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MR. LIOYD:  Is the suggestion for the altoration of the section
dealing with regional advisory coumittees your idea
or somebody clse'!s?---My idea.

It envisages that therc would bey apart f rom the representative,
Another persor who would attend and cbserve, two from
each constituent body, is that right?-—-Yes, that is
o rrEct. The problem if I wight just enlarge on that
point = - =

Just one moment. In region 13 there are 57 rural brigades,
I am instructed, 14 urban brigades, and 8 muxn ipdities.
With two pecple from each that gives you a regional ;
advisory commitice on one view of 158, or on another
view something like 74 whicl is a big advisory committee -
is it not, 7% people?---Yes, it is, i

That is not counting the instrumentalities that might be involveds
Would you really think an advisory coumittee of 7%
would be practical?---It% is certainly not. I agree with
that. The problem is that unfortunately a lot of

municipalities tend to be rather lax as far as fire

] e
prevention is concerned. I had to try and work out
some way that as many people as possible, or as many

areas a8 pessible, are going to be represented by the
paople,

THE BOARD: Going to be invelved in the thing ?---Yes.
one from each brigade, I have been in ¢
one from each group with someore
other words, if one person cannot
least can sbtend and speak on
group of brigades,

You want to avoid the situat
of instances wl '
CFA officer or 1 !
has other duties :
meeting ; and then no
what you want | ;

EXHIBIT 215**.&&4«.-. n,wnumy_i.

Fire.



MR. MARKS ¢ In the compilation of this report, lr, Fleasance
took part in tho performance of thie tests which are the
subject of this report?---Yes, he did,

First of all, what are your qualifications?---Bachelor of Engineering.

What is your experience?---1 graduated from the University at
Adelaide. '

Since then you have been with other authorities than the SEC,
I understand?---1 have. I worked for six years with
the Australian Atomic Commission, three years with
Mt, Isa Mines Limited; and three years with the SEC.

What sort of work were you invelved in with the Australi Lan Atorie
Commission?---1 worked in a heat transference and fluid
flow Eroupa

And Mt. Tsa Mines?---I was a rescarch metallurgist.

What is fluid mechanies?---Fluid mechanics is the study of movement
of liquids and gases.

The particles arc neither fluids nor gases?---lo, but the mo vement
' of particles in the context we are interested in is
dominantly affeeted by what we call serodynamic forces
which are fluid mechanical considerations.

In the revort which I shall read, first of all, at the time you
compiled this report, were you satisfied you had done
enough tests te reach conclusive opinions?---Not
conelusive opinions,

that you were able to measure the
as they left the conductors?---We were.




THE WITNESS (Continuing reading): The gencrel arrangement of the
rig is as shown in Figure 1 which is attached,.sse

R mremely 1DWQ

MR. LARKS: There is some alteraticn thsat nceds to b e made on
the first pzge of the sppendix dealing with Table 1.

THE BOARD: Incidentally, go back to parosrach 5, in the third
line it reads, "mhu temperature, whilst being blown
more than a2 few metres", "inches’ has been struck

out and "metres" 1nscrted.
In the last line Yexceptionally difficult!
is substituted for the word "longW.

MR. MLRKS: Those alterations are correctly mpde?---Yes. They
were typing crrors. '

(Page 1710 follows)




MR+ MARKS: In Table 1 there is an error, is bthere net - or soue
errorsy---Yes, |

I heve -I_-,Q point to the column headed “Indbial velocity™, the
sixth column?-~--Yece

There is some error that had not been translated back, what was
the reason?—- The reason was in our caleulations we used
initial velocities as metres per second and the calculations
were correctly maded When the results were tabulzted

o conth ctendy with the wind speed, the initial veloedties
were converted from metres per second to kilometres per
hour, as appears in 4.4 and so on,at the bottom of the line.
That is incorrect. The conversion wvas incorrectly uade,
and it does not affect caleculationss

What are thie correct figures there - 9 10 and 11%---4.4 - T do not
have the final wversion there, + am 50TTY.

Who has it?---Mr. Pleasance has it. :
574 57 and 4O?---Yes, I have the 57s hiere, but not the 40«
9 and 10 are 57 and 11 is L0 In order te simplify the meaning
of the results, have,you, since the v gport vag compiled,
done some graphs or bas M. Pleasance?---Mr. Pleasance
prepared the graph.
But you have checked them, have you?---Yes.
Can I hand those around? (Copies circulated).
THE BOARD: They can be added to Bxhibit 216.
EXHIBIT 216 (Part 0f)e.eeesssseseesraphs.
MR, MARKS: Do you wish to make some explanation of f
reads the graphs, starting with the graph
IS35; headel MEftect of particle dianeter
perature in 75 kilometre win
phi 1s to ¢ |




fall outside the shaded arca and, therefore, we are sble
to say that a 1 miilimetre particle and, of eourssy any
particle less than that will not cause a fire. T

Why is that?---Beczuse the tanperature at whieh it arrives at the
ground and after being blown by a wind strong enough to

clash conductors, is btoo low to ignite the grasse

But it might go any distance, nipght it, soae counsiderable distance?---
¥es, you can refer to tne left hand side of the page, the
griph there, the lower one, and you will find on the
horizontal access, we have plotted the distance travelled by
a particle and, again, on the vertical access, the temperature
of the psrticle, and if you seck on that verticle acecess
the 1 millimetre size and travel acruss te the lines there - =

120, is that the one?---Yes, that is the distance it would travel
in 2 wind of 75 kilometres per hour, vhich is the mazinum
sust speed estimated for the &e

That is if it leaves the conductor 20 fect above the ground, is 1t9——
Yeos. :

Wh‘l‘t docs the broken line with the two dogs reprosent?--That
represents a different wind speed.

57, i8 it?---lo, "Effective partlc l€esessa?7d Xilometres per hour:
wind.," 'That represents a different initial condition,
such as you can hawve the particle being ejected at zero
velocity from the line. 1In other words, it comes away from
the line with no initial speed 6% its owngy 9o it can be
flowing cut from the lines.

Just to explain what yon arc talking about, if there iz no wind
at all and you are in static environmental conditions,
put the particles come within line, the zerc, the _
position 1s it weunld just drop dead C lerneath 1t7-—-
Initially it would be, but it would be blowm by the wind

Assunie there was no wind and you lavec absolutely dead static

nditions, wien you Sey it has no imitial velocity, 1t
| mess ould come oubt and drop straight dowa, is

some speed not




190 fect. If the initizl velocity were the same speedy
57 lcilonetros per Huur, bub borizontally ia the directiuvm
of the wind, then we would go back to the dotted line
ahd ouly get & travel po abu ub 125 feet from the linss
This illustrates that it is toe time dn the sir which
nainly deteriines that horizental differcence bacause
when 2 particle is cjected perfectl, upwards, what, in
effeet, you do, is add to 'l‘.'};e time it has to reézeh its
peak of travel, then come to the grouiad.

