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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 RV trends particularly
mentioned. There was a significant improvement in RV % cane in the Midlands, while elsewhere
trends were mixed. The season started very well but climatic conditions resulted in a smaller crop
than forecast. Lost time % available has improved steadily to an average of 5,35%.
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Cane varieties

The varietal distribution in Southern Africa for the 2001-2002 season (Table G) shows few
significant changes from the previous season. At Malelane, there has been an increase in the
percentage of N25 at the expense on N14. At Darnall, the percentage of NCo376 has apparently
increased, but this is due to poor variety reporting, with the percentage of ‘unknown and other’
varieties increasing from 16,6 to 34,2%. Maidstone is the only mill where the percentage of
‘unknown and other’ varieties has decreased in the last season, from 21,1% to 13,6%, although the
percentage ‘mixed’ varieties has increased from 5,7% to 12,0%. As discussed in the review of the
1999-2000 season (Lionnet, 2000), the varietal distribution can be helpful in estimating the colour,
ash and sucrose loads entering a factory, but the high percentages of mixed and unknown varieties
being reported (70% in the case of Sezela) do not permit this to be done. Improved reporting of
varieties delivered would assist sugar technologists in assessing some of the cane variety factors
influencing sugar quality and ease of processing. For example, although the percentage of N21
crushed is small (0,8% for the South African industry), it has been reported to be a difficult variety
to prepare, as it does not cut cleanly and leads to chokes in the preparation line.

Burning

The percentage of cane burnt in South Africa increased to 90,0% in the season under review. This is
a reversal of the previous trend towards green cane harvesting, and arises from increased burning at
Darnall, Maidstone and Sezela. This is surprising as these mills are situated on the coast with
significant tourist and residential land use patterns, which are sensitive to cane burning.

Cane quality

The usual cane quality parameters for the last ten seasons for South Africa are shown in Figure 1.
The most noticeable change is the drop in mixed juice sucrose purity to the lowest value for the last
five seasons. This is a disturbing trend, which will be discussed later. The monthly values of RV %
Cane are shown in Figure 2 for the last two seasons. It is interesting to note that this parameter
started off higher in the 2001-2002 season as a result of a wet start to the 2000-2001 season, but
dropped off after August, with extensive rainfall during the rest of the season. The trends in season
average RV % Cane for individual mills for the last two seasons (Figure 3) show large changes at
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most mills, some improving and some worsening, with eight mills showing a change in excess of 1
percent in RV. The introduction of the RV cane payment system was expected to produce an
improvement in cane quality, and this might be the case in some mills, but not at others. The range
was broader in 2001-2002 (10,49-13,16) than for 2000-2001 (11,14-12,74), perhaps suggesting that
there has been a positive response by some growers or areas.
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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 2000-2001 and 2001-2002 seasons.
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Figure 3. RV % cane for South African mills for the 2000-2001 and 2001-2002 seasons.

The effect of cane quality on overall mill performance can be visualised by plotting cane to sugar
ratio for a factory against RV % cane for that factory. These values for the previous two seasons are
shown in Figure 4, from which it can be seen that RV % cane is a good predictor of cane to sugar
ratio. This is not unexpected, as the RV calculation, which is based on ERC % cane, takes into
account the relative quantity of sugar produced from cane, based on factors calculated from the
previous three seasons’ data (Murray, 2000). However, the closeness of individual factory data to
the industrial data represented by the regression lines, and the closeness of the two seasons’ data,
indicates that the mills are performing consistently, given their respective cane qualities. The Value
Recovery (VR) factor can be used to compare overall factory performance, taking into account cane
quality, and individual mill values are shown in Figure 5. From this, it is clear that Maidstone and
Umzimkulu mills have performed well in the past season, and that the industry as a whole achieved
a VR over 100% (100,14%).
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Figure 4. The relationship between cane to sugar ratio and RV % cane in South Africa.
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Figure 5. Value Recovery for South African mills for the 2001-2002 season.

