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ABSTRACT

- This report describes electrical logging tests
carried out in bore holes én the brown coal fields near
Morwell, in response to an application by the State
Electricity Commission of Victoria., The equipment used
was & two-channel, single-eclectrode Widco iogger. The
principle of the methods and some interpretation techniques
are discussed. On some logs the resistivity values in the.
clay sections are slightly higher than those in the brown
coal section (e.g. at Maryvale 1111 and Narracan 1555)
but on most logs the resistivity values for clays, sandy
clays or fine sands are about the same as those for brown
coal,

Some sandy clays or clays show small to ﬁoderate
self-potential anomalies. Small self-potential anomalies
are sometimes found in the brown coal sections.

The porosity and permeability ranges, and hence
the resistivity and self-potential ranges, for brown coal,
clays, sandy clays and fine sands overlap. It is therefore
impossible to formulate consistent interpretation rules to
distinguish brown coal from clays, sandy clays and fine

sands on electrical logs.

(1ii)



1. INTRODUCTION

The Victorian State Electricity Commission, which
controls the development and utilisation of the Gippsland
brown coal deposits, carrieg out a continuous drilling
programme to assist in exploration for further deposits.

In October, 195, the Commission applied to the Bureau of
Mineral Resources for electric logging tests to be carried
out in several drill holes near ¥orwell. The obiects of

the tests were to determine whether it is possible, by
electric logging, to indicate the depth to, and thickness
of, the brown coal deposits, and to indicate the presence and
thigkness of clay, shale and sznd layers within the brown
coal,

The logging was carried out by the Geophysical
Section of the Bureau in 195L and 1955. : :

2. EQUIDPMENT

The instrument uscd was a "Widco" two-channel logger
(model XDM) manufactured by the Well Instrument Developing
Company, Bellaire, Texas, U.S.A, The instrument uses a
single electrode and records continuously the variations of
resistivity and self-potential (S.P.) The resistivity and
S.P. logs are recorded sinultaneously side by side on a paper
chart,

; The logger consists essentially of the. following
components :-

(a) Recorder : Brown "Electronik'" recording
potentiometer, oscillator, two amplifiers
and convertors, and control panel, '

(b). Reel : Cable reel (to accommodate 2500‘ft.
of cable), % h.p. motor, clutch, cable,
electrode and collector,

(¢) Paper drive : Sheave wheel, associated gearing:
and depth scales,

Power for the reforder is‘supplied by an "Onan"
120 volt A.C. generator.

The depth scales are 20 and 50 ft/inch; the S.P.
scales are 20,50, 100 and 200 mV/inch and the resistivity
scales 2.5, 5, 10, 25, 50 and 100 oums/inch. The logging
cable is a single-conductor, stranded, steel cable with a
tensile strength of 600 1lbs. and is covered with neoprene.
The normal wincding speed is about 17 ft. per second.

For further details of the instruments, the reader
is referred to the operetion manual supplied by the Well
Instrument Developing Company.

3. METHODS

(a) Single-elecirode Resistivity Logging.

Single-electrode resistivity logging consists of
continuously recording the variastions in resistance between
the logging electirode, which is raised or lowered in the
hole, and the ground electrode situated at the surface,
usually in the mud pit. Nearly all the resistance in the
circuit is in the immediate neighbourhood of the electrodes.
As the ground electrode is stationary, its resistance may
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be assumed to be constant during the measurements and the
changes of resistance recorded are tnercfore due to variations
in the resistivity orf the materials around the logging
electrode. '

, The amplitude of the variation in resistivity depends
mainly on the bore diameter, the resistivity of the mud, and
the resistivity and thickness of the beds opposite the
logging electrode., The recorded variations, due to differences
in resistivity between adjacent beds, are not linearly related
to the above parameters. Varistions in the higzher ranges of
resistivity have a smaller effect than similar variations in
the lower ranges. This factor has the effect of compressing
the resistivity record in the higher ranges and makes it
inpossible to estimate the true resistivity of a bed from the
resistivity log. :

The resistivity of 2 rock depends wmainly on-the
following factors :=- : :

(i) ~Porosity, -
(ii) Shape and arrangemsut of pores,
(iii) Degree of saturation of pores with solutions,
and
(iv) The resistivity of the solution.

Roclkks below groundwater level are uvsually saturated,
Disregarding factors of minor importance, the resistivity of the
pore solution is inversely proportional to the salinity of
the solution. The resistivity of @ rock is also inversely
proportional to the porosity.

(b) Self-potentisl (S.P.) logging.

The sclf-potential log is obtained by measuring
continuously the potential diffzrence between the logging
(moving) electrode and the ground elecirode. As the ground
electrode is at a constant potential, variations of potential
shown on the record represent the variations of potential
in the Dbore hole.

Laboratory experiments have shown that the total
electromotive force (E) generated by electro-chemical reactions
in a bore can be represented by theanpirical formula :-

E

X logqo Rm/ Rw (Schlurnberger, 1949), in which
Rm = resistivity of the mmd

Ry = resistivity of the pore solution in a porous rock,

and K i3 a constant depcnding on the nature of the rock.

For clean sands ancd a pore solution of sodium chloride,
with E expressed in millivolis, XX equals about 70. For sands
containing clay, i.ec. sands of lower permeability, K is lower.

(¢c) Interpretation technicues.

. Though it will be seen from the results (see Section L
below) that no specific interpretation rules can be given for
the logging under rcview, the general principles discussed below
will help to familiarise the reader with this type of work.
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(i) Shales and Clays.

The S.P. vslue of shales anc clays is customarily
used as a zero reference line, DBecause shales and clays have
high porosities, their resistivity is usually the lowest in the
section, The resistivity of the brown coal at Morwell is about
equal to, or less than, that of shales and clays.

(ii) Sandstone and conglomerates.

Conglomerates and unsorted, .coarse sandstones, because
of their high permeability and low porosity, show high S.P,
values and high resistivities. They mark the water yielding
formations (aguifers). Well-sorted, fine-grained sandstones,
because of their lower permeability and higher porosity, are
characterised by moderate to high S.P. values and moderate
resistivities.

(1iii) Brown coal at Morwell.

The brown coals at korwell are characterised by low
S.P. values and low resistivities. These characteristics are
adequately explsined by low permcability and high porosity.
The resistivity curves have an irreguler saw-tooth appearance,
indicating small but rapid changes in porosity.

b RESULTS

The locations of the drill holes are shown on Plate 1,
and the individual logs are reproduced on Plates 2 to 6,
Appendices 1 and 2 contain the drilling logs and chemical
analyses of 'drill hole saumples resvectively, as supplied by the
Commission.

