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1. Jurpose

To establish whether wetal puarticles fulling from low voltege
aeriuls, after wrcing cuused by clasuing of the conductors, would
retoin sufficient hout to ipgmite inflammuble muterliul, such as dry
gross, leuves, clcey under conditicas of high temperature wnd low
humidity.

2e 'r'il)ic.kl Cuage

It wes decided to test o ty.dcul case of l.ve rural reticula=-
tior coum.riaing & ccntre tepped 10 kVa troasformer supplying 6/1/144
A.J.b.u.ouctiVss and 6/1/11% veutrul etrung in 350' epans with G'=0" d
sage 120°F ground clearance being 10°=0",  Froteotion is Ly a &Y amper
fuse on the two swctive conductors, end clushing of one active with the
neutrzl is by far the most likely cccurrences

3e locuticn

A rural line complying with the above rejuirements (with the
exception of ground clewrunce) wus locuted in i stern iietropolitun
Branch uat leysborouzh ap roximstely one wile south of Cheltenhun Hoade
It wus decided to clusl the conducturs in the second spun of this
instellution at a cistunce of aypromimutely 500 £t from the transiormer.

4, 7Test

The test wus corrled cut ut 2.00 pems on Wednesyl:y,
12th Februarye weuther conditions weres temperatwre Y5 F§ wind
velocity end direction Lebece at 15 mph, with gusts estimatod at 20 mphe

Une active conductor and tho ueutral conductor were sluckened
off to give u ground clevrance of 1y'«0" wnd to muke clushing cusiol.
The active conductor wes swung awny frou the peutral by weuns of a hot
stick ond ullowod to clesh with the neutzul on the retura swiage

Butchers® puper w.s sproud wlony Lhe ground bencuth the centr
of the spun, allowsnce being suue for wina drift of £.1lin; particless

Two clushinges (witi ccneejuent bloun fuseas) were curried
out eud incendescent purticles were observed tou reuch the ground,
piveing the paper.

The position of the paper wis rewrrangoed and, on the third
test, one of the incindescent purticles bouneccd «lon; the paper for a
distunce of approxiw tely 3 ft, buraing cmall holea in the puper at -
each bounce (totul five holeua)e
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COI'DUCTOR CLASEING UMDER _IITGH WIThS

As you are no deubt aware, there have been
suggestions made that some of the recent sumper Tires wera
ascociated with claghing of live conductors. it is
unuwoenbiedly pocsciole for enitied I'ragnents to reach the
ground in an incandescent state, and one can only speculate
about the possibility of cuch Iragments ignitiag undergroiih.

Fron tine to time one hears of cascs 0f conductors
clashing under high wind conditions, but no reccnt combrehensive
gurvey appears to have bezn made into tae extent ol the
problei. I should be cbliged, thevefore, if you ceuld 1eib
ne have your thouzhits on the matier, backed up where possible
by ny siatistics or particular exaaples you are eblo to cites,

I shculébeparticularly interested in any casea where clashing
may have occurréd on lines having separations in accordance
with the azprosriate standard graohs (Drawing lios. VX9/7021/9,
VX9/7040/5, VX9/70L0/6, VX9/7130/9)

Should instences in this category be at all general,
it may be necessary ito either 1oldily the graphs or to recoinend
pore widecohread vze of in-ppin spraaders, Vihile eithsr of
these remsdles should be efi'ective, i am anxiousnottoprecipitate
"over-decign®, snd field experience scens the enly roal way of
acsessing the quesitlcone

e, % ig essentially one of
probabilitiy, and the dllen £ 1econcilinz aesthetic and
econonic design with £ reliable operatiol. Your
aseciptance in develoning a rgaconable solution would be
appreciated,
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CONDUCTORS CLASHING IN HIGH WINDS

In reply to your memorandum of 25th March, 1969

(BWC:WMcC), the use of aluminium as an aerial conductor has
rosulted in an increase in the number of instances of
conductors clashing in high winds, as evidenced by fault
reaports. However, &ai: the total number of these faults is
small and the cause remedied with reasonable ease, the
situation i3 not viewed with any great coacern,

All known cases of clashing have occurred betweern
low voltage conductors, although a small number of high
voltage faults could have resulted from this cause alec, Ir
the majority of cases, the conductore remained in the same
plene end in all cases they were the result of conductors on
the same crcssarm and of the same circuit clashing,

Investigation has shown that slack spans (3' in
132' and slacker) are the major cause of trouble, although
leaning poles and twisted crossarms have contributed. Over
the past two years approximately 100 fibre glass spreaders
have been installed in slack spans suspected of causing
faults, while a lesser number of suspected cases have been
rectified by straightening poles or resagging conductors. In
no cases have the spacings specified on Drawings VX9/7021/9,
vX9/7040/5, VX9/7040/6 and VX9/7130/9, been found inadequate.