The weekly trends in mixed juice quality are shown in Figure 6. The trends are similar to those seen
in the 2000-2001 season, with some early season rain causing a drop in purity and a rise in reducing
sugars, but not as severe as in the previous season. The purities in the first two or three weeks were
also high as significant quantities of mature carry-over cane were crushed. However, the purities
dropped off substantially towards the end of the season, with a sharp increase in reducing sugars,
most likely as a result of harvesting immature cane when cane supplies were running low and with
extensive rainfall (shown in Figure 7). The ash levels in mixed juice remained consistently high
throughout the entire season.
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Figure 6. Weekly trends in mixed juice quality in South Africa for the 2001-2002 season.
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Figure 7. Rainfall in South Africa, calculated as the sum of the rainfalls recorded at all mills
crushing for a particular month.

Cane tonnage

The tonnages of cane processed over the last 10 seasons in South Africa are shown in Figure 8§,
while the tons cane per hour (TCH) for the same period are shown in Figure 9. The tonnage
processed in the 2001-2002 season (21,156 million tons) was significantly less than that processed
in the previous season, and the data for TCH shows that the recent trend of increasing TCH has
been reversed. By comparing monthly throughputs for the industry for the last two seasons (Figure
10), it is evident that there was a continual dropping-off in throughput from June 2001 onwards.
This trend is mirrored in the monthly trends in percentage of stops for no cane (Figure 11), which
shows alarmingly high values in the second half of the season. The reason for this is the over-
estimation of the crop size at the beginning of the season, and many mills had to decrease
throughputs or ran out of cane in the second half of the season as there was insufficient cane
available to supply the mills’ capacities. This also resulted in immature cane being crushed in some
mills, which is reflected in the poor mixed juice purities and cane RVs.
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Figure 8. Cane tonnages in South Africa. (Drought years were 1992-1993 to 1995-1996.)
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Figure 9. Average tons cane per hour (TCH) crushed in South Africa.
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Figure 10. Monthly values of TCH in South Africa for the 2000-2001 and 2001-2002 seasons.
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Figure 11. Monthly values of no-cane stops in South Africa for the 2000-2001 and 2001-2002
seasons.
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Cane to sugar ratio

The trends in cane to sugar ratio in South Africa are shown in Figure 12. Values of ERC % cane
(pol based) and cane to sugar ratio for South Africa, Swaziland, Zimbabwe and Malawi are shown
in Figure 13. It is clear that South Africa’s neighbours enjoy significantly better cane quality, and
this is reflected in the cane to sugar ratios.
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Figure 12. Cane to sugar ratio in South Africa for recent seasons.
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Figure 13. ERC % cane (pol based) and cane to sugar ratio in Southern Africa for the 2001-
2002 season.

Factory performance

Length of the season

The South African season started on 7 March 2001 at Noodsberg and ended on 1 February 2002 at
Sezela. The longest season was 308 days at Sezela while the shortest was 208 days at Felixton. The
weighted average season length for the industry was 251 days, with many mills closing in late
November or early December as a result of smaller crops.
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Time efficiencies
The time accounts for this season and the previous one in South Africa are shown in Table 1.

Table 1. Time account in South Africa.

2000/2001 | 2001/2002
Overall time efficiency (%) 79,47 80,46
Scheduled stops (%) 5,44 5,34
Other stops (%) 5,48 4,55
No cane stops (%) 9,20 9,23
Foreign matter stops (%) 0,41 0,41
Total rainfall' (mm) 10681 8776

! Total rainfall is calculated as the sum of the monthly rainfalls recorded at each South African mill for each month
the mill was crushing, and then summed across all mills.

It is interesting to note that these parameters are very similar for the two seasons, despite the smaller
crop in 2001-2002. In particular, the percentages of no cane stops were the same although there was
less rain this season. This once again points to the reduced throughput as a result of overestimation
of the crop. In this season, most of the rain fell towards the end, so no cane stops were at the normal
levels at the beginning of the season (Figure 11), as contrasted with 2000-2001 when significant
rain fell at the beginning. A comparison of length of milling season and overall time efficiencies for
Southern African mills is shown in Figure 14.
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Figure 14. Average length of milling season (LOMS) and overall time efficiency (OTE) in
Southern Africa for the 2001-2002 season.

