire ignition, 1 e¢all next for
all reports and records retalned by the SEC as to fizes
alleged to have basn associated with the malfunction of
surge diverters, causing the diverter to fracture. I call
next for ali recorde or recomnendatiors by the Figld practices
divigion of the BEC with rogard to tree cutting, tree
lopping, since the 8th Jantary "969. 1 call for the
dceument or documents in the possession of the SEC
recommendiryg the replacemont of the cianp-on type fuse
with tne 2P0 fuse and fire choke, and finally Izea&l-ﬂﬁgéﬁﬁﬁ

rocords and results of any tests conducted botween the Gtk
January 1969 and the 12th February 1977 by the BEC with
rogard tc conductors clashing. i = 3¢

THE HOARD: That is an order of scme megnitude. ALl
however, scems relevant. The only tlhing; that froubles m
a little is the first one, going bagck to 1999.  That way
be extremely diffieult to comply with. oty 2




to some othera "1%153‘!&“ LU
conducted with a ;‘ﬁ,-']ﬁ’-:'-?ﬂ-iﬂ .

yaricus parties. Widle n

his client's interests, evirybody

ablc end .g,ent.lama'nl% mAnnur.  ne

we have bgeome a 1ittle lex, in Eho’

palled for things and, without any 1

they have in gencral been produced,

that without my saying €0 1n S0, Mpny

wr, Nixon has asked fox 1s, in facty, o

from me to produce it. I_.J_: might parbhaps

if at all stages I had nade that clear. as
yequest: of this pagnitude, T think T should formally
that the SEC produce the czlo_c'u_mcr;ts souziita "

¥R. MARES: Mr. Chairman, porhaps by way of rotaliation - not
against br. Nixoh, but against Mr. Lloyd - we Aid ask for
the production - T @m sure he will not need an prder from
you to produce it; he has been very ablilging with documents
in the pest - of a minuto pock relating to region 5, I think,
of mectings of tho rogional and 1lioeal adyisory eomr&-’c_’,tses i
in that region, I think it was reglon Y. It was when
Mr. Fenna, I think,; was in the Lok, cad 1t reolated to that
otner documant which he sC kindly nroduced at our reguest,
about an agreerent reached in 1969 hetueen the Commission
and tre Chairman of the CFA.

TEE BeaRD: Tt is no refleeticn on either i, Lloyd, those
instructing him or hisg plient, Lut I think we should treat
everybody alike, and 1 will order those motters to Le
produced.

IR, LLOVD: I thought wa had given them and rocelved then back.
MR. MeDONALD:  Nu.

THE POARD: You may find that they heve alroody been shown ta"
S0mMEoNne.

MR PARKS Nojy Mr. Llcyd ls talling avout a gifferent ninute book.
g n 1

You remember there wos cvidenice given by |

throughwhon we produced notice avout our
1969; he said thab thoreafter he eluays &
ntente of the aprecm
You, Mr. LL '




Are those docunents availlablo?

MARKS:  We hope to have them for Mr. Lloyd over
There may have been a wisunderstandiinfs 0
talking about ig a handbook on the orianisat
There is no other book.  Perhaps if 1 may d :
you, Mr. Chairman, we heve in prepavation o sereed th
put - it may be longoer than necessary - the preganisetion
of the SEC, which i5 unusual, in the senss that we :
five pssistant managers. whe arc d ' n dnt
and 1t is complicabed, I thought T wonld, subject
convenicnee of the Board, avrange for the screed bo be
prepared and tendered, cnd for a gentlepan to answer any

nestions on it, Tt will be probably the man who prepared

o BSimilarly, I proposeds if it were convenient, g:
bring slong the gentleman who prepares, in compliance witlt
thet opder, the document thot zots out the statistics as
to firas. It means he will be reecently familiar with
the Clres, having compilod it, and he may answer any
questions ghout specific natters as to low frequent the
fires arc, and S0 Or.

