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THE HOAD: Would vou minég explalning Vimpedene="2 ]_'.t au_li,_'g'lﬁlz
Lelp me to fellow & little bLibe 1 wnderstend, 1 think,
2 4 B T e g o I]_‘;.i_;(_":]_l:}l-lc:l::, Wil said e ot "-:13:,’ = O

samcbody =aid, - was Somegthing ciffe ent from resistance?

——=Nr . MeCatoelietl,

Would vou mind trving to tell me - in Uhe words of the old hymn -
in sigplc languitge oF b0 @ little child, what impedence
moansf---1 will atteupt to. In a direct current
circlit, that 1g, vherd current is flowing in s
contirmous path in une direction cnly, the resistahCo to
tue flow ol purrent is purely, &s we term ity resistive;
it is tne recistance of wires and bits and pleces. .
Whan we ret into slternating current, thal ls, current
that chenpes dirveotion freauentiy, bhere is alse an
iame.ence to tne Tlow of current due to the estsblishment
of momnetic and electrieczl fislids. This is nel resistlve
in the same way eg direet current, but it doecs impede the
low of current din the same Vais

Thank you, That iz an admirable explalablon.

(see page 1783)
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fought than any Ffires previously fought, and gives a
veriety of reasong for it, Bt I desire to gay this =
that 4f in a particular csse a withesg of oursg has a view
that in some zrea, for some roascol Specified or unspecified,
the fire fight wns conducted in =z way that was less than
idgal, we have tho practice of cxmining such matters
without our own organizstien, e de not come hers to
complain to strangers, with o1l -regpect, about them;

we telk then ever within the cluby, and we have indeed
institutionalized that perfornances

L e THE EOARD:  Yes. Mr. Merks, you wanted te spy something before
YMr, Barnard takes his departure.

MR. [ARKS: T did. I did net want iir. Tarnard to be leaving under
: =ny misasprensnsion as to gseme evidence ye shall be ealling
. in whieh he may legitimately el-im an intercst. I did
not want it te he theought thet arfter he departs; we slip
in a lot of evidence zbout which ke dees not know. Just ¥
so that that critiecism eannct be wade, I want you to know,
Sir, that wz do intend to czll some evidencs zbout the
history of our sroblems withh tree clearing, particularily
with reference to the post situsrtion, ineluding some
correspehdence with the Grasiovrs Lsgocistion of Vieteria in
which pertsin undertapkings werec outually given and promised.
But T only mentioh that In pagsing, Lhat there is some
e correspondrnece which suggeshs thiot the Graziers fLssocistion
wag going te do its part in malking sure we were notified
sbout trees, znd we would elcear them, and so forth and so
Orl. We shall slsa eall =som. cvidence gbout our khowledge
of the danger that might be caused by clashing eonductors
and some expcriments that wero done as far back, I think;
45 1965, in one year, and of directions given and information
gathered from our regions; and there will be evidence,
or course, from someone at a high level in the S.E.C. -
I am not sure who - zbout certain steps that are being ;
undertakeria i

‘ %
|

THE BO.LRD= Mr. Barnard, I understand you will be :3till getting the
treanseripi, will you nd?

IR, BLBEAAD: I am npt too sure of that, tut I hear what is said,
and ne doubt Mr. Fixon will call en me should he think I

ou~ht to be heree, e

P _ i =T T
THE BOARD: If anything comes up whichis wery imsortant, at any 4

rate, in relatlon to any of your interests; I thi nk Jou 2 'm' ﬁ z

can rely oo finding put, on the grapevine, if in no other
way, and then you ere alway: welcome to come back again.

MR. BIRNARD: Thank you.

Vi ANTHONY THOMAS WILSCN, recalled and further examined: :
: I MR. NIXKON: Tn the light of & guestion you were asked by Mr. Lloyd

_J——. about the effect of Fires at the foot of poles and surge
: diverters, have you made sombd Inouiries and taken out any
| - figures on that type of event?---Teg,

Do you have those figures with you?---I have two sets of figures -
which are related fo what yon are saying. One sst indicates \
the number of occasions over the last ten ar so years on o
which surge diverters have zllegedly coused fires, That
‘number 1s eight, in accord '

pned with Mr. Kirk's figure. >
Those are the Files I heve here?---Thet is correct. I think the
= second part which was relsted o i, Lloyd whs the evidence

DIBCUSSTON.
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of {lashover between conductors tue to smoke or fire,
which wss raelated o = = =

Let gus deal with the second metter first. That figures do you
have on that?

JHE B0 RD: T am sorry. Would you soy Ghet again? Flashovers
= = =%-——Tlashovers between econductors and high veltage

lifiesy 28 8 o 1t of smoke or file.

This theory of iorndsstion? Yes ?———T hawva a paper, which you
may hove deseribes the m n aof flaghovers that
oceurrsd sund Sydney on the 25th Jamary 1973,
There are a total of some ~1»|t an. [Heze are very h1gh

voltage 1]rfa, the largey big Tou may have
. documnent. ¥t g Dram 4 of the B.Z2.C.,

"
w South YWeles.

s That 'on

period of about

an hour =nd a guarts or, batween

phnases and, indeced, 1n ore conductor to
earthy, as & T 1t’of the ¢ products in

the are: at the 11Wb. I cut =s

svidence of the type of OO CUTTENT ¢ Eh.t T am talking about.

I heave alse sonme information Trom cur own files of the
same sort of occocurrence, On Ehic T1th February 1977,

the Keilor/Thomastown numbor torce 220,000 volt line was
interruptad due to a grass firc in the vielnity of
towers 33 and 3k, You may onve this also.