A pleasing trend has been the improvement in the lost time % available (LTA) over recent years.
The averages for the South African industry for the last five years are shown in Figure 15,
demonstrating the steady decrease. Values of LTA for individual mills for the last four seasons are
shown in Figure 16, in which it can be seen that concerted efforts at some mills to improve LTA
(PG, UF, MS, UK) have shown good results, while other mills (AK, SZ) have managed to maintain
consistently low LTAs.
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Figure 15. Lost time percent available (LTA) in South Africa in recent seasons.
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Figure 16. LTA for South African mills in recent seasons.
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The trend in improving undetermined loss has continued, as can be seen from Figure 17, coming
down from the high figures during the drought years of 1992 to 1995. Although the 2001-2002 loss
for the industry was well above the 2000-2001 record low as a result of many stops towards the end
of the season, it is still below the 2,0% benchmark and continues the commendable long-term
downwards trend. Some individual mills have shown a significant improvement in recent years,
with KM, PG and NB having lower values for 2001-2002 than for 2000-2001 and FX and UK
remaining the same, despite cane supply problems. Other mills were affected worse, with UF, EN,
DL and ES showing increased losses, although these increases were still less than 1%.
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Figure 17. Undetermined loss in South Africa. Trend excludes drought years.

Clarification

In the 2001-2002 season, seven mills (ML, KM, FX, AK, MS, ES and UK) routed clarifier muds
back to the diffusers for the entire season. SZ undertook limited trials with mud return but
experienced some extraction problems during these trials, while PG returned mud in the first part of
the season until high ash in cane levels caused problems. Several mills made modifications to their
clarifiers that were reported to have improved clear juice quality in the season under review.

Evaporation

Many mills experienced evaporator problems during the 2001-2002 season, with entrainment
separators giving particular trouble. Significant carryover was noted, which led to steam-side
fouling in several vessels and an associated drop in heat transfer coefficients. Vapour-side corrosion
was also noted as a point of concern, and in at least one Southern African mill was directly the
cause of the collapse of entrainment separators.

Boiling House performance

Most factories managed to achieve good boiling house recoveries for the season, with the target
purity difference (TPD) values (molasses based) remaining under 5 units (Figure 18). However
TPD values rose sharply in November and December, as a result of extensive rain and also an early
end to the season, with all Tongaat-Hulett factories boiling-off in November, and most Illovo
factories in December.
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TPD based on molasses

Figure 18. Monthly values of TPD (molasses based) in South Africa for the 2001-2002 season.

A noteworthy change in equipment was that the FCB continuous pan from SZ was installed at ES to
boil C-massecuites, freeing batch pans to boil A- seed. This was reported to improve the boiling
house performance and very high pol (VHP) sugar quality.

Molasses factor, the ratio of sucrose in molasses to non- sucrose in mixed juice, shows signs of
dropping below the long-term trend (Figure 19). This is an encouraging sign of improvement, but
there is still some way to go to match the values of 10 years ago or more. The two regions with the
highest molasses factors (Northern irrigated and Midlands) in particular show steady drops over the

last three seasons.
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Figure 19. Molasses factor in South Africa.
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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 cane quality and processing problems caused a significant increase in
colour compared to the previous five seasons, also reflected in the affinated sugar colours. This is a
trend which should now be the target of special attention as part of the industry’s drive to improve
sugar quality. It is noteworthy that the step change in VHP colour after the four drought years
(1992/3 to 1995/6) is not evident in the affinated colour. This is likely to be due to higher colour
limits on VHP, which may be achieved by reduced washing in the A-centrifugals, although the
crystal colour is still as low as it was previously.
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Figure 20. VHP and affinated sugar colours in South Africa.
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