‘ Before discussing the results, it should be noted that
electric logeing of the type used at Morwell could be carried
out only below ground-water level because :-

(a) Most of the drill holes were not filled with conditioned
mud (or bentonite) to make the wall of the hole impermeable.
Solution above ground-water level would therefore seep
away rapidly.

(b) The upper vart of most holes was cased.

Because of these reasons, it was not possible in most
of the holes to log the transition from overburden to coal,
which usually occurs near the surface, Also, most holes were
not logged to total depth becausc of partial caving.

The logs of individual holes are discussed in detail
below.

(i) MARYVALE 1411 (Plate 2).

The driller's log shows Drown coal between 36 ft. and
190 ft., inferior coal at 190 to 154 ft., end clay between 194
and 204 ft.

The S,P. log shows 1littlc variation throughout its
length.

The resistivity log shows a break at 108 ft., indicating
a discontinuity within the coal section. A formation of relative-
1ly high resistivity is found between 193 and 206 feet.
Apparently the clay between 193 and 206 feet shows up by a
slightly higher resistivity than brown coal, on the resistivity
log. :
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Chemical analy51q ingicates th%t the mg%%tu¥e content
o

/ .
of the coal ranges from 5C to 67 per cent, and t clay is
53 per cent.,
(ii) MARYVALE 41415 (Plate 2). ' .

: The driller's log indicates brown coal from 80 to
316 feet. The 8.P. log shows little variation. The resistivity
l8ghasanirregular appearance, with breaks at 147 and 200 feet.
There are no special features in the driller's log corre%pondlng
to these breaks., The moisture content of the coal is between
63 and 66 per cent,

(iii) FARRACAN 41554 (Plate 3).

The driller's logz indicates sand from 41 to 46 feet
and coal from 46 to 215 feet. The S.P. log is featureless, and
the resistivity log nes an irregular saw-tooth appearance.

No geologicel explanation can be given for the small, but
rapid variations in the resistivity logs.

(iv) NARRACAN 1555 (Plate 3).

The driller's log indicates sandy clsasy above 46 ft.,
brown coasl below 46 ft. The S.P. log shows little variation,
The resistivity log shows a sudden drop in resistivity below
43 £t. and aprwerently tne sandy clay has a higher resitivity
than the brown coal,

(v) NARRACAN 1561 (Plate L).

This hole was drilled with a "Failing" rotary drill
and bentonite mud. . The S.P. curve shows pealis between 201 and
205 ft., 302 and 314 ft., and LL5 and 449 £t. These probably
reprecsent the more vermeatle zZones in the section. However,
the ariller's log shows that the first peak falls within "brown
clay", the second within "brown sand, silt and clay", and the
third corresponds to a bed of "brown clay and silty clay" within
‘the coal section. As clays usually have very low permeability,
elther the description on the drillerbs log or the interpretation
of the S.P. log is at fault.

Reversal of the features normally recorded on the
S.P. log indicates that the resistivity of the pore solution is
greater than that of the drilling mud, which probably means
that the salinity of the pore soiutions 1is less than that of
the drilling mud. This can cliearly be seen by study. of the
formula on p.-2e.

The resistivity log has an irregular appearance, with
several festures. The oriller's log describes the section
between 189 and 249 feet as clay, whereas the resistivity log
shows no anpreciable difference from the overlying brown coal,.
The resistivity is generally lower helow 246 feet than above
246 feet, with the exception of the scction between 290 and
320 ft. -

According to the driller's log, alternate layers of
coal and clay are present between 246 and 290 ft., clay, silt
and fine sand between 290 and 320 ft., and brown coal Jelow
320 ft. to the end of the log at 500 ft.

The chemical enalysis shows that the moisture content
of the brown coal above 188 ft. ranges between 66 and 73 per
cent, and at 10 ft. itis 67 per cent., Inferior coal between
271 and 281 ft. has a m01sture content of €1 ner cent.,
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- The evidence obtained from this bore hole clearly
illustrates that the difference inresistivity between clay and
brown coal is so small, and the variations in the electrical
properties of clay and brown coal are so large, that it is
 impossible to make consistent interpretation rules to distinguish
between theim on electric logs.

(vi) NARRACAN 819 (Plate 5).

This hole was drilled with a "Failing" rotary drill,

- On the S.P. log, small features above 100 feet probably
indicate permeable zones within the brown coal. Between 203
and 210 ft., a 8.P. anomaly corresponds with ligneous clay
shown on the driller's log, and also coincides with a small
anomaly on the resistance log.

Between 255 and 265 ft., a S.P. anomaly corresponds with
sandy clay on the drilier's log and with a general lower resis-
tivity.

Between 364 and 420 ft., S.P. anomalies corresnond with
grey and brown silty clay on the driller's log,

The S,P. ahomalies indicate more permeable zones. As
in Narracan 1561, the features are reversed, indicating that the
salinity of the pore solutions is lower than that of the drilling
mud. The resistivity log snhows a decrease in resistivity below
260 ft. The driller's log to a depth of 420 ft. shows two main
coal zones. The first of these is between 45 and 175 ft. with a
relatively high resistivity, and about 68 per cent moisture
content, and the second between 287 and 389 ft., with a relatively
low resistivity and 54 to 60 per cent moisture content. A large
rart of the clay zones cannot e distinguished from brown coal
on the electrical logs. As at Warracan 1561, the evidence
obtained from this bore hole shows that it is impossible to
make consistent interpretation rules to distinguish between
clay and brown coal on electric logs.

(vii) TANJIL EAST 14109 (Plaie 6).

\ The drilling log indicates brown coal between 24 and 68
feet, The resistivity log shows 2 rapid increase in resistivity
above 54 feet which is. umrobably due to a decrease inwater content
in the overburden above ground-water level. No other conclusions
can be drawn from the electric logs.

(viii) TANJIL EBAST 1110 (Plate 6).

The feature in the S.P. log at 67 feet is probably
associated with the bottom of the coal zZone., The troughs and
peaks in the S.P. log between 67 and 100 feet (bottom of hole)
indicate permeable and impermezshle zones respectively, and can
be interpreted as alternating clay and sand layers. The
resistivity log has an irregular appearance from 4O to 100 .
feet with no special features., The drilling log indicates brown
coal from 19 to 75 feelt and brown clay from 75 to 100 feet.

