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Abstract

Performance, throughput and other relevant aspects of the sugar industries in southern Africa' are
presented and discussed. Data from sugar mills in South Africa, Swaziland, Zimbabwe and Malawi
are included. The cane crop and factory performance are discussed, with trends in RV receiving
particular mention. The season was notable for the excellent cane quality throughout due to low
summer rainfall. This resulted in the production of a record sugar tonnage in South Africa at a very
good cane to sugar ratio. Mill performance was generally much improved over previous seasons as
a result.
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Cane Crop

Cane varieties

The varietal distribution in southern Africa for the 2002-2003 season (Table G) shows few
significant changes from the previous season. At Malelane, the percentage of N25 continued to
increase, while the percentage of NCo376 decreased at several mills, most noticeably at Umfolozi,
Entumeni, Darnall and Hippo Valley. Reporting of varieties has improved slightly, with the
percentage of unknown and ‘other’ varieties decreasing from 25,1 to 22,3%, with Sezela showing
great improvement in this regard from 66,5 to 47,5%.

Burning

The percentage of cane burnt in South Africa decreased to 84,6% in the season under review, a
level last seen in the 1995-1996 season. The mills that showed the largest decreases in percentage of
burnt cane were Pongola, Noodsberg and Sezela, with Felixton, Maidstone and Gledhow also
reporting less burnt cane. In particular, both Noodsberg and Sezela crushed 100% burnt cane in
2001-2002, but in 2002-2003 crushed 77,7 and 71,6% burnt cane, respectively.

Cane quality

The usual cane quality parameters for the past ten seasons for South Africa are shown in Figure 1.
Both ERC % cane and ash % cane returned to the good values of the previous record 1999-2000
season, while the mixed juice purity rose to a record high value of 87,31%.

'South African sugar factories: AK=Amatikulu, DL=Darnall, EN=Entumeni, ES=Eston, FX=Felixton, GH=Gledhow,
KM=Komati, ML=Malelane, MS=Maidstone, ND=Noodsberg, PG=Pongola,
SZ=Sezela, UC=Union Co-op, UF=Umfolozi, UK=Umzimkulu

Malawi sugar factories: DW=Dwangwa, NH=Sugar Corporation of Malawi, Nchalo
Swaziland sugar factories: MH=Mhlume, SM=Simunye, UR=Ubombo Ranches
Zambia sugar factories: NK=Nkambala

Zimbabwe sugar factories: HV=Hippo Valley, TR=Triangle
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The monthly values of RV % cane are shown in Figure 2 for the past two seasons, from which the
unusual nature of the season may be seen. This arose from the distribution of rainfall, with
relatively little falling at the beginning and the end of the season, but some significant falls in winter
(see Figure 3). The reasons for the resulting effect on cane quality are more fully discussed by
Singels et al (2003) and will not be repeated here. Suffice it to say that the sustained good cane
quality from June until the end of the season was the major factor in producing the record sugar

tonnage.
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Figure 1. Cane quality trends in South Africa.
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Figure 2. Monthly RV % cane in South Africa for the 2001-2002 and 2002-2003 seasons.
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Figure 3. Rainfall in South Africa for the 2001-2002 and 2002-2003 seasons, calculated
as the sum of the rainfalls recorded at all mills crushing for a particular month.

The trends in season average RV % cane for individual mills for the past two seasons (Figure 4)
show that cane quality improved at all mills last season, with Malelane, Maidstone, Gledhow,
Sezela and Umzimkulu showing an increase in RV % cane of at least 1%. The South African
industry average RV % cane rose correspondingly from 11,80% in 2001-2002 to 12,55% in 2002-
2003. The Swaziland industry encountered a similarly dry season, and the cane quality also
improved significantly, from an average ERC % cane of 11,82% in 2001-2002 to 12,55% in 2002-
2003.

The weekly trends in mixed juice quality are shown in Figure 5. The season started normally with
high purities from mature cane in the Midlands, followed by a drop as other mills started crushing.
The purity then peaked in mid-season with low reducing sugar contents, but unusually did not drop
off significantly at the end of the season, despite crushing continuing well into December. The
relative lack of vigorous cane growth is evident by the low reducing sugar contents until the end of
the season (around 3% on Brix), whereas in a normal season this would rise to around 5-7% on
Brix. Mixed juice ash levels were consistently below 4% on Brix for the entire season, and in fact
declined slightly towards the end, the result of low ash in cane and steady operation.



m01/02 @ 02/03

RV % cane

ML KM PG UF EN FX AK DL MS GH NB UC ES SZ WK

Factory

Figure 4. RV % cane for South African mills for the 2001-2002 and 2002-2003 seasons.
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Figure 5. Weekly trends in mixed juice quality in South Africa for the 2002-2003 season.



