Apolio substation where 5335 &V D.C. power from Cabora Bassa
15 fed into Escom's national grid
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The year in brief

Electricity
supplied

Revenue
and
cost

Capital
expenditure

Electricity
imports

Gas turbine
stations

Hydro-
electric
stations

Muclear
power

With sales of 63 366 GWh in 1978, the rate of growth of 9,5 per cent was only slightly below the
rate of 10,0 per cent achieved in 1975, The 1976 achievement means that despite an
acknowledged reduction in the annual rate of growth of the South African economy as a whole,
Escom’s annual sales have forthe eighth successive year increased by more than nine per cent.

The demand on the integrated system reached a peak of 10 085 MW on 23 June 1976. The total
sent-out capacity of power stations in commercial service at that date was 11 467 MW. This
meant that a reserve margin of 13,6 per cent was available under peak load conditions, which,
while an improvement on the 1975 margin of 11 per cent, fell short of the 17 per cent margin
which is considered the minimum in the long term for reliability of supply. For the yvear as a whole,
the overall plant load factar, gas turbine generating plant being excluded from the calculation,
reached 67.4 per cent—a figure not far below the record of 68,6 per cent attained the previous
VEAr.

Against a total revenue of R656.4 million, representing an increase of 42,7 per cent above the
previous year, the costs incurred amounted to R656,3 million resulting in a small surplus. The
average price per kWh sold increased by 30.3 per cent from 0.795 cents a kWh in 1975 to 1,036
cents a kWh in 18976. The average cost per kWh soid in 1976 was 23,0 per cent above the 0,842
cents a kWh recorded in 1975,

Severe escalation of costs continued during the year under review. The cost of fuel per kWh sold,
having increased 19,4 per centin 1974 and 39,3 per cent in 1975, escalated a further 34,1 per
centin 1976. An additional influence on price levels was the need to increase internal tinancing of
the substantial capital requirements’ The capital expenditure for 1976 reached R643 million (R426
million in 1975).

As in the preceding vear, the shortfall of generating plant reserve experienced in 1978 was due
largely to the planned power imports from the Cabora Bassa hydro-electric scheme in Mozambique
not materialising. The delay has, 1o some extent. been due to a comprehensive pre-contractual
programme of testing. Regular supplies on a contractual basis are now expected during the first
half of 1977,

The first 500 MW generating set was commissiened in May 1976 in the new Kriel power station,
a station planned for an ultimate installed capacity of six 500 MW sets.

The first gas turbine generating set in the system was placed in service at the new Acacia power
station, Cape Town, in May 1976. The set has a generating capacity of 57 MW. Acacia power
station was brought to its full installed capacity of 171 MW when the third set went into service
in July 1976. Port Rex, a second gas turbine power station identical to Acacia, went into
service in East London in October 1876. With the completion of these two new power stations,
valuable generating capacity has been acquired for peak load and reserve duty. The value of this
generating capacity has already been confirmed by Acacia during the winter menths.

The ultimate phase of construction at Hendrik Verwoerd powaer station, the first large hydra-
electric station, was completed in March 1976 when the fourth 80 MW generating set went into
commercial service. By September 19786, the wall of the new P.K. le Roux Dam, same 120 km
downstream, had been sealed, and impounding commenced. By the end of the year,
commissioning of the first 110 MW hydro electric generating set in the new Vanderkloof power
station at this dam was well advanced. The station is planned to reach its full installed capacity of
220 MW in March 1977 when the second set goes inta commercial service. The Hendrik Verwoerd
and Vanderkloof power stations, of the conventional dam storage type, have vertical-shaft Francis
turbines. The next phase in the introduction of large hydro-electric plant will be the planned
commissioning in 1980-81 of four 250 MW reversible pump-turbine matar-generator units in the
Drakensberg pumped storage station, Escom’s first station of this type.

Following & full assessment of the final three tenders submitted, a contract was signed in August
for the design, construction. and commissioning of two nuclear generating sets sach with nett
electrical output capability of 922 MW, complete with ancillary plant and buildings, constituting
virtually a complete nuclear power station, The nuclear steam supply systems of the two generating
sets will employ light water reactors of the pressurised-water type. The two generating sets are
scheduled for commissioning by the end of December 1982 and 1983 respectively.



Statistical highlights

Operating statistics for the year

The power stations operated by Escom produced 88,9 per cent of all electricity
generated in the Republic of South Africa in 1976,

Maximum one-hour simultaneous demand on total

interconnected systemn (23 June 1976) . . . . . . . . . . . . . . . . . .. 10 085 MW
Totalelectricitysold v ¢ &+ o v v & a0 % @ @ s s W B ow ow w owom Do w 63 356 GWh
Total.codl BURRE « ss = o ws & em & 4 6 & =@ ae ¢ Be 2 % S5 8@ 37 257 351 metric tons
Total water consumed . . . . . . Pom B W WA E % moE M B @ R N 190 929 megalitres

Plant in service at 31 December 1976

Total nominal generating capacity:

190 boilers with a total steam-raising output of 13 397 kg/s

142 turbo-generators with a total power output of 12 443,5 MW

Major overhead transmission fines.

Direct current.

BRE KETMOrERaIai: v n = = w5 = 24 # 8 8% 5 2@3eE & % o % £ i 1 030 km

Alternating current:

QOO KM & & ws v omm o on o om o me B omouEE B LR % W B E ¥ OEB 3 % owp & - 5861 km
PTB RN 2 & wn 5 ww % @ @5 B wErE B PR W B S5 @ wouE oy 9 Be & - 4 804 km
P20 KW « o sow w s m oW o wiz % D amE B HS B @ @8 & R 5 BE - 761 km
132 kV . . L e 10 839 km
B8 kV and below . . . . . . . . L o L Lo 71 008 km

Underground cables:

132 KV . e 16 km
33:BB KV . . e e e e e e e e e e e e e e a e 316 km
22KV andunder . . . . . § &6 B § & h B BoEoE ow Boa @ @ B A w ¥ %o 5828 km
Capacity of transformers . . .~ . . . . . . 0 . L L L L L L L 78 966 MVA
Financial

Total revenue for the year. . . . . . . . L . o L L oL R656 381 000

Total expenditure for the year . . . : m o nmm W M@ & B BE 3 R666 322 000

Total capital investment in commercial operanon at 3‘] December 1976 . . . . . . . R2311725000
Average costperkWhsold . . . . . . . L o oo Lo oL 1,036 cents
Average price per kWhsold . . . . . . . . . . L L oL 1,036 cents

Staff — total employed at 31 December 1976

WERHEE = o & & ws 3 amo s m 2@ @ & ma & @ oEr s w ww W ® BHE & 0w 13503
Non-whites . . . . . . .o 23412
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Sales of electricity

Total sales of electricity for the year 1976 reached 63 356
GWh, an increase of 9,5 per cent over the total sales in
the preceding vear (10,0 per cent in 19756). The year
1876 thus becomes the eighth successive year in which
the sales of the preceding year are exceeded by more than
9 per cent.

The sales to the various categories of consumers, and to
the different sectors within some of these categories, are
indicated in Tables 1 to 4 for the vears 1971 to 1976.

In 1876, sales to the mining industry showed an increase
of 7.b per cent (3,0 per cent in 1975), a rate slightly
above the average experienced during the past five vears.
As shown in Table 3, this was due to a revival of sales to
the gold sector. Table 3 shows moreover that cansiderable
growth was experienced also in the coal mining sector.
The percentage increase of sales in the major categories
of bulk supplies and industrial supplies was less in 1976
than the yearly average for the past five years. In
absolute terms, however, the 1976 rates of growth
experienced in the bulk and industrial categories were
vigorous compared with the rate of 7.5 per cent for
mining sales. The dominant role in the total sales picture,
taken over from mining in 1975 by the bulk and industrial
categories, was thus consolidated by the sales results of
1978,

Table b indicates the total sales of electricity in each of
Escom’s distribution undertakings for the six years 1971
to 1876. The Rand and O.F.S. Undertaking alone
accounted for 68,8 per cent of the total sales (58,8 per

cent in 18975), with a growth rate during the yvear of 9,8
per cent (8.9 per cent in 187b). The Natal Undertaking
showed a rate of growth of 8.3 per cent (7.8 per cent in
1975). The Cape Northern Undertaking sales increased by
12,6 per cent, a rate well above the figure of 10,8 per
cent attained in 1875. Sales in the Border Undertaking
increased by 12.9 per cent, a rate appreciably higher than
the figure of 8,5 per cent recorded in 1975, The remaining
distribution undertakings showed diminished rates of
growth in 1876 compared with the growth achieved in
1975, The rates of growth of the sales in the individual
distribution undertakings are discussed in detail in a later
section of this report.

Progress with rural electrification depends upon the
proximity of farming schemes to the main distribution
networks. The extension charges covering the capital cost
of connecting such schemes to the network are frequently
unacceptable to farmers unless their use of electricity
embraces much more than domestic comforts only.
Although severe increases in the price of petroleum fuels
have in recent years tended to discourage farmers fram
generating their own electricity, Escom has alsa not been
immune to inflation, which has seriously affected not only
its operating costs but also its capital costs. Consequently.
many of the additional supplies provided during the vear
weare either to consumers previously connected or to new
consumers in the vicinity of previously astablished rural
schemes. Notwithstanding the problems as a result of
inflation, a total of 2 614 new farming supplies were
pravided, as indicated in Table 6. an increase during the
year of 8,2 per cent (9.4 per cent in 1975).

Table 1
Sales of electricity to categories of consumers
Average
Percentage vearly increase
increase over b years
Category of supply 1971 1972 1973 1974 19756 1976 1976/75 per cent
Millions of kWh [GWh)
Bulk supplies 9265 10716 12 751 15522 18 065 20 096 11.3 16.7
Direct supplies:
Domestic and street lighting . . . . 918 1001 11086 8909 1014 1132 11.8 4.3
Industrial . 11014 12 641 14 026 16 106 18 049 19 907 10.3 12,8
Mining 14227 14 509 10 8OO 16 941 17 444 18 746 7.5 5.7
Traction 2616 2782 2 895 3108 3307 3475 5,1 5.8
Total 38040 41 649 46 578 52 685 57 869 63 356 9.5 107
Per cent of total
Bulk supplies 24,3 25,7 27.4 295 31.2 31.7
Direct supplies:
Domestic and street lighting . . . . 2.4 24 2.4 1.7 1.8 1.8
Industrial . 29.0 30.4 301 307 31,2 31.4
Mining . Bom e oo e w st o 37.4 348 339 32,2 30,1 29,6
Traction « « w5 w =w =& s ¥ 8,9 6.7 6,2 59 57 55
Total 100,0 100.0 100.0 100,0 100.0 100,0




Table 2
Sales of electricity to neighbouring territories, GWh

Nelghbouring territories 1371 972 1973 1974 1975 1976
Lesciho o Lo . 12.2 18,6 19.7 26,2 31.4 41.9
hWozambigue %o EoE 08 15.5 161,2 2155 2031 2165
Rhodeszia . . . : . ® oA E — — — 4.8 9.8 10.8
Swaziland . . o — — 8.4 191 38.8 48,1
Transker . R - g - — - . *9,2
Total : A s W 13.0 321 179.3 26858 2827 326.,5
*Sales since cate of independefice 26 October 1976
Table 3
Sales of electricity to sectors of the mining industry, GWh
Average

Percentage vyearly increase

increase over B years

Miring catagory 1971 1972 1873 974 1975 1976 1976/75 per cent

Antimaony . 38 35 42 51 53 61 15,1 9.4

Aszbestos . 162 161 &8 193 238 266 11.8 11.8

Chrome 25 31 33 52 42 61 452 195

Coal hE3 589 620 648 705 812 15.2 7.8

Copper. 374 422 566 653 879 728 7.2 14.2

Diamaonads oA W o 297 325 334 338 348 343 -0.9 2.9

Gold o R . 11 662 11773 12 263 12 803 13108 13918 8.2 3.6

Iron . 78 78 86 104 121 180 488 18.2

Manganese 14 23 27 30 27 49 32.4 285

Platinum . 962 990 1 681 1978 200 2184 9.1 7.8

Other &1 82 81 91 114 144 26,3 18,7

Total 14227 14 509 15 800 16 941 17 444 18 746 7.5 5.7

Table 4
Sales of electricity to sectors of industry, GWh

Avarage

Percentage wearly increase

Increase over 5 years

Sector of indusiry 18971 1972 1973 1974 1976 1976 1976/76 per cant

Building cement end guarrying . . B24 B78 1 096 1148 1115 1 068 e TS 5.3

Chemical . . . . . | s B oE 1444 1839 921 2180 2 382 2 655 11.5 13,0

Engineering, ron, steel and

base metals . S R 5652 5863 7 687 8830 10180 11173 9.8 14.8
Foodstuffs. consumer goods,

commercial, and other | 2 600 2741 2747 3359 3790 4 350 14.8 10.8

Paper and paper progucts 494 520 575 603 583 661 13,4 8.0

Total = . . = = o 11014 12 841 14026 16 105 18 050 19 907 10,3 12.8
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Table 5

Total sales of electricity in Escom distribution undertakings, GWh

Average

Percentage vyearly increase

increase over b years
Undertaking 1971 1972 1973 18974 1975 1976 1976/75 per cent
Border . 400 448 504 551 598 675 12.9 11.0
Cape Eastern 7 8 9 11 13 14 5.2 14,7
Cape Northern . 7480 896 1060 1211 1340 1 507 125 13.8
Cape Western . 2494 2771 3149 3852 4 856 4930 5.9 14,8
Eastern Transvaal . 4 562 5235 6098 6527 7 267 8028 10,5 12,0
Natal 6072 6938 7581 8 500 9166 9931 8.3 10.3
Orange River g5 144 239 786 915 1035 13.1 61,2
Rand and O.F 5 23620 25 209 27338 31147 33914 37 236 9.8 95
Total 38 040 41 649 46 578 52 585 57 869 63 356 95 10,7
Table 6

Total number of farm supplies at the year end
Average
Percentage vearly increase
Increase over b years
Undertaking 1971 1972 1973 1974 1975 1976 1976775 per cent
Border . 642 688 716 773 8056 864 73 6.1
Cape Eastern 387 288 432 475 511 525 2.7 2.7
Cape Northern 1777 2033 2130 2240 2 336 2 497 6.9 7.0
Cape Westarn 5 805 6071 6 389 6772 75633 7 959 5.7 6.5
Eastern Transvaal . 277 3187 3634 4080 4 474 4864 8.7 12.4
Nata 4140 4652 5080 § 578 6 150 6 752 9.8 10.3
COrange River . 4 25 73 137 173 197 13.9 *
Rand and O.F.S, 6719 7870 8398 9248 10065 11 003 9.3 10.4
Total 2213 24614 26 8h2 29 303 32 047 34 661 8.2 9.3

*Growth rate not meaningful



ESCOM MAP SHOWING UNDERTAKINGS AND NATIONAL GRID
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Tariffs

The continued escalation of costs in 1876, and the need
to raise more of the capital requirements by internal
financing, made a further rise in the price of electricity
unavoidable. Two tariff increases were imposed in all the
distribution undertakings during the year: an increase of
approximately 15 per cent from April 1976 and a further
increase of about 13 per cent from September 1976, The
decision to introduce the tariff increase for 1976 in two
steps was taken in accordance with the general campaign
to combat inflation and is aimed at distributing the impact
of the increase over a penod.

Amended tariffs incorporating the increase of 13 per cent
were introduced in September 19786, with initial discounts
of 25 per cent in the Border, Cape Western, Natal and
Orange River Undertakings. and an initial discount of 2%
per cent in the Cape Eastern Undertaking. A further
increase of 25 per cent has been announced, to take
effect in all the distribution undertakings from January
1977.

The upward adjustments applicable to the different
distribution undertakings are indicated in Table 7. The
surcharges or discounts are applicable only to the
standard tariff charges, and not to extension charges and
other fixed contractual payments.
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Electricity sales

65 000

(]

50 000 19
. Price per kWh sold in cents

55 000 $:4

. GWh sold

50 000 I | 1.0

45 000 I 0.9

40000 l )8

36 000 [ 07

30 000 I 0.6

I ¥ 0.5

I )

_______ i

0,2
01

11
11

1969 1970 1971 1972 1973

1967 1968




Expansion of Escom’s transmission system

275 and 220 kV lines, km ! Planned 400 kY lines, km ! Planned I
1972 | 0 1977 & 1972 SR il
1973 1978 1973
1974 1979 1974
1975 1980 1975
1976 1981 1976

77 Hundrads of kiameres #d Hundrads of kilametres

B8 7 Installed during

Installed during the vear
the year

' 18 l Total

B4

I Total
T2
58

B4

e | | | | | [ | [ | [ | [ [ | |

8 1879 1880 1981

O

1972 1973 1978 1979 1980

981
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Table 7

Surcharges and discounts on standard tariffs in the distribution undertakings

Ciscount or surcharge
applicable

Surcharge from

Surcharge/discount

from September 1876,

Discount or surcharge
applicable from

Distribution undertzking January 1976, per cent April 1978, per cent per cant January 1977, per cent
Border Surcharge 30 50 (70) =25~ Discount 5

Cape Eastern Surcharge 40 (519} (BO) —2%* Surcharge 223

Cape Northern Surcharge 7% 221 40 Surcharge 7B

Cape Western Surcharge 223 40 (60) —256° Discount &

Eastern Transvaal Discount 73 5 20 Surcharge 47 %

Natal . Surcharge 25 42+ (B2%) —25° Discount &

Orange River . Surcharge 40 50 {80y —25* Discount 5

Rand & O.F.5. Surcharge 2 171 32% Surcharge 65

*Tariffs incorporating the proposed surcharges shown in brackets were replaced by amended 1ariffs with inital discounts.
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Operations




The difficulties experienced in 1975 as a conseauence of
the fallure to receive supplies on a regular contractual
basis from the Cabora Bassa hydra-electric scheme
persisted through the year 1978, The availability of
additional reserve generating capacity. as a result of the
installation of new gas turbine generating plant, helped to
improve matters: the reserve margin at the time of the
integrated peak demand was 13,8 per cent, compared
with the 1975 margin of 11 per cent.

Asin 1976, it was necessary in 1976 to retain & relatively
high load on the low-merit generating plant having a
higher aperating cost per kWh sent out. The steady
reduction of generation at the non-pithead coal power
stations in the coastal provinces—a trend maintained until
1974 —could again not be achieved in 1976 Thus 30,9
per cent of the Cape Western Undertaking's electricity
needs had to be sent out from the local power stations
burning coal railed fram remote collieries (27,2 per cent
in 18975} The carresponding percentages were 43,9 per
cent for the Border Undertaking (42,0 per cent in 1978)
and 16,0 per cent for the Natal Undertaking (12,0 per
cent in 1975).



Generation of electricity

Statement Na. 4 in the zppendix is a tabulation of the
principal operating statistics of the power stations for the
year 1976, The total generation in all power stations for
the year was 70 287. 1 GWHh, which exceeds the
corresponding figure for 1975 by 7.3 per cent. During
1875, the corresponding increase was 9.5 per cent. The



reason for the reduced percentage growth of Escom's own
generation, during a year in which vigorous growth of
sales continued, was a substantial increase in the supplies
received from Cabora Bassa. As in 1975, however, the
Cabora Bassa supplies were throughout 1976 on a
pre-contractual, non-firm basis. The sudden cessation of
these supplies was frequently a source of embarrassment
to the Operations Department, requiring the provisian of
alternative generating capability at short notice. The
substantial increase during 1976 of electricity purchases,
dug predominantly to the increased supplies fram Cabora
Bassa, is shown in Table 8.

It can be seen from Table 9 that the hourly maximum
demand in 1876 on the interconnected sysiem was
10085 MW, In comparison with the maximum of 9 185
MW reached in the preceding year, the increase in 1976
was 9.8 per cent (7.4 per cent in 1975). To cope with the
increase of 9.8 per cent in demand. there was an increase
of 12.b per cent in the sent-out rating of generating
capacity in operation at the ume of peak demand fram
10192 MW in 1975 to 11 461 MW in 1976.



Plant performance and maintenance

The system load factor for 1976, calculated on the total
energy sent out to all consumers and the one-hour
simultanecus peak demand, was 76,1 per cent Compared
with electric utilities in other countries. this is a high
vearly system load factor, and is indicative of the
sustained demand on the powser stations throughout the
year,



Table 8

Source and destination of Escom’s supplies of electricity, GWh
(consumption of power station auxiliaries excluded)

1971 1972 1973 1974 1975 1976
Sent out from Escom power stations . . . . 407393 44 4781 49 7691 56 251.2 61 498.4 66 188,2
Purchased {see Statement No. 2) o 8.3 9.7 11.3 7.8 349 12285
Total suppliss sent out 5B B OB oA 8o 40747 6 44 454 .8 49 7704 56 2591 61 5333 67 4137
Supplied to underlakings.
Border . . . . . . . . . . L 408.0 4621 5202 5843 6482 7340
Cape Eastern . . oW nE f & : 8.3 9,7 113 13.1 18,5 20,7
Cape Northern L R o 879.9 999.8 118286 1 3459 14549 1674.6
Cape Western . . . | I T 27558,7 30788 34958 42413 50986 54028
Eastern Transvaal . . . . . . . . . . . 4 687.2 5 438.8 6 2054 6679.0 730958 81221
Natal . . . . . . . . . . . 6407.8 73702 80411 90871 96715 104711
Orange River . . . | GowoE W oE EE oW oE 101.8 156.,8 2578 8223 968.3 10861
Rand and O.F.S . . . . . . . .. 25 4991 26 8594 300362 334593 363044 39902.3
Central Generating Undertaking:
own cansumption . e — 9.2 20,0 16.8 19.3 Fe
Total supplied. . . . . . . . . . . . 40747.6 44 484.8 49 7704 56 259,1 61533,3 67 413,7
Percentage increase (+) compared
with previous year. . . . . . . . . . 9.16 917 11.88 13,04 9.37 9.56

“Extranecus suoplies, such as river pumps, townships. workshops, etc. previously regarded as Central Generating Undertaking’s awn

consumptior

- are now incluged in the distribution underlakings’ supplies and treated as sales to Central Generating Undertaking.
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Table 9
Demand in each undertaking at the time of maximum demand on total Escom system, megawatts

Year 1967 1968 1989 1970 1971 1972 1873 1874 1975 1976

Time 11h00 12h00 0%h0oo 12h00 29h00 10R00C 19h00 0%h00 08nh00 09h00
Undertaking Date 14/7/57 13/8/88 25/7/69 16/7/70 17/6/71 1/8/72 13/7/73  4/9/74 24;7/75 23/6/76
Border . . . . . . . . . 52,6 63.1 590 590 740 87.0 91 106 124 132
Cape MNorthern . . . . . . 95.8 110.3 1145 1368 1448 163.0 197 218 241 250
Cape Westarn 2565 2730 3150 357.5 4324 4704 542 647 779 840
Eastern Transvaa! Dot s 4090 456,1 541,2 5982 0BhH 8 7720 B27 9486 390 1089
MNatal . . . . . . 5457 6357 7474 825.3 2940 10880 1222 1438 1498 1 567
Crange River . . . . . — — 10.3 18.3 230 3 114 108 132
Rand and O.F.S. 28686 31194 32777 36244 38859 40288 4440 5083 5 448 6 075
Maximum simultaneous de-
demand on total Escom system 42272 46576 50647 58215 61152 E83072 7 360 8 bh2 9185 10085

Table 10
Hourly maximum demand of Escom’s distribution undertakings, megawatts

Undertaking 1867 1968 1969 1970 1871 1872 1973 1974 1875 1976
Border . . . . . . h8.9 64.9 67.7 70,2 80.3 88.3 100.8 1140 1270 145,0
Cape Eastern . . . . . . . 1.5 1.7 2.0 2,0 2.3 2.5 23 5.1 5.2 57
Cape MNorthern 1022 117.5 127.3 139.8 1571 1701 201.9 231.0 2495 273,2
Cape Western 276.6 2986 326,86 389.8 442 .8 4917 5541 7071 807.0 8820
Eastern Transvaal 4247 4852 275.8 615.3 £80.4 786.1 8678 9246 10198 11971
Natal . o 580,0 712.0 7940 B67.0 10600 11770 12830 14380 14980 16180
Orange River . . . . . . . . . — — 76 12.4 20,6 30,3 88,2 117.5 1362 179.9
Rand and O.F.5. 28686 31194 32771 36244 38869 40549 44678 51470 654555 6074,8
Aggregate of non-simultaneous
maximum demands 43926 47993 51780 57209 63293 68009 75469 86843 92972 103757

To accommoadate a system yearly load factor of this
magnitude, while operating with a shortfall of reserve
generating capacity, all generating plant should be
available in running order whenever required. As can be
seen from the operating statistics in Statement No. 4 the
availability of the more recently commissioned coal-
burning power stations fell short of what must be
regarded as adequate for base-load plant. This poor
availability was due to coal mill problems, boiler tube
failures, turbine blading failures and electric rotor faults,

Escom continued its discussions during the vear with the
air pellution authorities on smoke, fly ash, and dust
emission from powaer station chimneys. Power stations
brought into operation by Escom before the early sixties
on sites remote from urban areas were equipped with
mechanical dust collectors which are now not regarded

as adequate. To reduce air pollution from these power
stations, the mechanical collectors are now being replaced
by modern electrostatic precipitation equipment. This work
is in progress at the Highveld and Taaibos power

stations and will also be carried out at Komati power

station in the future. At all power stations completed
subsequent to Komati, modern electrostatic precipitator
equipment has been or is being installed. The application
of strict operating and maintenance practices is being
enforced at all power stations in consultation with the air
pollution authorities.