(ix) TANJIL EAST 41411 (Plate 6). :

This hole was logged to only 60 ft. The electric
log does not indicate the presence of brown coal, and the data
are insufficient for interpretation,

(x) TANJIL FAST 4135 (Plate 6).

The driller's log shows sandy clay to 25 ft. and coeal
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from 25 to 225 ft. The S.P., log shows a few features below
130 ft., and the resistivity curve has an irregular appearance
below 20 feet. The evidence from this logs shows that the
variation in electrical proverties of the brown coal is such
that no consistent interpretation rules can be made.

(xi) TANJIL EAST 1136 (Plate 6).

The driller's log show sandy and grey clay to a depth
of 22 ft. and coal from 22 to 195 ft. Electric logs were taken
to a depth of 100 ft. The 5.P. log shows features at 47, 90
and 96 feet for which no explanation has been found, and the
resistivity log has an irregular appearance., No consistent
interpretation rules can be mede from the evidence of the
electric logs.

5e CONCLUSTIONS

The rock types encountered in the logzing experiments
are few, being meinly brown coal, with occasional bands or
layers of clay, silty clay and fine sand.

Rroym coal and fine sands or sandy cleys show S.P.
anomalies in a few places though not consistently. The S.P.
anomalies cannot therefore be used itc distinguish between brown
coal and non-brtown coal formations.

. The resistivity ranges (as measured by the resistivity
logs) of brown coal and clays overlap, due to the fact that
the moisture content of brown coal ranges between 55 and 75
ver cent and that of clays often exceeds 50 per cent.

Summarising, it may be said thet it is not possible to
make consistent interpretation rules or to distinguish clays
and fine sands from brown coal on £.P. and resistivity logs
in the Morwell brown coal area.

From the experiments, it appears that the boundary
between brown coal, ané clays and sands -could not be unambiguously
determined,

Schlunberger Well Surveying Corporation, 1949 -

Review of Schlumberger well logging and auxiliary
methods, p. 3.
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PRILLER'S LOGS.




MARYVALE 1111

Location. Zone T, Co-ordinates 1,318,552E/854,926N,

Thickness

Particulars of Core Struck at
(feet) (feet)
Clay filling 3 0
Mottled Clay 12 3
Mottled Sility Clay 3 15
Clayey Silt 7 18
Clayey Sand 3 25
Mottled Clay 2 28
Grey Clay 4 30
Brown Clayey Silt -2 34
COAL - wet 9 36
- brown 12 45
- woody 2 57
- brown 27 59
- woody 1 86
-~ brown 18 87
- wet & woody 3 105
- brown 16 108
- woody 3 124
- brown 6 127
- wet & woody 1 133
- brown ok 134
- woody 3 145
- browm 8 148
- soft 3 156
- brown 22 159
- wet & woody 3 181
- brown 5 184
- soft 1 189
Inferior Coal 4 190
Brown Clay 10 194
Brown Silty Clay 4 204
COAL - brown 18- 208
Ligneous Clay 2 226
Brown Clay ' 2 228
Ligneous Clay 2 230
COAL - soft 5 232
- brown 3 237
- soft woody 2 240
Ligneous Clay 1 242 -

Brown Clay 5 243
COAL - brown 60 248
= woody " 308
-~ brown 43 309
- soft woody 3 352
- brown .69 355
- woody 3 424
- brown 72 427
Sandy Clay 1 499
39+ 500

COAL - brown




Location

MARYVALE 1115

Zone 7, Co-ordinates 1,318,612E/852,819N.

Particulars of Core Thickness Struck at
(feet) (feet)

Road Filling 2 0
Sandy Clay 1 2
Mottled Clay 6 3
Mottled Sandy Clay 1 9
Sand - 4 15
Sandy Clay 13 20
Mottled Sandy Clay 2 33
Mottled Clay 5 35
Sandy Clay 2 40
Mottled Clay 2 42
Sandy Clay 2 44
Coarse Sand 4 - 46
Sandy Clay 6 50
Mottled Sandy Clay 1 56
Sandy Clay Ll 57
Inferior Coal 1 68
Sandy Clay 6 69
Ligneous Clay "5 15
COAL- brown 12 80
- woody 17 92
- brown 34 109
- woody 17 143
- brown- 120 160
- woody & damp 2 280
- brown 5 282
- woody & damp . 28%
- brown 27 289
Ligneous Clay 10 316
Inferior Coal 4 326
COAL - brown 42 330
~ damp 2 372
- brown 16 374
Inferior CToal 9 390
Ligneous Clay 8 399
Grey Clay : 2 407
Inferior Coal 8 412
Ligneous Clay 4 420
Brown Clay 3 424
Sandy Clay 2 427
Ligneous Clay i 2 429
Brown Clay 6 430
Sandy Clay 7 436
Brown Clay . 4 443
Inferior Coal 3 - 447
COAL - brown’ 48 450
- damp 8 498
- brown 5 506
- damp 9 511
- brown 2 520
- damp 2 522
- brown 165 524
Brown-Clay containing Coal 2 689
COAL - brown 29+ 691




NARRACAN 1554

Location. ~ Co-ordinates 1,301,162E/865,565N

o

Particulars of Core Thickness Struck at
(feet) (feet)
Soil 1 0
Mottled Sandy Clay 40 1
Sand 5 41
COAL 169 46
Grey Clay 15 215
Ligneous Clay 5 230
COAL 12 235
Silty Clay 12 247
Ligneous Clay 3 259
COAL 4 262
Silty Clay 8 266
Inferior Coal 2 274
Silty Clay 3 276
Inferior Coal 1 279
Silty Clay 10 280
COAL 53 290
Grey Clay 17 343
Sand 6 360
Sandy Clay 46 366
COAL ' 2 412
Silty Clay 23 414
COAL 2 437
Silty Clay 18 439
Silt 20 457
Sand ) 477
Brown Clay 5 486
Sand 10 491
Grey Clay 12 501
Sand 5 513
Brown Clay 9 518
COAL 8 527
Grey Clay 6 535
COAL 3 541
Grey Clay 5 544
COAL 29 549
Inferior Coal 20 578
COAL 62 598
Inferior Coal 8 660
Silt 4 668
Inferior Coal T 672
Grey Clay 22 679
Brown Clay containing Coal 23 TCL
Grey Clay 22 724
Sand 11 746
Brown Clay 4 157
Brey Clay 38 761
COAL i 769
Grey Clay 8 776
COAL 78 784
Ligneous Silty Clay 2 862
Grey Clay 2 864
COAL 6 866
Inferior Coal 3 872
COAL 4- 875
Brown Silty Clay 4 879
12+ 883

| Grey Clay.