These graons indiczte, do they, one or two basic things: first of
all, that the bigger the particle, the less distance 1%
travels, is thot right?——-That 15 correcta

And, on the other hand, the biggor psruicle will tend to retain
heat longer than the smallor partieclcy is that right?-=-
That is riglits

I do not provose to rcad through the apendices.
THE BO.RD: We, I lave scen then.

MR« MARKS: 1In addition, the other ccnelusion, in ordinary language,
is that the bigger porbticles are emitted very rarcly from
conductors that clash?-—-That is right, particles larger
than 1l.75 millimetres in diameter only constitute somewhere
between half and one percent of the particles ejected from
the conductor clashies.

What is the significance of ticrs being sone 1.7 milliustres in

diameter - why did you take the 1.7%--~Thgt happens to be
tlhe size in the particular metliod used. It is an arbitary
cholcca

Witl: your tests that you have done to date, what size particle do

you think you would aneed to tave in order for tuere to be

a rige of it starting & fire - the minimun size?-~-Particles

less than sbout 1.5 willimebres are very doubtful propositions

os ignition sources, for tho reason thet their ignation .

threshold tenper: "~ and I draw attentlon to the shaded

; h on b + of that graph again — thelr
.cater than 1200 degrees

the ground at those




Of It ST Ef B 3r af i 8f

MR, MLEKS ¢ Mr., Dunne. To sctble = discussicn betvern myself and
my junior, Mr. Choirman, would you tell us - that vas an
exhibit namber I think?

THE BOARD: I gave Mr. Hart's report and My, Pleasance's,Bxhibit 216,

and I thought the graph could simply be addei to 216, bhut
il anycne wants an extra exhibit, we can =dd another nuibers

(Page 7.3 follows.)




MR« MARKS: You have written out, for your own edification, }
the eriticisns of e bests done by Dr. Penman?-—-Yese -

MR.DUNNE: Dpr, Penman's revort was basically obtained by me =
for my own informetion to assist me In any cross—exanination |
of the SEC witnesses, if it hep E_ﬂncd that there was =
evidence given by the SEC that the sparks could not hawve
started the Bepae firc, and | would have called
Dr. Penman. That being the case, I do not think it is
warranted that I call Dr. Penman, and I am haipy for
his report to be put in as an Exhibit.

MR, MARKS: I cannot complain about that.
EXHIBIT El?il.Ilnl.lII_I LR lRert Qf Drl Tlgll Pemani
MR. MRKS: Is that the report you have Seen?-- -Yese

These tosts about which you have just ziven evidence, were performed
by Mr. Pleasance under your supervision?---Yes as the
head of the section. Mr. Flecasance, is an engineer. -
T directad in the sense that a supervisor does. On |
¥his occasion I was directly involved in inititiating the .
tests and getting them under way. ilre Fleasance performed
the aectual labour of being there at all times, and T r
was there only for part of the tiue.

He is present if anyone wishes to know about the bits and pieces he
did. You could read your comments?---These are comments
on the revort of Dre T. O. Penmar on the start of the
Begac bush fire. In sSumisry, although Dr. Perman's
conclusion, if moderately stated as, for exampley, "Hot _
metal particles ejected frou clashing @luminium conductors
cannot be ruled out as the source of the Beeac bush fire"™
is not inconsistent with the SEC findings, the premises
on which it is based are radically different and in my
opinion uafairly so to the SEC. In threge important
resp ects his assumptions arc unfavourable and in my
opinion wifairly unfavourable to the SEC. They are:

(a) that the particle tewperat
ignition is as low as 600

You say that is an :




I then deal with the first of the points I mentioned, -
which is ignition threshold temperature. Heference to '
this material is at page é of Dr. Penman's rcport.

About this wmaterial, I have said that Dr. Penman's o
treatment of this iS eavalicr and offhand in the extreue,
He does not quote the temperature of the 2 mm particle =
whan it was observed to be =2till hot enough to ignite paper
after six seconds, and onc suspectis that he did not ==
imow what that temperature was, slthough the information ,1
is clearlyracecsary if one is to judge vhether particles £
cooled ot somc other rate remain hot enhough to do the o
Samge In any cvent the ignition threshold temperature
of particles would have to be considerably hotter t%an .
the quoted theoretical temperaturc of L51"F, or 233°C,
beecause resistance to transfer of heat from tartiecle =
to paper would reguire a substantial temperature §
difference between the two to exist,; and because the Eg
heat 1loss from the particle to paper during the finite L
time taken to heat the paper and initiate self-sustaining i
combustion would cruse its temperature to fall. % r'
The SEC experiments show that the ignition threshold &
tomperature of a 2 mn particle in extremely dry grass 0
ig at least 1200°C, strongly suggesting that Dr, Penman -]
has no basis for assuming similarity between his paper i
and any grass. 4 CSIRQ expert, Dr., R. Vines, advised
the SEC on these tests and has stated that he ecan see ]
no significant dichotomy between his findings, which were
on the ignition of cottonwool by earbon particles from -
tractor exhausts, and ours. Work was done some years ago. !
Dr., Vines was consulted by you about your results on the relationship
between the heat reguired for ignition compared with the |
tests that had becn done?---Dr, Vines wes originally P
called in to consult with us how we might set these G
tests up and he advised on the exvperimental techniques, -
He subsecquently visited the laboratory and observed our I
tests and he commented on our results, -
. =
Dr, Vines! name has come up before. .

MR. DUNNE: Dr, Vines' tests arc referred to in appendix 5 of the
' reporte




assertions were unrecalistic, We Hewve shown, in faet,
sing our own calculation Programics, even if one
zllowed that particles could bounce from the sort of
surface that we are intercated ing the dctual distances
which they would bounce are mich Smaller than what

Dr., Penman has asserted. He has not Ziven any detail
how he colculated that léngth of bounce.

(Paze 17156 follows)

EO-G/ _C - &



THE WITNESS(Continuing): The important noint there is that in
Tfact, according to his evidcnec, or according to Wis
report, the 51 foot of hﬁunca.o% oz perticle accounts for
something like 2/3rds of the totz) travel of a particle
from a distributior line from which it originated, so
that fairly obvigusly if oné zccapts that the partiwle
could not have bounced to anytidnz like the extant he
suggests, this puts a very different figure on the
Inegth of travel.

Item 3 relates to perbticle sizeg, and Dr,Penman
deals with this on pege 2 of 'iis report. Br. Penman
incorrectly states that the averasc diameter of particles
ecollected from the clashing of zluninium conductors was
1mm and that they were solid, round, droplets. In fact,
50 per cent wers less than 0, 3mn diamcter and less than
5 per cent were greater than lmm; there were virtually
no particles as large as the 2.5mm particles collected
by Dr. Penman from =rc welding. lore than 10,000
particles were measured in the SEC samwples.

Item 4, particle fligkt caleculation. T go on
to analyse some statements made Ly Dr. Penman which I
say indicate his poor understanding of the mechanics
involved.

a. "drzg coefficient ...depends on (particle) densities".
This is completely crroneous becausc the drag coefficient
is independent of particle density.

b. "drag coefficient (of a falling nertiele initially
at rest with respect to the velocity of air around it ...
increaseées in magnitude as the particle separates'.

