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Abstract

Performance, throughput and other relevant aspéttis sugar
industries in Southern Africa are presented, coegband dis-
cussed. Data from South Africa, Malawi, Swazileent] Zim-
babwe have been used. The cane crop, factoryrpeface
and sugar quality are discussed in some deta#nds in Re-
coverable Value (RV), a new cane payment systei®omth
Africa, are also discussed.

Cane Crop

Cane varieties

The distribution of varieties in Southern Africaswgery similar
to that of the 1999-2000 season. As usual, thaildetre in
Table G.

An interesting aspect of the impact of variety lo@ processing
of cane is the effect of pith to fibre ratio offa$ion. A Zimba-
bwean variety, Zn79/325, is known to cause probleitisdif-
fusers. This variety and a number of local vaggetvere analysed
at the SMRI for their pith/fibre ratios. Zn79/3&&%wed a value
of 0.6, compared to a range of 0.3 t0 0.5 (avel@gd) for N12,
N16, N17 and NCo376. The Zimbabwean variety tlassabout
35% more pith relative to fibre. This possibly ps its poor
percolation during diffusion.

Burning

In South Africa 87.7% of the cane was burnt. Tihia small
decrease from the 89.6% burnt in the 1999-2000seahe
lower percentages of burnt cane were at MS (6DR)69.1)
and SZ (73.8). The other factories received cahiehmvas
from 80 to 100% burnt.

Cane quality

Traditional cane quality parameters for the lass&8sons in
South Africa are shown in Figure 1.

Both ERC % cane and mixed juice purity have retditoehigh
levels. Unfortunately ash % cane (that is soild3ahows no
improvement.

The “Recoverable Value (RV)” cane payment systera o
erative for its first season in South Africa. igBystem is
based on the quality of the cane delivered to tileamd it
estimates the value of sugar and of molassesdmabe made
from that cane.

The RV cane payment system is based on the ERQifaymith
two important amendments:

Proc S Afr Sug Technol Ass (2001) 75 Page 6

RV does not account directly for losses in filtdweand un-
determined losses.

RV accounts for the value of sugar lost due to siecrose
relative to the value of molasses gained due tesumnose.
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Figure 1. Cane quality trends in South Africa.
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parameters.

I RV % cane is obviously correlated with sucrose #ec¢o
ERC % cane and to mixed juice purity (Figure 2).

The trends in RV % cane for the season are showigime 3.
RV was lower at the beginning of the season, wiaénfail
occurred, rose to around 13% in September and aszlalur-
ing the hot, wet summer period. This paraboliodres well
established in the cane industry. ML reportedhtprest (12.74)
and SZ the lowest (11.14) RV values for the season.

RV % cane was back calculated, using the factoth@2000-
2001, for the last four seasons, on a monthly basiss allows
rough comparisons, and the results are in Figure 4.

Itis clear that RV % cane has decreased markedipiil, May,
June and July 2000, with respect to the trend énpitevious
seasons. This is associated with rain early irR@@)-2001
season, as shown in Figure 5.
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Figure 3. RV% cane values for the 2000/2001 season.
Sucrose % dry matter and mixed juice purity shomiar trends.

A cane payment system based only on sucrose in reane
quires only sucrose in sugar for the factory tesssts per-
formance. The recovery parameter is then thetiwadl Overall
Recovery (OR).

An ERC cane payment system requires crystal inrdogshe
factory performance assessment. It is now theoRader-
formance Index (FPI) which is the recovery paramete

A similar approach is now needed with the Recoverghlue
(RV) cane payment system. This RV system reqairesre-
sponding output measure, named Derived Value (Did)the
recovery parameter is now the Value Recovery (VIR deri-
vations of DV and VR involve the application of tkame
changes as made to ERC in cane to get RV in aawneygtal in
sugar to obtain DV. The recovery parameter, VRiclvin-
cludes both factory and financial performanceshen de-
rived. Detailed calculations have been considdrgdhe
Factory Control Advisory Committee and will not bepro-
duced here.