Did that involve sny flashover?---Tes, the interruption wos due
b A flashover bobweon nhascse On the 282th November
1976, the Eilden/Thomastown number one 220,000 volt line
WaS WWtcT” upted when smoke frow bu of f onerations
in the main line ersement causad » Shover. They

are some of the major ones. Ag to to the sort of
transmission linsg involved in rur~l arcas, detailad

reeords have not begn kepi, hu:rha; the flaghover would
cause initial opersation of nrotcetion doviecsy whleh
would then re-plose. Unlpsgs thet ecused o permanent
fault, it Is unlikely to be dtvostigrbted to theg sort of

extent ot whieh rocords would b wcnt of those occurrences.
1 have some. The Red Cliffg/Hattsh line L‘S mentioned

in evidence. 48 top thet uculr'vng- that r. lhrks
gquestioned me ohy 1 have checlced the records. That

fire ecrime through acrdss the linc Hr:*nent, and the line
Flashed over and re-closed ofber the Mre Bad pesgad
through. Subsenuently the Mire wns renorted Lo be
burning back towsrds the 1ine i othor place, and the
ling was teken oult of serviepe to dd further lashover.

(Page 1772 foliaws)
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THE WITNESS (Continuing): This is, inm fact, the kind of
gegcurrence we dre aware of.

THE BO.iD: gw do you propose to handle bhis?

MR. WIXON: I do wot vropose to Lender these. They are really
reporte on fires which should go back to the SEC.
lir, Dumng, whe is the solicditor mpst vitally dinterested
in the matter has hod an cpportunity of purusing the file
over the weck-enda
(T¢ vitness)s You hove the files there dealing with
firas which lieve oceurred from surge diverbers, or
probably have ooc drred from surge diverters i rocent
years, is that right?---Yesi

Is there anything of mificance in thuse files, any Jlttcrn that
can be ?u_‘.rmulL Fed?——-1 think it is d_LfI_Lcul’c
establish a pettorn because wery few, if any, of these
eases lave in fact been investigated to d termine, in

some cases, even the tie teorological conditions at the time
except for brief comients such os severe weather or
lightning.

What about the Heywood incident wilere there was a fires Is that
of significsnce?--—Yes, the Heywoud one ig the one thet
one could perhaps draw the direct parallel with rI:Lng....y
in thet = surge diverter explodad, the fire started in
the vicinity of the base uf tl't. pole and all three fuces

oporated. The differcnee being you \Ill:_L renenber &%
lllnfa? the 12.7 xV fuse vas un the load gide as oppo sed
to the supply side of the diwver ter. ab Hoywood, the

fuse was on the supply side of the surge dl\?dl‘tul‘, thus
one eonn explain the cperation of =211 three fuses &g @
dircet result of the surge diverter itself exploding.

In ane of those files, I thinlk it may have been the Heywood rile,

there is a refercnce, is thore neb, to fire belng caused
by bhe expulsion drop-cut fuge with o e fire clmkc flttcrl?
—-=T . I do not think thot is the Heywood one,

bubt there ig in one of the files a reference to tha surge
diverter cortainly exploding, the fire started at the next
pole back along the line zpd this wes fitted wilh an EDO
and fire ecatehir.

And a fire started?---Yus.

as that folloved up by the SEC zs bto woy the particles were not
caught in the fire chol,e.—--l cannot sy in that instance
whether it was followed up or nob.

In My, Kirk's evidence, or in the documents that were produced, the
Mingay fire was put down to allegedly belng csused by
the surge diverter or an EDO fusef——-Tos

What is your u@w abuu the operation oi the EEDD fuse ag a causg of
yt 2% Ene emﬁu t deny the possibility, but I do

ot think 1-{; is a prime suspect in this particular case.

THE BO4AD:  Which fire?---Mingay.

MR, WIXOWs You vill recall, Mr. Chairman, Mr, Kirk had the
alterm‘bwes.

Xas. Se iar %;ze vith the witness, if I may

17724 WILSOU REC.

-
=T ?-
E G & a

Fk wus enly being cautions, was e




I Y
]

i
o

ﬁ

THE WITNESS: I think the enly two gicces of clectrieal
apparatus on thet pole, viiieh could be yasoeiated with
starting a Cire weuld be the surge diverter or fuses.

MR« NIXON: He sut it down as & possible canse but not the prime
suspec b, Wlat do you put as the prime suspect?---1
think thete is & possibility that the surge diverter
cxplode. and the fire storted as a result of
resiiziibs of that viece of apparatus falling into the grass.
L oepn nlso, a5 1 explained, explain the explosicn of the
sur ge diverter in rolation’te & prior fire. There is no
direct evidence bto contradiet or back-up either of those
theories.

There have been other operations of the fuses on this pole in
the pact?--Yes.

Have you investigated what thie causes of the dperapion of this
fuse wero?---1 personally have neb investipgated them,

Have you checked the records?---1 have not personally checked the
TECOTC Se I have spoken te the repicnal people involved
in the operation of that. There was a durge diverter uf a
different tyve further aleong that spur which has been
removeds I canriot, znd they cannot explain the
previous cperations on bhe basis of it s condition, E
2m not aware of the detail of trecs assoeciated with this
ling at this tiles In facty I am awaiting a detailed
report of that condition right at the soment.

M@, DUNTIE: I take it, Mr., Wilson, and I think this has already
bedn said previcusly, if the surge diverbers are operating
properly and are not difeetive in tho way you hawve

deseribed, there should never be explosions?-—-That is
correcet,

80 you have tu have a defective Surge diverter ?---That is corrects

TIE B.=tD: Even in the event of a lightning strike, that is what
the diverter is there for?-=-Yos.

wnd it should operate witheut expleding?---Yos.

M. DUNOE: Those files in relation to the eight failures, 1 think
that the situstion is that there are four cases of
surge diverters failing cn the 116h Fohruary, three af
Heywood, the Spittle 13, the Guedinee 2, and Foplf-=-La8.

So there was those three en the Heywood 1ine?---IL am not sure of
the three on the Heywoud line. I wvould have to refresh
wmy memory on biis,

There was Blso, on the 13th; one at Bringalbert Soati, . I think
thab 15 agongst the papers theve. Then there it the

one at Mingay on the 12thP---Yos.

There was one slgo Meringur North on thie Lt Fepruary 19777--=That

ig eorraet.
That is, on #y reading of the files, five in cight daysf---Tos.

Does that suggest that thoy bave passed - beeause & the defects
you lmow they lnve, it would secu 4 lot pf the diverters
have possed thelr life and there might be fire hazards all
over Victoria bepsuse of the defects with them?---We are
ayare of a nunber of these diyerters around the State
that could be a hazard,

Fire.

b
-
= I 7 R
S G o a




i

it
or+OoL

1y ' 1 . - .