In fact, it decresses as the p-riicle scouires an
inereasing spead relative to the wir. '

c. Mthe effect of the fwo relative velocities is not
unrelated, and the nature of kthe interrelation is not
known." [letually, there is only cver one velocity of
relative motion at & perticulsr oint in a partiecle
flight, and it uniguely detervines tlc prevailing drag
coefficient in an entircly predictable way from
standard information,"

d. "an exect caleulation was wade of the combined drag
coefficient.” The motion of th :
to the tunnel airstream would c
the relative o




sense of underestimating the resulting porticle
taporature because heat is releasced during oxidation.
Howevery, we would necud to know that radiative heat
transfer, which Dr, Penman docs not mention, had been
cerrcetly taken into account, using an cmissivity
appropriate to the particular particles,; beforc we
could be surec that the neglect of hoot generation was
not offsct by nesgleet of an isporbant heat loss.

MR. NARKS: Tiose are your coumcnts on Dr. Penmen's report?---They are,

Your experiments were done with aluminiuw conductors?-—-That
is riput, only aluminium conductors.

You know, of course, that many conductoers in the SEC installations
are copper and also aluminium and steoel?-—-1 do not know
from my personal oxperlcnce,

Lssuming that to be so, would you expect very much difference in
" the results if you did the tests with proper conductors?—-

I cannot say, because I have got no idea of the extent
to which copper would oxidise during its flight. T can
only say that my own expcerience is that aluminium oxidises
much more rapidly than copper, ané therefore ong wight
expszct that copper particles hertcd up less than aluminium
partieles, but we would definitely have to do those ex-
periments to determinc thot.

I cannot remember what the conductors were at Begac. Wnat about if
theo conductors were aluminium and stecl?-- These were the
actual conductors of the type in uy rewort, these were
the actuzl cenductors used in the laboratory simulation.

You call them aluminium when they are aluminium snd steel?---Yes,
that is the sctual comducting part, the aluminium, the
external part.

M. NIXOW: When did vou carry out those t sts, what month?---In
fpril, going into May. :

How long have you been with the SEC?--~T hovo beon with the SEC
" since Movember 1969,

How did these tests of conducteor clashes compare with other tests
< conducted by the SEC since you startcd?---Other tests of

conductor clashes?

ﬁgg%.;ﬁ&hezérha¥ﬁ2§?&q;n@zp@g&i@&g:%gstsgih:ﬁﬁiﬂh"&ﬂyﬂﬁﬁfJ*’”;j%ﬁg
of t R we obtained, measurcncnts of particles, filming

the -

of _ {
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MR. NIXOW: Reference No. 63 parcicle ddamcter 1.5 millimetres, |
given the wind spoeds pnd other details you have tlicro, |

Ziven o temperature of 1566 degreus on reaching the groundf?--
Iou are rights '

And would trevel o distance of 83 feet. Ia fact travelled 83 feet
on that ceension?---That is corrects <These sre theresult
ef paleulationss

That you belicve, if your calculalticns are correcty it would Lravel
that distance?---Thal is rigiite

Whilst 2 nillinctres disneter wouwld have a tempersture of 1980
déureecs on reaching the ground and vould travel 62 feet?-——-
That is correcls

Those teaperaturcs of 1566 dogrecs and 1500 degrees for those

?%;tiCles of those gizes would be sufficient to cause a
ire?---1 cannotb say for certain with 1.5 willinetre

perticles beczuse that would lic in the extrapelated range
of our results. On a reasocnsble extrapolation of those
results — no, 1 woald not say that - our results on
ignition teuperaturs couwld be rea sonably interprcted to
suggest & particle of 1.5 millimctre diameter could never
couse o fire bubk until you sctually did the ignition
throshold cxperinents for that size of particle then you
caniiot make that statement, nor can I weke the statement
that at a tewperature of 1566 degrees it would cause a
firc.

It is possivle?--=-In the sense anything is possible. It cannot be

What about the 2 millimetre diametor particle?---We ha
ignition threshold temporature noasureuen
quite to 2 millimotre dismeter bubt te a point r :
¢leose sbove it because we would have to be reasouebly )
competent of our thresheld temperature and that temperature
ecould cause a fire. Houwewvery; I bave to cuphasise this
is o fire in expremcly ory grass, thet is less than 1 percent
modsture compared with 3 percent whi is regarded by the

Forestry people as being in their terms oztremely Ary.

Have you seen the arca whore the fire
Hnote : :




in great depth thgt sert ol eifocts e from gehorsl
cxperience could sssune tlhicra nipght be some effectis

duat we did was to vary Lhe elocirical conditions agsociated
with conductor clashing and we suouci they did rot have any
great offcct on the character of particlesy sizc of

particles, that wore ejecteds Jhege elgebrical condlitions
were chosen to be represeitative or tu cover & range including

the cotimated field condibicing.

I understood your discription of taking the rod avay and lobtting the

wires clash togetucr. Do I understand that e be when tney
E clashed together they stoyed topether?=--lo, they Usually

coric tegethior and fly apart & short dlBstonce, coae tugether
again anG oecasiciiedly, particularly at the lower voltagosy
thoy would eveantually stiel topgethor but usually in wost of
the teskts sone pordleles were cjecbed from the imitial
and subsgauent clashesa.

In fact this was juset not one elssh that was being tested but a
series of elagnes involved in eden best?———YXos, 79 begbs in
211 znd each test esnsisted of geveral elashess

no%-—-It depends on what you mean

Perhaps nore than scveral cecasgic
der of 5 clasticts

asl

by ¥severaly but the ox

The tine during which the faullt current ron, was that in any
ey neacured?-—-There is an attachaent in appendix Le
You will see 4.1 presents typical voltage in eurrent
recordings.

Thet indieztes elash duraticn but dues that glve us o neasure of
timo%-—-It would, Up thae top of that grapk you will see
20 millisecuonds widehn would encble you to gezle off theree

I follow thats You hawve ceid you tested the aluinium. J1Is there
sny reason WAy you elose eluminium as the metal on which
you corrion oul Four teshs?--1icg. The reagun was the
conductors of the fircs of immediatc concgrn Lo uS, Beegac
and Balliang Zzst, the ones we wore asked to give =n opinion
on, those conductors were aluminius of this type listed
in the rcporte

Wer e they wheolely eluminiumg 18 thet your understanding?--—ﬁy
wmderatanding is they wore Hob wholely aluwiiniun.

i mizture of aluainium and steel?---Thisis viot my fickd of
expertise. The bests ik that scinse were not set up by
me but sct us oy Hr. Jamcs, a witness here befories Lt
was thie provinee of tiwe distributiﬁn.auginecring.departmaﬁt
te supply the clasbdng rig. 1t was our only briefyas it
wcre, to make the Jgeasure.cnts on the perticles which they
produceis

The chemdecal properties of ictal is soretiing about widleh yonu do
hove lmowledge?-—-=0Only in the sense anybody dolng a
course in chanieal euglnecriag v :avc-acqgired thote

If = conductor wes conposed of both strands of aluminiwi and
strands of octeel yeu woulld expect thot the aluainius
would be the motal wiviel is Lore lilktely o cause fires

nan the steel, is that not 30F-=-k3 I understond 1ty 2
T ap pelying here on hearsay Trom Mr. Jones aud his
departients, thesce conductors are steel gored. ?h@»astual
conductor is wrapped sround it so it is only the e
aluniniwn wizieh ean elash together s it were. The steel
corcs cannot come into cuntact.