THE BO.RD: That scunds perfeetly uscful. The only thirg 1s that
when the document is availoble, it night save time kT
Mr. Bixcn, certainly - and 1 suppoge both Mre Lloyd and
Mr, Burnard, if he is involved in it -~ could have a look
at it before the gentlenan is eeplled. Ib might save time
in the long run, 3

MRe MIEESE _Yea-.__ 1 will hand to you, in canmliance with your
order, Mr. Onairman, the stotistics relating fo fires
the .ailegatﬂnn that the SBC was involved, since 1
1359, Therec are coples for ny learned friends,

THE BOuRDs That is a romarkablc achisvement.

‘MR, MaRKS: 1t has required quite » lot of work and time.

THE BO.RD: T am surc 1t dld.

 MH. WiRKS: There are breakdowns dnd Sub=broakdowns in which you '
ucy de interested. 3 } i

'-BIQ ‘_202‘3-{-'1 --b,-i..-;'- = !r.;.‘:! =




¢ 1 you vould e kind mough to
he can have o look At ib, ang WS
ruseod

if necessory when he has pe

(Page 1501 follows)




THE BOGARD: You are [oing ho doal w,ibh

MR, HIXON: Mr. James' gtztonent 15 &b page ?148 and onw;
trenseripbs  FPerbugs 1t would be convenient : LT
re-read Lt (My. Jumes' sbaboment read oat in
Mr. Hixon).
Then Mr, James went on to describe the £ilu
as 4t wis belny shovne -

MR, BERNAHD: Mrs qu...,s, hove you had much emariance in earrying out
experiments?---01 tn..L particular type?

That sort of expericinee?-- Fey

You would accept that carrylan st an experiment only twice does not
give you an adedl ~ e imalcztion of the faptors involved in
an event such-ns tht {7-==The aore tests ghat are
carried oug the ‘ore sonclusive they ares

When men arc talinz down fasea from high voltage wires they use
wooden pol-_as"---m“

Those wodun poloy ar @ +tors so there is no risk with vhemy
ig thal sa? el

Op the other hand, il you nive o DLty q&:‘-een-’ stick it can be a
reagonably good conduetor ?—-—Heasonably.

If one 18 carryinﬁ ant @ test auch as yolt carried ont the

iportant thing ie to get the sort of wood or tree t‘aa.t
in ract, does fall on a 1ing, 1s it not?--~Yes.

You had r.hase piccos of sugal gul sent o] you., _ﬁiti yuu?---?(es-
Did you nave one or two pl ocia?—--% had two sampl&!-
We have had one pro.uced in the Board lere?---Yes.

Was that the first plece or the socond?---1t was the secnnﬁ.

w re tho se iaces wet of r:'-n. ame f,ree
g y p gﬁm‘i’--piﬁ f ﬁhﬂm

ju would agres they WERQ S




Why net?---We specielly treat then
Do Fou dry them bu-ﬁ?-v—'——‘ﬁo' uiay them ot and

Do you suggest a trec thab had been dead for o nuhor
dry country weuld cciduct at 611t LS

THE BOJAD: This tres hal not buen doad for a nuiher of ?’G&i‘ﬁil@ y
dry country. Lt stitl had green leaves on 1t

MR. BLRM.RL: Yes, but a substaonvisl part of the tree was deads

THE BC.ED: It was nob & desu Linb, not if this was the one we ‘sav.

MR. BARTARD: T ma ousking tlds to yous MNro James, you would
agres you could suf a branch that would nov conduct at all?
-=I db ot agree 100p with yow. - it will conduct to some
degroc. e

To the degree you would geb arcing?---Yos, in sone cases it would
conducla

What you did was not to reprodace the situation as it vas at
Tatyocn, 1z that riphi?===lio.

You would not ngree?-~-Yo.

You suggest thal by skl & ‘ampiece of sugar gua that re roduced
s the Tatyoon sitﬁaf;ig‘ﬁ--'-ffes,_ fair 1% c’1§.se1-y;-. : 2

Did you see the picce of tlaber from Tatyoon?---Yos.