That iz beecoming merc and were o problenm as time goes by?
---I yas not avare it was becoming more of a problenm
than it has bean. It hes bead and continues o bes

TiE DO.BRD: I fake it vou are veplacing then, eranining them and
replacing the ones that likely to become defective?
O, [ think duriig oy previous evidencs on this
subjcet I mentioned two deviees we hawve in tic field for
cliccking the condition and also mentioned that we have a
large numt ol thom videh are suspeet wiich are eurrently
discantin

Mle MURKS: Dxhibit 10 is 2 more nodern t¥po.

THE DC.uiiDs Yes. Those eight oceurrences that you nentioned,
all with surge diverters, LWy wWer: within how many days
of each other?--=-1 do r:u{; think they were all within
the same - the eipght cccurrences were 1969 to 1977.

MR. DUIE: My reading was there werc five between the L4th and
12th February 1977.

THE BO.RD: Is that right?——-Yos,

That seens to be a co-ineidence, if it is a co-incidence, that you
have so many in thet period?-—-.e certainly have 1ot had
the gane numbers in any significant period.

You have eight in elght years?-—-Eight yhich stzrted fires, We have
a significantly larger nuwaber than thet wiich have foiled,
nowhere near eguivalent to five in eight days.

MR. M.JK3: There was a lightning stori,
THE B0.HD: There yas o lightning storn which might account for
gome of LhmP---Llhat would certainly irncrease the rate of
Pailure significantly, Tdghtning would aceount Tor

the larger number of fellurcs on thal day.

Mit. DUliiB: The diagranm you preparcd relsting to the connections
on the Suchelz isolating sub-cstation which vwas Exhibit 190,
of couprsc, that cnly shoys the electrical cenuections on
the pole itgeli?---Yea,

It is trite to say, of coursey bthere is source and there is a
load at the end of thinpge?---Io

a ¢

The source being the Camperdowm sub-sta +iun?--~Feedor eminating
from Lhe Capperdowm sub-station.

Thab is the immcdiate solliree?---Yes,

That immediate source would be protected by circuit breakers or
fuses?--=i4 cireuit breskar.

With a recloscr?---I1 have the diagrams with me 1T you will permit
we to cheek the iuformuatlon. Tes, with recloser,
single shot recloser. '

What does that mean?---That means ghot the circuit brealker will
atbempt to reclose ocnee gnly,.

The Buchels isolating sub-station itecle, wimb is the capaciby
of the transformer there, if capacity is the right word,
<ot 19 the kKVaR---25 Vi,

Firce
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are yol able to sey, on the load side of the syweesT. line how
many consumer sub-glotions there would beP-——sboub five,

"hat isthe capacity of thoscs are they all the seme capacity?

-==lTom aeaery, each is & 10 IVa transfiormer.

I you ecould have = look at Skoteh Hes 1, thet shows, does it not,
complcte pleture of the sub-station and

234 GT BB, 1775« WILSOU REC.
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MR, DU ('Gc'n-i;,jjuﬁ_ng}: That shows o nore estplete ploture, with
the imediate soiree and wheort It ol fhog to?--=It I8
g typieal layout of such an installation; yeos.

Do you L:no‘:\: what the rotings of the Tusgs zre - First of all the
22 xV fluse ot the substition®--=3.15 anpgerss.

Thoy are the Tfauous 3.15 amperes we ore telking cbout, are theyP---fcs.
and on the 12,7 side?=--ilso 3,105 ampered.

Have you any ddea what the rntings of tlie fases might be protecting
the consumer substation®---10 BVA - they will be 2
AWPOTC . The complgte picture of tie low woltege fuses
would be 55 amperes.

Would you look at sketeh No. 2 - does that demenstrote the way
in which you See this on your ionisstion theory - if I
can ¢2ll it that - that is the way you say things happen?
-——TCE.

Could you lock at sketeh lo.37 Would you agree that Is o more
likely demenstroticn of the way things happen, with
carrent flowing in two dircctions?---That is, in fack,
what will happen.

The fault current will divide?-= I ropecber explaining =t the time,
the current would flow through any earthed path on that
12,7 thousand volt line, yes.

8o the current will, in fact, divide; some will attemnt to go
tp sarth in the transformer and deome of it wAll attenpt
to ran to earth at the consunmer substation?---Yog.

Do you sgree with thati---Yos.

That being the situstien, is it not 1ikely that there would be some
damage caused at the consauer snbgtotion by this faalt
eurrent?---llo.

Why rot?---Beeause the division of current in terns of impedence
that it sees to carth would be siech that the naj ority
of current would flew in the direction 1 have intimated -
that is bzck through the isolating transformers

1s that ri{;ht?'—'---.'tas.

Have jou ot got 25 kVi at the tpansformer on the iselating sub-
station?---T am pot talking abont capacity T am talking
about impedences

Impedence or restriction to current flow?---Yes,

There is slso resistance to current flow at the consumer sub-
stotion end, is there not?---Yes,

You say there is mwore impedence at the isolating substation than
at the co Substation?---No, I om saying the
effective : - as it nters

the line at

-
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eonsumer end, that is 50, and you have only 29 at the
isplating substition, will not the sirrent diplds dn
Dro_i_am“tions of 2 to 1, with the twe going to the consuner?
:-—1-:0, because you are talking ahout ecapacity of the
srateformera which is. in no Wiy related teo the impedshce
they vresent to the path of the currénts. That
ilmmedence 1S really rore the size of that transforcr
r.:vJ_'lf:L its capzbility of transmitting power at that point,
There is a relationshin betyoen impedence and size of
tronsforper, but it 1S not anywherco near whet you are
sugsesting.

Vot tha t simplo?---Yo, not by far,

In any event, vou say the major direction of the current will be
to the isplating substotion?——-Yos.

But you can ses that some of the gurrent will flow tovards the
oonsumer su bsbtotion¥---los.

Would you ot gxpeet that fhot current will cause some problems
on the censaumer sab stntion?=--Without doing o detailgd
ealeulation, that is extreunely difficult in this cases.
I do mot think S0, - Weo did loolk at that
posSsibility, gbvicusly.