{ BOLRD; The only mebal extruded ig sluniniwn?---The onls metal

i exposed to t%e closh that is carrying ot of the currents
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UPON RESUMING 2

MR. BuRN.RD: Mp, Hart, the significant feature in the capacity
of particles of aluminium te retain heat and cause firesg
is the formation of their energy on the oxidisation
of the aluminium, is that not so?---Heat and reaction,
FES e

Arising from the oxidisation?---Yes.

ind T think you mentioned your tests demonstrzted an oxidisation
of between 20 and 6% per cent, is that not so?---Yes,
in the laboratory tests, that is right.

T think in the calculation you assumed 30 per cent?---That is right.

If one put it the other way, aluminium, on oxldisation, produces
a very high amouut of free snergy cotpared to other
metals, is thut not sg?---1 am not in a position to
compare them directly. OCertainly, I can say thet In this
onse the heat of reaetion contributivg to the oxidation
wag a very important, even dominant, consideration in the
heat balance.

Do you say you are rmwt in a pesition to comparec them?=--1 have not
locked up the figures for, for example; coppery Or other
metals.

And it is only a matter of looking it up, 18 it not?---It is,

I see in appendix 6 on page 2 you have a figure of 16,500 KJ/KG,
does that represent kilojoules per kilogram = what
does the figure represent?---Kilojoules per kilograms,
that is the neat form of zluminium oxide, and that is
the amou t of heat, The number of kilojoules which are
given out per kilogram of oxide form.

ind that is calculated from merely looking up tables of chemical
properties, is that not S502=--Not calculated, merely
extracted from looking them upes

ind those tables are usually expressed in kilojoules per mole
——-I could not say whether they are usually or not,
people often use mels, people often use kilograms,

I suppose it is for the aluminium oxides, that figure is arrived
at by multiplying the product of ycur Dglta H factor
and the molccular weight, that 16,5007---Delta H being
the heat content per mol,?

Yes?---Yes, you would need to know the molecular welght of
uminimum oxide which I think is 48 and use that factor
to get from mols to kilogranis.

102, is it not?-—-1 cannot say offhand, I think it is 96.

Would you acccpt that the Delta H raector 1s 1676 - minus 1676%
~——T could not accept that., I mccepted your reading
it out of a boolk, which I presuued is the sort of book
I would loock 1p.

NChemical datal — 4ylett and Pinley?---1I would accep® thate
It could be the figurc based on that.

20, YB/ L i 5 38 HiRT.
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¥R. BARW/RD (Continuing): If one lecks to the copper oxides, it
would be the cupric oxide, the fuctor for ecupric is
milias 1572--=Againn I agcepb your worda

Tou agree that the heat generated on the formation of the copper
cHide is rmuch less then the heat senerated en the Fformation
or the aluminium oxide?-—Per unit weight.

THE BOARD: There is less hest crocated, is thot the word?---Yes.

In the ecage of 2luminium oxidation?--lo, in the case of cbpper
oxidisation.

Is less in aluminium?---Yes. If you oxidise one pound of copper to
an egquivalent amount of coxide it would heat up less than
it would with 2luminium.

IfR. BARWARD: Substantially?---Per unit welzlhit.

Locking at thel mm particle, it would be s substontially less heating
up on the oxidisation process of the copper than it would
be of the aluminium¥---Not necessiorily so becausa the
reaction rate comes into it. You are assuming they would
oxidise to the game degree, The recaction rate data is
additional to what you are putting.

The reaction rate in copper iz wvery muell @lower than aluminium, is
it not?---That is my suspicion, but I cannot say that.
There would have to be tests done similar with aluminium
tc determine that.

It is a matter of common obgervation?---lot nocessarily.

They are extreme cases, aluminium is ah cxtrome case?---You quoted
reacticon and of epurse thers arc cxtremes. The reaction
depends very much on the physical circumstances surrounding
oxidisztion, We were, for axaiplc, guite unable to
nake use of text book data on renction rates of aluminium
oxides simply because those resction rates are so dependent
on the surface of the particlesy the physical eircumstances
in which pxidisatiocn takes place. JLs wore oxide forms
the rate of rsaction slows down. I cannot say what the
equivalent circumstances with copver would bes

You really have no feeling asbout that? _
THE BOARD: He has really got a suspicion, he says.

MR. BARWARD: You are talking about the ratec of oxidisation. Is it
not a well accepted fact that oic never sees aluminium in
fact, the normal person, becmusc it oxidises so quickly?--
That is right, but what you alsoc have to polnt cut, is that
a film of oxides forms very quickly and prevents further
oxidisation. At high tempcratures cur results indicate
that oxidisntion was not as much inhibited in that way as it
ig 2t low temperaturcs, ¥ou have to know the copper-oxygen
system in that particular physical form before you could
make a transferance or analogics.

You might agree then that it could well be in the case of couper,
the copper particle of eguivalent size to the aluminium
particle, the differcence in the heat generated by oxidisation
mey result in s conclusion that corper could not cause firej
in other words, therc wonld be insufficient heat incrcase
and the heat loss would have had cooled bythe time it got
to the pround?---Provided you allow tie to say it may do the
opposite. I do not know. '
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You are not prepared to offer any vicw havitg Tdrard to the
differcnt Tactors of hoot genernted on oxidisation in
the two metalsg?---May I sugsest sey our chsarvation on
aluminium particles toock us in a uay completely by
surprise., We did not asprecigte the extent of oxidisation
which was invelved before. MNone of the people we talked
to about that could hsve predicted the sort of results
we found in the way of temperaturc sod oxidisation. T
think the same is true of copper. One would have to be
extramely chary of the sort of Lnowledge I have of maling
a prediction.

There may have been some paople before this inguiry whe have not
carricd out tests and supgest that copper wires clashing
could cazuse or could lead to fires. UWould you agree at
leagt in thls they have seen this in the ease of copper
wires from their own axperience thnt that statement could
not be made as a rcsult of any tosts that weore carried
out on aluminium or on stecl?---1 de not quite follow
your first premige. Would yon go back and repeat your
question?