It is interesting to compare VR and OR values,l#ained for
the 2000-2001 season.
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Figure 4. Monthly trends in RV% cane, in South Afri  ca.

| Season, to-date values of VR are plotted againstrOR
Figure 6.

As expected there is a positive linear trend, betd is much

scatter. Factories with high overall recoveriesdbnecessar-

ily achieve correspondingly high value recoveryuesl.

| The following example illustrates the relationshigtween
VR and OR.

Factory A Factory B
RV % Cane 9.43 12.25
Sucrose % Cane 10.88 13.41
OR 83.89 89.05
VR 102.11 101.25

Thus factory A has a lower OR then factory B, y&WR value
is higher. This implies that in term of the RV gyss, factory B
did not perform as well as factory A. It is possilio estimate
the OR value needed at B to obtain a VR value 8fl0  This
OR value is found to be 89.84. The relationshigvben OR
and VR, for this particular case, is shown graplhycin
Figure 7.

Finally, VR values for each mill, for the 2000-208dason are
shown in Figure 8 together with the industrial average.
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It should be noted that, unlike FPI, the industiadrage is not
100.

The weekly trends in MJ quality are shown in Figaire

The usual parabolic trends are evident, but wigudbances
at the beginning of the season. This is associatédrain,
which fell every week from week 3 to week 14.

The usefulness of lactic acid as an indicator efrtiicrobio-
logical degradation of sucrose in cane juice hanveell es-
tablished, and the determination of lactic aciased routinely
in South African factories. Figure 10 shows a espntative
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Figure 8. VR values in South Africa, 2000-2001.

trend of lactic acid levels in South African mixgite. The
shape of the curve is clearly related to the rdlipédtern. This
highlights the impact of climate on the loss ofrsse through
microbiological activity in cane and in juice, peularly dur-
ing the hot, wet summer months, at the end of dasan.

Morel du Boil (personal communication) has obtaiardhter-
esting relationship between lactic acid and dexatermined
by an enzymatic method) concentrations in mixezkjuiThis is
shown in Figure 11.
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0.042

This result indicates that the lactic acid deteation in mixed
juice, which is less difficult than the enzymatexttan analy-
sis, can be used to yield a rough estimate folet of dex-
tran in that material. It is stressed that thevelmmmments are
very specific to the situation described here; thegnot be
applied to other conditions, materials, etc.

Cane tonnage

The cane tonnages, processed in South Africa,tbedast 20
seasons, are shown in Figure 12.

The 1983/84 season and the four seasons startit@p and

ending in 1997 were severely affected by droughts and ar

thus non-representative. When they are excludeddtia
given in Table 1 can be obtained.

These data show that a 12% increase in cane tomaadeeen
achieved by increasing TCH by 14%, with an incred286 in
season length. The trends in TCH for the induatgy in
Figure 13.

Cane to sugar ratio

The trends in cane to sugar ratio in South Afrigasiown in
Figure 14.
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Figure 9. Weekly trends in MJ quality, South Africa , 2000-

2001 season.

This parameter has been improving steadily, exaleypibusly
for the four drought stricken seasons.

Factory Performance

Length of the season

In South Africa the season started on 3 March 200®@mati
and ended on 8 February 2001 at Umzimkulu. Thgden

Tablel. Cane tonnages, crush rates and lengths of s  eason
for normal climatic conditions, in South Africa. period in any one factory was 309 days at UK, wiikeshort-
Average 1981 to 1991 1992 to 200l  est was 238 days at SZ.
ioCrl]—IS can;e (millions 21255 229109 The calculation used for obtaining the length ef skeason for
per factory the South African industry was reviewed by the &acCon-
Season length (days) 255 261
Page 9 Proc S Afr Sug Technol Ass (2001) 75
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Figure 11. Relationship between lactic acid and dex tran in

South African mixed juices.

trol Advisory Committee. For many years this pagten has
been calculated by using the date of the openinthefirst
factory, in that industry, as the season’s opeuiatg, while
the season'’s closing date is the day on whichasefactory,
in that industry, shuts down. The industrial sealemgth is
then the number of days (inclusive) between thesedates.