Why o you mot think so?---Becouse, a8 T said, the majerity of the
current will certeinly £low bBack from the isolating
frensformer carill, You have betwein the point of the
flzshover and the earth, along baek towards the isolating
supstationy what I would assume to be a few feety Or
now 2 few netres of line which has a very loy impodencej
you have the iupedence of the secandary side of the
tronsformer and you have the impedence of bhe carth grid
ot the base of tne isclating substotion, In other
directions, you have an impedence of the line which now,
becnuse it i5 in kilometres and Tot mehres, it 4s
sisnificant impedencts You hove the dmpedence of gach
transforimer and its asgocinted espth in parallcly wiiich
would be an dopedenco uf some significance. Then you
heve the carth return path of That Bock tothe area of
the isolating substobtiolis

Bt cvon despite that, youn sSay there is lesa inpedence on the
iselating substation than further down the lineg,
there is still goinp to be current flowing?=—-Certainly,
FO S

The question 18, yhy that fault chrrent ould nof causec wrohlems

ot the consumers substation?—-=It could not have besn

of such mopnitude te have caused operation of ony of the
2 anpere fusese To be of such nagnitude, Ghe currdnt
would need to have been, in eacl CuSC, 6 amperes through
the fire transforuers, %hat;. is Tive tipegs this, which
ig ab least 30 arporcsy flowing in thot direction.
That is for nindaumn pper:tion of the fuses, wiiich oceurs
in seversl seconds, I do mo t congidey that that mapgnitude
of enrrent would flow in that dircetioll.

The other suggestion I want to make %o you is that if the fault
current pceurred in the way you hrve deseribed?---YcS.

You are getting 22 kV going doyn the 12,7 s.wegsrs lingy are you
4 " not?---You have 22 kV inpressed on the 12,7 line, yeSe

: ﬂai;m ‘the _aﬁm'.é_.r. ,Lim.,t_.hen?
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That 12,7 kV SiweC.rs line becomes o 22 BeYCale line whilst tho

fault exists?=-=1cS.

And if you toke that thro the consuners, if 12,7 beeones

0, 22 baecoue i does It 11-\t?-——-”n| it Zlso beconds
The woltope between that 22 kV line nnd earth

.ct, 1 o7 KV, It is called at 22 KV linc beeadss

ge between *h.‘: twio plm,n- s of that line is

12,7 line, it ig equivalent to
The isolating trangforoer
systens and enaole o SaWe2aTa

the low voltage side of that

-Iu t %

LLo0n

to songumer renains 240 regerdless
1Ene - is thab whibt you

zoing Throu

S0 Whet is eventut

of th -a: o of The SeWeCaT.
are saving T=--Tcs5, 4p proxinataly.

- to put to you ai s th. IL{ you have alresc

ed it, is if wha G you y ened did, In I"z.ct,
w-‘.-ui d expect lﬂ".T to consuner am liances?
s 1 have the voltage inprossed

I._.

Yhat

a
would be no grezt:

(Bage 1779 follows)
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MR. DUFNE: The other thing I want to au-

est bo  is,; 17 tiEnss

" fhere wordld be a Tault beck
at tha zone sub-station?---Therd corteinly would have been
4 fault eurrent flowing in tha fecder from the zone sub-

happencd the way You s zaet,

station, yes.

Would you not expect that to cause the elreult breaker to operate?---
No. TFomembering thet the 3.15 ampler fuse on the 12.9 side
would blow =nd clear that Tault it before the eircult
breaker »rotecbion would ha werated - it would have
detected 1t but cur co-ordine woon those two devices
ig suckfmbwith fzults in bhot crea of the sy stem, the
three anpier fuse would be exmected to blow Firals

THat 15 the three ampler fusge on tho 12.7 SeWaCuls line?---In
additicon to that fuse therc iz ot lzagt one other fise in
th-t 1line between there and the guvb-pgtation.

There has cortainly been no evidence of niy operntion of any of those
fuses?---Np, it ig not expected.

Vhy not?---Because of the fault being eld ved by the cpsraticn of the
three ampicr fuse, the ce-ordimation 1s sueh that the
other devices will not operate.

This ig the erucial part of your svidencc. You said at page 1353
{(and T shall read the question) s “But if the 12.7 fuss blows
fhien tha fault is Tlowing to o line which is not cornectad
to anything, is that ecorrect?™® Yoiu réplisd, "The fault
would therefore ceasé to flow. - purrent would cease to
flow, %t has nowhere to go. " Thot 15 eracial te your
postiletion that onee the 12.7 fuge blows, that is the end

of the fault?---Yes.

i3

I sugzest to you that that is not the ease and in fact the converse
is the situstion?---The ecurrent could still flow baeck
through  the obther consumer .Ve2.T., the transformer but,
agein, it would not be of suflicient magnitude te be atle
to maintain an arc with the conductors at that point.

Bt thHe source of the are, right up to the conductors on the pole,
ig gtill in existence?---Yas.

The blowing of tke 12.7 fuse does nmot phit that out?---It reduces the
purrent in the sre and its acility o maint=in the current.

Why?---Because the impedence to derth whick wee low when the isclating
+pansformer was connected with the cireuit, now becomes high.

Ts it not a fact that ence gn are hag estnllished itgelf it produces
its ewn heat, it nreoduces its own ionised gases and tends
to maintain iteelf?-—-Yes, but the amount of lenisation
and the peak being produced ig proportionately square to
the current so if one reduces tiie current by the mechanism
I have described, it could well extingudishs '

Tt would not extingnigh instantaneously wltl the blowing of the
' 1247 fuse, would it?---It would extinguish ifself within
the next cycle of the 50 eycle oweration, which would be
20 milld seconds.