I will put it in ancther way. If one has not actually seen fires
caused by copper wires clashing or cstaoblished that that
could happen by tests suech 2s you ecarried out, there
would be no basis of cencluding fromm teosts such as you
carried out in reletion to stecl or zluminium that copper
wires alsc would cause fire in the same way?---I do not
think that there is any sound basiz. I think educated
guesses could be made, but they would not be investigated
in the same way as we did with sluwninium,

What I am suggesting is a substantial diflfcronce in the facter of
free energy formed on oxidisation Peans an cduested pgusess
that they behaved in the same wey, copper and aluminium?--
I would prefer to say that I would have to sit down with
a pencil and peper. You have guoted a prewise on cnergy.
Obviously molecular weight of copper oxide and aluminium
oxide are different, the densitics of the material are
different for me to say that al ww particle of copper would
heat up less from this point of view thanl mm particle
of aluminium reguiring me - — =

T will interrupt you for a moment - I am sugtesting that the
molecular welrhts would help you?——=It would help me but
I would not be preparcd to say that I acecept it without
caleulating with pencil ahd papoTls

What I suggested te you is that in the oxidisation of aluminium, if
all the heat was absorbed into =1.um particle, the temper-
ature might go up =& much as 2000 degrecs, is that not so%--
T very much doubt that based on @y own observations because
we have particles widch ended up 60 per cent oxidised and
they did not exceed 1600 degrees centizrade.

T am sugzesting if all the heat is absorbed into the particle itself?
--=If you imagine the precise way heat is lost.

The absorption of heat into the particle way be as little as one per
cent?---Tnder what circumstances?

On the oxidisation, the amount of heat from oxidisation only one
per cent may be absorbed into the particle and the rest
lost into the atmosphere or lost vutside the particle?---In
the field?
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Yes?---That s looking at it in one particular way. ALl the heat

is initially abscrbed into tne portlecle and then 1t is
lost in these proecsses. I differ fvo¥] your picture a
littlc bit. The point you are mak ng is radiatiocn heat
loss is high so that heat tends to be got rid of almost
29 soon as it 1s formed; yes, I would cgree with thst.

I am sugpesting the fact that there is noc such a chance of hoat

gain with copper means that coapor mast be looked at in

an entirely different way to duidinium, and you would not
draw any conclusions or tests with aluminium by comparing
tosts?---There are other factors, of courses. Copper welts
at a higher tempcrature than sluminium so that it is
going to leave the conductor st o higher temperature. I
do not hazve these figures in front of me, sC I cannot

say more on that.

I will take you to ancther matter. You wentioned that copper

20.C/NLP.
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melbs at a highor teomperaturc toan zluminium which I take
it within it involves wDore encrfy produced, clectrical
energy to epuse thet, is that not 507-=-That depends
partly on the heat capacity of the two and the density
and heat content of a particle at = civen temperature 1s

the product of the Lemperaturec multinlied by the density,

rultiplied by the heat capacity, multiplied by the volume
of the particle. I would have bo know these individual
figures to compare the two. I sugpect that the higher
melting point of copper would be the dominant factor,

and the particle at melting point would have more hezt
than aluminium at melting point.

(Page 1725 follows)
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MR . BARUARD: Te aclhiieve 1t wibi b@gper you would need more
volts by amps, would you nob —e-Aprin, thet devends on
how aany sirbticles are produced by s given clasmn. I do
not knew the way cupypor behaves under thaese glreasiancess

It w=y be that it produces Ver] few large particles ar

a 1ot of siall ones, or very few particles at all,

It is possible that it nay 2ol procuce particles at all. In other
words, it may deforn the ecoundiactor ratlier than produce
particlesy is Ghat vhat yon 4re Suggesting as a possibility?
——=dally it could produce less purbicles, or it could
produce ore, and cbviously bbe difference could be related
ta optler delforuaticns, as you 91 It 48 pute speculabion
on My parta :

it into the speculation, it may yell be thot in the field
situntion the sart ol energy peouired to prodice particles
big enoughkr from copper may Ccak:e a flovw of current which
yould bloyw fTuses before you vould get particles winch would
be capable of falling tu the ground and €ousing Fires

That would be another factor?---Xou are moving outside Yy
area of expcrtise. 1 2a ¥Oow i electrical enginesr, an

I ecznnot say what currents are required to blouw fuses.

Carrying

(=]

In your tests, you wers aot relating thoa te the protscilve devices
ond yhcthner it would be possible; noving ragard to what

| B
1

Qrotective;dev;ccs were fitted drnte the electrical syabem?—-—-

fie werc using fault cartrenis waicn we were told cou
hove ocourred in the rield. These currents, of course,
only vecur for a short tise, and I assume this i s not
sufricient to blow Lhie fuse.

This was in the field :t & particulsr place?——-I undergtand that
the fault curreats are believed TG heve wvoried in different
circumstences. 10 depencs ol the lengtih of thz line
involved ond bew mucl resisbonce there ig, and 50 0oy
and we covered a range of fault currente for that wery
T'es S0

In your tects ogn Alurdiniun wien the clashing toclk place, with
anch cliash was it & mabter of one purticle ceming sway
or —ore than wne usrticle?——-iach tise 2 rod wgs pulled
from between the wirec there was a clagh from smieh &
number of particles were produced.

¥rom the one clashing?---tes. The eonductors tended then to bounce
back slightly on each other, or be repellet by Soue MELIILS
snd clashed agzin, and agaln 4 HaDy as 5 or O times
from o single rod pulling end sach time they clashed theye
terided to be some particles ejected. I would say that
unless the conductors stuck together there would never be
2 claogh in wnici. there were nol eny particles seei on
£ilm anyvaia.

You were using two voliages, normeily 2L0 and 480, is that s0?———
240 and 450 = %15, A SOPrrYa

Is the comelusion from your tests tuat with hipgber volba.ges
perticles are uorc 1ikely to come off?-~-lo.

Can tual cunelusion be gitrapolated in this way to gay if you
were wusing,; in fact, 22,000 volbs or 664000 vol.ts,y are

——-Ho, 1 am not able tc driw that conclusiun eitier.
Of course, you weald mih heve the currents at thoise
voltadgess
vou would net normally., 1 suppose jou could, could you nots 1t
depends on your vroteotive devices?---L could no Lt says
20, 6T+ IOL 1725, HART
Fire

vou able to draw the conclusic. it would malke no differcnce?



{ust a8 a matter of genorzl knowledge, I would not thinl: so.
From onr tests I could 1ot say anything 2bout whdat would
happen ot the voltage vou hove ienticneds

\ TN T £ Ly £ 3 2 i

MR . DUMNIE: Mr, lart ) the uckﬂoyLed;umnnts in your report you
;ct pulk nine ﬁle;rent secbions ol the S.d.C. ond an
independent photoegrapher invelved in the conducting of
these experimentg, is thot so?--—I¢s.

Quite a subsbtantial undertaking®---1t was.
Quite a number of maniours involved?--=Therec Ucres

Any idez how meny?---The teslc, those particular tests estead
about four days, and there would hove been 1Z peoplc, 52y
10 people involved on avernge, suv thit would give us LO

mMan-0eys.

Then relsting to the information and the results?-—--<pes.

Jou were using guite sapensive equipnent?