NARRACAN 1555.

Location., Co-ordinates 1,297,912E/863,055N.
Particulars of Core Thickness Struck at
(feet) (feet)
Soil 1 0
Mottled Sandy Clay 45 1
COAL 111 46
Ligneous Clay 2 157
Brown Clay cont. coal 13 159
Grey Silty clay 17 172
Brown clay cont. coal 12 189
Ligneous Clay 3 201
COAL 5 204
Sandy Clay T 209
Ligneous Clay 4 216
Brown Silty clay 15 220
COAL 55 235
Brown silty clay 62 290
Grey sandy clay 41 352
- |Brown clay 9 393
Grey sandy clay T 402
Grey clay 35 409
Grey sandy clay 24 444
COAL 147 468
Ligneous clay 23 - 615
Sand ~ 13 638
Ligneous clay -, 6 651
Grey clay 3 657
Brown sandy clay 22 660
COAL 96 682
Clay 14 - 778
Cemented sand 2+ 792

NOTE: Coal not yet

confirmed by analysis.




NARRACAN 1561

Brovn Silty Clay

Location, Co-ordinates 1,303,586E/860,316N
Particulars of Core Thickness Struck at
‘ (feet) (feet)
Soil 2 0
Mottled Silty Clay 8 2
Grey Silt 2 10
Gravel 5 12
Grey Sandy Clay 2 17
Grey Silt & Sand 2 19
Inferior Coal 3 21
COAL - DRY 26 24
COAL - WET 30 50
COAL - BROWN 59 130
Brown Clay 17 189
Brown Silty Clay 43 206
Brown Clay & Coal 4 249
COAL - BROWN 2 253
Brown Clay 8 £55
COAL - BROUH 1 263
Brown Clay & Coal 1 264
Brown Clay T 265
Brown Clay & Coal 1 272
COAL - BROWN 3 273
Brown Clay & Coal 4 276
COAL - BROWN 8 280
Brown Clay 9 288
Brown Clay & Silt 5 297
Brown Clay 2 302
Grey Clay 2 304
Brown Sand, Silt & Clay Ll 306
Fine Sand 5 317
COAL - BROWN 124 322
Brown Clay - 3 446,
Brown Silty Clay 2 449
COAL . B 451
Fine Sand 3 502
" |COAL 135 505
Brown Clay 2 640
Grey Clay 5 642
Ligneous Clay 5 647
Grey Clay 4 652
Coarse Sand 2 656
Grey Clay 2 658
COAL 1 660
Ligneous Clay 2 661
Grey Clay 15 663
Brown Silty Clay 12 678
COAL 165 690
2+ 855




NARRACAN 819

Location. _ Co-ordinates 1,303686E/862,604N.
Particulars of Core ' - Thickness ~ Stmck at
(feet) (feet)
Soil 1 0
Mottled sandy clay - 40 1
Coal o : 134 41
Clay . , 28 175
Coal - 1l 203 -
Ligneous clay . 14 204
Coal 1 218
Grey clay ' 41 219
Sandy clay 27 | 260
Coal , 102 287
Brown silty clay 4 389
Grey silty clay 16 : 393
Brown silty clay - 25 409
Clayey sand 434

End of electrical logging at 431!,
bore continues to 906', '
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TANJIL EAST 1109.

Particulars of Core Thickness Struck at
(feet) (feet)
1So0il 1 0
Mottled Sandy Clay 21 o !
Ligneous Clay 2 22
Coal : 44 24
Ligneous Silty Clay 11 68
Brown Clay 4+ 79
TANJIL EAST 1110,
Particulars of Core Thickness Struck at
$ (feet) (feet)
Soil 1 o}
Mottled Sandy Clay 18 1
Coal 56 19
Brown Clay 26 75
frey Clay 5+ 101
TANJIL EAST 1111.
Particulars of Core Thickness Struck at
(feet) (feet)
Soil 1 0
[Mottled Sandy Clay 16 ol
Inferior Coal 35 17
Coal 66 52
Silty Clay 17 118
Coal 22 135
Grey Clay 13 197
Coal 5 170
Grey Clay 7 175
Coal 6 182
Grey Clay 12+ 188




TANJIL BAST 1135

Particulars of Core Thickness Struck at
v (feet) (feet)
Soil 1 0
Sandy Clay 24 1
Coal 200+ 25
TANJIL EAST 1136,
Particulars of Core Thickness Struck at
(feet) (feet)
Soil 2 0
Sandy Clay 6 2
Grey Clay 14 8
Coal - hard 173 22
- prown + 195




APPENDIX 2.

CHEMICAL ANALYSES OF DRILL HOLE

SANPLES AND CORES,
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STATE ELECTRICITY COMMISSION OF VICTORIA

RESEARCH DEPARTMENT
FUEL RESEARCH LABORATORY — RICHMOND
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Bl 340-358Q G40 | 2.2 |
Bl 350-360 51,8 | 2,2 |55,k 4.9 | 26,1 0,3 2.3 | 11,070 52.2 4s. %
L 62,2 | 2,0 ! i
L 3 Gg.o 2.; ] !
- " ‘i.?i f - Infqricr cnel AI .
) L 5
. ‘ﬁﬁ?rim- cosl [ =
Ig:_iﬂor " S !
® ; | ! )
. 1 | ! . 1
:&-a ;.'i. 2.9 66,7 k.8 25.}5 03| 203 | 11,9170 51,3 85.8
. h ”.0 ’.’ | ! !
b 8.4 1.9 : ; ‘ ;
> . —H — 1 + |
51 57.9 ' ;
Bl 320330 3.8 1.6 675, 8.8 25.8' 0.2, 1.7 11,204 30,7 . &7.6
3 5 58.3 8 j ' | i !
- s b ! i .
1 | ' . ! i /Contd.
Nitregen L4 (Dry basis) From aggregate samplei:—
Ronlrkl_:-— :
Bﬂoll-l‘l&:ﬁh“mﬂﬂdmuwd-
B C39- 6/
3R =« Drewm

STATE ELECTRICITY COMMISSION OF VICTORIA
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- STATE ELECTRICITY COMMISSION OF VICTORIA