The live-line maintenance of major transmission lines was
continued in 1878 with the introduction of live-line
bare-nand and cover-up technigques. Live-line
maintenance can now be carried out on most alternating
current transmission lines with operating voltages from
11 k¥ to 400 V. The technigue can also be applied to
the high voltage direct current line from Cabora Bassa.

There were several interruptions in supplies to coasta
areas during the year due, in some cases, to protection
problems and in others to human errors. High-voltage
transmission equipment has advanced to the stage where
supervision entails the operation of sophisticated
equipment having intricate control devices, Notwith-
standing the employment of specializt supervisory staff,
the fallibility of people remains an important limitation.



The faults experienced during the year on major
transmission lines were due mainly to sugar-cane, bush
and forest fires, lightning, atmospheric pollution,

and fouling of insulators by birds. Escom has made
substantial contributions to the technology of protection
against lightning effects; the problems arising from fires
beneath high voltage transmission lines, and from
atmaospheric pollution, are also receiving attention.
Abundant rainfall during the first half of the year brought
about changss in the habits of birds in certain areas, to
the extent that their pollution of insulators caused serious
interruptions to supplies. The areas worst affected were
in the Border. Cape Eastern and Orange River
Undertakings. Bird guards are being fitted to transmission
line towers with a view to overcoming this problem.



Coal supplies

As already mentioned in the preamble to this chapter, one
of the effects of the failure to obtain contractual supplies
from Cabora Bassa on a steady, firm basis in 1876 was 10
raise the coal burning rates of the non-pithead power
stations in Natal and in the Cape, This added further 1o
the increase in the average cost of coal burnt. The overall
average coal cost for a period such as a year can readily
be kept to a minimum under ideal conditions. when
adequate base-load generating capacity is available,
simply by scheduling planned shutdown and minimising
the output demanded from the least efficient power
stations with the highest fuel cost per kWh sent out. Such
ideal conditions did not exist during the year under review:
in addition to the unreliability of the Cabora Bassa
base-load supplies, there were also prolanged forced
outages of Escom’s own generating plant.

The conseguences are illustrated in the figures of Tables
11 and 12. Table 11 shows that the percentage increase
of the coal burnt in the Transvaal and O.F.S. pithead
power stations in 1976 was of the same order as the 7.3
per cent increase of the total generated energy. In the
Cape and Natal railhead stations, remote from their
supplying collieries, the percentage increase of the
burning rates was disproportionately high. The adverse
effect of the increased coal consumption by the
non-pithead power stations in the Cape and in Natal is
readily understood in the light of the high average costs
per ton of coal delivered to these power stations, as shown
in Table 12. Following the large increases in contralled
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price and in railage which took effect from September
1976, the cost per ton of delivered coal reached levels of
RB18 to R19 in the Western Cape and R17 to R18 in Natal

Special arrangements had (o be made for the procurement
and delivery of coal to the various power stations in the
qguantities indicated by Table 17, with the result that coal
stocks were undesirably low at some stations

throughout the year. Production problems at the
Springfield. Coalbrook, Vierfontein, and New Largo
collieries aggravated the position, so that additional costs
were incurred in supplementing the coal supplies at the
stations normally fed by these collieries. The supplementary
supplies had to be railed or hauled by road from various
sources. The Transvaal Coal Owners Association being
unable to supply the full requirements of the stations in
the Cape. it was necessary to rail the shortfall from
various pithead collieries. This coal was defective in
quality compared with the coal which is normally railed
long distances.



Water supplies

The quantities and sources of water used in the
coal-burning power stations in the past two vears are
indicated in Table 13.

The major coal-burning power stations, situated in the
Transvaal and the northern Orange Free State, are the
principal users of raw water. In 19786, these power
stations sent out 57 624 GWh of energy. which is some
85 per cent of the total sent out to the interconnected
systemn. and is an increase of 6.0 per cent on the
corresponding output for 1975, The associated raw water
consumption, excluding colliery and construction usage,
was 168 257 megalitres, which is some 91 per cent of the
total fresh water consumption, and is an increase of 7,2
per cent on the corresponding consumption for 1875,

The figures indicate that no improvement was achieved in
1976 of the water consumption per kWh sent out from
these stations, as compared with the preceding year.
However, the deterioration was not severe, the specific
water consumption of this group of stations having
increased slightly from 2,89 litres per kWh sent out in
1975 1o 2,92 litres per kWh sent out in 1976.

In the interests of water conservation and pollution
cantrol, efforts were continued during the year to
implement closed water systems at power stations
wherever possible. thereby reducing blowdowns and other
discharges to a minimum.



Table 11
Coal burnt per year in different areas, millions of metric tons

Average
Percentage vearly increase
increase over b years

Geographic area 1971 1872 1973 1974 1975 1976 1976/75 per cent
Eastern Cape* . . . . . . . . . . 0,230 0,263 0,295 0.160 0177 0,213 20,3 -1.5
Natal . . . . . . . . ... 3,067 2,450 2.013 2117 2,657 2,938 14,8 -0.9
Transvaal and O.FS. . . . . . . | 19.515 21,618 25,009 27,998 30,727 33,128 7B 11.2
Western Cape . . . . . . . . . 0.604 0.622 0,591 0,627 0,770 0,978 27.0 10.1
FoOtak « o =5 w22 25 8@ a o 23,4186 24,853 27,908 30,892 34,231 37.257 88 9.7

*Incorporated in Central Generating Undertaking as from 1974

Table 12
Yearly average cost of coal burnt in different areas, rand per metric ton

Average
Percentage vyearly increase
increase over b years

Geographic area 1971 1972 1973 1974 19756 1976 1976/75 per cent
Eastern Cape* . . . . . . . . . . 6.31 6.83 B.17 887 11.33 14,10 24,4 17.4
Natal . . . . . . . . . . . 4,08 410 413 4,96 6,98 9,29 331 17.9
Transvaal and O.F.S. . . . . . . 1,76 1.83 2,03 2,68 3,51 4,71 34,2 21.8
Western Cape . . . . . . . . . . 7.06 7.44 9,06 10,04 12,81 15,79 233 17.5
Overall average . . . . . . . . . 2,25 2,25 2.39 2.92 4,02 5.43 351 19.3

Percentage increased compared
with previous year . . . . . . . -0.4 0.0 6.2 222 37.7 351

*Incorporated in Central Generating Undertaking as from 1974
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Table 13
Woater used in Escom coal-fired power stations, megalitres
(includes colliery and construction usage)

Water from other
sources, including
boreholes, dams Sea water circulated
Area and source of water Potable water Crude river water and sewage (estimated)
1975 1976 1976 1976 1975 1976 1975 1976
Eastern Cape '
East London Municipality . . . . 126 137
Sea water (estimated) . . . . . 86 965 100 444
Total, Eastern Cape . . . . . 126 137 86 965 100 444
Natal
Durban Municipality . . . . . . 2578 3672
Sea water (estimated) . . . . . 132161 138 621
Tugela River . . . . . . . . . 2 154 2576
Ngagane River . . . . . . . . 10168 10472
Total, Natal . . . . . . . . . 2578 3672 12 322 13048 | 132181 138 621
Transvaal and O.F.S.
Vaal River . . . . . . . . . . *2022 *1 651 53574 52138
Bronkhorstspruit . . . . . . . 6834 6717
Komati River . . . . . . . . . 73763 79 326
Usutu complex . . . . . . . . 26 798 31618
Other. . . . . . . . . . .. *80 *146 484 732
Total, Transvaal & O.F.8. . . . 2102 1797 160 969 169 800 484 732
Waestern Cape
Cape Town Municipality . . . . 432 434
Worcester Municipality . . . . . 505 666
Hex River . . . . . . . . . . 526 643
Sea water (estimated) . . . . . 334 957 293 543
Total, Western Cape . . . . . 937 1100 526 643 334 957 293 543
Total, all Escom . . . . . . . 5743 6 706 173817 183 491 484 732 554 083 532 608

*Includes water consumed by distribution stations in Transvaal and O.F.S.
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New works




Generating plant

The generating plant commissioned during 19786, as well
as the plant under construction and on order at the end of
1976, is listed below.

Plant having a nominal power output capacity of 1 202
MW was taken into service during 1976, bringing the
total installed capacity to 12 443,56 MW, as shown in
detail in Statement No. 1.

Construction work on the following major power
generation projects commenced or continued during the
year:



Coal-burning generating plant

Hendrina powaer station

The ninth 200 MW non-reheat generating set in this
power station was taken into commercial service in May
1976. The station now has an installed capacity of 1 800
MW,

The tenth and last 200 MW set in this station was
commissioned in December 1876 and will be placed in
commercial service in January 1877,

Grootviei power station

The civil and structural work for the sixth and last 200 MW
non-reheat generating set was completed during the year,
and erection of the boiler and turbo-generator plant is in
progress. This set is the second at Grootvlei to employ
non-evaporative cooling of the condenser circulating



water in a dry coaling tower. A unigue feature is the
stainless steel tubed surface condenser, which provides
the interface between the condensate circuit and the
indirect dry cooling circuit. This feature is being pioneered
by Escom as a further development of the dry cocling
system already installed for the fifth set. The cooling
system for the fifth set, which has become well known
internationally, continued to operate satisfactorily during
1976.

This station at present has an installed capacity of 1 000
MW, made up of five 200 MW sets. Commissioning of the
sixth set is planned for the second half of 1877,

Kriel power station

The civil and structural work for the first four of six 500

MW generating sets was completed during the year. The
first set was taken into commercial service in May 1976,
and although commissioning of the second set was well
advanced by the end of the year, it is not expected to be
in commercial service before April 1877. Commissioning
of the third set is planned for December 1877,

The commissioning programme in this station has been
hampered by various unforeseen difficulties. & major
problem — severe slagging in the boiler of the first set—
was attributed to the furnace design and burner
arrangement. Exhaustive tests were carried out on both
boiler and coal, and remedial measures are in hand.

Coal for this power station is supplied from the Kriel

Colliery, where both underground and strip mining will be
adopted.



Table 14
Power station plant taken into service during 1976 and on order at 31 December 1976

Plant taken into service Plant under construction or on

in 1876 order at 31 December 1976

Boilers Generators Boilers Generators

Name of power station kg/is MWY kg/s MW
Coal-fired steam plant:

Duvha . . - G ow T, — — 3048 3600

Grootvlel . . . . . . L L L — — 215 200

Hendrina S8 BE NEYE GE HER EE oW 214 200 214 200

Kriel . o o T : 440 500 2200 2 500

Platlass @ & ¢ n s @ w93 B85 P8 % % #4 5 — 3048 3600

Conventional storage hydro plant:
Hendrik Verwoerd . . . . . . . . . . W% W — 160 — —
Vanderkloof . . . . o — —

Pumped storage hydro plant:
Drakensberg . . . . . . . . . . . ... . — — — 1 000

Gas turbines:
BEECIA & » s ae A R BB B ER w R A %o B - 171 —_ —
Port Rex . . . . . . — 171 — —

Nuclear plant:
Keeberg. . . . . . . . . . —_ — il 1844
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Matla power station

This station, which is being built about four kilomstres
from Kriel, will have an ultimate installed capacity of

3 600 MW, made up of zix 600 MW generating sets,

Construction of the civil and mechanical works associated
with the first three sets iz proceeding. The construction,
for the first time in an Escom station, of a concrete hoiler
house structure by means of sliding shuttering was
completed for the first set. The turbine house will also
have a concrete structure.

The first generating set is planned for commissioning
during the winter of 1979, the second in September of
the same vear, and the third one year later.

The colliery to supply coal to this station is being
established, and is expeciad to commence production by
the end of 1978. Coal will be produced by underground
mining methods.

Duvha power station

This station, which is being built about fourteen kilometres
south-east of Withbank, is also planned for an ultimate
nstalled capacity of 3 600 MW, made up of six 600 MW
gensarating sets.

The excavations for the first set are progressing well,
following the successful completion of site levelling
during the year.

As in the case of Matla, steel and reinforced concrete were
considered as alternatives for the station building
structures. Steel structures were however decided upon in
this case.

Economies in design are being effected wherever possible
by replication of drawings used for Matla.

The reinforced concrete chimney, 300 metres in height,
will be the first multi-flug chimney erected for an Escom
power station.

The first generating set is planned for commissioning in
September 1879, and the second and third at one-year
intervals thereafter,

The colliery which is to supply coal to this station is
being established. Coal will be produced by surface strip
mining. It iz expected that production will commence late
in 1878,



Hydro-electric generating plant

Hendrik Verwoerd conventional-storage power station
The third and fourth BO MW generating sets of this
surface power station were taken into service in January
and March 1976 respectively, bringing this station to its
ultimate installed capacity of 320 MW,

An abundant river flow during the rainy season, and the
consequent high water level of the Hendrik Verwoerd
Dam. enabled this station to operate at a load factor of
68.4 per cent for the year as shown in Statement 4. This
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is a high load factor for the amount of generating capacity
installed, and particularly for a hydro-electric station
planned eszentially far peak-load and reserve duty. It is
indicative of the important role that this station is playing
in Escom’s interconnected system.

Vanderkioof conventional-storage power station

This underground station is situated at the P.K. le Roux
Dam on the Orange River, some 120 km downstream of
the Hendrik Verwoerd Dam.

The P.K. le Roux Dam was closed according to programme
in September 1976, and impounding of water
commencead. In November, the turbine runner of the first
110 MW generating set was turned by water from the
new dam.

The first set will be taken into commercial service in
January 1977, The second set, also of 110 MW capacity.
1s planned for cammissioning in February 1877 and
commercial operation in March 1377, bringing the

station to its ultimate installed capacity of 220 MW,

Like the Hendrik Verwoerd station, the Vanderkloof
station will also be remote-controlled from the national
contrel centre at Simmerpan near Germiston, a distance of
640 km. The starting, synchronising and loading
sequences will be fully automatic.

Drakansberg pumped siorage schemea

This dual-purpose scheme, a joint ventiure with the
Department of Water Affairs. planned to supplement the
water rescurces of the Vaal River basin in addition to
oroviding peak-load generating capacity from off-peak
surplus electrical energy, will be Escom’s first pumped
storage project and will house four pump-turbines, each
with a power generating capacity of 250 MW,

The borehole drillings and underground exploratary
excavations were completed during the year. Access o
the vicinity of the underground caverns has been obtained,
and comprehensive testing of the ground conditions and
rack properties is In progress o enable the design
parameters for the construction of the cavern complex to
oe determined. The construction of the access and tailrace
tunnels is in progress, and the main civil contract has
pbeen awarded tar the construction of the underground
cavern complex, nigh-pressure wunnels, and penstocks.
The preliminary contracts awarded to two manulacturers
selected on the basis of lenders submitted for the
advanced design and model testing of the pump turbines
were concluded during the year. On the basis of the
areliminary contracts, the main contract has now been
placed for the pump-turbines. Tendars have besn received
for the generator-motors and enguiries issued for the
station cranes.

A physical model of the complete hydraulic waterway
systemn of the scheme is undergoing testing and a
computerised version of the corresponding mathematical



madel which is being developed in parallel, is well
advanced. Analysis and comparison of the measured and
computed results will enable the optimum design of the
walerways 10 be selected.

The layout of the surface waorks is being planned to
minimise adverse effects on the envirecnment.
Commissioning of the first 250 MW generating unit is
scheduled for September 1980, The second, third and
fourth sets are planned for commissioning at four monthly
intervals to complete the station to its ultimate installed
capacity of 1 000 MW by September 1881,

Elandsberg pumped storage scheme

A site in the south-western Cape. 13 km west of Walseley
and 14 km south-west of Tulbagh. has been selected for
this station, which is to be built underground, making use
of the existing Voélvlei Dam as a lower raservoir and
new dam, to be constructed at Suurvlakie in the
Elandskloofberg, as an upper reservoir.

Exploratory investigations are in progress at the site,
Geological drilling has been completed and the cores
recovered are being analysed. Excavation of an adit and
various underground headings into the rock in the
vicinity ol the propesed underground maching hall is
continuing, and some geomechanical testing of the rock
has already besn carried out. Further testing is scheduled
for campletion during the first half of 1977. The resuls
obtained will be used to design the complex of
underground caverns required to house the generating
plant and auxiliaries.

The commissioning of generating sets in this station is
likely to commence, on the basis of present planning. in
the lale eighties. Present indications are that approximately
1000 MW of generating capacity can be installed,



Nuclear generating plant

Kosberg power s1ation

After a full assessment of the final three tenders
submitted. a contract was signed in August for the design,
construction and commissioning of two 922 MW
generating sets. complete with associated plant and
buildings, constituting virtually a complete nuclear power
station. An associated contract was also placed for the
provigion of fuel services, The nuclear steam supply
systems of the two generating sets will employ light
water reactors of the pressurised-water type.

The first-stage excavation at sile for the nuclear islands
was completed during the year. Construction of the
diaphragm wall is in progress, within which the second-
stage excavation will be carriad out.

A surface faulting study has indicated that there are no
faults capable of generating a seismic avent within 8 km
of the site. The final stage of the fault study will be
examination of the rock foundation on completion of the
excavation.



The design of the cooling water intake basin, involving
the construction of breakwaters into 8 metres of water,
has been aptimised. and an invitation to tender far this
waork has been issued.

The two generating sets are scheduled for commissioning
by the end of December 1982 and 1883 respectively.



Gas turbine generating plant

Acacia power station

The first 57 MW generating set was taken into service in
this station in Cape Town during May 1976, and the
ultimate installed capacity ot 171 MW was reached when
the third set of identical capacity went into service in
July.

This station was used for both peak load and reserve duty
during the winter. The guick-starting characteristic of gas
turbine gensrating plant is a decided advantage for this
type of duty.

The fuel oil required is supplied to this station by pipeline
from a refinery at Milnerton. The installation of remote
control equipment is in progress to enable this station to
be controlled from the national control centre at
Simmerpan near Germiston,

Port Rex power station

The three 57 MW generating sets in this station at East
Laondon were taken into service during October 1976
thereby completing the station to its ultimate installed
capacity of 171 MW. The generating sets are identical to
those installed at Acacia.

The fuel ol required is supplied to this station by pipeline
from a fuel depot at East London. As in the case of
Acacia, the installation of remote control eguipment is in
progress to enable this station to be controlled from the
national control centre at Simmerpan near Germiston.



Research and development

The Central Research Laboratory at Rosherville was
oceupied during the year with investigations into a great
variety of problems arising from the operation of plant.
The progressively increasing size and sophistication of
Escom’s power stations and the attendant operating
prablems have required greater depth of investigation and
the acquisition of additional experimental equipment. A
new high-speed computer terminal has been installed at
Rosherville.

Among the research undertaken during the year, either at
Rosherville or from Rosherville as a base, were an investiga-
tion of the hydraulic aspects of the Drakensberg pumped
storage scheme by means of models, vibration studies with
particular reference to large coal mills, and studies of the
wearing properties of coal during grinding. Investigations
were also conducted into the industrial uses of
radicactive isotopes, noise of plant in operation and air
pollution. With the object of providing basic design data
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for the caomputer analysis of the steel-frame towers
required for Escom’s national microwave radio network,
an industrial-sized wind tunnel was constructed to study
wind loading of 2 model of the towers which in the field
will be 105 metres in height. The important feature of
these towers is that their deformation at specified points
must not exceed a stipulated minimum. The wind tunnel
constructed for this work will also be used for

air pollution research.

Resesarch was also carried out during the year into the
technigues of protecting eguipment against lightning
effects. Monitoring stations have bean established in
areas where severe lightning prevails, to investigate the
failure of lightning arresters. In connection with these
investigations, directional dust gauges of the type
developed by the Central Electricity Generating Board in
the United Kingdom are being used 1o measure the level
of pollution at 70 different sites. and & transmission line
insulator test station has been built at the site of the
Koeberg nuclear power station.

A number of short-term research investigations were also
undertaken, including the assessment of silicon greases
far insulators, the measuremeant of overvoltages induced
in control cables, earthmat resistivity surveys, and the
investigation of problems associated with power line
carrier equipment.

Co-operation was maintained, through joint research
orojects and by representation on the apprapriate
committess, with the Council for Scientific and Industrial
Research, the South African Bureau of Standards, the
Department of Water Affairs and the universities.



National communication and control

The interconnection of the power stations and distribution
undertakings on a national scale provides the opportunity
of performing the functions of generation, transmission
and distribution of electricity at the lowest nossible
operating cost. The necessary co-ardination and contral,
fram an overall point of visw. of generation, fransmission
and distribution will be achigved from the control centre
near Germiston, A national microwave netwoaork will enable
the contral centre to communicate directly with power
stations, major distribution stations, and regional control
centres; it will also serve as a system of channels for an
integrated automatic telephone netwark.

The initial phase of developing this netwaork will link the
national control centre with Hydra and Georgedale, majar
distribution stations in the northern Cape and Natal
respeactively. By the end of 1976, some fifty microwave
radio stations were in the course of construction in the
Transvaal, Orange Free State, Natal and Northern Cape.
Their completion is expectad during 1977, An enguiry
has been issued for the next phase, which will expand
the network in the Cape and provide connactian to the
Koeberg nuclear power station. This phase is planned far
completion by 19871,
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The national microwave radio network also interlinks the
repeater stations for mobile radio. During the year, the
coverage by mobile radio of the licensed areas was
substantially extended. There are at present approximately
1 000 mobile radios in operation.

The channels made available by the radio netwaork for
data transmission, supervisory control, back indication and
remote operations will be used by the computerised
system contrel and load despatch unit. A contract was
placed during the year for the computer hardware and
software packages the function of which will be 1o
improve economic efficigncy by optimal sharing of load
among the power stations, |1 is expected that the unit

will commence operating in 1873,

To house the national contral centre, a new building has
been erected near Germiston and was substantially
compieted by the end of the year. A feature of the building
is that the main antenna tower for the microwave radio
network 1s mounted upan a central reinforced concrete
core. The building will contain a control room, computer
hardware and communications equipment.



Water supply systems for coal-fired power stations
in the Eastern Transvaal

The development of pipelines and pumping systems for
the utilisation of water from the Komati and Usutu rivers
from the early sixties onwards was described in the 1975
report. Escom continued working on these water supply
systems during the year. on behalf of the Department of
Water Affairs,

The pumping stations and multiple pipelines to safeguard
the provision of raw water to the Arnot and Hendrina
power stations from the upper Komati Rivaer system were
completed during the year. This water supply system can
now be operated to its full design capacity. Additional
pumps to serve as reserve remain to be installed early in
1877,

A consequence of the implementation of measures 10
conserve water f peen that surplus water is available
from the upper Komati scheme far consumption by a
future powver station. During 1977 and 1978, the
Department of Water Affairs intends extending the scheme
to supply the surplus water to Duvha power station,

1as

To protect the Arnot, Hendrina, Komati and Duvha power
stations against the possible failure of the Komati scheme
10 supply the water required, the Department of Water
Affairs proposes to provide the safeguard of obtaining
water when necessary from the Vaal River. To benefit
fully from this proposal, it is planned to install additional
pumping plant at Hendrina power station around 1979,
The engineering of the Usutu River Government Water
Scheme continued in 1976. Progress was made with the
orovision of automatic control facilities for the scheme,
The necessary radio eguipment was satisfactorily
commissioned and Two-way communication has been



established for speech as well as data. A computar is in
operation at the master control station at Jerichc Dam,
and data from the various pumping stations and resarvoirs
comprising the scheme can be displayed and logged.
Early in 1977 it should be possible to control the scheme
on remote manual control from Jericho Dam; full
automatic cantral should be possible by mid-1977. The
‘design work an the final phase of the scheme has been
completed and the enquiries for the necessary pumps and
pipelines have baeen issued. The additional pipelines and
first additional pump are plannsad to be in service by the
middle of 1878.