This approach has limitations. Large factoriesehine same
impact as small ones; it tends to lengthen theoseparticu-

larly where different climatic effects are presendifferent

areas, and it can make comparisons between caaihéss
meaningful.

An example using the new method, concerning ansingu
with three factories, is given below.
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Figure 12. Cane tonnages in South Africa.
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Figure 13. TCH in South Africa.

The input data are in Table 2.

712115365 _
=2139751 - 207 days or 29.6

Length of season, industry
weeks.
By the old method:

Length of season, industry: 12/0495 to 14/12/9&t th 246
days or 35.1 weeks.

Length of seasons in South Africa for the past&dsens, by
the new calculation, are shown in Figure 15.
Time efficiencies

The time account in South Africa for this and threyous
season is shown in Table 3.

Table 2. Input data for the calculation of the ind  ustrial season length
Factory Date Crushing days Tons cane Weighting
Started Stopped (Crushing days x Tons cane)
A 02/05/95 06/11/95 188 1110674 208806712
B 23/04/95 14/12/95 235 1280876 301005860
C 12/04/95 22/10/95 193 1048201 202302793
3439751 712115365
Proc S Afr Sug Technol Ass (2001) 75 Page 10




Table 3. Time account in South Africa.

1999/2000 | 2000/2001
Overall time efficiency (%) 82.76 79.47
Scheduled stops (%) 5.55 5.44
Other stops (%) 6.12 5.48
No cane stops (%) 5.31 9.20
Foreign matter stops (%) 0.26 0.41
Total rainfall (mm) 7171 10681

Itis evident from the data in Table 3 that therdase in OTE is
entirely due to the increases in the no cane arigio matter
stops. Correcting the 2000/2001 OTE value usingame and
foreign matter stops equal to those of the 1999 X#ason
actually results in a value higher than 82.76 xpeeted from
the lower scheduled and other stops. Rainfallehasarked
impact on both no cane and foreign matter stopshtgher
values are thus expected because of the high itamf2000/

2001.

The impact of the rain, early in the season (Fig)ren OTE
and no cane stops is clearly evident in Figure 16.

Clarification

Five factories in South Africa (ML, AK, MS, ES abiK) routed
their clarifier muds back to the diffuser throughthe season
(ES operated its filter station for about two weehly).
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Figure 14. Cane to sugar ratio in South Africa.
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Figure 15. Length of season in South Africa.
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There is no evidence that bagasse quality has &iéected,
based on the data from Figure 17.

Ash % cane was high this season (Figure 1) andctatl
explain the increases in ash % bagasse at ML and ES

Extraction (Figure 18) decreased at ES, ML and BXcept at
ES, these trends are not out of line, and all #iees are well
into the usual range found in South Africa.

Molasses factor

Molasses factor is the ratio of the mass of sudroseolasses
to the mass of non-sucrose in mixed juice. It ttemesents
both the melassigenic effect of the non-sucrosetamdpera-
tional impact in the back-end of the factory.

The trend in molasses factor in the South Africadfustry is
shown in Figure 19.

The trend with time has been investigated by rengpdata
for the four drought stricken seasons (1993/94986197).
Then, there are indications that the molassesrf&tocreas-
ing by about 0.002 every year; the molasses facasrabout
0.57 in the mid- eighties but is now 0.60.

The molasses factor in various regions of the Séditizan
industry is shown in Figure 20.
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Figure 18. Extraction in South Africa.

Itis clear that the factor has not increased evkeye in South
Africa in the past season. Two regions show l@rgtin-

creases — the Northern irrigated one, with increasefrom
1999 only, and the Midlands with a step increadeoms 1996.

Molasses factor for the Midlands mills has beetigtbagainst
month, for the 2000/2001 season in Figure 21.

It has been well established that the sucrosenasiolasses
% sucrose in cane is a linear function of the lef@hpurity in
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Figure 19. Molasses factor in South Africa.

Table 4. Regression: Loss of sucrose in final mol asses = a
+ b x impurity % MJ.
Region Slope (b)

Northern irrigated 0.8

Zululand 0.8

North coast 0.6

South coast 0.7

Midlands 1.6

mixed juice. Regression of these data on the sagienal
basis as used in Figure 20 indicates that the $topgbe Mid-
lands is the highest as shown in Table 4.