Cane tonnage

The tonnages of cane processed over the past 10 seasons in South Africa are shown in Figure 6,
while the tons cane per hour (tch) for the same period are shown in Figure 7. The tonnage processed
in the 2002-2003 season (23 012 million tons) was higher than that processed in the previous
season, but below that of the record 2000-2001 season. The monthly average throughputs for the
industry for the past two seasons (Figure 8) show a better supply of cane in 2002-2003 towards the
end, with most mills boiling-off in December. The dry season also led to a very low figure for no-
cane stops of 6,41% for the industry, and it can be seen from Figure 9 that cane delivery was steady
throughout the season, with only the heavy July rains causing significant delays. In the season under
review, the industry was better able to schedule rateable delivery of cane, and hence the crush rates
were steady throughout the season. It must also be remembered that the crush rates are quoted as
tons cane processed per crushing hour, and exclude time lost for stops, hence the large percentages
of no-cane stops in the previous two seasons did not affect the overall crush rates.

Tons cane crushed
Millions

—_ —_ —_ - N N N

N N » (o) o N N

N
o

93/94 94/95 95/96 96/97 97/98 98/99 99/00 00/01 01/02 02/03

Season

Figure 6. Cane tonnages in South Africa. (Drought years were 1992-1993 to 1995-1996.)
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Figure 7. Average tons cane per hour (tch) crushed in South Africa.
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Figure 8. Monthly values of crushing rate (tch) in South Africa
for the 2001-2002 and 2002-2003 seasons.
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Figure 9. Monthly values of no-cane stops in South Africa
for the 2000-2001, 2001-2002 and 2002-2003 seasons.

Cane to sugar ratio

A consequence of the excellent cane quality and the steady factory operation was a record cane-to-
sugar ratio for the South African industry of 8,32, surpassing the previous best obtained in the good
1999-2000 season, as shown in Figure 10. Values of cane to sugar ratio for South Africa,
Swaziland, Zimbabwe and Malawi are shown in Figure 11 for the past two seasons. It is clear that
South Africa’s neighbours have also benefited from a dry season in southern Africa, with the
Swaziland industry achieving a highly commendable cane to sugar ratio for 2002-2003 of 7,92.
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Figure 10. Cane to sugar ratio in South Africa for recent seasons.
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Figure 11. Cane to sugar ratio in Southern Africa for the 2002-2003 season.

Factory Performance

Length of the season

The South African season started on 14 March 2002 at Noodsberg and Union Co-op, and ended on
22 December 2002 at Sezela. The longest season was 282 days at Noodsberg while the shortest was
229 days at Felixton. The weighted average season length for the industry was 251 days, the same
as in 2001-2002, with most mills closing in December.

Time efficiencies
The time accounts for this and the previous season in South Africa are shown in Table 1.



Table 1. Time account in South Africa.

2001-2002 | 2002-2003
Overall time efficiency (%) | 80,46 83,97
Scheduled stops (%) 5,34 5,27
Other stops (%) 4,55 3,82
No-cane stops (%) 9,23 6,41
Foreign matter stops (%) 0,41 0,53

Note the lower percentage of no-cane stops in 2002, as previously mentioned, and the resulting
significantly higher OTE. The steadier operation of the mills in 2002-2003 and the improved time
efficiency is more fully discussed by Singels et al. (2003). A comparison of length of milling season
(LOMS) and overall time efficiencies (OTE) for southern African mills is shown in Figure 12.

300

250 -
200 -
150
100 -
50 -
0 ‘ ‘ ‘

South Africa Sw aziland Zimbabw e Malaw i

LOMS (days)

South Africa Sw aziland Zimbabw e Malaw i

Figure 12. Average length of milling season (LOMS) and overall time efficiency (OTE)
in southern Africa for the 2002-2003 season.