As a very large proportion of clashing has occurred
between the switchwire and adjacent larger conductors, it
could well be that consideration should be given to the
ultimate removal of all switchwires in lieu of installation
of individual lamp control (Lumatrol or similar). This should
be economically feasible, particularly in new subdivisions and
would provide the added advantages of additiomal crossarm space
for the remaining conductors and elimination of the complex and
sometimes hazardous control system associated with centralised
street lighting control.
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1o reply to your letter dated 25th Harch (reference Bal/l)

15eCd,
I wish to advise that within this Branch we have not had any czsesz of
conductors clashing thet can be attributed to the clearances as
nozinates by the standard graphs being insufficient.
A A x 7,
i =i, GIP BRANCL.,
>
f S Sl
- o
RURA F;"' 2
BOARD O. UIRY

DATE

EXHIBIT. 38! .




FJS:LEF D12=-2-0
69/667 Tel.Ext. 59

ELECTRICITY SUPPLY DEPARTMENT ““py Cofe8& 8

Copy for CHIEF DISTRIBUTION ENGINEER o r
e

LEC K@y SUPFLY DEPARTHN

MANAGER, WIMMERA BRANCH

' 159'0 A APD 1050
CHIEF D ::rnmn#mg ENGIIEER ~ * 22nd April, 1969.
FINEL ol o JIRREN DR o chesiemennarais
bRl ATTENTION
REPORT
NOTING

CONDUCTGR CLASHING UNPER HIGH WINDS

Viith reference to your recuest of the 25th March, 1969,
the following information, from this Eranch, is offered:-

T+ There are few known cuses of high veltage conductors
clashing during high winds that could possibly be
attributed to inadequate design clearances. Fost
of the few cases that have occurred were where tlere
iiad been pole or puy movement or crossarm twisting,
causing sag variations.

2e Because of experience in the esrlier years of pole
and guy movements and bird life activities, the
cdeption on three phase high voltape lines of bird
spacing has minimised the probability of high
vcltage conductors clashing during high winds.

3. Conductor spacing in low voltage construction hos
generally been found eatisfactory, with the
exception of =

(a) The cace of 6/1/.093 A.C.5.R. switchwire run
with heavier low voltage conductors,

(b) Slack spans with 7'6" offcet crossarms.
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CONDUCTOR CLASHING UNDER HIGH WINDS 2

Your letter dated 25th March, 1969 (BiC:iMcC), invites
our comments about conductor clash in high winds and asscociated fire
riske., Our recent experiences with a number of fires started in various
ways from Commicsion assets has led us to consider these matters and
we are happy to set down our present thoughts,

Initially, however, we feel that there are two factors which
must be accepted. The first of these is that at any given time there
will be parts of a distribution system which do not accord with laid
down design standards because a number of factors cause conductors to
get out of sag, and this generally increases the riek of them striking
together. The second point is thut no matter what design standards
are used or how elaborate our construction may become, there will sometimes
arise conditions of wind, or conditions of wind borne debris, that will
cause conductors to clash.

Having said these things we can look at come statistics
which show how our system stood up to the very cevere buffeting it
received last January and record that during January we had 26 ground
fires belicved to have been caused by our ascets. A further four fires
have occurred since January mzking a totzl of 30 for the year to date.

A segregation of these thirty fires in various cause categories
shows the following :=-

Growing trees or wind borne tree debris - 10
contacting lines
Pole and crossarm fires - L
Conductor failure - L
Structure failure - >
Birds - 3
Fuse, failure to drop out - 2
Conductor clash with no known external
agency, HeVe to L.V, — 2
L.V, only - T
Surge diverter failure - 1

Ve consider that the above tabulation shows that the problem
of conductor clash without the assistance of an outside agency is not
the main problem becausce there are only three cases in 30 events and
further we don't know whether the sag condition of the conductors
contributed to the clashing or not.

We would be loath to see the widespread introduction of in span
spreaders because core must be taken in introducing measures which depend
heavily on the availability of elevating platform vehicles for their erection.

It seems reusonable to assume, we think, that there is not much
wrong with our design etandards, but that there are problems of maintaining
assets within acceptable tolerancee of the ctandard, In this Branch we
have many miles of stcel, and the smaller sizes of copper and cadmiun copper
conductors in poor condition and this coupled with trees presents our
greatest maintenance problem.
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CONDUCTOR CLAZHING UNDER HIGH #TINDS

In reply to your letter dated 25th March, 1969 (B.C:.t.cC),
the following informstion is submitted ip relation to insctances
whereby couductoer clashing under high winco, could cause firec.

1. No trouble has been exicrienced with midesyan
sevaration on h.v. lines where this coniorms to
appropriate standards. 7The only instances which
have occurred over the years have been due to
edjaccnt foliage preventing free movement of onc
conductor during wind conditions.