THE BORD: Perhaps we could fco 1t, I cermot remenber the precise
condition., {Twu bhiices oi‘ timber .prd:duc-ﬁﬂ). &

M. RARNZRD:  If you turn Lo the other end of tlus an then look
at your owing VeRLi you agrea that tnere 1s much mory of the
tree fron Tatyoon, Lhe one on your right that is dead
than the exhibibt that you Lagbed?---1 agree. Tt

Bo its abi

ity to conduct would be different?---Yes, it would be
difrferents o (o

(Page 150k follovs)
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Jnd the progéss would take very mich 1o
starting?---It would Guke so

jo you shle %o foll us How mich longort—--No.

The next thing is in earrying out your test,
' wng there an ourth in your tost?--
return path frin the tree, which is

But thora was not a truc carth there, wus therc, AT
of the use of the earth 1ts5alf?=--Yo aL e
oarth s o conduetor, we ustd the wirg | ek
conneoted to it.

So, in fact, there was a good contact detweun the woud itself,
of the bough, and the earth, sC W speak, cr the carth
potentinl?---Yes.

When o troe falls, it 1s usually broicen off somewhere, is that not
s0?-~--Pogsibly, YyesS. “

ind you would expect some part of it to be perhaps hanging on to
the stumps atill, as it is resting ncross the wire,
ig that so?==--ut Totyoon, I do not knowv,

If it wae still attached to the tree, you yould expecst only
a small piece etill hanging on, is that not sot-~-Ycd,
a relotively small picec.

snd that ltself, you would expect toba & poor conductor; oo,
would you not?---It is all relative, whot you mean by
poor and bade .

But it could he a very poor corductor, the plece that was left
Hanging onf---It could be gidte ood.

ing, of course, the othor situstion is, if the tree or the
part of the tres vhich broke off, if the botkom fell
to tho ground, it wuld be standi.r_m on dry eapth, 1is
that npt 90?=---Yos, standing on the carth,

ind at that tine of ypar that would provide, again, a pocy
contact with the carth?——Helatively poory ¥es

‘Wnat vould bg the effoot of that on the flow of curpont?---It Wculd =
tond to limit the flow cof currents e

And if you limit the flow of curront, {s tho position then tl
- ny burning (rocess, if it was ke pl
S ORE much 1onger?-=-1es, W




Ind that 1s o vory Amportent thing, is it nob, as
Y ma@?tmn- system pleks Up canlks or inb
- = =P=—=NOE, : £ = .
What recctants or m:-_xﬁt- load were bhe taeaem‘m AN
up?==~a sot the reactante to give & LLBUE
flow without any limit in position. '
You set it at 7e5, Y0S, and 80, in fact, a4 carrent of greate: than
7.5 could -nc£ have {lowed through the system, 1s U
—— fhat is right.

Did you have any protection syatem din fhe teut aggar}ﬂme- you
sot up?=--Not sinilor to as ls in the 1 old supply Adown
at Fishermens Eend,ynore there was some proteetion. '

You dld mot put in an appropriote fusc, ag would nave bLeen in the
sgtup at Tatyoon2=---N0.

8o by you linmiting the current to 7.5, of coursc thore Was No
sueh limiting devieg in the ficld at Tatyocon, was there?
-=-That is right.

ind your test, if it had been carried out at Tatyoon, with that
pigen of timber and the sort of sartiing you providedy
5151y,

oy have caused such greater enrrent to Tlow?---Pos
YRS

ind, of pourse, if a groater cn rrant, in fact, flowed, that may
Have causcd a blowing of a fusef—-=Yes,

Wen I say & fuse, the sorb of fuse which is fitted in the system.
at Tatyoon?—=les, it may have.

Jnd, of course, where the current would be higher wculd. be in the
g latter stages before the wire brenks, is that S0, before
the conductor breaks 7m=-=Would you 58Y that agnin'?

Where the current would be highest would be in the labter stages?
—--During the currency of tha test? :

Yog%---No, it would remain fairly constanta.