_ 2.
RESEARCH DEPARTMENT
FUEL RESEARCH LABORATORY — RICHMOND
BROWN COAL INVESTIGATION
ANALYSIS OF BORE No el
; : - : . Calorifi ' Proximate Analysis 7%
Dopth 1n | Melgture| Ak [ Thimetpme R Op ey Value | (Dry basi)
Feet : ; "O+N| g (Grossdry) :  Volatile ;|  Fixed

(As recd.) |(Dry buls)i—‘C——‘f_ H by difl, | S _; Ash | BThALAb, f___M_a_tte_r__ 3 Carbon_

67.6 | 8.8 | 25.8 0.2 1.6 | 11,180 530.1 48.3

63.C| 49 | 25,1 0.2 | 1.8 | 11,41¢ 50,2 | W&.D

§5o-66d 58.9 | 1.%

Nitregen ’ (Dry basis) From aggregate sample::—--

Resirkn:— Symbole en left epply to colour ~r dried ersl -

BL « Blask
BR « Byrown




STATE ELECTRICITY COMMISSION OF VICTORIA

RESEARCH DEPARTMENT
FUEL RESEARCH LABORATORY — RICHMOND
BROWN COAL INVESTIGATION

ANALYSIS OF BORE No.....

1554 m

A%

Depth in MoiatureL A';h | Llnmate Analysns % (Dry basis) Ca‘;‘:ll':l‘:‘? f P'“"(“B:; 't::ll:)"“' 7
s soorben 0 fan| 2 T VERER S i
"0 ) Toj’ : ‘ x | [ .
5| 69.h 1.2 ; | |
3 69.5 1.0 66.7 4.6  Z7.2 0.2 1.3 11,130 ”'_‘ [V W
"' e O 'o” '
B |
'07"“ 8.5 2.6 |
117428 68.2 27| 66.2 h.6 | 26.8| 0.2| 2.2 10,850 510 6.8
1 % ‘5. 107 : l
n‘-.'-‘-'v‘:;; . B& ; 5 + |
1581 65 @ " i ] :
169479 b 1.7 66.6 k.7 | 26.5 O.b| 1.8 11,090 ' 52,2 w6.0
e - I ,
I ﬁ pat I *
R/B )
- ; | .
o R | —
® [ _—i
3 “ ?T Lmqpm- E?.T * | ;
5%9- 2880, mlor tod T g
§/3-1) “ { | .
20292 0244 H ]' Jl o
: X 50, & . I | !
' 1.8 i ; % : * ,
" ‘7.# ho‘] 26.)1 0.‘4‘ 1.7 r".m ) 5202 “01
19 . / :
1. ! : i |
SR T B b
: ! !’ |
ﬁ 65.9 b.55 26.1 o.si 3.2 'Ho,géo 50.6 k6.2
. 1 | :
225t —YZGTer
2§ 666 4.6 25 0.3| 3.4 11,190 ' 50.0 ‘L4E.9
Lt ," 0! |
T .’«:-f- el ﬁﬁdw W ] )
=3 BTN 53'1 mmm — |
— ‘ ? T 63 B
Nitregen (Dry basiz) From aggregate sample::~
Remarks:- -
o C39-6/



STATE ELECTRICITY COMMISSION OF VICTORIA

. RESEARCH DEPARTMENT
‘ FUEL RESEARCH LABORATORY — RICHMOND
p X BROWN COAL INVESTIGATION
1 Barveeea
- ANALYSIS OF BORE No ,“
5 -. i ¥ ifi Proximate Analysis %
- Ultimate Analysis % (Dry basis) (‘J‘;;:lec I (Dry basis)
O+N (Gross dry) Volatile Fixed
£ , H | by i, S | Ash | BTHhU./Ib. | Matter Carboa
67.1| 8.6 23.8 [0.3 ko2 11,220 |A7.3 8.
LR S
i 67.8! k.7 23.6 (0.3 |3.6 Mo3T0 | N7.6 nacs
n e
| |
g |
i
- )
l
~ i
g i .
| l [
! | i
| ; .
I ] |
i \ i |
. !
|
s i
o |
| | | ,
; } i 5
: ‘ | :
! { ! .
. ! i i
' | i f ‘
; : | ~ i |
; : i
% : | t g
~ E | | I
. ‘ g ! ! !
I | | |
‘ ! ' 2 | }
i | |
| i | b i |
Nitregen 25 (Dry basis) From aggregate sample;:-- ,
R
™




STATE EL. (RICITY COMMISSION O} iCTORIA /

RESEARCH DEPARTMENT
FUEL RESEARCH LABORATORY —KICHMOND  $g¢ SEParate

BROWN COAL INVESTIGATION repord Loy

ANALYSIS OF BORE No... 1335 Barvesam uis of ank.

Depth tn | Moisture | Ash Ultimate Analysis % (Dry basis) Cn‘lf;;:ic { P’“‘i‘("l;:; fb::i':)‘" %
Fﬁ (As secd) (Dry basis) € H l ol & _’ anh Qg{ﬁf/ﬁ)! Yaialile | Fixed '
| 5255 66.2 | 1.3 f T T
a'z‘.i;és' 2:”.- 3 66.6/4.8 |27.5 | 0.2 ml
L ) ° L [ ] [ ] ° ‘1 [ 2 l
:“ 3 2:.1, ?.: 5 9 11, L4 7 (Y Y
. ” ’, L J [
N et
ﬁ!k‘:”‘“'l 1.‘3 66.2/5.1 (25.8 | 0.5 | 2.5 111,250 6 | &
SHCEEL £} o males nspme e
- A -4 1 &e3
BR B3.6 | 2.0
R .Y T IS .
BL 6205 205 ! . ! S
BR 250-260 [60.6 3 66.5/h.8 |26.h | 0.5 | 1.8 11,080 .| 52.5  kS.7
BL 27060.8 | 1. |
BR 280 [60.8 1.6 |
BR 61.0 1.8 |l
BL B | L8 .
BL W75=485 54.6 | 4.1 ‘
BL M 5“.1 ho9 65.‘ ho7 ”.: on’ 3.2 10.9& 52.0 i uoa
g 96-506 |54.2 2.8 J
BL % .i ;.g J‘ i
BL [526-537 |54. 2.8 5 ; |
Bl 37 ; 5"-&0 2.5 66.7 “07 2508 1003 2.5 1,100 ’ 5109 ; k’o‘
M 547-557 55.h | 2.3 | | |
= g ae g -
BR [578-588 |53.8 | 2.9 R |
BL 508-398 [53.4 | 2.9 |66.9(4.9 [24.5 10.3 | 3.4 'n.zzo 51,8 | 4u.8
BL 9 o8 5"0“ lhh ! X ’ | '
B OH'S 5he? 5 % ; ’ ll :
I | | { !
5L a2 7‘9”2 gg.? gfg | D L ] P
B JO1-712| = | 7.2 | 641 L5 22,2 0.9 | 8.3 10,670 ' 4T.3 ' Lh.6
BL — o i { i |-
BL é.f Z.; ] i | ! 3k} i
o Ea et A 2 S R N i 1
BL }';:’Ig r53:23 7:2 | 64T ike5 [22.5 0.5 " 7.8 10,810 | h6.0 :u.
n 53.2 | 7.8 ‘ ; i |
. i