The Usutu scheme is being extended to provide Matla
power station with water until this station receives a
supply from the Vaal River at the end of 1979. Design
wark is well advanced on a pipeline from Kriel to Matla
and a pumping station at Kriel, the first pump being
planned for commissioning early in 1978.



Major transmission projects

Following the commissioning in 1975 of a 400 kV series
capacitor bank at Komsberg distribution station near
Laingsburg and two 76 MVAR synchronous condensers
at Muldersvlei distribution station, a 132 kV 100 MVAR
shunt capacitor bank has been commissioned at
Muldersvlel. These devices were used effectively during
the year for voltage control. Further improvement of the
national tfransmission system was obtained by the
commissioning in June 1976 of a 400 kV series capacitar
bank near Victoria West.

The construction of all 400 kV lines in the western Cape
was delayed by the fact that certain landowners refused
to grant servitudes. At a hearing before the Electricity
Control Board in March 1976 all outstanding cases were
discussed and favourably resolved. However, the result
was that canstruction started late, the lines affected
being two 400 kV lines between Muldersvlei distribution
station and Acacia distribution station, in the Cape Town
area, and one 400 kV line from Muldersvlei distribution
station, by-passing Koeberg nuclear power station to
Aurora distribution station near Langebaanweg, continuing
northwards to Juno distribution station near Vredendal
and then on to Helios substation near Kromrivier. At
present construction is progressing satisfactorily in the
Darling and Muldersvlei areas. Construction continued of
the 400 kV transmission lineg running westwards from
Hydra distribution station near De Aar and of the
substations required for completing the third 400 kV line
line to the south-western Cape. Apart from improving the
reliability of supplies to the south-western Cape, this line
will also supply power to the Sishen-Saldanha railway
and the mining areas of the north-western Cape, as well
as providing an additional link with the Koeberg nuclear
power station in the future.



Some strengthening of the national transmission system
was necessary during the year to provide for additional
hydra-electric generation from the Orange River project.
To handle the increased output from Hendrik Verwoerd
power station, 220 kV switching yards were completed at
Ruigtevallei substation near Hendrik Verwoerd Dam and
at Hydra distribution station. Two 220/132 kV 250 MVA
in-line transformers were installed at Ruigtevallei and the
two 132 kV transmission lines to Hydra were uprated to
220 kV operation. To prepare for hydro-electric generation
at Vanderkloof power station, a 220 kV yard consisting of
a 220 kV busbar and a 220/132 kV 125 MVA transformer,
was completed at Roodekuil substation near Petrusville. A
220 kV transmission line 105 km in length from
Vanderkloof via Roodekuil to Hydra distribution station,
was completed. A 220 kV busbar and two 315 MVA
400/220 kV transformers were installed at Hydra.

In East London, a 132 kV switchyard at the new Port Rex
gas turbine power station was completed during the vear.
The 132 kV lines required to connect this station to the
national systemn via the Buffalo and Pembroke substations
were also completed.

To provide electricity for the continuing expansion of
industry in Natal, planning and design work is well
advanced on a 400 kV transmission line from Camden
power station near Ermelo to Richards Bay, with
intermediate substations for electrification of the South
African Railways Ermelo— Richards Bay railway. A major
400/275 kV distribution station is being planned for the
Richards Bay area. These projects are scheduled for
completion in 1979, Planning and design work is also
continuing on the establishment of a 400 kV transmission
line from the Drakensberg pumped storage power

station to Pegasus, a new distribution station near
Dundee. To complete its connection with the national
transmission network, another 400 kV line is being
planned from Drakensberg to Mersey distribution station
near Pietermaritzburg. The scheduled completion date for
these projects is early 1980.

The high-voltage national transmission network was also
enhanced during the year by the commissioning of a
variety of 400 kV equipment and lines in the Transvaal
and Orange Free State. A second 400 kV transmission
line 124 km in length was commissioned from Kriel power
station to Atlas distribution station in the Vereeniging
area. A 400 kV line 227 km long was commissioned from
Grootvlei power station to Nestor distribution station near
Virginia, and a further 138 km from Nestor to Perseus
distribution station near Dealesville. At Nestor, three

400 kV 250 MV AR capacitor banks were placed in service.
In connection with the Cabora Bassa scheme, testing and
commissioning work continued during the year on the
high voltage direct current transmission line and the
direct current converter at Apollo distribution station near
Pretaria.
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Personnel

Total personnel employed on 31 December 1976:

Table 15
% increase
Mumber  during 1978
White salaried employees : 7822 9.9
White monthly-paid employees . . 5681 7.6
Non-white employess 23412 8.4
Total . 36915 8.6

The overall percentage increase in employees during the
vear under review was 8,6 per cent (12,7 per cent in
1976} and is attributed largely to the construction,
commissioning, and operation of further new plant for
Kriel, Matla, Duvha, Koeberg, Drakensberg and
Vanderkloof power stations.

Recruitment campaigns were conducted in Western
Europe and the United States of America during the year
with a view to recruiting additional staff with special skills.
As a result of these campaigng, 40 immigrants were
engaged (78 in 1975).

Education and training

Training Tacilities for apprentices were extended during
the year by the opening of the maintenance training
centre at Meyerton in August Training commenced with a
group of 60 apprentices; when fully operational, the
centre will accommodate up to 200 trainees. Development
also continued at the Henley training centre, which at
present caters for b0 trainees; when completed. it will
accommodate 200.

The facilities available to trainees cover a wide range:
workshop practice at Rosherville, maintenance technigues
st Meyertan. operation, maintenance and technical
servicas at Klip and Henley. A training simulator for 500
MW turbo-generatars, built to a basic design provided by
the Central Electricity Generating Board in the United
Kingdom, was put into operation at Henley in August
1976.

A total of 450 apprentices were undergoing training
during the year (352 in 1975).

The training of pupil technicians is undertaken in
collabaration with the Colleges for Advanced Technical
Education. As an improvemsant on the training already
offered, a special 1b-week induction programme was
introduced during the year. A total of 330 pupll
technicians were being trained in 1978 (283 in 1976),
The introduction of new plant, equipment, and technigues
gives rise to a need for additional training. and special
courses were presented as required. As an example, the
South African Airways assisted in devising courses on

the operation of the new gas turbine plant installed in the
Cape. A further example concerns live-line maintenance
technigues, naw to this country, to reduce working costs
and improve system stability.

Training under a management development programme
also commenced during the year. The requirements for
this training were studied by an outside firm of
management consultants, and a number of appropriate
courses were then devised. By the end of the year, a
group drawn from senior management had completed
some of the courses.

]
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Under the Escom bursary loan scheme, 58 new bursaries
were granted to students during 1976, bringing the total
number of bursars attending the various universities to
143 (114 in 1878). The academic progress of bursars at
universities was satisfactory., Of 143 bursars in 1976, ©
per cent were repeating their previous year of study (25
per cent in 1975). At the end of 1976, 38 students were
due to graduate (15 in 1975) and enter Escom’s service
as employees.

For the 1976 academic year, 682 scholarships wereg
granted to dependants of Escom employees under the
Dr. H. J. van der Bijl Scholarship Scheme (51 in 1975).
Of these, 34 were renewazls and 28 were naw awards.

Amenities, sport, recreation

In 1976 a new pension scheme with improved benefits
was introduced. The conditions are applicable to all
employees, irrespective of race or colour and over 99 per
cent of all Escom employees are now members of this
penzion fund.

The Federation of Escom Clubs consists at present of 23
affiliated clubs with a membership of 14 400.

Prevention of accidents

The programme for the prevention of accidents is making
satisfactory progress. Even by international standards, the
results achieved have been encouraging. As illustrated by
the diagram below, the number of disabling injuries and
of fatilities arising from work injuries fell during the year
under review o the lowest leve! experienced in the past
ning years.

Programme for the prevention of accidents

Nurmber of disabling injuries per million
man-hours worked

’ﬂ

L
68 69 70 71

15.8

F}i

'}‘2 73 74 ?5 76

Mumber of fatal accidents per five millian
man-hours worked
1.6

68 69 70 71 72 73 74 75 76






Financial

Capital expenditure

Expenditure on Capital Account for 1976 totalled R643
million,

During the year expenditure on Capital Account earning
revenue increased by R303 million (1975: R161 million)
and totalled R2 312 million at the year end. the additional
items earning revenue being inclusive of commissioning
of plant at Kriel, Hendrina, Hendrik Verwoerd, Port Rex
and Acacia power stations.

Expenditure on uncompleted works amounted to R900
million at the end of 1976, the main concentration of
works under construction being at Kriel, Grootvlei, Matla,
Duvha and Koeberg power stations.

The above mentioned expansion on capital works has
resulted in substantially increased working capital
requirements and as a consequence the value of stores,
materials, movable plant and equipment on hand
increased by R61 million to R208 million as at 37
December 1976,

Loans and the capital markets

The following finance was obtained during the year
ended 31 December 1976:

Rand million

Total Local Foreign
Internal registered stocks . 160 160
Acceptance credits. . . . 40 40
Direct placements . . . . 245 245
Revolving credit loans . . 174 174
Import financing facilities . 68 68
Foreign payment financing. 13 13
Other short term borrowing 134 134
834 334 500
100% 40% 60%

28

Notes:

1. Of the Internal Registered stocks totalling R160
million above. R116 million was allotted to the
Statutory Funds.

2. As will be seen from the above Escom was successful
in raising 0% (i.e. RBOO millian) of its total barrowing
requirement from foreign sources.

Resulting from anticipated adverse conditions on the

foreign market Escom’s dependence on the local market

will be increased in the forseeable future.

As the capacity of the local market is limited taking into

account Escom's estimated future financial requirements

it is clear that greater attention will have to be given to
generating substantial internal funds via the Capital

Development Fund.

Capital Development Fund

Contributions amounting to R53.6 million (1975: R40,7
million) were made to the Capital Development Fund
during 1976 and the amount standing to the credit of the
Fund at 31 December 1976 was R181,6 million.

Reserve Fund

The Reserve Fund received contributions of R1,7 million
during the year.

Replacement and betterment expenditure amounted to
R4,3 million (1976: R2,0 million) and the balance in the
Fund at the end of the year was B195.9 million, an
increase of R12 million over the preceding year.

Revenue Account

Total revenue from sales of electricity in 1976 was R656.4
million which represents an increase of R196,3 million
(42,7 per cent) above the previous year. The accumulated
deficit on Revenue Account decreased by R0,08 million to
R39 million at the end of 1976. It is anticipatéd that this
deficit will be reduced during 1977 by tariff increases
already approved.



Contributions to funds, total 8,42%

Electricity purchased

0.37%

TR

Capital development 8.16

Reserve 0.26

Contributions to funds, total 8,42
Total costs
1976
R656 322 000
Operation: Coal cost 27.10 J
Railage on coal 3,66
Other costs 547 —
Total 36,17
Maintenance 5,09 -
Administration and general 5.9 ———
Generation, total 47.17%

Operation 0.20
Maintenance 2,80
Administration and general 6.12
Distribution, total 912
Dterest:
Generation 16.57
| Distribution 9,86
Corporate services 0,06
Total 26,49
Redemption:
Generation 5,04
Distribution 1.28
Total 6,32
Loan charges, total 32,81%
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Auditors’ report and financial statements
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The report of the auditors

Redemption
Fund

Corporate
Services

General
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The Chairman and Members
Electricity Supply Commission
Johannesburg

We have examined the financial statements of the Commission for the year ended
31 December 1976.

We have also examined the position of the Redemption Fund established by the Commission in
terms of the Schedule to the Electricity Act, 1958, to provide for the redemption of the Ioans issued
by the Commission and have reported thereon on Schedule 9.

The net expenditure under this heading, after crediting amounts chargeable to electricity supply
account under other headings, has been allocated to:

(a) Capital and Reserve Fund expenditure.
(b) Electricity supply account of Undertakings.

The amount allocated to electricity supply account has been apportioned by the Commission. We
have no reason to disagree with the apportionment so made.

In terms of Section 18(8) of the Electricity Act, 1958 we report that:

(a) We have found the financial statements of the Commission to be in order, and in our opinion,
they present the information required by the Act.

(b) The financial statements fairly present the financial position of the Commission and the results
of its operations.

(c) Due provision, in terms of the Act, has been made for the redemption and repayment of
moneys borrowed by or advanced to the Commission.
(d) Land and rights, buildings and facilities and production plant are stated at cost.

(e) Sums fixed by the Commission have been set aside to the Reserve Fund and Capital
Development Fund under Section 13 as prescribed.

(f) All our requirements as auditors have been complied with and carried out.

Alex. Aiken & Carter
Halsey, Button & Perry
Chartered Accountants (S.A.), Auditors

Johannesburg
4 April 1977



Balance sheet

at 31 December 1976

ROOO RO0O
Notes 1975
Capital expenditure, at cost 31 3211 261 2 569 803
Land and rights 33372 30138
Buildings and facilities . 136 470 118 7566
Production plant 2141 883 1 860 023
Total in commission . 2311725 2008917
Works under construction 899 536 560 886
Equipment and stores . 184 774 128 420
Movable plant and equipment, at cost. 54 833 40 016
less Accumulated depreciation 23637 18 853
31196 21163
Stores and materials 3.2 153578 107 257
External investments . 23 38 366 33749
Deferred expenditure . 34 65014 57 790
3499 415 2789 762
Financed by
External borrowings 3 2 309 584 1771 438
Loans outstanding (Schedule 1) . 3.5 1 998 646 1 895 068
less Escom stock held internally . 36 709 031 619 603
1289615 1 275 465
Import financing facilities taken up . : 128 473 61 046
Other short-term loans and advances (Scheduie 2) 891 496 434 987
Net current liabilities . 125771 103 100
Current liabilities and provisions . 206 420 173829
Accounts payable 112 337 125 602
Sundry provisions 16 656 6 436
Interest accrued 42 452 32972
Bank overdrafts 34 975 8 819
Current assets . 80 649 70729
Accounts receivable . 75134 48 444
Payments in advance . 2 662 1701
Funds at call ; —_ 17 554
Bank balances and cash . 2853 3030
Total net debt . 2 435 355 1874 598
Statutory funds, reserves and provisions 1 064 060 915 164
Capital Development Fund (Schedule 7) 181 601 112 887
Reserve Fund (Schedule 8) . 195 861 183 825
Redemption Fund (Schedule 9) . ; ; 325 683 318 865
Unrealised surplus on Escom stock held mternally : 3.6 27 861 25 848
Provision for repayment of foreign loans . 22118 14 8656
Capital reserve . 3.7 349 938 297 951
1103 062 954 241
less Accumulated deficit . 3.8 39 002 39077
3499 415 2789762
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Electricity supply account

for the year ended 31 December 1976

RO0OO ROOD
1975 1976 1975
Corporate Central Distribution  Undertakings Central Distribution Undertakings
Total Services Generating Corporate Gene-
Cape Cape Cape Orange Eastern Rand Services rating Cape Cape Cape Ulapge Eastemn Rand
Notes Total  Westen  Northern Eastem Border River Natal  Transvaal and O.F.S. Total  Western  Northem Eastern Border River Natal  Transvaal and O.F.S.
460:073 Electricitysold. . . . . . . . . . . . .. 2.1 656 381 — — 656 381 73195 21756 624 14035 9749. 121499 78337 337186 — — 460073 55 860 15 479 483 9 956 7000 83 707 55 382 232 206
277 242 Operating expenditure . . . . . . . . . . 2.2 385739 14100 311 594 60045 11285 3528 296 2 656 1504 11220 7269 22287 11719 218210 47 313 9487 2 969 250 2 064 661 8575 5 854 17 453
167 777 Loancharges . . . . .. . . ... ] 215 299 387 141 815 73097 8 699 4511 179 2008 2666 11879 10662 32504 387 110055 57 335 6153 3 358 133 1349 1910 9978 8573 25 881
47130 Contributionstofunds . . . . . . . . . . 2.4 b5 284 — 35372 19912 2178 1053 35 617 755 3480 2937 8 857 — 31 750 10 380 1080 430 33 410 417 2 460 1270 4 280
— Distributionofcosts . . . . . . . . . . . 25 - (14487) (488 781) 503268 50941 13425 122 9327 7328 B6730 56566 278829 (12 106) (360 015) 372121 43 262 9782 101 7609 5182 69 200 39868 197117
487 149 656 322 - —_ 656 322 73103 22517 632 14 608 12242 113308 77434 342477 — — 487149 b3 982 16 539 b7 11 432 B170 90 213 55 B6H 244 731
77076 (Surplus)/deficit for theyear. . . . . . . . (59) — — (59) (92) 761 8 573 2493 (8 190) (903) 5291 — — 27076 4122 1 060 4 1 476 1170 6 506 183 12 525
{136) Surplus on network taken over. . . . . . . (16) = = (16) —_ — — — (16) _ — — — — {136) — — — — {136) — = =
Accumulated deficit/(surplus) at

12137 beginningofyear. . . . . . . . . . ... 39077 — — 39077 5 627 1274 m 1463 119 7 951 1963 19267 — - 12137 1 505 214 307 (13) 157 1 445 1780 6 742

Accumulated (surplus)/deficit at
39077 endofyear. . . . . . ... ....... 39 002 = = 39002 5535 2035 349 2036 3668 (239) 1060 24558 T — 39077 5627 i 274 341 1463 1191 7951 1963 19267




Notes to the financial statements

at 31 December 1976

1.

34

Accounting policies

The principal accounting policies adopted by the Commission, which are consistent with previous years except
where otherwise indicated, are as follows:

Capital expenditure and equipment

Interest is added to the cost of capital works under construction until such assets are taken into commercial
operation,

Capital expenditure is not depreciated but is maintained at cost while the relevant assets are in commercial
operation. Charges are made against working costs to provide for the repayment of loans. (See note on
amortisation of borrowings.)

Movable plant and equipment is depreciated at rates considered appropriate to reduce cost to estimated residual
value over the useful lives of the assets.

Stores and material
Stores and materials on hand are valued at average cost.

Foreign currencies

Foreign currency liabilities which are covered by forward exchange contracts are converted to Rand at the
protected rates of exchange. Other foreign assets and liabilities are converted to Rand at the rates of exchange
ruling at the balance sheet date. The currencies most favourable to the bondholders are used to convert loans
raised in European Units of Account.

Deferred expenditure

Discount on loans issued

Discount on loans issued, is held as deferred expenditure and is charged to costs over the
terms of the loans.

Exchange adjustment of foreign liabilities

Net losses arising from the conversion of foreign long term loan balances at the balance sheet date are written
off over the periods of the loans.

Amortisation of borrowings

A redemption fund is established in terms of the Electricity Act. 1958 and provision for the redemption of loans
is. made over periods not exceeding 25 years.

The State President, in terms of Section 10(2) of the Act, has directed that the provisions relating to the
establishment of the redemption fund should not apply to foreign loans: provision for repayment of such loans is
made over periods not exceeding 25 years.

The redemption fund provisions are not applied to short-term loans and advances, as these are made under the
provisions of paragraph 1(3) of the Schedule to the Act in anticipation of the raising of loans.
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2. Electricity Supply Account

RO00 ROOD
1975 1976 1975
Corporate Central Distribution Undertakings Central Distribution Undertakings
Total Services Generating . Corporate Gene-
Cape Cape Cape Orange Eastern Rand Services rating Cape Cape Cape Orange Eastern Rand
Total  Western  Northem Eastemn Barder River Natal  Transvaal and 0.F.S. Total  Western  Northern Eastern Border River Matal  Transvaal and O.F.S.
Increase
Note %
460 073 21 Electricitysold. . . . . . . . . . 47 67 656 381 73195 21 756 624 14035 9749 121439 78337 337186 55 860 15 479 483 9 956 7000 83 707 55382 232 206
148 347 Indusinialsissssmit = e e e 43,08 212 253 25 307 2333 363 1382 868 37763 46036 98201 19 050 1691 284 1028 947 25 587 31 865 67 B35
145 864 Blllks s e nsiiny et 45,06 211 595 29033 4 528 62 11527 8832 62027 8486 87100 22 027 3273 54 8107 6020 42 357 6 216 57 810
114 952 Miningse s e s e 42,30 163 580 — 1003 e i — 3092 18224 132251 — 6 923 — — - 1947 13022 93 060
33 608 PR e s et = s 37.14 46 089 7926 4 245 — — — 143840 4913 14165 6 651 3094 — — — 10 675 3738 9 450
17 302 Domestic and lighting . . . . . . . . 32,15 22 864 10929 637 199 1126 49 31 678 5469 8132 498 145 821 33 314 541 3997
277 242 22 Operating expenditure . . . . . . . . . . 385739 14 100 311 594 60045 11285 3528 296 2 656 1504 11220 7269 22287 11719 218210 47 313 g 487 2 869 250 2 064 661 8 575 5 854 17 453
171 832 BTN e o s == 238 714 232 237147 11336 148 111 5 176 82 168 138 507 — 165498 6 334 535 254 18 104 90 1510 932 2 891
33 538 Maintenanter e E s e 51 791 8 33 406 18 377 3 880 658 76 602 151 2 508 3250 7252 — 21 3% 12 143 2623 388 56 119 136 2280 2 353 3908
114 Electricity purchased . . . . . . . . . . . . . 2399 — 2251 148 — — 107 — a1 = e = iz 76 88 o= =i a8 =i = B ny B
71 758 Administration and general expenses. . . . . . . 92 835 13 860 38 790 40185 7 257 2759 108 1878 1230 8 544 3881 14528 11719 31 291 28 748 6329 2327 B8 1541 435 4 805 2 569 10 654
167 777 23 = loancharges=. | oo i 215 293 387 141 815 73 097 8 699 4511 179 2008 2655 11879 10662 32504 387 110 055 57 335 6153 3 358 133 1349 1910 9978 8573 25 881
136 963 Interest and finance charges . . . . . . . . . . 173 832 390 108 744 64 698 7702 4 056 160 1831 2349 10340 9485 28775 387 86147 50 429 5394 2 963 17 1228 1649 8 662 7609 22 807
18 082 Redemption of local loans. . . . . . . . . .. 20 167 (3) 11921 8249 997 455 19 177 306 1389 1177 3729 — 11 326 6 756 759 395 18 121 261 1 166 964 3074
12732 Repayment of foreign loans . . . . . . . . . . 21 300 — 21150 150 — —_ — — — 150 — — — 12582 150 — — — — = 150 s i
42130 24 Contributionstofunds . . . . . . . . . . 55 284 — 35372 19912 2178 1053 35 617 755 3480 2937 8 B&7 — 31 750 10 380 1080 430 33 40 417 2 460 1270 4 780
1400 ReserveiFiindaes s el a aieie 1700 — 514 1186 32 19 1 206 208 544 46 130 — — 1400 — — — 200 200 1000 — —
40 730 Capital DevelopmentFund . . . . . . . . . .. 53 584 — 34 858 18 726 2 146 1034 1 a1 547 2 936 2891 8727 — 31 7560 8 980 1080 430 33 210 217 1460 1270 4 780
ol 25  Distributionofcosts . . . . . . . . ... — (14487) (488781) 503268 50941 13425 122 9327 7328 86730 56566 278829 (12106) (360015) 372121 43 262 g 782 101 7609 5 182 69 200 39868 197117
— Corporatehurden i e a et e — (14 487) 9190 5297 698 289 10 126 151 814 m 2 468 {12 106) 7709 4 397 518 244 g 89 95 737 621 2084
== I e e s ey e o e —_ — 2135 (2 135) = 53 =t = (732) = (181) (1 275) = 1319 {1319) — — - = (248) — (181) (B90)
2l Use bt e e —_ — — — — 345 8 122 (130) —_ 4) (341) — 425 (425) — 342 g 120 (258) — (314) {328)
— Transmissiontcosis=ns: ottt s e ina s e - — (10 175) 10175 5 861 453 15 624 998 1915 — 309 — (10170) 10170 5 782 526 16 685 943 1990 — 222
— Electricity supplied . . . . . . . . . .. .. — — — — = — = = = = 896 (896) — = - = — — — — — 665 (665)
—_ Excess local generatingcosts . . . . . .. . . — = (17 104) 17104 6221 — — 2 600 — 8283 — — — (23062) 23062 8528 — _ 2 654 - 11 880 AT =
s Pooled generation . . » . . . . ... — — (472827) 472827 3B161 12285 89 5 855 7041 75718 55114 278564 — (336236) 336236 28 434 8 670 67 4 061 4 642 54 593 39077 196 692

36

37



38

3. Balance sheet
3.1 Capital expenditure

Balance at beginning of year .