Undetermined loss

The industrial undetermined loss value, 1.67%xézlent. It
is equal to the record established in the 198485an. Darnall
reports an undetermined loss of 0.97 for the seamuwther
excellent achievement. Over the last 20 seasandothest
season values achieved by mills are 0.79 (MS, 83340.80
(UC, 1984/85) and 0.94 (UK, 1991/92).

Sugar quality

Trends in the quality of the very high pol (VHP)gau pro-
duced in South Africa are shown in Figure 22.

Again, the four drought stricken seasons are nutesenta-
tive. The trends for normal seasons show the teffeocal
quality specifications.

Affinated crystal colours, in Figure 23, again shitv impact
of droughts, but more importantly it is clearly@snt that crys-
tal quality as far as colour is concerned has Iséemdy.
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TABLE E
COMPARATIVE MANUFACTURING DATA OF RECENT YEARS
(SOUTH AFRICAN MILLS)

2000/2001 | 1999/2000 | 1998/99 1997/98 1996/97

Throughput and time efficiency

Tons cane per hour 308.86 299.39 296.08 285.04 275.57

Tons fibre per hour 4543 43.25 42.38 42.65 41.20

Overall time efficiency 79.47 82.76 81.31 76.64 76.48
Cane

Sucrose % cane 13.08 13.77 13.36 12.62 12.60

Fibre % cane 14.98 14.76 14.66 15.38 15.36
Mixed juice

Sucrose purity 86.46 86.51 86.17 86.15 85.38

(Glucose + Fructose)/ash in M.J. 1.14 1.15 1.34 1.14 1.24
Milling

imbibition % fibre 348 362 343 334 337

Extraction (sucrose based) 97.79 97.93 97.73 97.74 97.72

Pol % bagasse 0.95 0.94 1.00 0.90 0.90

Moisture % bagasse 49.95 50.81 51.00 51.12 51.40

Bagasse % cane 30.56 30.46 30.42 31.78 31.96

LCV bagasse kJ/kg 7108 6904 6958 6793 6798

Available kJ in bag./kg brix in M.J. 14689 13493 13967 15073 15069
Recoveries

Boiling house recovery (sucrose based) 88.97 88.33 88.08 88.09 87.82

Overall recovery (sucrose based) 86.99 86.50 86.09 86.10 85.82

Tons cane per ton sugar 8.74 8.36 8.65 9.15 9.20
Filter cake

Pol % filter cake 1.51 1.55 1.44 1.26 1.29

Filter cake % cane 1.29 1.72 2.35 2.44 2.48
Final molasses

Brix % final molasses 84.26 83.87 83.64 82.91 82.97

Sucrose/refractometer brix purity 37.21 37.70 37.20 37.53 37.28

Tons final molasses at 85 brix % cane 3.70 3.97 3.93 3.72 3.91
Average sugar polarisation 99.47 99.51 99.51 99.50 99.50
Sucrose lost % sucrose in cane

Lost in bagasse 2.21 2.07 227 2.26 2.28

Lost in filter cake 0.15 0.19 0.25 0.24 0.25

Lost in final molasses 8.96 9.25 9.29 9.40 9.84

Undetermined losses 1.67 1.99 210 2.00 1.81

Lost in boiling house 10.79 11.43 11.65 11.64 11.90

Total losses 13.00 13.50 13.91 13.90 14.18
M? massecuite per ton Bx in M.J.

A - massecuite 1.07 1.07 1.07 1.08 1.04

B - massecuite 0.38 0.39 0.38 0.39 0.36

C - massecuite 0.26 0.27 0.26 0.25 0.26

Total 1.71 1.74 1.71 1.69 1.64
Exhaustion of massecuites

A - massecuite 63.56 63.57 62.73 62.58 63.22

B - massecuite 59.90 59.16 59.08 59.23 60.98

C - massecuite 56.53 54.80 56.49 55.42 55.93
Brix of syrup 64.09 64.76 64.99 64.42 64.74
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