290~-3
934,02
®m The sawple ecantainod maresaits.




STATE ELECTRICITY COMMISSION OF VICTORIA

RESEARCH DEPARTMENT //,
FUEL RESEARCH LABORATORY — RICHMOND
BROWN COAL INVESTIGATION

ANALYSIS OF BORE No

_ . . : . ! Calorific : Proximate Analysis %
Depth ‘in Mol%ture Ar;h b:umate Analysis %, (Dry bcslls) Valoe (Dry basis)
Feet . O+N ' (Groas dry) Volatile Fixed
Qeret)Omberi) C | B | Sge| S 0 oah | ERER | ater

I
! | Carben
i LA O ot
! N

88 § 3 66T 46 [21.3) 02| L2 10,950 0.3 | 45

= SRR

26.6 0.2] 1.6 | 11,130| 0.8 | 47.6

262| 0o3| 1.9 | 11,140 5%e4 | 467

B

. |
23.5) 0.3, 2.8 11,470 47.8 | 49.4
1 t | ! j
] A!;‘_‘ 'T :
| i
233 03] 2.8 11,650 463 50.9
0 i | l |
A R A EE A — i r
823=333/9%:2 | 4.6 [63e8 ° 4.8 1 22.2) 0.4 3.8 | 11,5301 456.9 i 49.7
833-8445%.5 | 4.6 | ; ? ; -
Be kil | | !
N 1 j 1 .
| f l
1; N
S B .
o A
| | o |
i o
! . ! l | !
! ; I i ] .
l ’ v i l :
| S i ;
I ! ' ' ' . !
Nitregen (Dry basiz) From aggregate sample::'—-

l_!c_lpa_rks:—




STATE ELECTRICITY COMMISSION OF VICTORIA

RESEARCH DEPARTMENT
FUEL RESEARCH LABORATORY — RICHMOND
BROWN COAL INVESTIGATION

819 NARRACAK
ANALYSIS OF BORE No... e

/

P ey b g o Dhms o Ceedy ale e
| i ‘ .M ' _
o %
AS—46 | 67.5 1.8
-48 ' 6%5.8 2.0
9 6.9 2.1
49-%0 . 66.9 1.8
50-81 @ 69.6 1.5 66.9 1.8
54-52 ;. T70.5 1.7
52~53 ' 69.T7 1.9 .
53~-54 -d :-S
| eJ’ PY .
56-57 68.4 1.6
;g'_'gg g’r.g :og ‘5 8 5 g;'n:m;d Slnplo ‘,'-15. ,
: e O . [ . ‘o e 02 ‘07 ’o 9” 1.2 o’
59-60 ' 68.6 1.7 ’ ? st
§0-61 68.6/ 1.5
6“'62 . 69.0 2.4 6809 1.9
6)}-64  T0.2' 2.%
ggz ' ;1.#? 2.}
| 66-6T  67.7. 1.2
{“,-68 68.0 ‘02 l
| 6869 68.8; 1.2
69-70 . 68.8' 1.1 68.6 1.2
TO-T71 ' 69.% 1.2
T1-T2 69.8 ' 1.}
T3~T4 67.4 | 1.2
e ‘80‘ ‘02
(76~TT ' 68.6 1.3
7 "n i “og 1 ‘07
1 3 78 18 2 " oabinea
«0 1. ombine 1 1=9%*
8182 28'02 123 6.6 4.6 o
i 9.4 1.3 ® ‘i 27.4 002 1.2 11 020 'o ®
82-83 | €8.3 1.3 ’ s
83-84 ' 67.9 ! 1.2
“01 ! 'o =
86-87  68.8 . 1.1
87~-88 | 69.4 1.2
89-90 ' 69.8 1.8 69.5 1.3
”-91 “902 ! ‘o‘ . .
91-92 " T72.% | 0.9 Voedy ceal ,
i , . .
Nitrogen 'k (Dry basis) From aggregate sample.: - ,
&l_narks:—

G39-61



STATE ELECTRICITY COMMISSION OF VICTORIA

RESEARCH DEPARTMENT
FUEL RESEARCH LABORATORY — RICHMOND 2,
BROWN COAL INVESTIGATION

ANALYSIS OF BORE No. 313 EARRAGAN

[22m ! ‘ I Calorific Proximate Analysis %
Depth in j “m:/tun\l “rh R thlmate \nalysxq r (l)fy»l.)as?'ts) —— dValue L (Dry basis)
Feet “ . O + \ . DA I (Gross dry) Volatile Fixed
(As recd) i(Dry basis) C H o o difl S h 1 BTh.U./lb.  Matter Carhon _

| —
l I

98-93 ‘8.6
. 6B.3

° . Ve |
196~97 '€7.2 . 1.2 | ]
"98 68,0 | 1.2 X
’ 9 ‘80‘ ‘02 l | ' :
99-100 68.3) 1.2 !
h00-101 €8.1 | 1.2 68.0 1.2
bot-toz.sa.o 12
02-103 67.7 | 1.2 | f
403~104 67.8 | 1.2 | '
o : I '0 I b g -
P 1 ° : 1 ]
!06—-107 61.9 | 1.2 :
Y07-108 68.0 ' 1.2 /
0 1.2 . ?
(6) 1.0 Fﬂ , |
‘o‘ 07 1.1 '
0 ' 1;‘ 1
3 1.1% o
3 10,9
‘ T.% ) : ‘ Tn‘bmfw
:.8 ;5‘.5 4.7 27.3 0.} 11 050 51.0 47.9
. ;
1.0 $8.6 1.1
1.1
21-122 R Y
22-12) 1.2
A FY 3
& 7
; '0, )
' Ye 1
e}
1.4 68.6 1.)
1.4
1.2
1.4 .
‘0° S .
1.7 H
1.0 : |
1.0 .
P11 68,1 1.1 !
Nitrogen By (Dry basis) From aggregate sample::- - /“““