TEE DOARD: Mr. Dunne, I do not vant to discourage you, but what
does this have to do with 1t%

MR, DUNE: I am putbing 2 quecstion regarding Dr. Peaman's report.
That is an emplancticn for many of the things in Dr.
Pemnan's report, thot he just did not have the Danpower .
or the noney, or time to ccnduct the sort of experiaents
you econducted. That explains many of lis delficiencies,
does it not?---It would certsinly cxplaln why he preferred
toc produce partielies by going to i are welding worlshop
rather than set up the actual claghing of conduciolrs.

I do not thiuk it can acecount for what I hove pointed out
are ineorrect statements os for as, for example, the
porticle meclianics sre corncorned tinat one would expect
from zn expert worlking by himecli

In cenducting your ignition cexperimenis, Fou used grass nay?---
Dried grass hay, YeSs

Is thore any explanzticn as to why you did not use phalaris grass
yhieclr 1 thinlk would be morc rele¢vant than grass hay?——-
Wecll, the sxperiments were done - firstly, of course,
we had to work with a tiwmc limit, and we 1ociced cround
for what the Forestry people advised us would be the most
representative timbor To usE, and 1 selected dried grass
hay on that basisa

I anm just wondering liow the Porasts Comiission was able to advize
you in that regard?—--1If I gaid Forests Comialssion thern,
I .ieant Forestry officers both witiin the S.,8.C. and the
State Forests people.

Do you kiow whether Lhey werc nsde aware of the sort of grass
in existence where the Begeae fire started?

TIE BOARD: Mr. Dunnc, the miracle of Secac was thas the thing
junped the phalaris, and the fire atarted in the paddock
vhere it was grass hale.

M. DUXBB:; Well, that is one wvicw of tne cvidences

THE DoarL: I would hove thought the only wview of the cvidenco.
It scems bo me the selecticn of grags hay a8 againsﬁ
phalaris wae the propor thing to do. I would be A
faseinated te lmow hat happons with phalaris 00, butt if
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you had a cheoiec of one or the other, I would have thought
grass hey wae the corrcct choice. In MIagay 1€ Storgod
the phalaris, but that was another matter altogether,
That wns the burst surge diverter. &s I reeall Beeac
y?ure it was, 1 Torget hov many feot, inside the paddock,
it was in the fodder in the paddock, the ordinary grass
in the paddock rather than the phalaris.

-
-

MR. DUNWNE: That is certainly vhot the wilncss said, 1t was two or
three yards into the peddoelk, @nd it wag on a 10 foot fronta

TR BOARD: Yes. I do not know that the cxperiment cculd be
criticised for using one muterial more than the otheTra
If vou und = choice of one or the other, I would hawve
thought the choice they made was the right ones

MR. DUNiE: W4With respeet, that ios sopetiiing with woich I do not
2Eree.

THE BOARD: I ecamot moke you dgrdc. A1l T ean do is tell FoL
what the Boerd's vicw 1ss

MR. DiN®: Even inside the feunce the material was not grass hay.
THE BOARD: It probzbly was not, it was grass, vas it not?

MR. DUIlE: Probably caten-out phelaiis.

(To witness): The other thing in your ignition
Lests; vidch you hiavd lgnered, ig the D seioility of thers
having been some foreigh subs{:ncc such as poper which
might hove boen ignited by Surticles?---Tes; that is true.

THE BOARD: I take it you werc eriticising the use of paper rather
than grass, do you conbend or ugree that Daper does 1ight
nore recdily thana bhe dried grass?-—-Dasca on Dr, Pemuan's
statencnts, I accept bis stoteuent as to what he dié and
he aoparently found paper 1it at a low temperaturc. I am
enly pointing out the ecntrodiction Dotwean e two
experinentsa.

Tesy I follow that.

Mi . DUiliiE: You hove baken Ur. Pemman to task for over-cmphasising
the significance ¢f the particlc bounc 22--~Yes. :

It is certainliy not acntionc. in your roport, but 4+ think you said
in answer te a guestion helfore that you had made scne
calculaticns in relatica Lo bouncing and_ Tound there vas
some bounelng but wuch sualler than Dr. Penman had
sugpested, is bhal so?---de have denc sone galeulations
which tolke Dr. Perman's assuwmiion on their Tace valuc,
and have then done some caleulations determining how far
a particle would bounce. Bub, of cuurse, we do not
accept his asssuaption thot we considered at face value,
and Hiat is that the particlces bouncing on 2 macadanised
Tond or nstural carth would bouncce tu the same extent thot
he mentioned in the Laboralorie

(Page 1729 followc.)
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THE WITNESS (Continuing) ¢
He foes not dppear bo Hawve beleen dntc deconnt the
affoet of the two materizls together of what We call
the eco-ecfficient of restitution. That is the esgerntial
point., We dispate they would beunce in the way he s ays
they do. We alsg say even if thaot wore truegour ealeculations
were true, they show they would only bounce the order of
20 feet rathor than 51 fecta

MR. DUNNE: If 20 fect is correct rather than 50 feet, it is a
falrly significant factor?---Yesy we do not even
accept that is correet.

Do you consider bounce would be a significant factor at all?---Ho.
In our view of things the particles are likely to be
molten anyway when they hit the ground. anything above
660 degrees Centdigrade, the particle i= molten and
if ecovered with a crust of oxide we have observed in
cur laboratory tests where they were falliing on to
Masonite bouards just little bounces bacause they tend to
Splatter In some cases and generally defort. There is
very litile bouneing of that type of particle.

What you are ==zying, if the partieles did bounce then the heat
would be so low ignition would net be a problem?-~--That is
eorrect.

Would you agree with this propositiong the survey sketches
prepared by the SEC in relation to the Beeac conductors
show o sag of sowething like 3.5 metres or 11 feet 6
iniches?---1 have not examined those sketches., My Sections
toolkk the information from Mr. Janes.

If you can take it a plan has been exhibited showing a sag of
11 feet six inches, being my cnleulation, that would
hzive an offcet on the horizontal distanece that the
particles would travel frem the normal line of conductors?
——-They would be relcased at a lower height than if the
conductors were Not Sagging.

If the cenductors had been blown ocut with the wind that could well
send them on their way up to 10 fect before the particles
were actually released from the conductors?---lo,
really if theoy are blown oneiwmy they could net be clashinge

We have evidence they can be out of sag five degrees?---The
conductors coming to,cther,taney might Ue somewkhat to
one side of the centre line of the distribution line but
I ecannot imagine they would be ten feet out. You are
taking the full sag and adding it herizontally but then
both the conductors would be out that amount .

I am taking one foot less, assuming they are that apart?---1 could
nct assume thaot.