Discount on loans issued in prior years transferred
to deferred expenditure (Note 3.4) .

Assets decommissioned, sold or scrapped .

Expenditure during the year

Balance at end of year

Commitments in respect of capital expenditure
contracted for amount to approximately .

This expenditure will be financed from external
borrowings and from cash generated by means
of the Capital Development Fund

3.2 Stores and materials

Consists of

Gas, oil

Coal

Construction materlai

Maintenance and consumable stores .

3.3 External investments

Held for

Reserve Fund (Schedule 4)
Redemption Fund (Schedule 5) .

Housing loans to employees secured by first

mortgage

Entire share capltal of Rand Mmes Power
Supply Company Limited

3.4 Deferred expenditure

Loan discourit

Exchange adjustment of forergn Ilabrlrtres :
Expenditure on future fuel supplies

3.5 Loans outstanding s
Loans and instalments repayable during next

year amount to

These repayments will be made out of the
Redemption Fund and the Provision for repayment

of Foreign Loans.

RO0OO

2 569 803

1181
1181

2 568 622
642 639

3211 261

2169 000

221
14 084
85 452
53 821

1563 578

9422
2147

11 569

26 796

38 366

33 000
15 690
16 324

65014

17 838

1975
RO0OO

2175842

31 548
39

31 687

2 144 2556
425 548

2 569 803

811 500

8013
50 705
48 539

107 257

9 334
2 399

11733

22015

33749

32 666
17 065
8059

57 790

58 240



3.6 Escom stock held for RO00 ROOO
Book Nominal Book Nominal
value value value value
Capital Development Fund (Schedule 3) 175 409 177 161 109 518 110 966
Reserve Fund (Schedule 4) 183 881 193033 169 315 177 870
Redemption Fund (Schedule 5) . = 317184 333173 309 911 325029
Repayment of foreign loans (Schedule 6) . 4 696 5 664 5011 5738
681170 709 031 593 765 619 603
Unrealised surplus being excess of nominal over
book values 27 861 25 848
3.7 Capital reserve
Loans repaid . A R e e e HE 400 444 347 276
Machinery and plant financed out of Reserve Fund 10 360 10 360
410 804 357 636
less Cost of land and rights, buildings and
facilities and production plant sold and
scrapped . 60 866 59 6856
349938 297 951

3.8 Accumulated deficit

1975

In terms of the Electricity Act, 1958, the undertakings of the Commission are. as far as practicable. carried on
neither at a profit nor at a loss, and its charges are adjusted accordingly from time to time.

. Commitments

In addition to the commitment for capital expenditure referred to in Note 3.1, the Commission is committed to:

1. The payment of approximately B1 442 000 (R2 279 000 in 1975) in respect of loans granted to employees
under the Commission’'s Home Ownership Scheme and not yet paid out.

2. The payment to the Electricity Supply Commission Pension and Provident Fund, in addition to the normal
contributions, of R191 000 per annum for the period ending 31 December 1985.

3. The purchase from certain stockholders of Electricity Supply Commission Local Registered Stock as follows:

R4 500 000 — 6,75 per cent 1991 not later than September 1978 at R97 per cent.
R2 000 000 —6.75 per cent 1991 at the option of the stockholders at R97 per cent.

. Contingent liabilities

The Commission has indemnified the Electricity Supply Commission Pension and Provident Fund against any
loss resulting from the negligence. dishonesty or fraud of the Fund's officers or of the Trustees.
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Loans outstanding

40

at 31 December 1976 Schedule 1
RO0O ROOO
Loan Per Out- Loan Per Out-
No. cent standing 1975 Na. cent standing 1975
Internal registered stock Brought farward 1 047 500 1 047500
33 16 000 4 625 1875/80 16 000 16 000 92 20000 9250 1997 20 000 20000
34 16 000 4. 875 1975/80 16 000 16 000 93 22 000 9,125 1997 22 000 22 000
35 16 50O 5125 1976/81 16 500 16 500 94 5000 8,760 1997 5 000 5 000
36 20 000 BEli2E 1977/82 20 000 20 000 95 25 000 8,600 1997 25 000 25 000
37 22 000 5,125 1976/82 22 000 22 000 96 28 000 8,250 1997 28 000 28 000
38 24 000 25 1977/83 24 000 24 000 97 7 000 8,000 1897 7 000 7 000
39 24 000 5,375 1978/83 24 000 24 000 98 45 000 8,250 1997 45 000 45 000
40 22 000 5,625 1979/84 22 000 22 000 99 30000 8,250 1997 30 000 30000
42 20000 15} 5375) 1979/84 20 000 20000 100 20000 8,375 1998 20 000 20000
43 16 000 5,375 1979/85 16 000 16 000 101 5 000 8,000 1998 5 000 5000
44 16 000 5,375 1980/856 16 000 16 000 102 30 000 6,250 1976 = 30000
45 17 000 5,600 1980/86 17 000 17 000 103 24 000 8,000 1998 24 000 24 000
46 16 000 5,875 1981/86 16 000 16 000 104 6 000 7,625 1998 6 000 6 000
47 18 000 6,250 1981/86 18 000 18 000 105 30 000 7.250 1979 30 000 30000
49 18 000 6,125 1982/87 18 000 18 000 106 45 000 8,000 1998 45 000 45 000
50 22 000 5,250 1982/87 22 000 22 000 107 27 000 9,000 1999 27 000 27 000
51 29 000 5,000 1983/88 29 000 29 000 108 3 000 8,500 1999 3 000 3 000
52 40 000 5,000 1980/83 40 000 40 000 109 12 000 8,000 1976 — 12 000
53 20000 5,000 1982/84 20 000 20 000 110 30 000 9,600 1889 30 000 30 000
54 20000 5,600 1982/84 20 000 20 000 1k 11000 10,750 2000 11 000 11 000
5] 32 000 5,87b 1983/85 32 000 32 000 112 29000 10,750 2000 29 000 29 000
56 38 000 6,500 1983/856 38 000 38 000 113 40 000 10,750 2000 40 000 40 000
b8 30000 6,600 1989/91 30000 30000 114 25 000 10,750 2000 25000 25 000
60 35 000 6,750 1991 35 000 35 000 1156 5 000 10,250 2000 5 000 5 000
61 35 000 6,875 itz 35 000 36 000 116 30 000 10,750 2000 30 000 30 000
64 12 000 6,500 1892 12 000 12 000 157 5 000 10,875 1985 5000 (a) 5000
65 37 000 6,875 1992 37 000 37 000 118 55 000 11,000 2000 55000 (b) 55000
70 10 000 6,500 1993 10 000 10000 118 10 000 10,750 1980/85 10000 (c) 10000
71 70 000 6,875 195 70 000 70000 120 4 000 11,000 1986 4 000 —
Thto) 22 000 6,500 1993 22 000 22 000 121 40 000 11.400 2001 40 000 —
76 48 000 6,875 1993 48 000 48 000 122 6000 11.100 1981/96 6 000 —
78 20000 6,500 1994 20 000 20 000 123 40000 12,760 1996 (a) 40 000 —
79 30 000 6,875 1994 30 000 30000 124 10 000 12,650 1986 (b) 10 000 —
81 10000 6,500 1994 10 000 10 000 125 20000 12,450 1981 (c) 20 000 —
82 25000 6,875 1994 25 000 25 000 126 40000 12,500 2001 40 000 =
83 18 000 7,500 1995 18 000 18 000
84 3 000 7,000 1995 3 000 3 000 Carried forward 1789500 1671500
B85 35 000 8,760 19856 35 000 35 000
86 10 000 8,500 1985 10 000 10 000
87 45 000 9,250 1996 45 000 45 000
88 10 000 8,750 1996 10000 10 000
89 20000 9,250 1996 20000 20000
30 30 000 9,250 1996 30 000 30000
91 10 000 8,760 1996 10 000 10 000
Carried forward 1047 500 1 047 500

RO0OO ROOO
Loan Per Out-
No. cent standing 1975
Brought forward 1 789 500 1671 500
Foreign bond issues
557 DM 50 000 000 (8 921) 6.500 1965/80 3569 4 461
562 uss 15 000 000 (10 776) 7,000 1967/(77 1078 28 55
574 UA 15 000 000 (10 9086) 7,000 1968/78 5 820 7 809
577 DM 100 000 000 (18 034) 6,500 1968/83 12 820 14 596
578 DM 100 000 000 (19 583) 8,500 1970/86 17 625 19 583
580 UA 12 000 000 (B 627) 9,250 1970/80 6984 8149
584 DM 100 000 000 (19 556} 8,000 1971/86 19 556 19 bb6
592 UA 20 000 000 (14 210) 8,250 1971/86 19424 19 938
598 uss 20 000 000 (14 304) 8,500 1971/86 11 085 12158
604 DM 100 000 000 (25 132) 6,250 1972/87 25132 25132
607 SF 50 000 000 (8 293) 6,500 1973/88 8 293 8 293
610 DM 100 000 000 (24 975) 7,000 1973/88 24 975 24 975
614 ush 15 000 000 (10 080) 9,250 1974/89 9 408 9744
Direct placings
559 UsSs 20 000 000 (14 357} 6,250 1966/76 — 2108
589 DM 10 000 000 (2 054) 8,000 1971/86 2054 2 054
593 DM 20 000 000 (3 644) 8,600 1971/86 3644 3 644
596 DM 20 000 000 {4 016) 8,500 1971/86 4016 4016
597 DM 40 000 000 (9 437} 8,500 1971/83 8 257 9437
620 uss 40 000 000 (27 244) 9,375 1975/90 27 244 27 244
2000484 1 896 552
less Payable by stockholders in respect of internal registered stock 1838 1484
117 Not later than 27 February 1976 . (a) 1
118 Not later than 27 February 1976 . (b) 785
119 Not later than 27 February 1976 . (c) 698
123 Not later than 31 January 1977 (a) 548
124 Not later than 31 January 1977 (b) 523
125  Not later than 31 January 1977 (c) 767
1 998 646 1 895 068
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Short-term loans and advances

at 31 December 1976 Schedule 2
ROOO RO0OOD
Loan No. Per cent Qutstanding 975
Foreign bond issues
621 Uss 25 000 000 (17 028) 10,0000 1975/80 17 028 17 028
622 DM 100 000 000 (27 851) 9.2500 19756/80 27 851 27 851
625 Uss 30 000 000 (26 119) 10.2500 1975/83 26119 26119
Direct placings
587 SF 50 000 000 (8 355) 8.5000 1971/76 — 8 355
591 Sk 40 000 000 (6 892) 8.5000 1971/76 — 6892
595 SF 40 000 000 (7176) 7.5000 1971/76 — 7176
800 SF 9 000 000 (1 585) 6,5000 1972/77 1585 1 585
601 D.FL 50 000 000 (11 740) 6,56000 1972/79 8 805 11 740
608 S 50 000 000 (8 324) 6,7500 1973/80 8 324 8324
609 SF 35 000 000 (7 647) 6,7600 1973/78 7 647 7 647
611 SF 75 000 000 (16 304) 6.5000 1973/80 16 304 16 304
613 SF 50 000 000 (10 850) 7.2500 1973/78 10 850 10 850
6156 SF 20 000 000 (4318) 8,5000 1974/79 4318 4318
616 USs 35 000 000 (23 839) 8,5000 1974/82 21 455 22 647
618 DM 70 000 000 (20138) 10,5000 1975/79 20138 20138
619 SF 30 000 000 (8 003) 9,0000 1975/82 8 003 8003
624 SF 50 000 000 (13 298) 9,0000 1975/80 13 298 13 298
626 Uss 30 000 000 (25 832) 7.0000 1975/76 — 25 832
627 SF 50 000 000 (16 226) 8.5000 1976/78 16 226 16 226
B628A uss 30 000 000 (26 119) 8.3125 1975/76 — 26119
629 ME 5 000 000 (10 743) 8,56000 1976/81 10 048 —
630A uss 15 000 000 (13 066) 6.3125 1976/77 13 066 -
631 SF 50 000 000 (17 185) 7.7500 1976/80 17185 —
632 DM 75 000 000 (25 351) 9,7500 1976/80 25 351 —
633 uss 20 000 000 (17 384) 7.7500 1976/77 17 384 —
B633A uss 10 000 000 (8 7086) 8,6000 1976/77 8 390 —
634 Uss 10 000 000 (8 706) 8.56000 1976/77 8 706 —
637 uss 5 000 000 (4 353) 71875 1976/78 4 353 —-
638 DM 13 000 000 (4 476) 7.0000 1976/77 4 476 =
639 DM 10 290 875 (3553) 7.0000 1976/77 3108 —_
640 DM 4111 852 (1423) 7.0000 1976/77 1418 —
641 SF 20 000 000 (7 088) 86,2500 1976/78 7088 —
642 US$ 10 000 000 (8 718) 8,5000 1976/81 8718 —
643 USs 10 000 000 (8 708) 7.0000 1976/77 8 706 —
644 DM 10 000 000 (3619) 7.3750 1976/77 3619 —
Short-term loans 349 567 286 452
Other short-term advances . 541 929 148 b3b
891 496 434 987
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Investments of the Capital Development Fund

at 31 December 1976 Schedule 3
RO0O
Nominal Book
Description Loan No. value value
Escom internal registered stock

8,6  percent 1997 95 7 000 6 752
825 per cent 1997 98. 7 400 7 316
8,375 per cent 1998 100. 2 000 1991
8 per cent 1998 103. 2 000 2 000
8 per cent 1998 106. 13 000 13 000
9,6 percent 1999 110. 12 000 11912
10,75 per cent 2000 L 8 766 8 584
10,75 per cent 2000 113. 19 995 19 581
10,75 per cent 2000 114. 800 795
10,75 per cent 2000 116. 10000 9941
11 per cent 2000 118. 28 000 27 6b2
11.4  percent 2001 1921]= 37 000 31 000
12,75 per cent 1996 123. 5 500 5 500
12,65 per cent 1986 124. 1 700 1700
12,5 per cent 2001 126. 28 000 27 68b
Total (Note 3.6) . 177 161 175409
Interest accrued 3929
179 338

Market value

43



Investments of the Reserve Fund

at 31 December 1976 Schedule 4
RO0OO ROOO
Loan Nominal Book Loan Nominal Book
Description No. value value Description No. value value
Escom internal registered stock Brought forward 165 964 1566 891
4,625 per cent 1975/80 33 1624 1387 11 per cent 1986 120 1704 1676
4,875 per cent 1975/80 34 2 442 2142 11,4 per cent 2001 121 401 401
5,125 per cent 1976/81 35 2 631 2 330 11,1 per cent 1981/96 122 2510 2510
5,125 per cent 1977/82 36 1 597 1363 12,75 per cent 1996 123 3 986 3 986
5,125 per cent 1976/82 37 1913 1717 12,65 per cent 1986 124 3995 3995
5,125 per cent 1977/83 38 2 475 231 12,45 per cent 1981 125 393 9973
5,375 per cent 1978/83 39 336 274 12,5 per cent 2001 126 4 500 4449
5,625 per cent 1979/84 40 2349 2025
5,375 per cent 1979/84 42 1 567 1 404 Total (Note 3.6) 193 033 183 881
5,375 per cent 1979/85 43 476 397
5,375 per cent 1980/85 44 1f 7| 1 049 Republic of South Africa
5,5  per cent 1980/86 45 1934 =722 5,25 per cent 1979 700 686
5,876 per cent 1981/86 46 2 705 2 482 Muinicipalistocks
6,25 per cent 1981/86 47 3704 3296 -
6,125 per cent 1982/87 49 2223 2049 Bloemfontein
5,25 per cent 1982/87 50 3731 3188 5.375 per cent 1975/80 100 93
5 per cent 1983/88 51 5216 4348 Cape Town
5 per cent 1980/83 52 B33 2 894 5,375 per cent 1980/85 203 600 531
5 per cent 1982/84 53 2 583 2 266 55 percent 1981/86 208 850 743
5,6  per cent 1982/84 54 2 354 2135 5,6 per cent 1983/88 219 610 522
5,875 per cent 1983/85 55 4 392 4002 55 percent 1980 227 100 95
6.5  per cent 1983/85 56 4814 4 252 6.5 per cent 1981 240 210 204
6,5 per cent 1989/91 58 3902 3721 Durban
6,75 per cent 1991 60 4 486 4 385 3 per cent 1967/77 50 1 1
6.876 per cent 1992 61 4 050 3998 5,375 per cent 1974/79 68 600 572
6.5 percent 1992 64 20 19 5,375 per cent 1976/80 70 800 750
6.875 per cent 1992 6b 8919 8 775 6 per cent 1972/77 74 334 332
6,875 per cent 1993 71 7276 6923 5 per cent 1984 84 500 430
6,0 per cent 1993 75 1 543 1433 5,5  per cent 1982 87 450 411
6,875 per cent 1993 76 8717 8429 6 per cent 1980 28 500 A79
6,6 per cent 1994 78 1 985 1872 5 per cent 1981 91 1 000 948
6,875 per cent 1994 79 6 966 6 836 6.5 per cent 1981 a3 1 000 968
6,5 per cent 1994 81 1982 1829 Gormision
6,875 per cent 1994 82 3483 3349 5.375 per cent 1985 16 150 129
7.5  percent 1995 83 1724 1724 Sohannesbirg
7 per cent 1995 84 1 554 1475
8,75 per cent 1995 g5 8920 8920 5,375 per cent 1974/79 36 120 114
8.5 per cent 1995 86 1 830 1787 Pretoria
9,25 per cent 1996 87 an3 a03 1) per cent 1961 /81 7 246 225
9,25 per cent 1996 an 67 67 5,375 per cent 1975/78 44 100 98
8,75 per cent 1996 91 227 226 5,375 per cent 1975;"78 47 100 L.
9125 per cent 1997 a3 310 310 6.25 per cent 1977/82 49 200 180
8,76 per cent 1997 94 98 ag 5,5 per cent 1980/83 56 200 180
8,56 percent 1997 g5 3 966 3876 6,5 per cent 1981/84 59 200 190
8,25 per cent 1997 98 346 336 Rand Water Board
8,25 per cent 1897 98 6 480 & 406 6,0 percent 1984 38 250 238
8,25 per cent 1998 a9 7 455 7233 7 per cent 1987 35 200 196
8,375 per cent 1998 100 2817 2 805
7.25 per cent 1978 105 5 537 5473 External investments (Note 3.3) 10121 9422
8 per cent 1998 106 1 850 1 850
10,75 per cent 2000 111 673 673 203 154 193 303
10,76 per cent 2000 114 4 4
10,76 per cent 2000 116 3 366 3337 Interest accrued 2697
10,875 per cent 1985 117 2982 2971 -
10,75 per cent 1980/95 119 5946 5945 196 000
Carried forward 165 964 156 891 Market walue 149 549
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Investments of the Redemption Fund

at 31 December 1976 Schedule b
RO0O RO0O
Loan Nominal Book Loan Nominal Book
Description No. value value Description No. value value
Escom internal registered stock Brought forward 243 846 228 575
5.125 per cent 1976/81 35 3563 282 8 per cent 1998 101 2143 2038
5,125 per cent 1977/82 36 131 119 8 per cent 1998 103 714 656
5,125 per cent 1976/82 37 3440 3149 7.625 per cent 1998 104 2078 1998
-5,125 per cent 1977/83 38 8313 7 558 7.25 per cent 1979 105 6 966 6 933
5,375 per cent 1978/83 38 67 62 8 per cent 1998 106 29990 28 990
5,625 per cent 1979/84 40 500 460 9 per cent 1999 107 287 241
5,375 per cent 1979/84 42 6 086 5517 8.5 per cent 1999 108 505 468
5,375 per cent 1979/85 43 6128 5515 9.6 per cent 1999 110 8 640 8 566
5,375 per cent 1980/85 44 -7 367 6579 10,75 per cent 2000 111 190 179
55 percent 1980/86 45 4 848 4362 10,756 per cent 2000 112 56 52
5,875 per cent 1981/86 46 7 566 6 980 10,75 per cent 2000 114 33 31
6.25 per cent 1981/86 47 4143 3911 10.25 per cent 2000 1156 701 665
6,125 per cent 1982/87 49 6 295 5898 10,75 per cent 2000 116 15 009 14 919
5,25 per cent 1982/87 50 6514 b 624 10,875 per cent 1985 117 1113 1109
5 per cent 1883/88 51 9 650 8 030 11 per cent 2000 118 8 790 8 680
5 per cent 1882/84 53 3328 2909 10,75 per cent 1980/95 119 959 959
55 percent 1982/84 54 35602 SHI7E 11,4  per cent 2001 121 2 366 2 366
5,875 per cent 1983/85 55 10191 9 560 12,75 per cent 1996 123 4 503 4 503
6,5 per cent 1983/85 56 3 648 3498 12.65 per cent 1986 124 1 800 1 800
6,6 per cent 1989/91 58 9539 9014 12.45 per cent 1981 125 41 41
6.75 per cent 1991 60 4248 4062 12,5 per cent 2001 126 2 443 2415
6,875 per cent 1992 61 6 343 6141
6,5 percent 1992 64 2 066 1955 Total (Note 3.6) 3331173 317 184
6.875 per cent 1982 65 4165 3952
6,5 per cent 1993 70 2 257 2 086 Republic of South Africa
6,875 per cent 1993 i 5150 4 884 5,25 per cent 1979 300 294
6,56 per cent 1993 75 1884 1625 6‘ G one 1985 500 488
6,875 per cent 1993 76 1442 977
6.5 per cent 1994 78 4 066 3677 Municipal stocks
6,875 per cent 1994 79 11277 10945 S Elsartontein
6.5 per cent 1994 81 3 665 3271 5,375 per cent 1975/80 80 74
e o e
. e 1995 84 129 99 D5U.r3b765n per cent 1980/85 203 300 265
5 r 19 5 8 727 86
2.25 fir — 1922 ge 1529 1 455;(1:r & jpercent 190777 =00 668 I
9.25 per cent 1996 87 4 368 4154 5,375 per cent 1974/79 68 120 115
8,75 per cent 1996 88 199 180 Germiston
9,25 per cent 1996 89 4765 4697 5,375 per cent 1985 16 20 17
9,25 per cent 1996 90 12 5569 12 209 Johannesburg
8.75 per cent 1996 91 7803 7418 3 per cent 1967/77 21 60 58
9.25 per cent 1997 92 2108 2 085 5,375 per cent 1974/79 36 194 185
9.125 per cent 1997 93 1185 1108
8,75 per cent 1997 94 955 917 External investments (Notes 3.3) 2242 2147
8.5 percent 1997 95 13167 12 690
8.25 per cent 1997 96 7226 7 051 335415 319 331
8 per cent 1997 97 221 198
8.25 per cent 1997 98 10732 10605 Interest acerued 3892
8.25 per cent 1998 99 7 500 7272
8.375 per cent 1998 100 2731 2615 323223
Carried forward 243 846 228 575 Market value 236163
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Investments in Escom foreign loan bonds

at 31 December 1976 Schedule 6
RO0O

Loan Foreign Nominal Book

Description No. currency value value
German 6.5 per cent 1965/80 567 DM 619 800 111 102
Euro-dollar 7 per cent 1967/77 562 $ 56 000 40 39
Units of Account 7 per cent 1968/78 574 UA 150 000 218 186
German 6,5 per cent 1968/83 hi7 DM 3414 000 616 553
Germian 8.5 per cent 1970/85 578 DM 422 000 83 75
Units of Account 9,25 per cent 1970/80 580 LA 300 000 436 390
German 8 per cent 1971/86 584 DM 3126 000 611 531
Units of Account 8,25 per cent 1971/86 592 UA 733 000 1 067 802
German 6,25 per cent 1972/86 604 DM 6 271 000 15676 1283
German 7 per cent 1973/88 610 DM 2 284 000 570 431
Euro-dollar 9,25 per cent 1974/89 614 $ 500 000 336 304
Total (Note 3.6) 5 664 4 696
Interest accrued 236
4932