Necessarily?---Perhaps within twe or thrce cycles.

wnat I am szgresting to you is that if things happened as you suggest
they did happen then the blowing of the fuse, indeed, all
the fuses on the iso ng sub-gtrtion need not have
necesserily any effect at all on the ore and, if the are

I'.'i.
|
|
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is maintained, almost eertainly you muast get faulte in
the consumer sib-strtione?--~1 CMICT whethor you wourd
maintain an ares 22 = 12.7 with snly the impedence of the
consumer sub-stabions in the SErelits

zible for the arc to
lamage din the consumer

i85 ot on?---There is a

n,  ThHure would not be any
1o be maintained. The
ctiil not be sufficient to

That doubt is erueilal if it is in fact 1o
maintaing because thers was ne
sub-stotion; your postulatior

I dAifferencs in the word "dn

damage anywny, even should

amount of current flowing would
blow the fuses.

How oan yon bée surs of that?---Recausc it -2 not sufficient tc blow
iHe fusecs in the Tirst place; even wher thie isolating
aub-station current wes in sxistence. The current is not -
changed so the impedence thyossh the foses will still be ]
maintained. There are no fugc onerstions and the oppressed
voltage is such that the coneniers inetall=tiong have seen
no difference in the oppr 1 wrlboge — soy there is no
damaging effect cn the con ingbellations until this
eventuzlly extinguishes itegclly =nd thet would certainly

Happen.

P Do veu not think the abeence of any fusey on censumer sub-stations,
ar upstream calises s0me prohlems for your postulation?-—-
No, my postulation is still #oot folicwing Flashover the
opecration of the 3.15 ampler fuse ob the 12.7 side was
sufficient to criise aevtinctibn of the arce.

gargrate themselves?

But vou asgred with me before that ares
which provides a vath

—--They create hezt and ionigst
for current flow. '

Aves with powerpothis, 70 cycle asc, power arcs, aach
time the current pzsseas throl eurront zero on the cyole,
the ionisation snd heat in that area must still be
aufficient to maintain the cre uhan the current tries to
roturn to current zero. I would su gest or pestulate that
once that 3.15 smpier fuse hes blown, insulficient current

would be able tu flow through the Avonit to maintain an arc.

Ll
L

i
oL

.
Ire you certain®——-T eannot be certain.

%

err+el
Ml

Sr+2l

1

I

8o it 1s poszsible thet the sorts of things I om suggestines should
hava happenad but did net?---1r £ was the case, the next
fuse back in the system shozld have gberated.

L}
ne

! ] Bub if Mr. lixon's thoory about the trec across the powerline causing
| = solid fault is right, then tho only things you world

expect to onerate would hao thé thres fuses on the isclating :
sub-station snd the surgs diverter?---i tree across the
line could have eaused the bhrec fusges to operate. It is
not possible for the surge div rier =t this stage to
explode but it i1g possible tret & tree acrpss the line
could have czused the 12.7 fusge to onerate =nd the switch
circuity as & vesylt of that Speration; ecould have caused

the diverter to = - =

If that ig the way it happened with the troe, then you do not expect
these faults st the consumer sub-oteticns?---I would not
expect them in either casg.

You have admitted the possibility, given certain things.

T¢E BO/ED: Is there ary evidence of any {nilure of any consumer




MR. DUNNE: Na 3 i
No, the only evidence was the faulty cap type arrestor
3 2 Rl i .

THE BOARD: + 3
: That haes nothing teo 40 witi 16, anyway, 2 : i
’ yway, as I understands

LUNCHEQN ADICUHINENT

™

L

Srreél
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UPON RESUMING:
MR. DINNE: Perhaps befbro I ghart those three diagrans should
be tendereds

ML, MARKS: Whe did blen?

MR« DUHSE: TLey were prepared fur me.

THE BOARD: Have you not scen e, Mr. Marlks?
MR« MAIKSSE Yez, 1 have sesn them.

S e cee s seneessilires sketelies 11lustrating ewrrant

patls at Mngay. )

IR« DNLlE: Mr, Wilgon, when T wac aslking yeuw for various ralbings
and papacities ssrlier, I neglected to osk you what the
trip current fgr e ciTeult breaker would be®—-100
amperes io the mimlma operation for lhe protaction on

Gz Camperdewm leedcTs

PHE ROLLE Mre Dunne, I suppase - I Yeonfess” nerbaps is a
hetter way of patting 1%, but you dazzle. ae with seience -
I zm following, 1 hopey faint but pursuing, this line of
argunent, but L must conTess I do 1ot guibe sse what you
are putting, weat all tuis 48 dirceted toa

M. DUNLE: The sugpestion ig that 1f things had happencd as
My, Wilson suggests, with iondsation -nd =0 on, there
vould have been operzbions of fuses and 50 on elsewilere in
the system than on the Jucholz yub-staticn, and that fthere
i no evifence of that heving been the case; in fact,
tlie conbtoary.

TER BOLDs The evidence Lo quite to Lhe combrary, 7Es.
¥go, I sge yhat you are pelting at. Tha e

M. DUMnis The suggeetion, of course, ig that it thero 1s 0o

pther .dau;a.;.'ag it dig not hapyen Luak way; 16 Tap ened

j,Il MI'- J,I,:{U]J. .iay-

K BOARD: That is pight. Gn the opher band, it ha meneds
The important thing is that it happened. Yes, 1 see your
poLit,

MR, DUNITE: dith bhie sort of fault yol heve sostulated  would you
sxpect an operntion of that circuld orealior P———1lde

Why not?---The total currsnt invelved id a fmult ol that order of
mapaitude: would be perhaps Oty 30 onpenEs, N0 moTe,
beeause the tofzl dmpedence in tue giveuit would be sueh
&g to lLimit the current to that sort ol crder.

You dre saying that the Tault current caused by thig avedng would
be in the vicinity of 20 to 30 superes?---Les.

ur evidence 1

oy L vas not




Are you changing your ming about the 20 or 307 Do you still
apgree with the 100 te 150%7---It could still be in the
arider of 100 bte 19D, Withous deing the procide
Baleylabion — which I have not done - and withoub knowing
the parth grid impedénce at that isolating statien;
it is impossible Bo saly. '

THE BOAD: Yould you nind explaiming “impedence’? It might

—_—
—————
—
—
L SD]
Lelp e to follow a 1ittle bit. 1 inderstandy I think,
riesisbanccs Lapedence, yuu said the otber day - or
somcbody said, - was scmebhing dilfes ent from resigtance?
RN R
—_———
R e e
-.—-—ﬂ
—_—
b m——
— e —
-l
=

——=tlr, McCubchzamn.