Tt would add a few more feet to your calculations?---Yes, if they
arc sagging that much they arcejected at a fairly low
noint in relation te the ground comparcd to conductors
that are not sagging. The time above ground is the

most critical factor of all beecause of the time they
take to fall,

Looking at the graph now annexed to your TFeport, can you explain
to me the significance of the 57 kilometres per hour
initial wvelocity?---When the conductors were clashed
we have high speed films taken of the actual avent. _
When I soy high speed this was 2 speelal camera operating
at 500 fromes per second in the laboratory. We were then
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ahle to run that £ilm through frame by framc and

plot the position of a particular pearticle. We know howv
long a frame takes to move from one position to the next
sowe were able to measurc the speed of the particles

net exaectly as they leave the conductor because there is
o flzsh that obscures everything, but as soon &5 We s5aw
a particlemmerge from the clashing we imeowsured tha
distance from two frames in a small unit of speed and
thet gave us the average speed betweon those two points.

That graph shows guite clearly that a two pillimetre particle with
no initinl velocity will travel a Horizontal distance of
anprBixhately 65 feet and have a temperature of nearly
16007 CP——-YeS.

VWhiech would be sufficient to ignite dry gross?---This is grass much
drier than normally found in the field and these
conditions relate to 75 kilometre vper hour wind which is
the naximan experienced and there is an order of half a
per cent of particles of that size. Ve dre talking
of an extremely low probability ccceurrence but nevertheless
it those cirecumstances all came together our data
indieates possible ignition.

Similarly if you have 57 kilometre per hour winds in the horizontal
position then the horizontal distance travelled would
be in the order of 1507=--No, you are thinking of it
vertically.

57 kilometre per hour vertically up horizeontally 15 feet and
a temperature of 15007 CP---That is corrcct.

Lzain capable of igniting very dry grass?---Extrenely dry Erasse

Ts it likely the initial velecity would be glven any more impetus
by a swinging of wires with the sort of sag I have
deseribed to you?---You are suggpesting the wires
theomselves would have = higher velecelity than the wires
in our expecriments?

Yos%—--For the conducters to clash their veloeitics are oppoSeds
The effective ¢jection velocity has soncihing to dg
with the differcnce between those TWo I do not think

I agree per se that just because the conductors in the

ficla were clashing from a longer distance apart that
the velocity weould be hiher then we imagined.

They do not have to have opposite velocity if you hawe btwo wires
pf differing SagsS. They could clash whilst travelling
in the sane direction?---1It would be oo pretby gentle
elash compared with the ones wWe are dealing with.

THE BOLRD: You were dealing with opposed clashes?-- —Yes. Furbther-
more in one series of tests we did Incerease the velocity
tho se conductors came together and did net find any
observable cffocet on the number of particles or possible
veloeity.

You have some qualifications in extrapolating the results you

hzve obtoined into the extremes you have not been able to
measure?-—-—-Certainly .

Despite that do you thini the extrapelzticn of your results would
be fairly accurate with a relatively ingignificant pargin
of errpr?---The problem hore is there appear to be two
factors which govern a particle which will act as an
ignition Source. One is the temperaturce It has to have
a high onough tomperature. The other is its heat
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content. If = particle is small oven if it hasg a high
temparature it looses such & big proportion in heatding
up 2 1ittle bit of tinder with wnich it is in cdentact
that the tomperature drope so rapidly that the whole
process is exting:ished, The results on the zZraph
you have drawn attention to do sugege st thet area of
particle size, this range of particle size immediately
below where our experiments finish, this was the range
where the minimum hest content of a particle was likely
t6 beecome the dowinant featurces We do not know what
that 1s. We da not know whether to extrapolate our
results parsllcl or leep them going ol

Those examples af ter 2 willinetre particles - - =2-—-They were
just outside of range of the exveriment but the
extropolation would have less doubt with the two
millimetres than the half and we would be more confident
of our extrapolation as to the 2 millimetre sizes

With a relatively smaller margin of orrorI---We have made a
reasonably based informed estimate which T would be
prepared to defend . on the twe millimetre

partiles. Below thot I would have to say your EUEss
might be almost as good as mine .

Athough the number of 2 millimetre particles produced in 10,000,
mensured particles,was quite insignificant, less than
one per cent?-—-Uniortunately not insignificeant, but
certainly very small.

On any given flash there 1s a likclihood of a 2 millimetre particle
being praduced?———ﬁathemﬁtic:lly' in order of one in 200.

One of the witnesses was talken to task because he said he saw
sparks Deing produced off the conductors but could not
say where they were Soing. Would you agrec his inability
to see where they were going is explainable by the
loss of inecandescence of the particles as they leave
the conducter and get further awayi=--1 do not know

that is so much the reason. Our caleulations
suggest any particles Ehat were still at 1600 degrees
wonld still have been visible. s 1ot of particles
do lose their temperaturej the smaller particies cool
of f very guickly and we would lose sight of them.

This was 2 witness who was 100 te 150 yards away, That makes it
more dif ficult’---He would only see the larger pleces of
cjected material anyway from that distrance, The specds
involved are falrly Wighe. When you look at a ¢lash
vou do not ses all that many particlcs per clash, even
though we collected 10,000, T am sure mobody would
nave seen anything like 10,000 particles.

In pzge 3 of your revort, Scction 4, you talk about the
conditione cbtaining on 12th February, 1977; Lg mile
per hour winds. That is thc only place where you have
nenticned non~netric matters on their own. Is that a
nisteke 2=—-Noy, it is corrcet. T would prefer to see it
in internaticnal units but unfertuanately the data
was guoted to us as such and it seened better tc Tre-
guote it. That is equivalent to about 79 kilomebtres
per hour,

MR. LLOYD: Were you, in the course of your cxperiment, trying to
reproduced as well as you could all the factors which
vou bdl ieved to have been present out in the fisld on
the 12th February?---ill of the faectors which we believe
would affect the result.
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In other words

All the relevant faeters?-—-1 have to qualify
this because I dic, right at the beginning of the report,
enphasise we broke the problem into threc partse. In

the experiements we were only attempting Po simulate the
arigin of particles.
the esffect of

Dbviousliy we nade a judgment thet
wind oan
distinet fron

the producticn of

vartieles as
causing the conductors to cladh was not
reélevant te those experiments.

Would =z filure to reproduce in your experiement a relevant faector
tHat was present in the field be likely to undermine
the validity

of the experiments or its usefulness?

(Page 1733 follaws)
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THE WITNESS: It is a2 hypothebiecal question you sre asking me?

MR. LLOYD: Veg?---Certainly in any model excreise it is possible to
ignore a vital factor.

Did you heat the grass?---I think you nisunderstcood this laboratory
experiment; we were clashing condductors snd catching
partieles, we were not trylng to burn grass theng it was
a separate experivent vhere we were dropping hegted
aluminium particles on dry grass. The way that bed was
prepared was that the grass woe dried in an even to a

very low moisture, it was talken out of thet oven
immedistely, so it was heated, but the main purpose was
to dry it.

Do you know what the temperature was when vou took it out?---No,
Unmeasured?---Unmeasureda

Of course, the hotter the grass was in the field, the less likely
it would be to dissipate by abscrption the heat of the
molten metal?---Ig that right.

You = re talking about such high temperatnirc levels - whether 1t
was 20 degrees, 30 or 50 degrecs, the difference between
those two is normally the same, so I would not agree.