2 test, i that the position?-—-l, it cow




Aow v ﬂﬁﬁt@-afaﬂﬁw't¢3$5 of this sor@.aﬁérﬁhﬁ&iﬁﬁ-
- out before by the Conmission?---Not to my

Of oourse, I put it to you another way - if th c i
theroforc a poor conductor, as oxcessive oI
o current, or the current vhich flow
: . as flows with o :?Qr’l’y sappy t!‘.m_, i R
On the other hand, if any burning or breaking of the conductor was
to take mace, it way take a very long perded?---Yee.

4na if you have an excess current, even though for a long pericd,
thot alae can cause tho fuse to blow?=--Yos,. '

Do you your®elf krow anytling of the fuse protecting the Hanilton

property ot Tatyoor und of its capaclity?---It was d
five omp, I undorstind.

(Page 1506 folluws)




So far me you know, no tests have ever been
‘how a Tuse should be selected to Hroe
‘being interfered with by a linmk

0f course, a fuse is not the only device bhﬁﬁ’bﬁ@:béf
against an excess of current; is it?---Ho.

You would agree that where a limb does fall cr come Lo contact with
' a conductor, the sort of current thal flows if 1t 1s going
to stert any burning or any melting of the conductor is
going to be an excessive current?---that do you mean by
excessive?

4 current that would be In erxcess of the nornal load you would
aypaet to be along that conductor?==-Yes.

If one were to measure tiet clurrent and have a device to cut the
current off when thsat excessive load came on, one could
avoid the result of fire, is that not so?---If you were
quick enengh, yes.

If the device was guick encugh, is that not so?---Yes,

Of course, excessive ocurrente can be measured by magnetic devices,
can they not?---Yes. Bl r

Has thare been any irvestigation by the Commission as to turn-off
devices when currents ¢f this sort £1ow?2---This 15 normal
fault current you are speaking of? '

Yes, I am speaking of fault current?---We have our &u£9+rﬂéloear§¢ '
: 0dl ecdrcuit breakers.

There can be muech simpler devices than that, can there not?---Such
you, can there be simpler devices than an oil circuit
r?---To detect fault current? ol Eandion Elehag
- Yes?---The fuse is ona. '

-
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a i
dw:l.me wha!‘.l 8 I'a :

than our normal Prolce

1t does not have to be £ ;rns

ind this 13 not concerned with turning ¢ff the
fault centinues to repeat itself. — he s
doos ot turn off supply permenently unless :
repetition of the supply?---IL chiecks to cee if tha fault

ls still there.

An 0il eircult reclocer would not plek up a suphly of the sort that
occuprred ot Tatyoon?---That would depend on vhere it s
physically located in relation to sha faulb,

You are saying 1t would turn - - - P---HNoy, I did not say that.
T said it depends where jyou put your oll eirelit recloger.

TYE EOARD: How far away?---Yos,

}iH. BARNARD: Can vou explain tu me what your josition ls, you are
in the Distribution Division, is that so?---That is correct,

Pistribution Department,
Vhat division are you in?---Part of the Field Practices Division.

Wnat is the work of the Field Prattices Division®---The whole
division?

The whole division?---It consists of & constriction section, radio
section, cur methods sechion, and I cannot think of any ather
sections that are involved a% thic stage. Tralning section.

What sort of pecple are ycu Eraining?---Linasmen.

What sre the methods?---Studying line construction methods, anﬂ
methods of carrying out work,

Your division would be concernsd, foxr examp'la, wh' '
a line in the first place, the gurveying
the line is to ge and how it is to go in r
and things of that nature?---We :10 rot pel
much detail in design stages in
we are move Lnvolved in the cong
advise the line design peapla




| Hov Yonp have you Dash )
No doubt, tﬂiﬂ" hag been 8
14n g n relation 0.

Is this poli.eaf acrt out. in wr:.
i mutn selectlon in
that thae line sheuld go
T there ia teo muek
in an angement T

When you sazatoa much. no doubt thore i8 gome st,
reet or 80 fadt from triggfe-—0ur |
st.a_g it is more not so mach where the lin

ralntlon to troes, 1t is tree trdmm
1ine.

goes 1
ing in relaviun to ﬂ%‘.
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