Would you mind Grying to tell me = in chia words of the old pmn -
in simple larguage as toa ttle ehild, what impedence =7
noans?---1 vill atbenpt to. In a direet current ¥
circuit, that is, wherc current ig flowing in 2
continuous path in vne directieon only, the resistance to
the flow of current is purely, as we berm ity resistive;
it is ke registancg of virce and bLits ond pleccs. '
When we get iato alleraatiag current, that is, current
that changes direction frequently, Chere 15 also an
dmpe.ence to the Ilow of current due to the estebiishment

e of megnetic and electricsl fislds. This is not resistive
- in the same way =o direct currint, but it does impede the
Ploy of ciarrent in the same Waye

Thank youa Thal ig an admirable explanatlon.

M, DUIE: What you ore saying is thab yeou canno b say whether the
£0 oF 30 is neayer the mark then 100 or 150 without doing

some ecaleulations widch you hawve not dune?=—-io, bub the
Llowing of any Tuses along that netyork would gocuy
prior o operation of che Fircait brecker. aegardless
of whother the current wepre 30 or 150 emperes, I would
ctill rot ezpect that clrouit breaker to operates

That asgumes thal the fzult does net continue for o mumber of
second8?——-1%t does not continue Cfur long encugh for vhe
cireuit breaker protecticn to piek it uu, 1t has 2
time lag of .35 of & second initislly That is, ab the - w2 =
801 .32 0 i 3 ) !b = n w
i
=7

mindaum operation, quite a long time.

1ol

T+ has to have .35 of @ gecond belfore - = - 2——-At that current levels

At that eurrent level beforc it ig picked up at 2llf7-~-Yes.

And then a further period of e Before it will operato?---Tes,

Wrat is the further peried of time?---1 eould nat say without golng
inte the circuitry of the circuit broalkery but probably
another .1 of 2 secend, tlhat order of magmitudo. That is

1 the operating time of bhe mcchanisn itself.

Bo you are lucking =t a conbtinuance of the fault at that leyel for
something lilke ball a seeond?---Oorrecte

id thia worning bha® there is less dmpeaonce at the dsolating
sub-station than at the consuuer sub-stations?-m~-Tat
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Mit. DUMIE: Bt you would need to o geme caleuldtions befare
¥l could say bthe provoption ef clrestit which will
flow in ene direetion, and the propertion in snother?
T sty it urtelisely, Yes.

You Bave not done those caledlationg?——-=Ho.
Does thot mesn theot wour statement thot more of the fnult earrent
will fisw te tle isolating substation is & calewlated

UpEsTe——

THE BO.AD: It is a puess 25 to how nuch nore, but it s not. a
guess ns to jpur basie statewent that some Will7—=--Thot
i bhe ease.

YR . DUNH

Ef]

T will cerbainly be more than 50 per eont?---Most

But Bow much uore, you do not leew?-=-No,

IT we ore talldng of o fault curront of 150 nmperss, then you
would erly need 20 per cent flowing down To the consumer
aubstatizns to couse eperation of a fuse?-——Yes, but
you will not get amywherc penr 20 pur cent. 43 1 sovid
beforo, with 12,7 ¥V, vhicl: is the line wvoltage te
capth of the 22, you only bet something of the order of
wmongnitude of the nermal line current which is perheps
5 omparcs at the rwste

You said this morndng, and you just remoated ity that the
viultage impresset en the 12.7 saves.r. Ldne is 12,7
o lteT-——Yes. '

That is the situption if the tronsforier is isoloted fron the
eirewdt; 1is it aohf=-=Tus.

That sssutcg thet the tromsforuer is nob playing oy part in the
givenitT-— Tes,

If the tronsformer is sbill dn ke eipeuit, the woltage on the
S.WeCeTes Line Will then bp 22 kV, will it net¥=--0nce
the fl-ahower hos oceurreld, bhe trensfornor is
affectively isolated beeause the yelbalc is PRSsing
from the 22 KV to the 12.7, not to the transforuer.

What chont the other 22 LV iince?=--Hugcouse there is 7o exrih
in that trunsforcey winding, it requires both those
22 1V conngetinng to be yalil fur the transformer to
be performing 1ls normel function.
Whot you ure sehiing is that therc is mo voltogc coning fron the
tronsforner at All? ro woull be souc swall ctount
of woltzge conming Through beesuse you o ‘naf Bet o
eomulete shorteireuit.
magnitude would e be tallaing pff-—.
s,perlizos. It is difffieult to estinate

of 57

Whaot order of
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Yo seid when ol Save your

Db you hoye it available today?-——1la, therc

arec cnpablel of withs banding
you, would get rnovhare near thit
g of volboie dupressci. Further,
poynl 15 KWy
it bpasoa to

perfory ite norual fungilon og q bronsformer, oml Lo

apnliavices in the home
0N wolfs nnywony, ol
order of nagnitnd
a8 you raisa the 12.7, L you et to 2
the't transforoer saturabios. That 38,

afdry sile Jjust is not enmebl e Of

ol tape on tho 5eed
being maizel mny highoras

Tt was Blhiis

The other thinz I wontes to cxauing you abowt o
£a oiUse lonistobion®

errture requilod

augstion of the T

——=lis.

avidenee 1adt yogk, or Mhonover it

0¥ it wos in the erier of huadpels of deprous

il that yoll could give o fisure wiieh at best
sutd be om estimetioyg hitt =t that time Fou cdc mat

howe the figuxe © varlubloT-—-Yis.

wis mo renquest fur
thot wides of informatio.
& of Gogroes eelksius, T SUggesk, wany

nt least intio one thousent
fonisnticn?---I am ngh

When you Scy hundred
huondrede, intn the thousands,

waald bi noeessaTy to enuse this

A

prepared to S0

: _ gy yourseliy 1t is = flpure yoo
could look up?=--1 da not Imow whcther that figurg
wollsh be Teofily ovalladle. 1 =0 asswning combustible
products in the adr, not just clesn dry air roised to o

copbaoin tonpe: ture?