Have you measured experimentally the difference in behaviour of
molten metal particles in grasses of temperatures that vary
by even small amounts?---No.

Would you say a thing is of a low order of probability, what does
that mean?---1 z2m using thset in the mathematical sense,
but you migzht use it in the sense of the odds, for cxample,
there is a one in one hundred chance of something happening,
that would be & low probability, a one in cne thcusand
chance is probably extremely low.

T thirk I put this to another yitnesss if you have = thing that is
of an extrevely low order of probakillity, in the sense
that it only hapnens once in one thousand times and 1f
yvou try it one thousand times, you will get it happening

once ?~—There is a probability of tlwet happening.

We have one million wire sparis throughout thigz State and the probabil=
ity is the low one, the one in one thousand,that we might
on a hot day get one thousand Tires, as a matter of prochab-
i1ity?---Those terms are nurely hypothetical, as a matter of
illustration. I would not know enough to suggest any
numerical probability to that.

Would you say a probability figure of one in one thousand was ex-
tremely low? Mr, Nixon would, iut would you?---"Extremely"
is a word you use, it is like "sevcral’, it means different
things at different times. In the context you have used,
no, it ls not extremely low, but in the context of one
thousand likely tosses of a penry uot turning up a tail,

T would say that is an cxtremely low prebability.

MR. MARKS: There is a differcnce between ssying one in one thousand
and saying it is one thousand times one thousand., That is
different,

IR. LLOYD: T suppose you cculd sy it is an unlikely thing to happen
for a stopped clock te tell the right time, is 1t not, but,
in fact, it does it twice a day, docs it not?---1 would not
aceept that as an analogy.

Fire.



I notice that Dr, Penman, in his ronort, snye the litsrature has

many references to firves starting in this way, to
shorting wires; did you meke any cxawmination of the
litersture or did you stiek te tho exp rirent?——-VWe did
stick to the experiment. We did not have the time to
institute a survey of this matericl.

iy such literaturey

BOLRD: T cannot say I have encountercd -
Lt Thiere.

it it does not Meazit that 1t is rod

NR. NARKS: He said he was talking mbout inside buildings, actives
znd neutrals elashing in instsll=ations, in factory sites,
ixn buildings.

THE BOARDE T believe that was right,.

'R. LLOYD: Hig statement says,the literatire also has many ref-
SPENCUS oen»«snrass forcsts and @ peat bog." I agree
it is not helpful to try to doterwine it if he is not here.

lir. Hart, could you tell we whether, to your
knowledge, experiments of this tipc that you conducted
have been conducted anywhere in the world?---Not to my
knowledge - when I say not to uy knowledgeg that simply
means I would not be in 2z position toc Know.

TIE BOARD: Unless scmeone had done it and published the result?---
Even then, I would probably not know about itj this would
be published in the journals on firefighting.

Which you would not loock at?--That is ripght.

“R. LILOYD: Does the section of the ST which you are in haye the
opportunity to contect its cpposite numbers in other States,
asuch =5 New South Wales?---Yas, we cani we occasionally do
onh some subjects. I did not on this, I do net know if
anyone elsc did.

TFE BOARD: I am still interested in that seateonce of Dr. Penman's,
"The litersture glso has many relCroncEs ...q" - what
sort of literaturc is he talking nbout?---Ho means technical
literature.

The scientific literature?---Yes, it is g phrase uscd in that sense.

When you come to look at the statistics on causes of fire, whiich you
get from books about firss, thalbt would not be supported?--
I eculd not say.

(THE WITNESS WITHDREW)

IR. NIXON: I propose to tender and read into the transeript the
conclusions of a report preparced by Technisearch Timited
in association with 7. Sol Frecdman and bis fissociatess
I will read the conclusions into the transeript, rather than
the whole report. :

" It is a report following a conference at which
the following persons were presents:

Mr, Se Freedpan Consulting Inginesr

Mr. W. Sidebottom lanager - Teehuiscarch

Dr. Je. Higzins Metallurgist

Mr. T. Flavell Metallurgist

Mr. R. James Construction Engirieer §.E.C.
20,YE/NLP 1734,
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was neecssarys As L oap :

that the tin layoer was put on Ly alcetropl

was dedbesd frem an examlnption of a now fus
The corrosion products on the fuse in

question olscured the originnl coating and the

possibility thet the coatdng was produced by

hot dipping cannot bo discountod,

3, 0. Was there a top cap bver serowed on this partic-
ulsr Tuse?

fs The cvidence suggests that a cap Les been missing
for a conslderable portion of the lifle of the fusae;
if one was <ver Jitted. i
It earnot be said for cortain, however, that
a e=p has never been preseut on tlie Fuse.

Y, O.Was a cap present on the dey of the fire andy i
56, how Tar was it serdwed onf—-

Ae The cvidence of the cerrogiun pattern on the Mase
in questien strongly supoeste thore was ot a cap
present on the day of the flrc. Mo obvicus fresh
gocere marks were pregent o the throaded surfaces
at the tirme of inspuctlion. .

Tt is unlikely that sifficient corrosion would
tave opcurred in the dnteriin peried between Te-

placement of the fuse link nand yenoval of the flse
‘agsenbly fer examination, The exposure trials
mentioned earlisr in this renort should v

this eoncluslon. ' R tal!

5y Q. Has a cap over boen blown off the threaded
the fusc rose?- NS -




'f!.-f,

. (a) & cap was presect on the day of
() 4 cap was prosent but had blayn off

A, The nnswer to both quosﬁﬁnns.iéilﬁﬁﬂh.

TME BOARD: The conclusions will e put in the transeript, mﬁﬁiﬁ

plain enough, Mr. Harks that you do not have any
Ebjaction to that report going in? ;

KR. MARKS: On the contrary, it wes I who offered 1t. We agreed ab

the time it was not necessary to ezll tho pecples I should
pulnt out thnt the Teehnigearch neonle wera pressnt when
the other tosts were done, they hove sivply added thelr

nameg, but they wore an outside body.

LR, NIXONW: I propose to ca)l Fr. Micholson, and bre Wilson will

ve ropalled in pelation to surge aivertere. 1 have in

my possession dgbailg arising Tro 1 shnttercd or broken
surge diverters and [ thinx ¥r. Duine should heve an
opportunity to peruse those deteils over the weskend before
orogs-cxanining, ¢ T proposg to call [x. I".cholson and
maks him the last witniess of the daie

(Prge 1737 follows)
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11 Herra Strect, Burwood" should
read Y11 Parer Strect®.

"Third Mechanics Section' should ruad
iFluid Mechanics Section''s

iPhree years with the SEC" should
read "Seven ycars with the SECY.
Barometry"' should read "Pyrometry’.
iliot pad” should read 'hot object'.

"Exceptionally difficudt" should read
iexecepticnally dry'.

"Vertical cccess" should read "vertical
axis™,

1,1 millimetre™ should read
] millimetre'.

Heat and reaction" should read “"Heat
of reaction®,

eat form" should read "heat
formation',

tigxide form" should read "oxide formed!.
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