2. Juring adverse conditions considerable trouble
hes been experienced with five wirelv. con-
struction. These inectances were directly re-
lated to either seven foot cff-set crossarm
construction or wherc street light ccnauctors
had not been over tensicned which is the precent
stancarac technigue tc overcome this problen.

For some time, therefore, we have shunned seven foct offi-
get crosserm construction in favour of eight foot £ix inch crostarm
constructicn end with proper attention to the street light conductor
we huve not ex_gPienced similar trouble.

By far the most predominant cauce for concuctor claching
would appear to be the loss of standarc ecparationc due to turning
and twisting of poles and crossarms. This can be criticel with
light conductor/long &pan, it.v. construction., It is alsoc prevalent
in short span l.v. construction particularly limit spans in slack
etringing schedules. Bending of poorly celected unguyed poles can
also accentuate the problem by oversagging conductors.,

we feel, however, that present stzndards are otharwice
quite saticfactory ac general practice and that regular inspecticn
and attention should rctain our aerial essets in & safe coaditicn.

@’W;"WM/@)
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COUDUCTOR CLASKHIIG UNDER HIGH WINDS

In reply to your letter of 25th March, 1969 (BWC:WcC),
investigations within this branch have shown that the greatest propor-
tion of conductor clashing incidents reported have occurred in slachk

spans of l.ve. conductor.

The moct troublesome areas are Bacchus lMarsh, Helton and
Sunbury, especially in leccations where entry into a street is such
to exclude the use of a guy behind the tee-pole and a slack span is

used to gain access to the street.

The immecdiate step tzken to remedy this problem hac becn to

fit mid-span spreaders.

Other sugcestions are:

1. Hinimise the number of glack spans by use of side-

walk guys.

2. Vhen slack epanc rmust be used employ the tightest
stringing that can be tolerated by upnguyed poles.
hen stringing £.C.5.R. conductor slack, ceiling
of the wire may still be evident when pulled up
to design tensions, hence tighter stringing is
sometimes necessary for the esake of appearance;
it then minimises the clashing problem.

3. The use of 8'G" crossarms for slack spans even

though design sags are less than 3'9",

This

tends toward "over-designing'', but construction
gangs have commented that slack stringing to
standard constructicn drawings is difficult

and that there is a tendency for the sag to
change sometime after the line has been

erccted.
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CONUUCTORS CLASHIRG URDER HIGH WINDS

In reply to your memorendum (BVC/TicC) of
25th Ilcreh, 1669, we have now completed an investigztion
irto cecuses of conductors clashing in the arec under
cur control. As we know of no cases of conductors
clcshing, where existing design requirements are met,
we can only ascume thet these requiremernts are zdegucte.

Ve are only ewore cf a reletive smzll
rber of cases of conducters cleshing and in all these
ccces we heve Tfound thet the construction dic not
conform with present day design criteria. DIor example,
conductors out of sag; incorrect pole or conductor
spccing, ete.

Cne of the ceauses of conductors cleshing in
the pest could be attributed to trees being in cliose
proxinity to power lines, however, during the last few
years this Branch has introduced grezter clearances wien
clezring trees, znd it is therefore expected thet we
will prevent fuiure cases of conductors clashing, due
to this czuse,

(S )

In the pest we heve zlso found thot 22kV
transpositions, when ccnstructed to Drawing Lo.
XXC/7023/10. ere liable to ccrducteor clzshing, czused
by flocks of gclahs. During the past few years, to
overcome this hezard, we have increaced the vertic:cl
seperation by on additionzl foot.

7 M) e
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Furticr to my letter of the 25th haroli, 17063, it is now
udvised that woalysis ef the replies received hes failed to spotiiht
any peneral inadeqguscy of stundard ceparatiunse ilost of the
reyorted incice ts seem to relzte to claching of low wellige conauctors
particclerly where slaock sjune andfor small-ccction switcl. wires wre
involvcu. vory few heve inciceuts werc reported, except where
invelving sune outside agents eu h &3 trees, birdas, flyirn: debris,
etec. accurcingly, it iz depirec to record -

(1) o slteretion is ceateaplated of the separations specificd
in droving =0se VEY/T0.1/3, ViQ/7060/S, VAS/P70LC/ Gy
VAQSTI3G/ e

(ii) wviscrectionary use of fibre glass asprecders ig recocmended
oL l.Ve. spans where a particular local :riblem is
eucn.untered.

(iii) Indivioual suitching of street 1i hte by mecos of photo
electiric cells is buing icvestigated as a posuible
alternative to suiich wircee

lp tnis re.art, & guantity of cells will shortly be

\ / .
V despatebed to brauches zuc you are invitec to instzll tiec in
:suitablr locationze.
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