Remarks: -
T ® Ne$ insluded im moisture average as sample had

dried ous.
G39- 6/
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STATE ELECTRICITY COMMISSION OF VICTORIA

.18
RESEARCH DEPARTMENT .
FUEL RESEARCH LABORATORY — RICHMOND
BROWN COAL INVESTIGATION
819 axmaoAM
ANALYSIS OF BORE No.. . o o
. ; i eiloals o ; U Calorifi - Proximate Analysis 7%
Depth in ' Mujstare | mh | Ultimate Analysis ©0 (Dry basis) 0 PRZUE T (Dey basi)
Feet . ; T ' 0+ N . < ¢ (Grossdry) . Volatile Fixed
. i S 'eCd')'i(_l_’f’ basis) ' n (!iﬂ'. S ' Yl + B.Th.U., /th. Matter Carbon
. { i f |
| ) | i i
,13%“0' ‘7.0 :
1440 i 6

146—14; 2}.?

.“1"‘ ] .3
148-149 68.0
149-1%0:68.1
150-1%1 €8.2
131-152 66,3 |

67.6 1.2

; Combined sample 144!-178¢
‘6‘c' 409 2‘00 003 2.0 ! 1‘,220 ,300 ‘5.0

- el D ad al o

s ® & & © © © © ¢ O o 6 o © o & & 0 o

— -

~NSRW OO
i A P S QS

66-167 :69.9
67~168 68.7
68-169 67.0 | 2.
69-170 :68.2
70-171 68.3 2,5
T1=-172 66.9

e
NN -
¢ & o

nN N &NO&WQ““W*&&’

o

2.2

9.3

! 30‘
92-293 61.0 . 2.1
93~294 £3.9 ' 1.6
94-29% £0.6 ' 1.9 _

g /aontd,
Nitrogen ) (Dry basic) From aggregate sample::—-

&mgrks:—

G 39-6l



STATE ELECTRICITY COMMISSION OF VICTORIA

RESEARCH DEPARTMENT
FUEL RESEARCH LABORATORY — RICHMOND
BROWN COAL INVESTIGATION

ANALYSIS OF BORE No. 313 NARRAGAN

4.

} Depth in | Moisture ! Ash Ultimate. Analssis *v (Dey hasis) f Vallueite "r““g}ﬁif_:;g:;f;'“ L
e SR F B R X L
| | | | )
| | f :
. - ;ég% |
395"295 600 ) ;.2 ‘
L] | 3
Wﬁ ' zo! ! ,
9 299 64.‘ ] ’07 ' ! j
299-300 60,0 2,0 : , !
300-301:62.1 | 1.7 61,0 1.9 ;
301-302 59.9 ' 1.9
03-304 60.0 1.8 : ;
04-30% 61.6 ' 1.8 | ‘ Combined sample 287°' — 337
305—306‘6‘.4 - 1.8 66.6 4.6 26,1 0.% 2,2 11,180 51.8 46.0
5. - 60 1.8 i i '
08— 09 60.5 L 2¢1
09-310 68.0 | %.9 '
10-311:64.0 | 4.5 |
.}1 1-312:60.2 1.3 '61.9 2.7 ’
12-313 ' 60.8 i 1.8
13-314:60.6 1.9 ;
14-315 60.6 | 1.9
15-316:61.4 | 2.4
'{":600 g ' %01 .
. p de ¥
60.) ' 2.2 .
: § 6.6
60.6 ;| 2.9
60.4 (2,0 |
i 2.0
:200 60e 2 2-4
' 200 :
2.6
2.1 vy
|
- 2.0
© 1.9
C 262
241 59.5 1.8
1.7
i 1.8
1.6
" 1.6
I¥ 8 : 19 ,
39-3‘0 58.0 | 2.
340-341 59.0 : 1,
:41-342'59. 1.8 59.2 1.9 i | é ,
' -343 59.2 | 1.9 N /oontd.
\itrogen ? Iy baxis) From azgregate sample::-
__R-cmarks:-—

G 39-6l



3 ' STATE ELECTRICITY COMMISSION OF VICTORIA
'J’ . 9
) RESEARCH DEPARTMENT ¢
. FUEL RESEARCH LABOURATORY -— RICHMOND

BROWN COAL INVESTIGATION

ANALYSIS OF BORE No‘a'J""m

. - ¢ Calorifi Proximate Analysis ¢
‘ Depth fin J \lmqun Llhmale \!\alyals SDE_bT’_'S)____'j d\":.l'uec " {hry hasie) -
! Feet 0 + N : W P (Grossdry) . Volatile Fixed
I T “"‘d_) Q'_"““‘" cair. S WM U NUAb. Matter  Carbon

. %

343-344 58,0 1.8 —Comdiasd sample 337'-37)°
1344-345 1.8 66.9 4.9 24.7 0,5 3.0 11,410 0 0
g34s~34s~;z.4 1.7 3 ’ 5 44

R _‘”_- =
T

e e

527“537 5307 3- 1 ' ;
$37-847 84.2 ' 4.3 66.6 4.6 '25.3 0.3 3.2 11,000 50,4 46.4
347-357 54.2 1 3.5

B e i , "
T 67.2 4.6 25.3 0.3 2.6 11,250 49.4 .0
598-608 55.6 ' 2.4 | T
$08-619 35 2,8 '
629-639 55.0 2.6

gg.g 2.7 67.8 4.7 24,9 0.3 2.3 11,290 49.9 47.8

4.6 23.8 2.7 11,300 50.6 46,7

CLAY SAMPLES

6.0
0.4
8.2
6e3
6.2
5.6
8.5
0

(4]
W
)
(5 ¢)
s <)
- 5
-l o o B P -

/Cortd.