Market value 6282




Capital Development Fund Account

for the year ended 31 December 1976 Schedule 7
ROOO ROOO
1975
Amounts set aside Pa heeatey 53 584 40 730
Cape Western Undertaking . . . . . . . . . 2146 1080
Cape Eastern Undertaking 34 33
Cape Northern Undertaking . . 1034 430
Border Undertaking . . . . . . 411 210
Natal Undertaking Erssm el 2936 1460
Eastern Transvaal Unaeriakma ....... 2 891 1270
Rand and Orange Free State Undertaking 8727 4 280
Central Generating Undertaking . . . . . . . 34 858 31 750
Orange River Undertaking 547 217
Income from investments . . . . . . . . . . 15130 8 461
Interest earned BRI 15118 8 449
Adjustment of investment leues 12 12
Accumulated balance at beginning of year 112887 63 696
Balanceatendofyear . . . . . .. . . . .. 181 601 112 887
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Reserve Fund Account

for the year ended 31 December 1976 Schedule 8
ROQO ROOO
1975

Amounts set aside . 1700 1 400
Cape Western Undertaking 32 —
Cape Eastern Undertaking . 1 —
Cape Northern Undertaking 19 —
Border Undertaking 206 200
Natal Undertaking . S 544 1 000
-Eastern Transvaal Undertaking . : 46 -
Rand and Orange Free State Undertaking . 130 —_
Central Generating Undertaking 514 -
Orange River Undertaking . 208 200
Income from investments. 14 670 12 903
Interest earned S 14 348 12 849
Adjustment of investment values 322 54

16 370 14 303
Expenditure during the year 4334 1981
Cape Western Undertaking 97 9
Cape Eastern Undertaking . — 1
Cape Northern Undertaking 106 38
Border Undertaking — 2
Natal Undertaking . T 288 413
Eastern Transvaal Undertaking . : 19 5
Rand and Orange Free State Undertaking . 315 315
Central Generating Undertaking 3497 1197
Orange River Undertaking . 12 1

12036 12 322
Accumulated balance at beginning of year 183 825 171 503
Balance at end of year . 195 861 183825
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Redemption Fund Account

for the year ended 31 December 1976 Schedule 9
ROOO RO0OO
19756

Balance at beginningofyear . . . . . . . . . . . . . . . . . . . 318 8656 296 578
Amounts contributed duringyear . . . . . . . . . . . . . . . . . 20131 18 082
EapeiWestemalindeakingss = o ins seneare e e s e S SR 984 759
EapeiEasternalindertakingas s e n e e e T e e 19 16
GapetNorthernilUnderakingste o ifie s e s il ae. oo o 455 395
Borderindeiakingsts sl i s e e e e s s R 165 121
Natal Undertaking . . . B e e e St 1389 1166
Eastern Transvaal Undertaklng s L S e B 1178 964
Rand and Orange Free State Ur!dertakmg e e e e 374 3074
CEntraliGeneratinaal noerakIngiEss = e e e S e 11 921 11 326
@range: RiverUndentakingrrsioniien tasst s e R s e e e 306 261
Othercontrbutions b e e e e i e 36 36
Proceeds of sales of fixed property . . . . . . . . . . . . . . . . 1168 111
Income frominvestments. . . . . . . . . oo L. 27 483 24 058
Interest earned . . . . . e N e S o e 27 830 25 760
Adjustment of investment Values e e Bl e S e e (347) (1 692)

367 683 338 866
Repayment of internal registered stock . . . . . . . . . . . . . . 42 000 20 000
Shpercent B lHoan 32 sete e e e e e 20 000
Gibipercen b Illoana0) EarniaT e e e e e e e 30 000
SipercentEl O G oan B e e e e e e e e 12 000
Balance atiendiofiyear oo Ten L i S o o e 325 683 318 8656

We report that we have examined the accounting records of the Redemption
Fund and are satisfied as to the correctness thereof and as to the maintenance
of the Fund at the amount required by the schedule to the Electricity Act 1958.
In reviewing the valuation of the Fund at 31 December 1976 we have taken
into account the market value of the investments at that date.

Alex. Aiken & Carter

Halsey, Button & Perry
Chartered Accountants (S.A.)
Auditors

Johannesburg
4 April 1977
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Statistical and other statements
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Power stations: principal equipment installed

at 31 December 1976 Statement No. 1
Assigned Main turbo- Steam conditions Assigned i =
¥ : - ? s : : Main turbo-
Power station Type Station capacity sent-out Boilers generators at turbine inlet Power station Type Station capacity | sent-out Boilers :;T\e?artoors Ste:::;ﬁ?nd;t;:lrz
rating rating
Continuous Continuous
maximum Normal maximum Normal
Gene- rating rating | Pressure Tempera- Gene- rati i
Boilers rators each each MPa ture Boilers rators e;zg raezt;r;ﬁ Pres:ﬂuI;: Tempftzar;
ka/s MW MW No. ka/s No. MW (abs) © ka/s MW MW No. ka/s No. MW (abs) c
Coal-fired station, Eastern Cape Coal-fired stations, Western Cape
West Bank1 . . . .| Steam 27.6 22,5 4 6.9 3 7.5 1.6 371 HexiRivep s =l E5Team 100,8 60,0 4 25,2 3 20,0 4.2 4327
West Bank 2 . . . .| Steam 85,6 45,0 4 21.4 3 15.0 2.9 427 o 60.0 2 34.6 2 300 4.2 482
53,0 40,0 2 26,5 2 20,0 29 427 _ 170.0 1200 114 6 5
138.6 860 6 5 SaltRiver1 . . . . . | Steam 75.6 60,0 6 12.6 3 20,0 29 385
West Bank 1 and 2 . . 166,2 107.5 101 10 8 SaltRiver2 . . . . . | Steam 3280 120,0 10 32,8 4 30,0 4,2 482
120.0 : 2 60.0 4,2 482
Sub-total 166.2 107.5 101 10 8 328,0 2400 10 6
Salt River 1 and 2 . . 403.6 300,0 285 16 9
Coal-fired, stations, Natal Sub-total 573.6 420,0 399 22 14
Colenso . . . . . .| Steam | 1135 750 5 22,7 3 25,0 2,0 385 Total coslitived
50.4 30,0 2 25,2 1 30,0 2.0 385 statlons 13 39
7.0 11781,
1639 1050 91 7 ) De|ied 1 020 | = 150 182
Congella . . . . . .| Steam 201,6 70,0 8 25,2 2 35,0 4,3 435 Gas turbine stations
37.0 1 37.0 4,3 435 :
2016 107.0 97 ) 3 Acacia (Western Cape) Gas
turbine 171,0 171 3 57,0
Ingagane . . . . . .| Steam 567.0 500.0 465 13 1134 3 100.,0 8.4 510 /
Port Rex (Eastern Cape) Gas
Umgeni . . . . . .| Steam 181.6 120.0 8 22,7 4 30,0 4,2 454 turbine 171,0 171 3 57.0
164.0 120,0 5 328 2 60,0 42 454 Total 3 :
3456 2400 222 13 6 Otaliaas:tuguine
stations.. . - .. 3420 342 6
Sub-total . . . . . 12781 9520 875 33 18 z :
Hydro-electric stations,
Coal-fired stations, Transvaal and O.F.S. convertionaliztorage
Amot . . . . . . .| Steam | 19986 21000 1980 6 3331 6 3500 159  510/510 JaendrikiVehwostelos: o llahivdro 320,0 320 4 80,0
Camden . . . . . .| Steam | 18144 16000 1620 8 226.8 8 200.0 10,3 538 Total, Hydro stations 320.,0 320 4
Grootvlel . . . . . .| Steam 856,8 1 000,0 4 214,2 5 2000 10.3 538 Total
sme ; e otal all Escom. . . 13397.0 124435 11 688 190 142
H087.4.=-1.000.0. 950 - £ *Four 7 MW house sets installed at Klip
Hendrinar-—. . ... .| Steam 19278 1 800,0 1710 9 2142 9 200.0 10.3 538 TThree 7 MW house sets installed at Vaal
Highveld . . ... . .| Steam 554.4 480,0 440 8 69,3 8 60,0 6.3 482
Klipe s [T 5team 567.5 396.0 25 22,7 12 33.0 255 390
*28.0
567.5 4240 372 25 12
Kematit—c - = iSteam 567,0 500,0 5 113.4 5} 100,0 8.4 510
566,8 5000 4 1417 4 125,0 8.4 510
1133.8 1 000,0 925 9 9
[eriplimr s e e e S Team) 4400 500.0 475 | 440,0 1 500,0 16.0 510/510
faaibps s o i =steam 5840 4800 440 8 73 8 60,0 4.2 441
Niaa = o = e B S Te A 2970 9 33,0 2.5 427
430,2 21,0 18 239
430,2 318.0 282 18 9
Vierfontein . . . . .| Steam 503.b 360.0 336 19 26,5 2 30,0 4.2 441
Wilge . . . . . . .| Steam 62.8 4 15.7
2016 60,0 4 50,4 2 30.0 4,2 454
731 180,0 1 731 3 60.0 4.2 454
337.5 2400 221 2) 5
Sub-total . . . . . 113791 103020 9 657 1256 92
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Transmission lines and cables:

Circuit kilometres (excluding service connections on reticulation systems)

at 31 December 1976

(a) Transmission lines

Statement No. 1
(continued)

533 kV 2,0 kV
D.C. 22 kV 2,1 kV 380 V
Undertaking (Monopolar) 400 kV 275 kV 220 kV 165 kW 132 kV| 88 kV 66 kv 42 kY 33 kV 21 kv 11 kV 6.6 kV 3.3 kV 2,2 kV 220V Total
Border 159.85 9,55 706.18 57.48 584,16 147293 5,78 180.89 3176.82
Cape Eastern . 252,00 226,67 17.34 496,01
Cape Northern 189,00 221,60 2 200,74 604,96 1 589,04 1836,43 125,60 6 767,37
Cape Western . 1 164.80 1 854,37 163,66 1 136,35 591 6,72 553,10 2 268,97 13 066,97
Eastern Transvaal 807.63 1 7567.76 1076.68 291,38 10,20 4 604,10 4644,23 115.89 13,52 79,96 344,05 13 745,40
Natal . 122045 1 280.68 2 336,48 907,05 696,61 8 178,04 8.30 1.63 811,03 15 440,17
Orange River . 494,97 152,77 819.07 1184,24 130,31 2,81 278417
Rand & O.F.S. 430.49 2 586,52 4 035, 36| 6131.63 126,57 2431,22 14,80 214589 | 12 479,49 553,66 1,62 1316,08 32 253,33
Central Generating . 1029,70| 543036 106.46 16,000 6 582,52
954479 4 402,53 2431,22 1163,19 | 12 192,39 | 34 883,82 1 230.95 19.30 83.11 5 066,77
Totals A"’ 1029,70 5 860.85 4 803.60 761.28 10 839.26 17 531,73 53 476.34 94 302.76
{(b) Underground cables
Border 0,02 32,20 3.75 4418 80,15
Cape Eastern . 2.64 2,64
Cape Northern 0,32 1.87 2,00 3412 38.31
Cape Western . 15,75 47,30 57,10 5,77 1 267,21 16,46 0.71 1 700,32 3099.62
Eastern Transvaal 40,77 68,40 g3lib 1.67 4,78 146,20 264,97
Natal . : 1.89 4,45 5.83 399.91 6,52 0,47 0,02 233.44 652,63
Orange River . —
Rand & O.F.S. 41,15 163,44 0,33 185,67 445,27 682,33 0,21 503.23 2 021,63
43,04 47,62 163.44 61,88 239,93 2204,99 707,46 6,81 4,80 2 664,13
Totals “B"" 16,75 315.98 5828.12 6 159.85
(c) Total lines & cables
A+ B=0C 1976 9 587,83 4 450,15 2 594,66 1 215,07 1215,32 | 37 088.81 1938.41 26,11 87.91 7 730,90
1 029,70 5 860,85 5 564.88 10 855,01
17 847,71 59 304,46 100 462,61
PE=]IST S 1.029.70 5 098,85 5 340,38 9 854,92
17 094,82 55 491,10 93 909,77
Additions:
D — 762,00 2245 1 000,09 752,89 3813.36 6 552,84
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Capacity of transformers in service

at 31 December 1976 Statement No. 1
{continued)

Capacity
Number MWVA
Undertaking 19756 19786 1975 1876
Raldena s e e i 1215 1 306 672,641 685,724
GapeiEastern==— . & o o 594 636 16,680 18.079
Gapeshlonherne o 0 3048 3190 1 375,184 1617.768
GapeiWestem:=— =5 a0 s s 10 658 11191 4 271,180 4 579,222
Eastern Transvaal . . . . . . . 6 141 6 635 7 037,891 7 820,685
Natalesr el So s no 8 464 9189 8 857,162 9212736
@rangeRivers. s 285 301 2 370,506 3 755,262
Band:shiiES ee s e nn e 17 657 19 144 31 346,241 33890414
Central Generating. . . . . . . 1157 1185 16 497,104 17 386.919
Totalsei—a = —n s 49119 52 777 72 444,588 78 965,809
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Power purchased from outside sources

Statement No. 2

Purchased from kWh

1971 1872 1973 1974 1975 1976
Water Affairs
Department 1886712 2 986 020 3506 570 4518 726 8 451 200 9 877 852
Port Elizabeth
Municipality (Aloes) . 5 058 867 5 706 956 6 426 031 1375020 — —
Port Elizabeth
Municipality (Summit) . 1 375 320 958 440 1 337 160 1977 465 1 264 860 1283933
Transvaal Sugar
Corporation 6 000 — — — — —
Cabora Bassa. — — — — 25152400 | 1214 338 300
Pretoria Municipality . - 2 160 —— — — —
Total kWh purchased . 8 326 899 9 653 576 11 269 761 7871 211 34 868 460 | 1 225 500 085
Total kWh sold . 38 040020 852 | 41 648918 788 | 46 578 458 899 | 52 585 098 245 |57 869 160 163 |63 355 717 041
Purchased as
percentage of sales 0.022% 0.023% 0.024% 0.015% 0.060% 1,934%
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kWh sold and number of consumers, 1976

In licensed areas of Undertakings

Statement No. 3

Bulk Domestic and street lighting Industrial Mining Traction Total

Number Number Number Number Number Number
Per of con- Per of con- Per of con- Per of con- Per of con- Per of con-
kWh cent sumers kWh cent SUMErs kWh cent SUMmers kWh cent sumers kWh cent SUMEers kWh cent sumers
Border . 597 339 680 2,97 19 30858 017 2,82 41486 46 652 263 0,23 507 L =i s =0 674 849 960 1.07 1679
Cape Eastern 2 590 320 0,01 1 3722 642 0,34 658 7817 269 0.04 292 — — — — 14 130 931 0,02 951
Cape Northern . 336 310 505 1,67 29 26 734 896 2,45 3099 123 487 541 0,62 966 725 268 485 3,87 T 284 895 030 8.49 ) 1 506 696 457 2,38 4174
Cape Western . 2 538 896 006 12,64 56 482 012 267 44,09 59 474 1422 540 958 713 16 542 — — 486 928 120 14,01 6 4930 377 351 7,78 76 078
-Eastern Transvaal . 842 466 967 4,19 32 36 438 634 3.33 2 975 4901 397 250 24 58 6 319 1869 415 811 9 4y 119 378 630 299 10,90 8 8028 348 961 12,67 9 453
Natal 5381512614 26,78 37 171 858 304 15,72 16 506 3101 864 766 15,65 12 948 215 035 264 1.15 35 1060 792 232 30,53 14 9931 063 180 15,68 29 540
Orange River 997 612 534 4,97 37 1011 210 0,09 121 36 185 677 0,18 138 — — A o 1 034 809 421 163 296
Rand and O.F.5. . 9399 028 127 46,77 164 340 551 014 31,16 18 503 10 305 807 728 51,67 23 430 15936 509 918 85,01 102 12563 443 993 36,07 2 37 235 440 780 58,77 42 191
Total electricity 20095 756 753 100,00 365 1093 186 984 100,00 105482 19 945 854 152 100,00 61 142 18 746 229 478 100,00 333 3 474 689 674 100,00 33 63 356 717 041 100,00 167 355

Per cent of total 31.72 1,73 31.48 29,59 5,48 100,00

In provinces of South Africa and neighbouring territories

Cape 4 502 684 760 22,41 127 541 312 337 49,52 67 140 1629 274 451 8,17 18 2569 677 214 265 3,61 68 731823 150 21.06 8 8 082 308 863 12,76 85 602
Natal 5231 468 430 26,03 25 168 415 874 14,49 15102 3061 876 13b 15,35 11 535 215035 264 1,15 35 891 381 182 25,66 1|12 95568 176 885 15,08 26 709
Q.E.S. 1017103 145 5,06 71 12035 612 1,10 1204 848 646 008 4,25 1128 3910215 102 20,86 24 323 652 532 9.31 2 6111 652 399 9,65 2429
Transvaal . 9018510 368 44,88 132 381 371 810 34,89 22 002 14 405 494 238 72,23 30181 13943 764 847 74,38 206 1527 832 810 43,97 11 39 276 974 073 61,99 52 532
Lesotho 41 945 969 0.21 3 — — o= = == = = = = — = — 41 945 969 0,07 3
Mozambigue 216 499 400 1,08 2 — - — —_ — == — =— — — — — 216 499 400 0,34 2
Rhodesia . 10 806 648 0.05 1 -— = T = = = = == = — — — 10 806 648 0,02 1
Swaziland 48113 100 0.24 1 == == e = T g = — = — —_— — 48 113 100 0,08 1
Transkei 8 624 933 0,04 3 51 351 0,00 34 563 320 0,00 39 — = A= R = Lt 9 239 604 0.01 76
Total electricity 20 095 756 753 100,00 365 1093 186 984 100,00 105 482 19 945 854 152 100.00 61 142 18 746 229 478 100,00 333 3474 689 674 100,00 33 63 355 717 041 100,00 167 36b
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Power station operating statistics, 1976

Statement No. 4

58

(assigned s.o. rating) * hours in year

(station M.D. s.0.) % hours in year

Total capacity hours in year

: Calorific
Maximum ; Water used value of coal
demands Station load factors, Overall thermal efficiency, litre/kWh s.0. Coal as received Station
Energy Energy 1 hour per cent per cent (excludes burnt, Kg of coal (weighted heat rate,
generated sent out sent out *Availability, colliery and metric per kWh average) MJ per kKWh
Power station GWh GWh MW A *B Generated Sent out per cent construction) tons sent out MJ/kg sent out
Coal-fired station, Eastern Cape:
West Bank 1 and 2 . 3411 321.9 98 36,3 37.4 225 21,3 79,0 0.43 213428 0,663 25,63 16.93
Sub-total 3411 321.9 — 36.3 — 2205 205 79.0 0.43 213428 0.663 25,53 16,93
"Coal-fired stations, Natal:
Colenso 387.7 360.0 134 45,0 30,6 11755 16,4 87.1 4,83 314 9156 0.875 25,28 22,12
Congella . 449.6 410.3 114 48,2 41,0 20,8 19.0 80,1 0.93 322 908 0.787 2411 18,97
Ingagane . 3224,3 30235 478 74,0 72,0 291 27.3 87.2 3.03 1665 529 0,551 23.95 13.20
Umageni 966.4 901.6 223 46,2 46.0 23.1 21.6 92,8 3,60 6534 880 0,704 23,68 16,67
Sub-total 5028.0 4 695.4 — 61.1 — 25,6 23:9 87.8 3.10 2 938 232 0,626 24,05 15,06
Coal-fired stations,
Transvaal and O.F.S.:
Arnot 13 505,56 12 703,7 1977 73.0 73.2 36,2 34,0 80.2 2,43 6 107 587 0.481 22,02 10,59
Camden N e 10 330.2 98317 1493 73.6 75,0 32.4 30,8 78.1 2,49 4 932 331 0,502 23.29 11.69
Grootvlei (under construction) 5 699.8 5 407.4 982 64.8 62,7 328 812 76.4 1,89 2 991 9156 0,653 20,88 11,65
Hendrina . 11 328.,8 10 793.3 1637 731 75.1 32,6 31.0 79.1 2,62 5 354 863 0,496 23,38 11,60
Highveld . 2 5401 2 359.2 485 61.0 b5.4 28,2 26,2 91.9 3,44 1782 640 0.756 18,20 13.76
Klip . 1739.0 1 590.6 389 48,7 46,5 20,2 18,6 95,0 5,37 15601 173 0.944 20,85 19.49
Komati . R 6 581.9 6 105,56 877 75.1 798 29.4 27.3 80.8 3,08 3482 895 0.670 2312 13.18
Kriel (under construction) 19956 18548 566 159.8 150,2 36,1 33.6 68.0 3.856 919 1856 0,496 21,65 10,74
Taaibos 2 186.6 1999.6 433 51,7 52,6 272 24.8 841 3,98 1793 688 0.897 16,15 14,49
Vaal . 19944 1 865,0 299 74.9 70,6 252 19.7 89.0 5,06 1786 507 0.963 18.99 18.29
Vierfontein 1 698.6 156671 349 53,1 51,1 225 20,8 90,7 4,70 1383772 0.883 19,62 17,32
Wilge 1676.4 1555.9 227 80,1 78.0 259 240 90,1 4,56 1091127 0,701 21,37 14,98
Sub-total 61 276.9 57 623.8 — 69.4 — 30,9 29,0 81.8 2,92 33127 683 0,575 21,56 12,40
Coal-fired stations, Western Cape:
Hex River . e 391.7 369,7 117 36.9 36,0 241 227 95,6 3,63 247 236 0,655 2419 15,84
Salt River 1 and 2 1367.56 12984 294 51,9 50,3 28,7 2b.4 91.8 0,33 735772 0,567 25,05 14,20
Sub-total 1759.2 1 668.1 — 47,6 — 26,1 247 92.9 1.04 978 008 0,586 24,84 14,56
Total for all coal-fired stations . 68 405,2 64 3092 - 67,6 — 30,2 28.4 82.1 2,87 37 257 351 0.5679 21.87 12,66
Gas turbine stations:
Acacia (Western Cape) 22.8 22,7 189 2,7 2,2 74,4 — - A ==
Port Rex (Eastern Cape) . 3.4 3.2 127 0.9 52 723 S s = e
Total for gas turbine stations 26,2 259 —_ 2.2 — 73.8 — Rt g ==
Hydro-electric stations:
Hendrik Verwoerd it 18280 18254 388 68.4 53,6 a1 4 0.04 5= =0 g
Vanderkloof (under construction) 27.7 276 134 — —— = — =2 =Er S
Total for hydro stations . 1 855,7 1853.0 — 68.9 — 91,4 0,04 = S s
Total/weighted average . 70 287.1 66 188.1 9973 66.8 75,6 82.3 2,79 37 257 351 0,679 21,87 12,66
*Station load factors A = Wi om0 Siation load factors B = kWh s.0. x 100 Availability = Capacity hours available x 100 TProduction before date of commercial operation excluded from load factor calculations
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Statement showing the price or rent of land or rights or
interests in or over land or any other property acquired or hired by
the Commission during the year ending 31 December 1976

Statement No. b

Central Generating Undertaking
Immovable property acquired for considerations amountingto . . . R e e e e R2 179 261.28
Servitudes and other interest in or over land or other property acqu:red or hired. T ek e e e et S RB39 013.73

Cape Western Undertaking
Immovable property acquired for considerations amounting to . . . S I Eh S S e e e R99 217,80
Servitudes and other interest in or over land or other property acquned or hlred. e S R e s e e sl R641 559,00