¥ou hrve not node thds coleulati

I pab it to you aioni you EAvC your oyidency earlisr that it

' thot sort of teuperrburc yero proscot i ?cln.r. vieinity
o fhe top of the pole, 3t souwldbave ccused imuch wore
demnge By the tops of Lrond and we disogre.ds 1t _
“oun-hAce: o tommonsbura. of tandreits ef degrecs centigratcy
et wonld hevre ennsed nalbing of the insnlation
paterial on bho Jing godng o Eddy's, andl there 2ri
6o wires jmsulabel on the Lop 5f the pole?———1 24
pnly tolking gbout - as o Lushfire goes oleng, thero
g gnly 2 hrict ineident or tiuc of SXp9 surt of tho
conidaeters ©o this sort of bemporoture condibione
You ar. Acseribing o wuch fore lengthy expusure O
Bl S0TE of telpars

LleE Crs significant danane.
0f courscy that depends oun e 'Eﬁrlpei‘a’cu'fu'?‘;-—-IT‘r;'ciS'(-ﬂ_y.

§ ko Sce. if jyou esuld pive it bo us bordye
o g daat 1t would be din the
e hundreiis?=——Far |

Phot is why T wente
It ks becn suggester
Choustnds rather the

ig probgbly @ reasungble of
¢ slrpesdy saidy with burning pr
i IOy An ot gort of 2oy T do N
figure would be anyvherc near relishle.

BORD: Suppose therc




I

l

l_

R

dn 1t Bht:-u}];d do thab without Blowinr up?-—=It most cortoinmly
should,

Mit, DUNTE: T guscest to yon that for your thacry to bo regarded
ng a 1ikely possibility hore, © lot of conditionsg
¥rve to be prosent which we hnve nob b any cvidence
chonty which you assuns were prescht bub whach T suggest
you are not entitle ! to cesume Were presuiit. Fopr
cxotiple, the necossory tempuraturcs thnt is the key
to if aid, dis 1% rot?=--No, we bovo hady a8 1 presented
bere today -l they were only for the BHV lincesy n
omittedly, wo have hod pxanples of lines flashing
ower, o burning offy ond bushfire type conddtions,
an T o5 not caunt thot as on unlikely svont postulating
that the bughfire wos therce first, that 1s Ehe one
mices of gvidenee tbout whigh T A~ye no dract or
indircet cvidonga.

Tho first thing you hove to have ig thot the firc oaust anve
storber souewhore ¢lsce?---The fire sterted in tl
vicinity of bhe polos

You hove to hrve sufTiclent bempersture, thon once the are has
born ostablished and eaused all thesc things to happen
on Ehz pole, 4t has %o distingnish 1tscly gquickly
te prevent foults occurring clsevhiere inm tho systen?

w, ns I 9oid, cyon if the are maintains dtsolf

el ',

geross that pap; you still orly hdye dmpresscd on
hot pauaining pert of the systen a viilboge clase to
its normnl 12.7, plus = fewon the tronsforiels

(Tnge 1786 follaws)




MR, DUNN®: Wnat about going back the other way, towards the

source currenty wiet would flie current be there if the
are maintsined itself?---Ag [ zaid, perhaps the are
is facing curretit which T hove said is ol the order of
five awnores an the 2.7 end, down the slde of the are,
that current is the same eurrent as in the bop arc.

That would tiot cause ahty alteratichs upsbream?---Most certainly
not.

MR. LLOYD: I think I stzzted this =~ did I not? TIs what you
s¥e geying, you sSay it is at least pussible that what
took place at lMingay w=zg a Tlzshover Ubetween conductors
cansed by ionisation®---Ye

)
41}
-

Resulting from fire?---Yes,
And from smoke?---Yes.

I think what I was putting to you ig il t iz what happened
ard it regulted i the explosion of a surge diverter,
you would expect to findg mere than just one incident of
an explosion of a surge diverter, resulting in a number
of fires?---We are talking about dilferent things.
The expleosion of a surge ° .diverter ag a result of
switching surges or lichtening is one event that can and
does hapren on the system. The flashover of lines due
a
71

to smoke combustion areducts is another type of event,
The two are only assoeisted with this particular type of
installation where we have a 12.7 conductor in the centre
of a span between two 22 kV conductors and the associated
iselating transformer installationsg, of which there are
very few installations,

Ts the effeect of veour further ressarches that the sequence of
events here was not isolated im the sense that you have
been able to find similary if #ot identical, sSeguences
of events in other places it VietoriaP---No, I cannot ge
that far. I think the first event, that is the flash-
oven between econductors, I have been dble to find
evidence of the type for lire liizen. The assceiated
explosion of a gurge diverter, T an well awaTre surge
diverters of this tyve, particrleriy in this condition,
can and do feil in these conaitisns,

Bubt you have mot besn able fo find anctlier Ingtance of these
seonences of events?---1To.

MR. MARKS; The fallacy in what Mr. Lloyd subt to youw; is thebt you
must have a combination of the Tlsgshover plus a surge
diverter which hias a weaknsss in 1t, to enable it to
sxplode?---That 1s correct.

If things work properly, any surge of voltaze following a flashover
should be absorbed, skould it not, by the surge diverter?
—-That iz correct. '

And whilst we hear about the surge diverter thet fziled, are there

some that, in Fact, do their job?---A large number of them,

in fact, operate efficiently.

Therefore, if, in fact, aver a perieod O nldegtesn years you have

anly got cight or sc instancos of surge divertsr failing,
I suppose it is no surprise to rou that you do not have
the coineidence Mr. Lloyd is lucking for?---Thaet would
be a ressonabile conclusion.

17884 WILSON, Ree.
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It may be suggested hersaiterwards thet here you have a 3.15 amp. fuse,
When ot G1enthoroson e have besn saying 16 vould not
work to have a 315 amp. fuse. Mre the bwo situaticons
gimiler or not?---lNo, they arc entirely gifferenta Firsh,

at Glemthompsnn, we are el ul the fuce on the
S.%«C.T. cusbomer sub-staticns are we are bzliing about
5 fuse on the dsolehbing sub-sbation and 11 15, in fzect,
this 3,15 awpere fuse which his ©o vo=crdinate with the
2 amrere fusas wolen would be ob tre fustomol S.W.e,T.

sub-statipn.