Nitrogen ey basio From g uregate ~ample::

l_f:amurks: -

G39-6f



STATE FLECTRICITY COMMISSION OF VICTORIA

v ;
RESEARCH DEPARTMENT ‘
. 'Y
FUEL RESEARCH LABORATORY -. RICHMOND
4 BROWN COAL INVESTIGATION
) 8t9 n
ANALYSIS OF BORE No. 213 NARRACAN
. i . FpoRicss s oK ek —_— " Cloritic Proximate Analysis ‘%o
Depth b \hn';tun"f -\q.h 1 “lm..ll\'.\lldl_\sl.\ ¢ \I).r.\ hasix) u\:rhll: (Dry basin )
Feet : " | . 0O N . A (Grossdry) Volatile Fined
; \\ recd. ) (livy hnun? ~C H by diff, S As if BTh.U/Th, Matter Carbon _
| | |
894895, 18.1 | ;
895-896: 23.6 | | . |
1896-897 21.0 | 1 ; |
182 !-82 19.6 ; . na | .
: S [ . j T ir T
t ¥ ] B ' § t
i ! : : | [ !
I { : ! ; ; '
]
g | o *
4 l l 1 1
1 { . > [ !
; : ) : . ' E
; ; |
| ]
' i '
' . 1
| | | '
i |
I
! }
3 1 |
|
] H ‘
v ' ' '
- |
i) |
3. : i
3 !
| .
i i - ;
I
!
!
i
I
l
; i
|
!
H >
]
] ’ i
1
|
Nitrogen ’ {Dry hasia} From apgregate sample::
Eomarks:-v -
Dl “I
" A v
R ngsnanca S Cerioxh
» R ’ 21;’ oy ." o

'G39-6l
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? 7 7 -“w
C/W/ﬂ' /%/mau c}* cltee 1(/@4,14‘,
STATE ELECTRICI.TY COMMISSION OF VICTORIA

RESEARCH DEPARTMENT
FUEL RESEARCH LABORATORY — RICHMOND
BROWN COAL INVESTIGATION

1199 TARJIL wAST

ANALYSIS OF BORE No....oi msonscorssmsse

Depth in Moi;’ture A{;h l[ Ultimate A:\alysis % (Dry basis) " Cﬂ‘}‘;;:lfic_ ‘jr"i?s:; ':)::i];;i' v
Feet coL O+ N L (Grosadry) ;  Volatile , Fixed
(As recd) (ry basin) [_ B | S L A | RN | Mt Coroen_
: i [ : ]
| , i : i )
' : | ]
| ; !
| | ! ?
. | ' i
| | | |
, | ! !
| | | '
l | | i |
- 1 | J |
- 1 xﬁaé E! H :
L] ® ]" ' ) i
/ : ‘ ; J l
- * -
. - - | 1
f ! | ! ‘ ;
: | : '
o | |
l i i ‘ !
' ; | | | ;
1 ) : i ! ;
t ’ '

L 5 ! | }

' »
Ro nrth+r tedts reg uiro* ;
i | .1 | |

l !
: <
| ]
i
] ’ I
] ‘ | .
] ' :
I I | i ' 1 {
| | i |
: | - : :
i i ! y ’
| ' '
H [}
i ! :
! i ;
! . i | i
l i i ! |
i . i ' |
] | | ; : !
| a - o
| ! ‘ ? '
| | ,
] ! ' i :
| f o
) , |
! !
] |
1 i
= :
! \ i ! :
| ’
[}
E B
! i ; i
; | :
| | !
Nitrogen a Ty (I)ry basiz) From aggregate sample:: -
;Ro_ngrks:— =
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TSSO TR e m TS i s Syl
j; v, srmnmmmmmvm«ﬁm K LY
‘ FUEL RESZARCH LABORATORY — RICHMOND
ANALYSIS OF BORE Ne__ 1110 Tanjil Bast
Depth n ":'"f A Uttty Auabwie ¥ (Py ety e WWE’
Peet ; O+ N Gress
(A8 recd) (Dry basis)l € B [O4N1 5 | A |{(Gremdm) | Veiatils j
23-33 49.8 3-7
33-44 [49.4 | 4.1 :
44-54 152.3 | 3.8 | 67.7| 4.9{22.9| 0.4 | 4.1 |11,420 | 47.7 | 48.2]
54-65 |51.8 | 3.6
65-75 |49.6 | 6.2
E/S-E/H.
Nitregen %  (Dry basis) From aggregate sampie::—
Remarks:—

(Sgd.) G. Baragwanath (2/6/55

SERIOR RESEARCH OFFICEFR
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STATE ELECTRICITY COMMISSION OF VICTORIA

RESEARCH DEPARTMENT
FUEL RESEARCH LABORATORY — RICHMOND
BROWN COAL INVESTIGATION

ANALYSIS OF BORE No.. 3131 Tanjil Zast

Depth in ) Moisture |  Ash | Ultimate Analysis % (Dry basis) | Calorific Proxi-(n;:; tz:ll;;m %
Feetk | 2 L TR T s RN e T e (Grussdry) O Yolatlle Figed
o 1(\': recd.)j(l)ry basm). C~ ' ) H by diff. °, i sh ! B.Th.U. 1b. Matter (‘arbon

| ! : | g bon_
| ; Inferior Conl | |
7! . = 1 : :
' . : ! I j |
Q| ' " . . —
et T .
T : t ; .
5} 66.6 5.0/21.h | 0.7 6.3 11,400 | 47.9 |AS.8
Q - f i !
8| o | f
| 1 - | : |
e Yaferler Coal ; |
1 2 10 : | ‘ ! ;
e | T T :
l ; | l
1 : | | !
| | i ! } I
: I [ { ! :
! j | ' i |
I : l ' }
| | | i
| ! ‘ ! 5
| ; ! | | | .=
‘ f i : .
o | ;
i ‘ | | ! |
| I | l
| % ; | | | ! | :
1 - - !
| l ! ' | | !
i ; i | !
i ; i |
) ! | i '
| ; ‘ ! f ‘ l
¥ ‘ ! : , ) !
i ! i : [
t : 1 !
| | i : ' , | |
L i : ) i i
! ! ‘ | { !
1 1 | | | z ; |
i l ( l ! v
; . : | !
! I i ' ' l |
; : j ! :
1 ! ’ |
; i ; i i :
; , : : | _
| , ! :
; i 1 1 i
| : ; | i
| | | | i
[ : I : ; 3
. | : \ ,
. i \ P
: i : 3 ,
' | | i
Nitrogen Ve (Dry basis) From aggregate sample::- -

R_om}grks -

ki v sl /o
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STATE ELECTRICITY COMMISSION OF VICTORIA

RESEARCH DEPARTMENT
FUEL RESEARCH LABOI:ATORY — RICHMOND
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