Cape Northern Undertaking
Immovable property acquired for considerations amountingto . . . e R e A S e R R135 419,00
Servitudes and other interest in or over land or other property acqwred or hlred. e e T e e R140 432,64

Orange River Undertaking
Immovable property acquired for considerations amountingto . . . . o T R ey S R R175 674,20
Servitudes and other interest in or over land or other property acquired or hlred. i) e e e e e e RB7 353,48

Border Undertaking
Immovable property acquired for considerations amounting to . . . i e e e s el R27 000,00
Servitudes and other interest in or over land or other property acqmred or hlred. e e e e S e e T e R258 738.14

Natal Undertaking
Immovable property acquired for considerations amounting to . . . e e S e e s R236 388,00
Servitudes and other interest in or over land or other property acquued or hlred. Ao e S e e S o R504 359,00

Eastern Transvaal Undertaking
Immovable property acquired for considerations amounting to . . . e e S A e e R55 181,30
Servitudes and other interest in or over land or other property acqmred or h]I'E.‘d. e e e R265 006,52

Rand and O.F.S. Undertaking
Immovable property acquired for considerations amounting to . . . S L e S e i S AN WP Rl 622 725,40
Servitudes and other interest in or over land or other property acqmred ar hlred_ e e o s R&65 068,57

Education Department
Immovable property acquired for considerations amounting to . . . . e e R e e e e O P R205 450,00
Servitudes and other interest in or over land or other property acguired or hlred. Sy et s S e NIL

Cape Eastern Undertaking
Immovable property acquired for considerations amounting to . . . Shia it BHEGS e e e A R22 001.00
Servitudes and other interest in or over land or other property acquued or hlred. e ST e T e e e i e e R10 200,06
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GWh sold by undertakings to all consumers

Statement No. 6

Rand Per cent
Cape Cape Cape Eastern QOrange and growth for
Year Border Eastern Northern Western Transvaal Natal River O.FS. Total the year
1950 79,9 — 53,9 271,9 384.8 968,3 —_ 51561,8 6910,6
1951 88,1 — 58,5 303,56 392.9 10504 —_— 5 563,2 7 456,5 7.9
1952 i/ — 61,3 341,2 4311 1 109.6 — 6 039.6 8 080.6 84
1953 107.8 — 67.1 875.5 416,3 12056 — 6 559.9 87322 8.1
1954 118,2 — 70,7 436,2 2761 1310,2 —— 7 465,2 9 676.6 10.8
1955 130,8 — 73.2 527,1 400,3 14172 - 8 416.3 109640 13.3
1956 139,1 — 78,7 5856,1 511.9 15653,1 - 9 151,6 12 019,5 9.6
1957 143,1 — 86,1 698.,6 5425 16404 - 9 652,56 12 763.1 6,2
1958 1629 — 1156,2 826,0 587.1 1:720,2 — 10 200.6 13 602,2 6.6
1969 165,0 — 1714 861.8 633,3 185680 — 11034,8 147245 8.3
1960 15773 —_— 185,2 8716 762,0 2068,3 — 12 0448 16 094,1 93
1961 178.8 — 191.3 860,0 901,5 21815 — 12 700,0 17 013,2 Bl
1962 188.6 - 2249 9450 10122 2 3205 —_ 134298 18 121.0 6,5
1963 2049 — 264.9 1051.4 12121 2 543,6 — 142231 19 500,0 7.6
1964 228,8 0.4 3114 11638 1 5563,6 2920 - 16 067.3 212475 20
1965 250,5 1.6 383.2 12674 1936.8 31825 - 16111.3 231433 8.9
1966 2724 25 4424 1367.0 2 408,2 34985 - 16 5663.4 245543 6,1
1967 2942 3.2 519.9 1633.1 2 829,6 37206 i 17 7654 26 657,1 8.6
1968 310,56 41 609,6 1 6662 31914 40216 24 18979,3 28 8850 8.4
1969 3305 5,7 65679 18243 38244 4 636,7 80 20218.1 31 505,6 9.1
1970 360,4 6,1 7149 2101,0 42941 5073,5 473 22 2934 34 890,6 10,7
1971 399.9 7.1 789.7 24945 4 551,56 6072,3 95,0 23 620,0 38040,0 9.0
1972 4481 8.4 895,8 2 73 52346 69380 1445 25 208,2 41 6489 9.5
1973 504,6 9.6 1 060,1 31488 60975 75813 2388 279877 46 5784 11.8
1974 551,56 11,5 12105 38516 65274 84999 786.2 31 146,56 52 5851 12,9
19756 597.7 13.5 13404 4 655,5 7 266.8 9165,8 9154 339141 57 869,2 10.0
1976 674.8 141 1 506.7 4930.4 8028.3 9931.1 10348 37 235.4 63 355,7 9,6

Note:

Sabie Undertaking incorporated in Eastern Transvaal Undertaking since 1 July 1958, in terms of the Amended Licence.
De-commissioned November 1964. GWh sold in Sabie prior to incorporation included

in Eastern Transvaal Undertaking.
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Total GWh sold

Statement No. 7

GWh sold

Escom employees

Capital expenditure at cost

Overall

Industrial Domestic average Total number RO0O Ratio:

Bulk Air and and and street selling price as at Number/GWh Total as at ROQO GWh GWh sold

Ve Traction supplies Mining steam commercial lighting Total sold cents/kWh 31 December sold 31 December per GWh sold sent out* GWh sent out
1950 5240 11086.5 38986 2769 990,7 113.8 6810.6 02741 9352 1,363 115129 16.66 74178 0,832
1951 5394 12607 4104.6 267.5 1149.9 1344 7 4586.,5 0 20007 10336 1,386 137 283 1841 80013 0,932
1952 554 8 14595 43329 2647 1337.7 131.0 8 080,86 031156 10 889 1.348 176 559 21,85 8651,3 0,934
1953 584 5 1 640,0 47366 2342 14021 134.9 873272 0,354 2 115618 1,318 218 739 25,05 9 395.8 0.929
1954 6192 1 838,0 53168 21895 1538.9 1422 9 676.6 0,380 8 12317 1.273 270621 27,97 104147 0,929
1955 689,7 204786 58774 2122 18806 156.6 10 9640 04139 12 490 1,139 304 342 26,786 11 764.4 0,932
1956 739.7 22822 64453 1912 2 1871 1740 120195 0,428 5 12:977 1,080 342 068 28,48 12927.0 0,930
1957 7527 2 5401 6 789,7 Ha 7 2233132 189,7 12 763.1 0,447 8 13421 1,062 377 265 29,56 13 802.9 0,925
1958 789.0 28378 7136,2 163.6 2 479.,8 205.8 13 6021 04733 14 312 1,062 417 701 30,71 14 679,9 0.927
1959 887.4 30567.7 76764 138.2 2 736.5 2283 147245 0,495 1 13 947 0,947 453 130 30,77 15 870,7 0,928
1960 10452 32428 8 258,7 1256 3 168,7 2631 16 094.1 0,607 9 14 654 0,911 491 471 30,54 173228 0.929
1961 11783 33682 8 625,9 123.8 34375 2795 17013.2 05155 15441 0,908 529 565 31,13 18 292 4 0.930
1962 12964 35704 91434 157 3691.8 3033 181210 0,616 4 16 467 0,909 581 B79 32,09 19 416,7 0.933
1963 13890 39976 9416.3 1161 4253,0 S22 19 500,0 0,517 7 16 804 0,862 637 076 32,67 208122 0,937
1964 1 558.6 44940 98472 980 48731 380,7 21 2475 0,510 1 17172 0,808 679 193 =l 226796 0,937
1965 17627 49205 102708 87.2 5 6631 4390 23 1433 0,607 & 17 851 0,771 741109 32,02 24 709,3 0.937
1966 1 835,8 53436 10 7756,1 39,6 6 068.6 4917 245543 0,625 4 18579 0,757 840782 34,24 261340 0,940
1967 195680 5965,7 114416 Terminated 67291 562,8 26 657,1 0,546 7 19817 0,743 950 863 35,67 284405 0,937
1968 2 180,7 66281 ] Blsto o) — 74388 6419 28 885.0 0,665 0 20893 0,723 1114390 38,68 308514 0,936
1969 23070 7 2635 12 641.9 — 8573.8 719.4 31 505.6 0,556 b 21 644 0.687 1271785 40,37 33 606,2 0,837
1970 2 409 7 81081 13 947.9 — 96077 8172 34 890,68 0,554 5 22 700 0.651 1428 862 40,98 37 3281 0,935
1971 26163 92645 14 297 1 = 110138 918.3 38 040.0 Q572 25 050 0,659 1 604 765 42,19 407477 0,934
1872 27822 107161 14 508,6 — 12 6415 1 000, 41 648.9 06108 26 937 0,647 1 774 350 42,60 44 4847 0,836
1973 2 8955 127007 15 800,0 — 14 028,0 11056,2 46 578.4 0,648 4 28 559 0,613 1942 949 41,71 49 770,4 0,936
1974 31079 15522.0 16 940,5 — 15 936,7 1078.,0 52 585,1 0,682 2 29 891 0,668 2175842 41,38 56 259.1 0,935
1975 3307.2 18 054,9 17 444.3 — 18 049.6 1013.2 57 869,2 0,7950 33 999 0.688 2 569 803 44,41 61 533,3 0.940
1976 34747 20 085,7 18 746.2 — 19 907.0 5321 63 355.7 1,036 0 36 915 0.683 3211 261 50,69 67 413,7 0,940

*Including purchased GWh.
62 63




Summary of consolidated revenue and

expenditure account

Statement No. 8

Total Escom costs

Total Escom costs

Total Redemption

Escom and other
GWh provision Capital
sold for loan Reserve Development
Year Interest repayment Fund Fund
1967 26 667,1 R{O0O) 37312 24 536 9912 —
C/kWh sold 0,1400 0,092 0 0,037 2 —
: % of total cost 25,39 16,70 8,75 —
1968 28 885,0 {(efele) 43282 23 884 12 300 —
C/kWh sald 0,149 8 0,082 7 0,042 6 =
% of total cost 26,72 14,74 TLIEE —
1969 31 6505,6 R(000) 50943 20 809 13 605 —
C/kWh sold 0,161 7 0,066 0 0,043 2 —
% of total cost 29,05 11,87 7.76 —
1970 34 830,6 R(000) 59 484 23 654 15 202 —
C/kWh sold 0,170 5 0,067 8 0,043 6 —_—
% of total cost 30,37 12,08 7.76 —
1971 38 0400 R(000) 70266 30928 8 568 —
C/kWh sold 0,184 7 0,081 3 0,022 5 —
% of total cost 31,99 14,08 3,90 —_
1972 416489 R(000} 86 631 305675 3 056 13 596
C/kWh sold 0,2080 0,073 4 0,007 3 0,032 6
% of total cost 33.58 11.85 1,18 527
1973 46 5784 R{000) 101 858 34 200 3 760 15 366
C/kWh saold 02187 0,073 4 0,008 1 0,033 0
% of total cost Cls 1k A7 (2 502
1974 52 585,1 R{00O0) 114 308 27 151 66 28114
C/kWh sold 0,217 4 0.061 6 0,000 1 0,063 b
% of total cost 31,40 7.46 0,02 7,72
1975 57 869.2 R{000O) 136 963 30814 1400 40 730
C/kWh sold 0,236 7 0,063 2 0,002 4 0,070 4
% of total cost 28,12 6,33 0,29 8.36
1976 63 355,7 R(000) 173 829 41 470 1700 53 h84
C/kWh sold 0,274 4 0,065 5 0,002 7 0,084 6
% of total cost 26,49 6,32 0,26 8,16

Other power Distribution,

Sub-total station operation

capital Purchase operating and
related of and mainte- maintenance General Total Total
costs electricity Fuel nance costs costs EXPENSEs costs revenue
71 760 &6 42 488 14618 7 146 10 603 146 928 146 783
0,269 2 0,001 2 0,159 4 0,054 8 0,026 8 0,039 8 0,651 2 0,550 6
48,84 0.21 28,92 9,95 4,86 7,22 100,00 99,90
79 466 121 45 117 17016 8097 12 176 161 993 161 475
02751 0,000 4 0,156 2 0,058 9 0,028 0 0,042 2 0,560 8 0,559 0
49,06 0,07 27,85 10,50 5,00 {52 100,00 99.68
8b 357 102 48 035 19 038 9264 13678 176 374 176 106
02709 0,000 3 @libZ5 0,060 4 0,029 4 0,043 1 0,556 6 0,658 0
48,67 0,06 27,39 10,88 5,28 7.74 100,00 100,42
98 340 89 49 440 21 95656 10 594 15 448 195 866 193 475
0,281 89 0,000 3 0,141 7 0,062 9 0,030 4 0,044 3 0,561 4 0.554 5
50,21 0,05 25,24 2] 5,41 769 100,00 98,78
109 762 82 53 587 26 276 11492 18 440 219639 219 6584
0,288 5 0,000 2 0,140 8 0,069 1 0,0302 0,048 5 0,677 4 0577 2
49,97 0,04 24,40 11,96 523 8,40 100,00 99,97
133 858 95 57 259 31 586 13 486 21737 258 021 254 394
0,321 4 0,000 2 876 00758 0,032 4 0,052 2 0.6195 0,6108
51,88 0,04 22,19 12,24 5,23 8,42 100,00 98,58
155 184 117 68 634 38 685 17 082 26 460 306 162 302 034
833 0,000 3 0,147 4 0,083 1 0,036 7 0,056 8 0,657 3 0,648 4
50,69 0,04 22,42 12,64 5,68 8.64 100,00 98,65
169 639 86 92 B30 48 572 20617 32611 364 055 358 768
0,322 6 0,000 2 0.176 0 0,092 4 0,038 2 0,062 0 0,692 3 0,682 2
46,60 0,02 25,42 13.34 5,66 8,96 100,00 98,55
209 907 114 141913 44 980* 18 477% 71 758* 487 149 460 073
0,362 7 0,000 2 0,245 2 0,077 7 0,0319 0,1240 0.8418 0,795 0
43,09 0,02 29,13 9,23 3.79 14,73 100,00 94 44
270 583 2 399 208 316 62 477 189712 92 835 656 322 656 381
0,427 1 _ 0,003 8 0,328 8 0.098 6 0,031 1 0,146 b 1.0360 1.036 0
41,23 0.37 31.74 9,52 3.00 14,14 100.00 100.01

*Basis of allocation changed in 1975.

64

65



The integrated generation and transmission system

Statement 9

Electrical energy generated

Electrical energy sent out to Escom’s transmission system, GWh

Republic of Escom

Escom generating capacity *Power station **Integrated S.A. total electrical

*Escom Total for *From Purchased by Imported by as at 31 December plant load Peak demand Escom system electrical energy sent

power Republic of Escom as Escom Escom within Escom from factor (sent- on integrated load factor energy out, as

stations, of S.A. percentage power Republic of neighbouring Total Installed Assigned sent- out basis). Escom system (sent-out sent-out, percentage

Year GWh GWh of Republic stations S.A. territories sent out rating, MW out rating, MW per cent MW basis). per cent GWh of Republic
1950 77737 11 186.6 69.5 7 286,86 131.4 —— 74178 14400 12390 64.7 11182 71.6 110 437 711
1951 8 326.,7 11 895.4 70,0 7 806.8 1946 — 8 001.4 15206 1367 66,1 11 212 75.4 111 098 721
1952 87781 12517.3 70.1 8 227.3 4239 — 8651.3 1624.6 1454 66.9 11 265 77.9 11 678 74.1
1953 94420 13744.0 68.7 8 845.4 550.4 — 9395.8 1825.1 1635 65,5 T1 394 76.9 112 823 73.3
1954 10 651.9 15183.8 70.2 9977.4 437.3 — 10414.8 2062,0 1 846 66.4 11 570 75,7 114 167 73.5
1955 122144 17172.4 711 11 4251 8898y — 11 764.4 2 378.6 2145 65,9 11 806 74.4 116 021 73.4
1956 135784 18 535,3 73.3 12 669.9 257.2 = 12 8927.0 27649 2498 61,2 12 001 735 17 293 74.8
1957 14 6391 20043.0 73.0 13 640.0 162.8 — 13 802.9 2826.9 2 555 61.1 12 151 73.3 18 720 737
1958 15 582.6 21 087.3 73.9 14 515.8 1641 — 14 679.9 3 036.6 2748 62.0 12 249 74,5 19 765 74,3
1959 16 926.6 22 488,2 75,3 157771 93.6 — 15 870,7 32970 2983 62.6 12 429 74,6 21 021 75,5
1960 18 543.3 24 2989 76,3 17 307.5 15.3 — 17 322.8 34165 3091 65,2 12 605 75,7 22717 76.3
1961 19 575.4 25 699.7 76.2 18 284,0 8.4 — 182924 36569,0 3226 66.2 12 733 76,4 23 761 77.0
1962 20 805.,5 27 4571 75,8 19 404.1 12,6 - 19 416,7 3759,0 3 406 65.8 12 925 75,3 25 599 75,8
1963 223124 29 397.4 75.9 20 793.6 18.6 — 208122 4176.0 3788 65.7 13183 74,6 27 333 76.1
1964 24 2985 32 0200 75,9 22 638.6 41.0 — 22 679.6 4 501.0 4077 65,2 13 460 74,6 129 779 76.2
1965 26 388.2 34 4232 76,7 24 5827 126.6 — 24709,3 4624.8 4181 67.4 3 669 76.9 31939 774
1966 27 3715 364810 75.0 25 5041 ¥629.9 —_ 26134.0 4 8364 4 377 67.1 3 906 76.4 33 927 77.0
1967 304217 39 636.1 76.8 28 370.9 69.6 — 28 440.5 5 8454 5328 66.8 4227 76,8 36 897 77|
1968 33061,2 42 971.0 76.9 308435 7.9 — 30851.4 6 3447 5 800 62,9 4 658 75.4 139 963 77.2
1969 35 966.9 45 968.5 78,2 33598.2 8.0 — 33 606.2 6 984.7 6 441 62.1 5 055 759 42 854 78.4
1970 39 796,2 50 791.0 78.4 37 3208 78 — 37 3281 7 583.3 7 060 62,9 5622 75,8 147 388 78.8
1971 434726 54 647,2 79.6 407394 8.3 — 40 7477 9013.3 8373 61.3 6115 76.1 51 085 79,7
1972 47 4111 59142.0 80,2 44 4751 97 —_ 44 484.8 9 551,3 8849 59.6 6 630 76.4 55 330 80,4
1973 53039.8 64 3904 824 49 7591 11.3 - 49 770,4 101415 9 482 62,5 7 350 77.3 60 274 82.6
1974 59 797 5 70159.0 85,2 b6 251,2 7.9 — 56 2569.1 10691.5 10 002 66.3 8 552 75.1 65 764 85,5
1975 65 479,2 74 8880 87.4 61 498.4 9,7 25,2 61 533.3 112415 105622 68.6 9185 76.5 70122 87.8
1976 70,287 .1 79 087.0 88.9 66 188.1 Ja2 12143 67 413.6 124435 11 688 66.8 10 085 76.1 75277 89.6

tincludes substantial purchases of GWh from City of Johannesburg during serious drought.

tEstimates based on limited information.
*For detailed derivation of this column, see Statement 11, page 70.
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**System load factor =

*Power station plant load factor =

GWh s.o. from all Escom stations

aggregate of assigned sent-out capacity hours in year.

GWh s.o0. on all Escom systems

(peak demand on integrated Escom system) % hours in year.
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Operation of Escom’s coal-fired power stations

Statement No. 10

Overall thermal

Generated in Sent out from Ratio sent out Coal Coal Calorific Station Coal cost Water used by
coal-fired coal-fired generated used, used, value heat rate efficiency sent coal-fired
stations stations in coal-fired thousands kg per kWh of coal, MJ/kWh out basis, Total Rand per Cents per kWh power stations
Year GWh GWh stations of tons sent out MJ/kg sent out per cent ROOO metric ton sent out Litre/kWhS.0 . *
1950 7763.2 7276.3 0,937 63234 0,869 22,72 19,74 18,2 5 302,0 0.84 0,072 9 na
1951 8316,7 77971 0,938 6 6629 0,855 22,72 19,43 18,5 6 5563,0 0.98 0,084 0 na
1952 87700 8219,8 0.937 7113,4 0,865 22,75 19,68 18.3 8 520,0 1.20 0,103 7 na
19563 9434.,6 8 838,2 0,937 7 393,9 0,837 23,08 19,32 18,6 9 862,0 1,338 011186 na
1954 10 645,9 9971.6 0,937 80249 0,806 23,06 18,56 19,4 113290 1.41 01136 na
19565 12 208,2 11419,1 0,935 89997 0,788 22,89 18,04 20,0 137090 1,62 0,120 1 na
1956 1: 3 hi7116! 12 663.2 0,933 9 688,65 0.765 22,96 17,56 20,5 136530 1,62 0,123 6 na
1957 14 632,1 13 633.6 0,932 102206 0,750 22,79 17,09 21,1 17 2560 1,69 0,126 6 na
1958 165771 14 5105 0,932 107841 0,743 22,73 16,89 2552 19039.0 1,77 0,131 2 na
1959 16 923,7 157746 0.932 11548,7 0,732 22,44 16,43 21,9 209700 1,82 0,132 9 na’
1960 18 541,1 17 305,5 0,933 12512.6 0,723 222 16,28 22,1 253730 2,03 . 01466 na
1961 19573.4 18 282,2 0,934 131949 0,722 22,39 16,17 22,3 27 7130 2,10 0,151 6 na
1962 208025 19 4011 0,933 13.955,5 0,719 22,22 15,98 22,5 29 230,0 2,09 0,150 7 na
1963 22 307.9 20789,2 0,932 147211 0,708 22,15 15,68 230 310090 251 0,149 2 na
-1964 242938 22 6341 0,932 15 654,7 0,692 22156 15,33 286 32 367,0 2,07 0,143 0 na
1965 26 388.1 24 582.6 0,932 16 726,7 0,680 22,39 15,23 23,6 34 986.0 2,09 01423 na
1966 273715 25504,1 0,932 _1 6982,3 0,666 22,20 14,79 24,4 37 901.0 223 0,148 6 na
1967 304217 283709 0,933 18 307.7 0,645 22,44 14,47 24,9 42 0530 2,30 0,148 2 na
1968 330612 308435 0,933 191339 0,620 22,63 14,03 25,6 44 6040 2,33 0,144 6 na
1969 35 966,9 336598,2 0,934 199829 0,585 22,73 13,62 26,6 47 4530 2,37 0,141 2 3,49
1970 39796.2 37 3208 0,938 21630,6 0,580 22,97 13,32 27,0 48 807,0 2,26 0,130 8 3,25
1971 43 378.8 40 645.8 0,937 23416,2 0,576 23,30 13.42 26,8 52 705,0 2,25 0,1297 3,13
1972 46 597.3 43 662,2 0,937 24 952.8 0,571 22,89 13,07 27,5 56 113,0 2005 0,128 5 2,97
1973 52 8493 49 569.9 0,938 27 907.9 0,563 2247 12,65 28,5 66 837, 4 2,39 0,134 8 2,86
1974 58 685,5 55 140,9 0,940 308914 0,560 22,42 12,66 28,7 90 268,8 2.92 0,163 7 2,91
1975 64 378.8 60 399.7 0.938 34 2317 0.567 22,21 12,59 28.6 137 691,7 4,02 0,223 9 2,85
1976 68 405,2 64 309.2 0.940 37 257.4 0,579 21.87 12,66 28.4 202 201.8 5,43 0,314 4 2,87
*Excludes colliery and construction usage.
na = not available.
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Electrical energy produced in Escom’s power stations

Statement No. 11

Coal-fired Hydro-electric Gas-turbine Total all
steam-electric power stations Diesel-electric electric power Escom generating
power stations (conventional dam power stations stations plant

*GWh storage) GWh GWh GWh GWh
Year Generated Sent out | Generated Sent out | Generated Sent out | Generated Sent out | Generated Sent out
1950 7 763.3 72764 6.7 6.6 3 3.5 — = 77737 7 286,56
1951 83169 7797.2 6.4 6.3 3.4 B8 — — 8 326.7 7 806.8
1952 8 770.1 8219.7 6.6 6.4 1.4 1.2 — — 8 778,1 8227.3
1953 9 4346 8 838.2 6.7 6.6 0.7 0.6 — —— 94420 8 845.4
1954 10 6459 9971.6 5.8 5.7 0.2 0.2 — — | 106519 9977.4
1955 12 208,2 11 4191 6.0 5.8 0,2 0.2 —_ — | 122144 114251
1956 135716 126632 6.5 6.4 0.3 0.3 — — | 135784 126699
1957 146324 136335 6.5 6.3 0.2 0.2 — — | 146391 13 640.0
1958 15 577.1 14 510.5 5,0 4.8 0.5 0.5 — — | 155826 145158
1959 16 923.8 16 774.5 2,7 2.5 0.1 0.1 — — | 169266 1b777.1
1960 18 541,1 17 305,5 2.2 2.0 — — — — | 185433 1730756
1961 19 573.5 182822 1.9 1.8 — — —_ — | 195754 182840
1962 208025 19 401,2 29 2.8 0.1 0.1 — — | 208055 19 4041
1963 22 3078 207892 4.5 4.3 0.1 0.1 — — | 223124 207936
1964 24 2938 22 6341 4.7 45 — —_ — — | 242985 22 638.6
1965 26 388.1 24 5826 — — 0.1 0.1 — — | 263882 24 5827
1966 273716 255041 e — — — — — | 2737156 255041
1967 304217 28 370.9 - — — s — — | 304217 28 3709
1968 33061.2 30.8435 — — — — — — | 330612 308435
1969 35 966,9 335982 = = —_ — = — | 359669 335698.2
1970 39 796.2 37 320.8 — —_— — - — — | 397962 37 320.8
1971 43 378.8 406458 93.8 93,8 — — — — | 434726 407384
1972 46 597.3 436622 813.8 8129 - — — — | 474111 44 4751
1973 528495 495698 190.3 189.3 — — — — | 530398 497691
1974 58 6856 6H 1409 1111.9 1110.3 — — - — | b97975 562512
1975 64 378.8 60 399,7 1100.4 1098.7 — — - — | 654792 614984
1976 68 405,2 643092 1 855.7 1 8563.0 — — 26.2 259 | 702871 66 188.1

*Includes electricity equivalent of compressed air produced by steam-driven compressors, and steam supplied for direct sale (1950 to 1966

inclusive).