In faet, naturally,

in the syshom you do use 3.75 anpere fuses,
do you not?---We have = > s

p ¥ Bl systemy yesa

Lem, is it not?---Yes,

Here 1t is being associated with an IS0
nsformers.

associated with thi isolatiig

It was suggesbed that if the fusc blows ani 271 are bakes pleces
thore ig a surge of voltage Lo somd sxfient down the
SeWe@sTs life, evon past the Llown fuse - I think that

was what iir. Dannc was putting o vou?=-=lo, I think

what he was suggesting to me t it was 22 kV thab
would be imoregsed on that 1ing lowing the arc, and
that is not the casey it is 12.7 KV, that is the normal

service voltage.

At ong stage, you sazid it was the samc tliiag, I think, in effect?
—— 05

What do you mean wxactly?---Normally, in scrvice, that line is

=l

1257 kV to ground.

That s the s.Wee.Te?~~Togs Lb Happéns Bhst the 22 KV gystem;
so ecalled 22 kV, has 22,000 volts Detweon phzases and sach
phase to cround lizs @ voltage of 12.7 kV.

Phases boing represcntsd each by two ¢anduetors?=—DNornally by
Fhreo eonductors — or two eotductors, os in this
pantienlial S my  In obthor words, the Voltage impressed
on that line to ground yould be the same under either
condition.

Yog. Well thgn, what you =rc ssying is thet
voltage snergized, 1 anything . pnergleed, in the
8.2 r., ne at the time of i relng?-——That i8
following the bloyinz of the .15 Tesa

Te wes only normal

ind that came frow the arcing, is that right?---Tes.

Which srcing?---Thg src butwesn the P2 opd the 12.7 conduetors
oaused the current to flow =nd, =g lr. Dunne pointed outy
to divide; 4in fact, some i1l flow Towards the customer
sub-ztation.

Assume Mr. Dunne's assumption was corract, and seme increase in

voltaze tekes place through th.% arcing, from the normal
rate voltege, you deny that?---Thore would bo some small
inerease because of the small asapeisted voltage from
thiy Eransformcr.

Assuming that there is some, would thic inercasced volbage, in any
cvent, blow the fuse on its oyn?---No.

)
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Would it b

ME. WIXoN:

THE B0 EH: Would wolk raad thot

t, associsted with thnt: inerossed voltage, scme
inervase in the rate of flog?---You will gok 2 properiion
of inercascd voltsge, as you o inorursed current.

¢ Tdkely, in your view, to blow o fuspf=--No, not in
that sort of condition.

(THE ITHESS WITHDRIW)

T provose to read into the trenseript a gummary of
the document handed to me by ir. Pilsom. 1 do not
pronose to tender it. Thi= ig wortion of an article
written by f.J. Webb, who 15 s Bunervi sing Bnglnesn,
Stats System Conmtrel Csntroy - ridity Compleaion of
Wow South Weles, Sydney. To rondst

"SUMLIRY To reducc the envirenmentsl
impzet of high voltage ovaerhoad 1incs, the wxtent to
Yhich casements are cloared of tries and foliaes is
rodiced to a minimum. The restlt Hos been an Inereasc
in the incidence of ling faults due to high winds and
bushfires, accompenied by the “henomenon of regisgtive
Fanlts which mey not be cleersd by hisgh spoed distance
protection. Tho powoer digsivotod in those faults can
give rise to large Iriguchcey coursions wnich affect
the control systems employed o the gystem plant."

In the introduction, lie goos on to say:

7o mect current ervizonucntsl stenderds it
Hag bocoms the noliey of electrdie ctilitics o ndeavour
to minimise the visual impact of TV transmission lines
by scveral means. Pric sueh wey is to reducc the
glesring of ling cosomante (riit-of=yays) to a minimum
in paturcl bughlznd."

Tt wenld anpear thet Muw South Walss has its
troublas, a2s well a8 Victorin.

1adt sontohce sgain®

(Page 1797 follows)
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MR. SLZON (Reads) To mael eurrent ersdronmental standardsy
it hes become the policy of eldéctric utilities to
catesyvour o vinimlae the vasusl impaet; of EB
LI_.I':‘_TLL‘L gaion linos by several neans. One such way
{8 to roduce the clearing of line emsements — - =%,
Iy is not necccsarily Tecotmended.

JOBN DANTRL, HAMITION, sworn end cxemlneds

.

MR« NIxXons diat 1e your Tull sene?---Jubn Dznigl Hamiltom.
Where do you live?---it Inverleigh.

Where sbouts is Inverleigh?——-20 wiles west of Geelong bn the
Hamilton Highway.

What is your cesupation?---Farmer 2nd graziers

The submission that hes been put in has boen submitted by
Mr, John Stowert dmmdlton, your son?---Yce&. and
sgerctery of cur brigade.

Are you a member of the Inverleigh Drigsde?---Tose

Have you read the suhmissicn put in by our son to this Inquiry?
———LZCa

Do you agree with 1t7---Tos

You are in faot the Captain of the Brigads wore you not?---Yca.

You have nub in in effeet a cowv of 2 letter which vas: sent o
Ehe Calk: by your rigade, You' scy, 'Pledge rind
cnclosed copy of & letber being ot te the CFA by
cur brigade.?---The first leller you roceived?

Yesy the lebter whichh 5ays, Wilgy that the £ire season 1s/dreving

to a closeMf—-Tet.

Firstly, I shall read the letter your son sent to this Inauizy
whilch is dabed 2lst April, 1577. (Ronds) "Dear Sir
Plcase find enelosed @ eupy of a letter belng sey
CIA Dby wcur Lrigade. We do nut believe this affected
cur bpipade on Febriapry 12 boeause the magnitude of the
fires seamed bo be Hoo lerge for the cfficers of the CFA
ag they uere bardly hedrd from all day. Huvovel, We
=re poncerned about the actlon OF the officers in dormal
day to Gzy fircs. 8mall fires can become large fires

even on reasochable days. Irasting this tay ueld you

;‘{d-gr Inquiry, fours sincercly (Sgd) J. 8. Hamllton

- WECa

{'. i the