The lost time % available (LTA) figure has continued to decrease to an excellent figure of 4,3%,
with the averages for the South African industry for the last five years being shown in Figure 13.
Values of LTA for individual mills for the past three seasons are shown in Figure 14, in which it
can be seen that great improvements were made at some mills (ML, KM and DL), while other mills
(EN, MS, SZ and UK) have managed to maintain consistently low LTAs. In particular, Sezela
recorded a highly commendable figure of only 1,28%.
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Figure 13. Lost time per cent available (LTA) in South Africa in recent seasons.

12
10 @ 00/01 @ 01/02 m 02/03
8
S
< °©
|—
-
4 |
2
0 A
ML KM PG UF EN FX AK DL
Factory
12
10 @ 00/01 m 01/02 m 02/03
— 8 )
S
< ¢
|_
-4
24
04
MS GH NB uc ES sz UK
Factory

Figure 14. Lost Time Available (LTA) for South African mills in recent seasons.



Undetermined sucrose loss was again below the 2,0% benchmark, although a lower figure could
have been expected with the steady operational conditions and low no-cane stops during 2002 (see
Figure 15). Notable improvements were shown by Umfolozi (from 3,49 to 2,75%) and Entumeni
(from 2,71 to 1,35%) while most other mills achieved similar figures to the previous season.
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Figure 15. Undetermined loss in South Africa.

Extraction and clarification

As might be expected, extraction improved at most mills with the steady cane delivery
characteristic of the 2002-2003 season and the generally lower fibre % cane values. Six mills (ML,
KM, FX, AK, MS and UK) routed clarifier muds back to the diffusers for the entire 2002-2003
season. PG and ES did so at the start of the season, but reverted to mud filtration for most of the
balance of the season.

Boiling house performance

All factories achieved good to excellent boiling house recoveries (BHR) for the season as a result of
the outstanding cane quality and steady operation. The industry average BHR rose from 88,18% in
2001-2002 to 89,11% in 2002-2003, with EN, DL, MS, GH and SZ all improving by more than one
unit (Figure 16). UC achieved an exceptional average of 91,76% for the season, which appears to be
an all-time record for a full season’s recovery figure. The target purity difference (TPD) values
(molasses based) showed the usual parabolic trend, but at lower than usual values (Figure 17), with
an industry average of 4,4 units. The unseasonal rains in late July caused a slight rise in the August
TPD, but as the rains were largely confined to the north coast, the rise was small.

Molasses factor, the ratio of sucrose in molasses to non-sucrose in mixed juice, rose sharply in
2002-2003 above the values of the previous two seasons (Figure 18). This was unexpected,
considering the good conditions of the season and that the factors that usually lead to a high
molasses factor, namely molasses target purity difference, tons non-sucrose in mixed juice per hour
and tons of molasses at 85°Bx percent cane, all dropped in 2002-2003. The reason for this is
probably the relative sucrose and non-sucrose loadings in the boiling house, coupled with the lowest
reducing sugar/ash ratio in molasses in the past nine seasons. Figure 19 shows the trends of tons of
sucrose in mixed juice per hour and tons of non-sucrose in mixed juice per hour in recent years for
the South African industry, and it is clear that, while the sucrose loading was at a record high level,
the non-sucrose loading was at its lowest level for the past five years. A higher molasses factor thus
resulted in 2002-2003. By contrast, the high molasses factor in 1999-2000 was the result of high
sucrose and non-sucrose loadings leading to very poor C-massecuite exhaustions, and hence high
sucrose losses to molasses.

10
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Figure 16. Boiling House Recoveries (BHR) for South African mills
for the 2001-2002 and 2002-2003 seasons.
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Figure 17. Monthly values of Target Purity Difference (TPD) (molasses based)
in South Africa for the 2001-2002 and 2002-2003 seasons.
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Figure 18. Molasses factor in South Africa.
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Figure 19. Mixed juice sucrose and non-sucrose loadings in South Africa.

Sugar quality

The trends in the quality of VHP sugar quality with respect to colour are shown in Figure 20, from
which it can be seen that the colours have returned to the values produced in the late 1990s, down
from the higher values from the 2001-2002 season. The higher average colours in the 2001-2002
season arose largely from very high colours towards the end of the season, which did not occur in

2002-2003 because of the cane quality and operational factors previously discussed.
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Figure 20. Very High Pol (VHP) and affinated sugar colours in South Africa.

The 2002-2003 season was an excellent one in South Africa and Swaziland, with a record sugar
tonnage of good quality produced. The climatic conditions were favourable for sustained cane
quality and steady factory operation, and most mills appear to have taken advantage of this.

Conclusions
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