70



Expansion of Escom’s transmission and distribution system

Statement No. 12

Transmission/Distribution lines:

circuit kilometres (excluding service connections on reticulation systems)

88 kv
132 kv and below Transformers,
533 kV {including (including capacity in
D.C. underground  underground service,
Year (Monopalar) 400 kV 275 kv 220 kV cables) cables) Total MVA
1950 — — —_ 203 10414 10617 6137
1951 — — —_— 203 11 658 11 861 6613
1952 —_ —_— — 427 11 880 12 307 7023
1853 — —_ — 734 12 821 1 8ibhE 8 374
1954 — — — 1051 13 085 14 136 9 663
1955 — — — 1437 14 236 15673 10931
1966 — — —_ 1727 15 234 16 961 11997
1957 — —_ — 1 838 16 539 18 377 12 104
1958 = — — 2274 18 393 20 667 14 346
1959 —_ 315 — 2 689 20114 23118 15 665
1960 — 315 —_ 2778 21926 25019 15987
1961 — 3156 — 3782 23 840 27 937 18 730
1962 —_ 648 — 3 853 26 114 30615 19 265
1963 — 875 — 4 062 28911 33 838 20 059
1964 —_ 1490 s 4375 31898 37 763 22 981
1965 R 2049 —- 4 B86 34 692 41627 26 651
1966 — 2194 — 5 387 BHEbED 45 173 26 814
1967 597 2194 — 5 486 41 258 49 535 28928
1968 597 2412 — 6 080 44 928 54 017 32 191
1969 1480 2 552 — 6 898 48 922 59 852 39 400
1970 1916 2 589 — 7 063 5238 63 896 43 007
1971 2 503 3176 —_ 7 601 55 850 69 130 47 811
1972 3275 3 826 — 8 362 59 860 75313 52 025
1973 4197 4 255 639 8 8942 64 628 82 661 60 581
1974 5 040 4417 639 9 429 68 700 88 225 65 900
1975 1030 5099 4 701 639 9 855 72 586 93 910 72 445
1976 1030 5 861 4 804 761 10 8556 771562 100 463 78 966
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Farm supplies increased by 2 614 to 34 867 in 1976 i




The distribution undertakings

The development and operation of
the separate distribution undertakings
are reviewed on the following pages.
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Border Undertaking

The map shows the licensed area of supply of this
Undertaking at 31 December 1976.

Sales of electricity

The sales in this Undertaking during 19786, as indicated in
the accompanying table, amounted to 675 GWh, an
increase of 12,9 per cent on the sales in the previous year
(8,4 per cent in 1975),

In this Undertaking, bulk municipal sales constitute some
88 per cent of the total sales, the supplies to East London
Municipality alone having accounted for 63,3 per cent of
the total sales in 1976.

Bulk supplies to East London increased during the year by
8.6 per cent, compared with an increase of 3,7 per cent
recorded in 1975, Total bulk sales to all municipalities in
the Undertaking increased during 1976 by 14,0 per cent,
which is appreciably above the rate of 8.4 per cent
recorded for this category in 1975. The sales figures show
therefore, that apart from vigorous growth in East London
Municipality, there has also been rapid growth in other
bulk supplies to towns like Umtata and Queenstown.

Development of the Undertaking

The erection of a 132 kV transmission line from Kubusi
substation to Queenstown, a distance of some 100 km.
was completed during the year. The construction of a 132
kV busbar was completed at Kubusi., and Queenstown
was supplied from the local Komani substation, initially at
66 kY, in July 1976,

The construction of the first stage of Albany substation near
Grahamstown and a 66 kV line, 40 km long, to Kariega, with
a 66/22 kV substation, was completed in May, and has
impraved the reliability of supplies to the Port Alfred —
Alexandria area. A 22 kV line to Kwaaihoek substation
near Alexandria should be completed by mid-1977. To
provide a substantial new supply to Grahamstown, work
has been completed on obtaining the necessary servitude
for the construction of 118 km of 132 kV line from
Pembroke substation near Berlin to the Albany substation.

The initial supply to Dimbaza substation near King
William's Town was increased by the installation of a
larger transformer.

To cater for increasing demand at Butterworth, the
existing transformers were replaced by two 10 MVA
66/22 kV units, and two b MVAR 22 kV capacitor banks
were commissioned.

A total of b9 new farming supplies were connected
during the year, requiring the erection of 127 km of new
transmission lines.

Financial

The Undertaking's financial results for 1976 are shown

in the table. The average price of 2,079 8 cents per kWh
sold during 1876 is 24.9 per cent higher than the figure
for the preceding year (13,8 per cent in 1975). Total sales
revenue for the year amounted to R14 035 195 and
exceeded the corresponding figure for the preceding vear
by 41.0 per cent (23,3 per cent in 1975).
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Consumer details sales of electricity
Rey from sales, Average price in
Category Number Per cent of total kWh sold Fer cent change in Rand cents per kWh sold
1975 | 1976 1975 1976 1975 1976 7574 | 76/7% 1975 1976 1975 1976
Bulk supplies. . . 18 19 87,6 | 88,52 523 852 797 597 339680 | +8.39 | +14,03 8107078 | 11 527089| 15476 1,9297
Direct supplies:
Domestic and
street lighting 3964 | 4146 5,23 4,57 3N 230071 30858017 | +1240 | 1,19 B20401| 11260686| 26270 3,6492
Industrial . . . . 472 507 712 6,91 47 568 213 46 652 263 +5,35 | +9,58 1027985 1382060 24149| 2,962 58
Mining . . . . . - — E- - — — - —_ —_ —_ — —
Traction. . . . . —_ — - —_ — —_ —_ —_ — — — —
Total . . . .. 4454 | 4672 | 100,00 ! 100,00 597 651 081 674 849 960 +8,37 | +12,92 9055 464| 14035195 | 16658 20798
|
1975 1976
R R
Expenditure charged . . . . . L L L L e e e e e e e e e e e e 11431753 | 14 608 725
T AR R T E R T TRy R R E TR — —| Border
BENEIEL.: o o o s o o 3 comnss & 3 & S sk m Soioes M R B Hoe S R 65 SNGNS S A ROSEs N 6 B SIS 5 1 476 Z’SHi 573 530 | Undertaking
Accumulated 1o 31 December -
SUIPIUSE: oo o0 e s o B @ vhas B % W BOEME M S SOER W F D MO IE B W MR B TE % N 0 GNEWE 1 3 — —
Defitit . . . . . e e e e e e e e 1467849 2036479
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Cape Eastern Undertaking

The map shows the licensed area of supply of this
Undertaking at 31 December 1976,

Sales of electricity

Electricity sales in this Undertaking amounted to 14 GWh
in 19786, 4.8 per cent mare than in the preceding year
(17.5 per cent in 1875). The diminished rate of growth
‘was due mainly to a much reduced rate of increase of
sales to industrial consumers. In contrast to the 1975
surge of growth in the domestic and street-lighting
category, this category showed negative growth in 1978,

Development of the Undertaking

To provide supplies to Humansdorp Municipality with a
target date of May 1977, the construction of 24 km of

132 kV transmission line from Apex substation near
Summit to a terminal near Jeffreys Bay has commenced.

The development of the rural network in this Undertaking
continued in a similar manner as in 1975, with the
connection of 14 new farming supplies.

Financial

The Undertaking’s financial results for 1976 are shown in
the table. The average price of 4,412 8 cents per kWh
sold during 1976 is 23,1 per cent higher than the figure
for the preceding year (5,2 per centin 1975). Total sales
revenue for the year amounted to R623 573 and exceeded
the corresponding figure for the preceding year by 29,9
per cent (23,5 per cent in 1975).

Consumer details Sales af electricity
Revenue from sales, Average price in
Category Number Fer cent of total kWh sold Per cent change in Rand cents per kWh sold
[]
1976 | 1976 1975 1976 1975 1976 75/714 | 76/75 1975 1976 1975 1976
Bulk supplies. . . 1 1 17.21 18,33 2320 440 2690320 | +212 [+11,63 53 899 61800 23271| 2,3858
Direct supplies:
Domestic and
street lighting . . 628 658 28.54| 26,34 3847128 3722642 +1281 | -3.24 144 903 199176 | 37665 5,3504
Industrial . . . . 248 292 54,25\ 55,33 7314 200 7817969 | +2624 | +6,89 284 334 362597 | 38874 4,6380
Mining . . . . . — — — — — — — — — — — —
Traction. . . . . — — — — — — — — — — — —
Total . . . . . 877 951 | 100,00| 100,00 13 481 768 14130931 | +17.47 | +4,82 483 236 623573 | 36844 | 44128
1978 1976
R R
Expenditure charged . . . . . . . L L L 517 755 631 212
SUMDIUSE:: peowms = o & s G b 5o B % W oENR G W D DOSN B W GNON W T B MR & 5 ASECE B E W BE — — | Capa
Deficit . . . . 34 519 7 639 | Eastern
Accumulated to 31 December: Undertaking
SOIMUST .. oo i 3w boce v 5 o wulios @ @ eSO G B GNRNE B B GBENE M 4 0 SNE B D W MuE B @ e — —
Deficit . . . e e e e e e, 341 204 348 843
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Cape Northern Undertaking

The map shows the licensed area of supply of this
Undertaking at 31 December 1976.

Sales of electricity

The sales in this Undertaking during 1976, as indicated in
the accompanying table, were 1 507 GWh. an increase of
-12,4 per cent on the sales in the previous year (10.7 per
cent in 1975).

The mining sector continued to increase its dominance of
the total sales, and the biggest share in this sector went to
diamond mining (26,1 per cent) followed by copper (23.9
per cent), iron (19,8 per cent), asbestos (16.8 per cent),
manganese (6.8 per cent) and gypsum and lime (6,5 per
cent}. The total mining sales increased by 16.5 per cent

in 1876, somewhat more than the growth of 13,3 per cent
recorded in 1975b.

The two other major categories after mining — bulk
municipal and traction — achieved rates of growth in 1976
slightly above the rates recorded in 1975.

The industrial sector, accounting for less than 9 per cent
of the total sales, showed a rate of growth of 3.6 per cent
in 1976 — well below the rate of 10,1 per cent achieved in
1975.

Development of the Undertaking

The waork started in 1975 on the strengthening of the
transmission system for supplying the Sishen and
Danielskuil areas continued in 1976. The 275 kV
Boundary substation near Kimberley was completed
during the year; completion of the Olien substation near
Silverstreams and the Ferrum substation near Sishen was
delayed and is now scheduled for early 1977. The 275 kV
transmission line 226 km long interconnecting these new
substations has been completed. During July and August
1976, the 275 kV transmission lines from Perseus
distribution station near Dealesville to Kimberley
distribution station were re-routed and turned into
Boundary substation.

The Union Lime Company’s new cement works near
Danielskuil was connected in May 1976 to the completed
Ouplaas substation which is being supplied temporarily
from the 132 kV traction system, awaiting the completion
of Olien substation in 1977. A 132 kV transmission line 17

km in length was constructed during the year between
Quplaas and Olien.

A second 132 kV transmission line from Kimberley
distribution station via Jacobsdal to the De Beers
diamond mine at Koffiefontein was commissioned in July
1976, together with the necessary 132 kV feeder bays in
both stations.

A 132 kV switching station, Brakbos, was established in
April at the "tee-off”" point to Fibre substation near
Marydale, on the Cuprum-Gordonia line.

A 66 kV transmission line 67 km in length was completed
in October from Nama substation near Springbok to the
Doringwater pumping station of the Department of Water
Affairs. Construction is in progress of the 66/11 kV
Kathu substation near Sishen to provide supplies to the
Iscor residential township. Completion is planned by the
end of February 1977. A 66 kV transmission line is under
construction from Hotazel substation, a distance of some
18 km, to the farm Middelplaats, where a new mine
developed by Anglo American is planned to go into
production in 1978.

To reinforce traction supplies to the South African
Railways between Kimberley and Wildhoen, a 132 kV
transmission ling 40 km in length was constructed from
Bloemheuwel substation near Christiana to Ganspan
substation. Bloemheuwel substation was completed in
Octaber, and the existing 132 kV Honesty-Kimberley
traction line was turned into this substation.

During the year this Undertaking provided a total of 161
new farming supplies. requiring the construction of 43 km
of additional transmission lines. Eight additional rural
schemes, involving some 800 potential consumers, are in
the course of planning. Most of the applications for new
supplies are from the Orange River valley below Upington,
between Keimoes and the Aughrabies Falls.

Financial

The Undertaking's financial results for 1976 are shown in
the table. The average price of 1.444 0O cents per kWh
sold during 1976 is 25,0 per cent higher than the figure
for the preceding year (17,0 per cent in 1975). Total sales
revenue for the year amounted to R21 766 339 and
exceeded the corresponding figure for the preceding year
by 40,6 per cent (29,6 per cent in 197b).
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Consumer details

Sales of electricity

Revenue from sales,

Average price in

Category Number Per cent of total kWh sold Per cent change in Rand cents per kWh sold
1975 | 1976 1875 1976 1975 1976 75/74 | 76/78 1875 1976 1975 1976
|
Bulk supplies . . . 30 29 2279 2232 298 703 k0O 336310505 | +12,30 | +12,59 3273031 | 4528223 | 10957 | 1.3464
Birect supplies:
Domestic and
street lighting 2867 | 3099 1.85 1,77 26195 B25 26734896 | 121 | +2,06 497947 | 636115 | 19009 2,3793
Industrial . . . . 873 966 §.89 8.20 118173 894 123487541 | +1006 | +3,62 1691222 | 2333673 | 14191 1,8897
Mining . . . . . 76 77 46,44 | 48.14 522 397 551 725268 485 | +13.31 | +16,53 §922684 |10013096 | 11123 1,3806
Traction. . . . . 3 3 2043 | 19,57 273898 436 294895030 | +4.86 | +7,67 3094046 | 4245332 | 17296 1,439 6
Total . . . . . 3849 | 4174 | 100,00 | 100,00 1340364 206 | 1506 696 457 | +10,73 | +12,41 13478430 | 21756339 | 11548 1,4440 .
1973 1976
R R
L L T I e . T e T 16038 B34 | 22517 374
SUPIUS « o o o — — | Cape
BBfBItEs o o u smieos w0 8 B8 % % R SR R U AR B E B o v a e et oo e e e o 1058 904 761 035 | Northern
Accumulated ta 31 Decembar: Undertaking
SUplus o v L — —
T e L E E R Y T T T Ty . 1273301 | 2034536 |
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Cape Western Undertaking

The map shows the licensed area of supply of this
Undertaking at 31 December 1976.

Sales of electricity

Total sales in the Undertaking. as indicated by the
accompanying table, increased by 5,9 per cent from 4 655
GWh in 1975 to 4 930 GWh in 1976. This increase was

" appreciably less than the high rate of 20,9 per cent
attained in 1975 which was due largely to a sustained
increase in bulk sales to the Municipality of Cape Town.
The bulk sales to Cape Town increased in 1976 by 4.6
per cent—a modest rate of growth compared with the
annual surges of 53 per cent and 80 per cent experienced
in 19756 and 1974 respectively. On the sales for 1976,
Cape Town alone accounted for 34,4 per cent of Escom's
total in this Undertaking. The bulk supplies to all
municipalities in this Undertaking comprised 51,5 per
cent of the total sales. Bulk sales, excluding sales to Cape
Town, reached 844 GWh in 1976, 10,6 per cent more
than the sales in the preceding year (12.5 per cent in
1978},

Sales to the industrial sectar showed virtually the same
percentage rate of increase in 1976 as was recorded in
1975. The contribution of this sector to total sales in the
Undertaking remained virtually unchanged at 28,8 per
cent.

Development of the Undertaking

To supply power to the Iscor ore loading facility at
Saldanha Bay, a 132 kV transmission line, 52 km in
length, from Moorreesburg substation to the future Aurora
distribution station, and two 132 kV lines. each 23 km in
length, from Aurora 1o Blouwater substation in the
Vredenburg-Saldanha area, were completed during the
year. The ultimate installation at Aurora will comprise two
250 MVA 400/132 kV and two 40 MVA 400/50 kV
transformers. Blouwater substation will ultimately have
two 80 MVA 132/66 kV and two 20 MVA 66/11 kV
transformers, and will constitute the major supply point
for all the development envisaged in the Vredenburg-
Saldanha area. For voltage control purposes, two 66 kV
27 MVA shunt capacitors were commissioned at
Moorreesburg substation.

At Acacia distribution station, the 132 kV section was
extended to accept the infeed from the adjoining new gas
turbine power station. Good progress was made with the
construction of the 400 kV section of this distribution
station which will have two 00 MVA transformers to
cater for future supplies to the City of Cape Town.

A 132 kV transmission line, 456 km in length. from
Malmesbury substation to Koeberg substation via the
future Dassenberg substation was completed during the
year. Koeberg substation was completed, and the
construction of Dassenberg substation is in progress. The
strengthening of the transmission system in this area is
required to cater for industrial development at Atlantis
near Mamre and for the construction of the Koeberg
nuclear power station.

Two 120 MVA 132/66 kV transformers were commissioned
at Windmill substation and connected into the existing
Muldersvlei-Hex River 132 kV line. Uprating of this
substation was reqguired to provide for increased demands
in the Paarl district.

A 132 kV transmission system has been planned from
Stikland substation to Sarepta substation in the Bellville
industrial area and to Belhar substation near Parow.
Construction commenced during the year at these three
substations, and design work is in progress on extensions
to the scheme.

By the end of the year. construction work was in progress
On major extensions to the reticulation network in the
Durbanville. Kraaifontein, Table View, Bloubergstrand.
Melkbos, Brackenfell, Scottsdene, Kleinvlei, Elsies River.
Belhar, Macassar, Scottsville. Louw’s Bush, Owen Road
and Avonwood districts,

To pravide b0 kV single phase alternating current
traction supplies to the Sishen-Saldanha railway. work
commenced during the year at Juno distribution station
which will have two 40 MVA 400/50 kV transformers.
Two 33 kV cables were in the process of installation from
Acacia distribution station to a new traction infeed point
at Windermere on the new Kensington-Bellville railway
line.

A total of 426 new farming supplies were connected
during the year, requiring the erection of 245 km of new
transmission lines. The large rural scheme in the Vredendal
area was extended further to provide 150 more supplies.
bringing the total under this scheme to 410.

Financial

The Undertaking's financial results for 1976 are shown in
the table. The average price of 1.484 6 cents per kWh
sold during 1976 is 23,7 per cent higher than the figure
for the preceding year (4,0 per cent in 1975), Total sales
revenue for the year amounted to R73 195 144 and
exceeded the corresponding figure for the preceding vear
by 31.0 per cent (25.7 per cent in 1975).
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Consumer details

Sales of electricity

Revenue from sales, Average price in
Category Number Per cent of total kWh sold Per cent change in Rand cents per kWh sold
1975| 1976 1975 1976 1975 1976 75/74 | 76/78 1975 1976 1878 1976
Bulk supplies. . . 56 56 51,19 51,49 2383297159| 253BBIG 006 | +3727 | +6.83 | 22027476| 29033474 | 09242 1,1435
Dirgct supplies:
Domestic and
street lighting 59291 | 59 474 8.7 9,78 452 237 208 482012267 | +1056 | +6,58 8131936| 10928622 | 1,7082| 2,267 3
Industrial . . . .| 878016542 7823 | 28,88 1314126 367 | 1422640968 | +8714 | +8,26 | 19049849| 25306756 | 1.4496| 1.7790
Mining . . . . . — — — — — — — — — — — —
Traction. . . . . B 6 10,87 9,88 505 894 900 486928120 | +300 | -3.75 6650599 | 7926292 | 13146 1,6278
Total . . . . . 54133 | 76078 | 100,00 | 100,00 4655555 631| 4930377351 | +2087 | +590 | 55B50BG0| 73195144 | 1,1999| 1,484 6
|
1975 1976
R R
Ependifureccharged woss v & @ wmwd G @ EE M T @ U W E 4 BN B B D B 0 w et 28 o g 59982 583 | 73102 300
SUIIING pomne e % w o s o w0 cvems f @ feows 8 o 0 SWSHR 18 6 G G B 6 WG B W SR @ S B — 92 844 | Cape
1 4122723 — | Western
Accumulated to 31 December: Undertaking
SUIPIUS . o o L e e e e e e e e e e e — —
DefiGl: o 5 7 8 o & 3 % @B a5 & B35 5 0 W H AR T ST SN R Y RAS AV Y A 5628 036| 5535192
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Eastern Transvaal Undertaking

The map shows the licensed area of supply of this
Undertaking at 31 December 1976.

Sales of electricity

Sales of electricity in this Undertaking, as indicated by the
accompanying table, increased by 10.5 per cent from
7266 GWh in 1975 to 8028 GWh in 1978, a rate of
- growth slightly below the 11,3 per cent achieved in 1975,

Sales to the industrial category increased by 12,2 per cent
(15.2 per cent in 1975). This vigorous growth enabled the
industrial category to increase its share of the
Undertaking's total sales from 60.1 per cent in 1975 to
61.1 per cent in 1976. Mining sales showed a growth of
8.2 per cent, almost double the rate of 4,6 per cent
recorded in 1975. The reason for this is the high growth
rate of 18.2 per cent reached in sales to coal mines (12,6
per cent in 1975) and the increase of 8,9 per cent in sales
to copper mining (5.8 per cent in 19756). As a result, the
coal mining share of total mining sales increased from
22,3 per centin 1975 to 24,3 per cent in 1976. The
copper category’'s share of total mining sales in 1976 was
26,5 per cent.

The bulk and traction categories made a much smaller
contribution towards the total sales than the dominant
industrial and mining categories. Traction supplies
increased by a much lower percentage in 1976 than was
recorded in 1975,

Development of the Undertaking

At Marathon substation near Nelspruit, the 125 MVA and
75 MVA transformers previously in use were replaced by
two 260 MVA 275/132 kV transformers. The 76 MVA
2757132 kV transformer removed from Marathon was
installed at Komatipoort substation to supplement the 75
MWVA unit already in service there.

A second 132 kV transmission line, spanning a distance of
18 km from Marathon to Delta substation, was
commissioned to provide 33 kV supplies to Delta
Manganese and to Nelspruit Municipality.

A substation for Consolidated Metallurgical Industries
near Lydenburg was completed, with two 80 MVA
132/33 kV transformers installed. Two 132 kV lines 4 km
long were completed between this substation and
Lydenburg substation. Tubatse substation near Steelpoort
was commissioned towards the end of the year. An
interim 132 kV supply to the first 40 MVA 132/33 kV
transformer in service was obtained by teeing into the
Lydenburg-Steelpoort 132 kV transmission line, A start
was made an the construction of Merensky substation
near Steelpoort, and the erection of a 276 kV

transmission line from Arnot power station direct to
Merensky,

A 132 kV interconnector line 47 km in length from
Hendrina power station to Wonderfontein substation was
completed in December. Some 130 km of 132 kV
transmission line was also completed from Pan substation
near Middelburg via Mapoch substation near Roossenekal
to Lydenburg.

Two additional 45 MVA 132/33 kV transformers were
installed at Churchill substation near Witbank to
accommodate the increased demand from Ferrometals. To
provide Matla power station and colliery with 21 kV
construction supplies, a temporary 132/22 kV substation
was commissioned. To provide the Phalaborwa Mining
Company with a second 11 kV point of supply., Palamin
substation near Phalaborwa was taken into service, with
two 40 MVA 132/11 kV transformers installed.
Construction commenced during the year of the 132 kV
lines intended to connect Matla and Duvha power
stations and the future Sasol Il complex with the

national transmission system.

The Undertaking continued with the provision of traction
supplies to the South African Railways. Five additional
traction tee substations were commissioned for the
Machadodorp-Marathon 132 kV section: and three
traction tee substations for the Rockdale-Machadodorp
section. In the last quarter of the year, the section from
the Highveld Steel and Vanadium substation near Witbank
to Bronkhorstspruit was provided with b0 km of 88 kv
transmission line and three substations. A 30 MVA 132/88
kV transformer was commissioned at the Highveld Steel
and Vanadium substation to supply this traction line. A
start was made on the erection of the Kaapmuiden-
Phalabarwa 132 kV traction line.

During the year, 390 new farming supplies were provided,
requiring the erection of 428 km of new transmission
lines. In addition to the extension of existing schemes,
construction is in progress on new schemes in the
Bronkhorstspruit, Witbank, Morgenzon and Piet Retief
districts.

Financial

The Undertaking's financial results for 1976 are shown in
the table. The average price of 0.975 8 cents per kWh
sold during 1876 is 28,0 per cent higher than the figure
for the preceding year (16,7 per cent in 1975). Total sales
revenue for the year amounted to R78 337 062 and
exceeded the corresponding figure for the preceding vear
by 41.4 per cent (30,0 per cent in 1975).
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Consumer details

Sales of electriciry

Revenue from sales,

Average price in

Category Number Per cent of total kWh sold Per cent change in Rand cents per kWh sold
1976 1976 1975 1976 1975 1976 Th/74 | T6{78 1975 1976 1975 1976
Bulk supplies. . . K] 32 1047 | 10,49 768 066 090 842 466967 | -+J0B | +9.69 | 6216099 | 8486180 08093 1,0073
- Direct supplies: | |
Oomestic and
street lighting 2972 | 2975 0.41 0.45 29 794 796 36438634 | +20,74 | +22,30 541 432 678354 | 18172| 1,8616
Industrial . . . .| 5848| 6319 60,10 | 61,08 4 367202977 | 4801397250 | +1517 |+12,23 | 31865309 | 46036443 | 0,7297| 0,938 6
Mining . . . . . 110 119 2379 23,29 1728481179 | 1869415 811 +457 | +815 | 13022298 (18223742 | 07534) 0.9748
Traction. . . . . 7 8 5,13 4,72 373 301 452 378 630 299 +5,06 | +1,43 3737559 4912343 | 10012 1,2974
Total . . . . . 8918 9453| 10000 | 100,00 7206846483 | 80283488961 | +11,33 | +10,48 | 55347697 | 78337062 | 0,7621) 0,9758
| | |
1975 1976
R R
Expenditure charned . . . . . . L oL e 55 566 863 | 77 433472
SRS o s o siosmmss to 0 o B9 7 & 0 GUROR G @ B AER G B M 9 @ W BNGS R B AN n B B Bal 3 — 903 590 | Eastern
DEHEI Ry 0 i ammss e sy 35 domms © @ SRR 9 0 G G 1B B0 8 Gieme of W JAGEEY fe S B OO W W G SR B 183 166 — | Transvaal
Accumulated to 31 December: Undertaking
SUNEIDS o oo oo mowin v w w s w w9 wRBEE W W B BN G T Aol b @ GRS B W @ Rk 5 W ¥ e A — —
Deficit. o o 1963585 | 1059995
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Natal Undertaking

The map shows the licensed area of supply of this
Undertaking at 31 December 1976.

Sales of electricity

Total sales in this Undertaking increased by 8.3 per cent,
from 8 166 GWh in 1975 t0 9 831 GWh in 1976. In 1975
the corresponding increase over the preceding year was
7.8 per cent. The higher rate of overall growth in 1976,
compared with that achieved in the previous year, was
due largely to maore vigorous growth of bulk municipal
supplies, the category which still dominates sales with a
share in 1976 of 54,2 per cent.

The vigorous growth of total bulk supplies referred 1o is to
some extent due to a higher rate of growth in 1976 of
recorded sales to the City of Durban. But high rates of
growth were also recorded in the 1976 bulk supplies to
Pietermaritzburg (11.5 per cent), Newcastle (47,9 per
cent), and Richards Bay-Empangeni (40,6 per cent).

The accompanying table shows that the industrial
categary is slowly increasing its share of the Undertaking's
total sales, at the expense of the bulk category. However,
the rate of increase of industrial sales in 1976 was 9.9

per cent. a rate somewhat below the figure of 11,9 per
cent recorded in the preceding year. The reason for the
diminished rate of growth during 1976 is that, with the
exception of Iscor at Newcastle, the development
programmes of the large industrial consumers generally
did not involve substantially increased demands for
glectricity.

The Natal Undertaking became for the first time in its
history an exporter of electricity, with the commencement
in September 1976 of a bulk supply to Lesotho.

Development of the Undertaking

To provide a future 27b kV supply to Durban Municipality,
the transmission system south of the city was
strengthened during the year by commissioning of the
lHovo 275/132 kV substation. Ta handle the increased
demands of the Stanger Municipality, the Shakaskraal
132/33 kV substation has been uprated. An additional 40
MVA 132/33 kV transformer will be installed shortly.

A 33 kV supply was made available to a titanium ming in
the Richards Bay area for construction purposes.
Construction of a permanent 275 kV supply is due to
commence early in 1977,

The construction of a new 132/11 kV substation. and a 6
km 132 kV double-circuit transmission line, to supply the
new abattoir at Cato Ridge, is in progress and should be
completed during 1977. An additional 40 MVA trans-
former is being installed to provide an increased supply to

Feralloys. To cater for rapid growth of demand at
Hammarsdale, an industrial township in the Catao Ridge
district, a new 132/11 kV substation is planned for
completion in mid-1978.

By the end of 1876, the erection of an 88 kV transmission
line, 77 km in length, from Cedara via Elandskaop to
Bulwer was nearing completion. The twao substations for
supplying the local area are under construction.

A double-circuit 88 kV line is being erected from Dundee
substation to energise the future Talana 88/11 kV
substation which is planned to provide for additional
demand from a local glass factory. Provision is being
made for increasing the supply to a carbide factory from
Ballengeich substation south of Newcastle. A second 80
MVA transformer is to be installed and an additional 88
kv line will be erected to link this substation with the
transmission netwark at Ingagane power station. The
capacity of Kilbarchan substation near Ingagane power
station is being doubled and a second 88 kV line 3 km in
length is being erected to handle increasing demand from
the colliery.

The provision of ten substations is planned by this
Undertaking for 25 kV single-phase alternating current
traction supplies to the South African Railways for the
Richards Bay-Ermelo railway line. Three of these
substations are to be supplied by a new 88 kV transmission
line 110 km in length from the future Normandie 400/88
kW substation near Moolman in the Eastern Transvaal
Undertaking tc the existing Bloedrivier substation in Natal.
The remaining substations in Natal are to be supplied by
the existing transmission network. For testing purposes, a
temporary 25 kV supply was provided during the year at
Skume near Vryheid.

Planning is in hand to comply with the South African
Railways' request for supplies at their two proposed
reverse pumping stations, Dorothea near Vryheid and
Tugela near Mandini on the existing crude oil pipeline.

A total of 602 new farming supplies were provided during
the vear, reguiring the erection of 534 km of new
transmission lines.

Financial

The Undertaking's financial results far 1976 are shown in
the table. The average price of 1.223 4 cents per kWh
sold during 1978 is 34,0 per cent higher than the figure
for the preceding year (15,0 per cent in 1975). Total
sales revenue for the year amounted to R121 498 018 and
exceeded the corresponding figure for the preceding year
by 45,1 per cent (24.0 per cent in 1975).
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Consumer details Sales of electricity
B Revenue from sales, Average price in
Category Number Per cent of total kWh sold Per cent changa in Rand cents per kWh sold
1975| 1976 1975 1976 1975 1976 78/74 | 76{75 1976 1976 1975 1976
Bulk supplies. . .| 35 37 54,38 | 54,19 4984675849 5381512614 +6.13 | +7.96 | 42356949| 62026913 | 0.8497| 1,152 6
Direct supnplies |
Domestic and
street lighting 27 287 | 16 506 1,89 212 173 353 253 171858304 | +1186 | -0.86 3140650 3777680 1.8117| 21981
Industrial . . . .| 5937|12948 3041 30.84 2786878593 3101864766 | +1189 | +11,30 | 25587487 37763084 09181 1.2174
Mining . . . . . 36 35 2.03 2117 185 941 570 215035264 | +5,70 | +15.65 1947045 3091729 10471| 1,4378
Traction. . . . . 14 14| 11.29| 10,68 1034844 416| 1060792232 +543| +2,50 | 10674632) 14839642( 10314 1,39819
Total . . . . . 2830929540 | 100.00| 100,00 9165793681 9931063180 +7.83 | +8,35 | 83706763(12148908| 09133| 1,223 4
1975 1976
R R
Expenditireichargedic = & o m oo o S5 0 % WO W 0 & NN R B U TR I T W S S M m dowed R B 90 717 584 {113 309 005
SUIPIUS © o o e e e e e e e e e e e e e e e —| 8190013 | Natal
DelcH & & G g B D i 2 R D SN B M L BE 0 S A P R R BN G & » BFs 5 5 s 5§ 5 ¢ £ 505 821 — | Undertaking
Accumulated to 31 December: |
SIS . . . L e e e e e e e e e e e e e | — 239432
Doticiss o o soasn o 2 B9 0% % 0 SEn B W H &N W S D e 2 8 U EE S U P BEs s B Dot ok B g I 7 950 581 —
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Orange River Undertaking

The map shows the licensed area of supply of this
Undertaking at 31 December 1976,

Sales of electricity

Total sales in the Undertaking, as indicated by the
accompanying table, increased by 13,0 per cent from 915
GWh in 1975 to 1035 GWh in 1976. Follewing upon the
rate of increase of 16,4 per cent recorded in 1975, the
percentage growth for the year 1976 is a further
illustration of the settling down of sales in this
Undertaking since November 1973 when the first bulk
supplies commenced to the City of Port Elizabeth.

The sales for 1976 indicate that bulk municipal supplies
accounted for 96.4 per cent of the total sales (94,3 per
centin 1975). Since the City of Port Elizabeth alone
accounted for some 90 per cent of the total bulk
municipal category. it can be expected that this
Undertaking's overall rate of growth will be largely
determined by Part Elizabeth’s growth of electricity
demand.

The negative growth rates experienced in the industrial
category during the past two years in this Undertaking
were due 1o a continuing decrease of the substantial
temporary supplies for construction purposes under the
Orange River Project. In 1976 the temporary supplies for
construction at P.K. le Roux Dam accounted for some 69
per cent of the total industrial category. As the major
construction phases under the Orange River Project come
to an end, a sharp drop of industrial sales must be
expected.

Development of the Undertaking

The erection of a 66 kV yard at Poseidon distribution
station near Cookhouse. and the installation of two 40
MVA 220/66 kV transformers, were completed towards

the end of the year, enabling the provision of supplies to
Somerset East, Cradock and Graalf- Reinet.

A 66 kV transmission line 110 km in length from
Poseidon to Spandau substation near Graaff-Reinet was
completed during the last quarter of 1976. Spandau
substation and Zebra substation near Cradock were
commissioned before the end of the year.

A supply was provided to Despatch Municipality in
September, following the completion of extensions to the
132 kV yard at Grassridge substation near Coega, the
erection of 20 km of 132 kV transmission line from
Grassridge to Kudu substation near Despatch, and the
completion of the Kudu 132/11 kV substation itself.

The first stage of a project to reinforce the transmission
system in the Britstown area is in progress with the
erection of a section of 22 kV transmission line from
Hydra to a point near De Aar to provide for pumping
demands. Increased regulator capacity will be required at
Britstown, and is planned to be installed during 1877.

A total of 24 new farming supplies were provided during
the year, requiring the erection of 22 km of new
transmission lines. Farmers are becaoming interested in
supplies for pumping purposes in irrigable areas;
applications have been received from the Fish River
valley, the Kaffir River valley and from Ramah near the
P.K.le Roux Dam.

Financial

The Undertaking's financial results for 1876 are shown in
the table. The average price of 0,942 1 cents per kWh
sold during 1976 is 23,2 per cent higher than the figure
for the preceding year (9.8 per cent in 1975). Total sales
revenue for the vear amounted to R9 748 729 and
exceeded the corresponding figure for the preceding year
by 39,3 per cent (27,8 per cent in 1975).
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Cansumer details Sales of electricity
Revenue from sales, Average price in
Category Number Per cent of total kWh sold Per cant change in Rand cents per kWh sold
1975 1976 1975 1976 1975 1976 75{74 | 76{78 1975 1976 1978 1976
Bulk supplies. . . 32 37 94,32 9641 BG3 359 380 997 612534 | +25.71 | +15,56 6019911 | 8832142 | DE373| 0,8853
Oirect supplies:
Domestic and
street lighting 109 121 0,09 0.09 866 891 1011210 | +63.90 | +16,65 334532 45 681 | 38660 4,8141
Industrial . . . . m 138 5,59 3.50 51 171 866 36185677 | -43.30 | -29.29 946 497 867906 | 18496| 2,39856
Mining . . . . . — — — — — — — — — - — —
Traction. . . . . — — — — — — — — — — — —
Total . . . . . 252| 296| 100,00| 100,00 915398137| 1034809421 | +1643 | +13,04 5999940 | 9748729 | 0.7647| 0,9421
1975 1976
R R
EXpenditire-charged « oo v & o miovs s @ wimet B % D s oA 9 4 OREIR ¥ T DT B P B 0% N OF O oans o B169703| 12 242 741
Surplus {on network taken oVer) . . . . .. . . L L L e e e e e 136 486 16 000 | Drange
Dfitil: siees © & 5 603 5 & 5 5555 % 5 D0 3 5 5 00 7 5 B v o s sare a5 e vomat o 10 s s 1169763 | 2494012 River
Accumulated to 31 December - | Undertaking
SUPIUS « v v e e — —
DERCIE: s s % v am % @ % Rioss & @ 0 o 2 5 B JOAINE W % WOBEN B R W SN W A B P R 0 W am B 1189977 | 3667984
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Rand and O.F.S. Undertaking

The map shows the licensed area of supply of this
Undertaking at 31 December 1976.

Sales of electricity

Total sales for 1976 were 37 235 GWh, reflecting an
increase of 9.8 per cent over the sales for the preceding
vear. The corresponding growth rate recorded in 1975
was 8.9 per cent.

The higher rate of growth during the year under review,
compared with the preceding year, was due largely to a
revival of gold mining activity, the sales to gold mines
having increased by 6,8 per cent (2,6 per cent in 1975).
The rate of growth of gold mining sales has an important
effect on the overall rate of growth, the sales to gold
mines in 1976 having accounted for 83,2 per cent of
total mining sales and 35,6 per cent of the Undertaking's
overall total sales.

Vigorous growth also occurred in the industrial category.
the sales having increased during 1976 by 10,1 per cent.
Although somewhat below the rate of 12,1 per cent
recorded for the previous year, the 1976 growth is
indicative of continuing industrial expansion. In the
category of bulk sales, the very high rate of increase of
18.4 per cent recorded for 1975 diminished in 1976 to a
level of 14.2 per cent—an annual percentage growth rate
which must still be looked upon as vigorous. With annual
rates of growth of this magnitude, it is not surprising that
the year under review reinforces the trend observed in
recent years for the mining sector 1o lose its dominant
pasition in the pattern of sales to the industrial and bulk
sectors.

Development of the Undertaking

The Spitskop distribution station, intended for increased
supplies to the platinum mines in the Naortham area, was
equipped with a second 180 MVA 275/88 kV transformer.
At Esselen distribution station near Kaalfontein, a fourth
240 MVA 275/132 kV transformer and three 275 kV
feeder bays were installed. To cater for Iscor's increasad
demand, two additional transformers were installed at
Olympus distribution station near Vanderbijlpark: one 250
MWA 2765/132 kV and one 90 MVA 275/33 kV. A 275 kY
transmission line 26,5 km in length was erected between
Olympus and Glockner distribution station near Meverton.
At Bernina distribution station near Westonaria a fourth
240 MWVA 2757132 kV transformer was installed.

Two 40 MVA 132/86 kV transformers were installed in the
Pietersburg municipal substation to cater for increased
demand. A new substation was commissioned at
Krugersdorp with two 80 MVA 132/33 kV transformers
and associated equipment. Two 132 kV transmission lines
5 km in length were erected between this substation and
Westgate distribution station. A new substation was
commissioned in Klerksdorp North, with two 20 MVA
132/11 kV transformers and associated equipment. Two
80 MVA 132/88 kV transformers were installed in the

Potchefstroom distribution station. A 132 kV transmission
line 136 km in length was erected between Thabazimbi
and the Grootgeluk substation for Iscor near Ellisras.

This line is to provide a temporary supply at 88 kV to the
Iscor complex and will also be used for subsequent
railway electrification when operating at 132 kY.

To provide for an increased supply to Roodepoort
Municipality, two 88 kV transmission lines 10 km in
length were erected between Princess distribution station
and the Roodepoart municipal substation. & double-
circuit 88 kV line 49 km in length was erected between
Snowdon distribution station and Sallies substation to
provide for increased supplies to Brakpan and Boksburg.
The new Eiger substation intended for supplying Alberten
Municipality was equipped with two 80 MVA 88/33 kV
transformers. The new substation for Potchefstroom
Municipality was equipped with two 40 MVA 88/6.6

kV transformers. The installed transformer capacity was
increased in the substation supplying Edenvale
Municipality. A new 42/6,6 kV substation with two 10
MVA transformers installed was commissioned for
supplying the reduction works of the St Helena Gold
Mine in the Orange Free State. A double-circuit 88 kV
line 32 km long was erected between Esselen distribution
station and Clevebank substation to the north of
Randburg, and looped into the new Megawatt Park
substation where four 10 MVA 88/11 kV transformers
were installed,

To provide traction supplies to the South African
Railways, a 132 kV transmission line 50 km in length was
erected from Harvard distribution station to the Van
Tonder traction substation for the Gunhill-Hamilton
section. A 132 kV line was erected fram Lichtenburg to
Welverdiend to supply traction substations at Hardeklip,
Buckingham, Gromofont. Ventersdorp, Ratsagal,
Makokskraal, Gatiep, Tatodi, Coligny and Halfpad.
Traction supplies were also provided at Balfour North,
Rooikop, Kraal and Driemanskap on the Union-Volksrust
line. On the Withank-Eerste Fabrieke line, traction supplies
were provided at Van der Merwe and Farfar.

By the end of the year, a number of major projects

were in progress, but had not yet been completed. Among
these are the installation of a third 500 MVA 4007132 kV
transformer at Hermes distribution station near Stilfontein,
a third 750 MVA 400/275 kV transformer at Atlas
distribution station near Vereeniging and & third 1 000
MWA 400/275 kV transformer at Apollo distribution
station near Pretoria. 275 kV Transmission lines are

being erected to the new Makulu substation near
Sasolburg aver distances of 25 km from Atlas and 23 km
from Highveld power station. Makulu is to be equipped
with three 160 MVA 275/88 kV transformers and is
scheduled for completion during 1977, The new Benburg
substation north of Benoni is being equipped with two
250 MVA 275/132 kV transfarmers, for the provision of
supplies to Benoni and Boksburg. It is scheduled for
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completion during 1977. A 275 KV transmission line, 57
km in length, is being erected from Fluto distribution
station near Tarlton 10 Marikana substation near Brits, to
complete the 275 kV ring from Pluto to Trident
distribution station near Rustenburg. It is scheduled for
completion during 1977.

Witpan substation near Welkom was approaching
completion by the end of the year. It will have two 80
MVA 132/42 kV transformers. Two 132 kV cable
circuits are being installed from Benoni substation to the
Dunswart lron & Steel Works to provide for increased
furnace capacity. Two 88 kV 90 MVA cable circuits are
being installed between Bordeaux substation in Randburg
and Bryanston substation in Sandton. These cables are
intended to form part of the 88 kV cable network based
on the new Craighall substation.

The total of 938 new farming supplies provided in this

Undertaking during the year was slightly above the total
for the previous year. A total of 1 158 km of additicnal
transmission lines were required. Most of the new supplies
were provided by extending established schemes. The
largest of the new schemes which received supplies
during the year are the Bultfontein and Ottosdal schemes,
the Gumtree scheme north of Clocolan and a scheme to
the north-west of Rustenburg.

Financial

The Undertaking’s financial results for 1976 are shown in
the table. The average price of 0,805 6 cents per kWh
sold during 1976 is 32,3 per cent higher than the figure
for the preceding year (19,6 per cent in 1975). Total sales
revenue for the year amounted 1o R337 186 104 and
exceeded the corresponding figure for the preceding year
by 45,2 per cent (30,2 per cent in 1875).

Consumer details Sales of electricity
Revenue from sales, Average price in

Category Number Per cent of total kWh sold Per cent change in Rand cents per kWh sold

1975 | 1976 1975 1976 1875 1976 574 | 76/75 1975 1976 1975 1976
Bulk supplies . . . 150 154 7427 | 2524 | 8230666794 9399028127 | +1847 | +14,20 | 57809887 87099 668| 0,7024| 0,9267
Direct supplies: |
Domestic and
straet lighting 16 961 |18 503 0,87 0,92 795 549 248 340651014 | +12.67 | +15.23 3990603 5468797 1.3505| 1,6059
Induswrial . . . .| 21329 |23 430 2760| 27,68 9367189424 | 10 305907 728 | +12.05 | +10,09 | £7895494| 98200784 | 07253 0,9529
Mining . . . . . 103 102 43,96 | 42,80 | 14807526596 | 15936 509 918 +237| +6,90 | 053059562({132251646 | 06247 D,B299
Traction. . . . . 2 2 3,30 1,36 1118137608 | 1253 443 993 +969 | +12,00 9450332| 14165209 | 0.8244]) 11301
Total . . . . . 38545 (42181 | 100,00 | 100,00 | 33914069170 | 37235440780 | +8,B9| +9,79 | 232 205 876337 186 104 D.EBMl 0,905 6

1875 1976
R R

Beporditurecharged . . ., . . .. L w baih b E d el e w m awh oA E e aR R 0T R e 244 730 493|342 476 737 |
i [ N AR Y s T T T R EET Y — — | Rand and
DEHEIL . . . o o o e e e e e e e e e 12524 615/ 5290633 | 0O.F.8.
Accumulated to 31 December . Undertaking
SUTDIOS wieims & = 10 o5 o o0 B Svbdr (5 0 0 GNG Ur U0 S GSEED h 03 B ODNE % o 05 fTEED B A MR 4 @ 4oy o — —
DEFIGIE o e e o me v o o o e e e N RN P R B R P BN T Y RS AR B B S & B 19 267 407| 24 558 040
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