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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,
Malawi, Zambia and Tanzania are included. The 2005-2006 season showed some
improvement over the 2004-2005 season in terms of cane quality and cane supply. South
African mill performances generally improved over 2004-2005, with better time efficiencies
and lower undetermined losses. The cane crop in South Africa was slightly over 21 million
tons and 2.514 million tons of sugar was made at a cane-to-sugar ratio of 8.37, an
improvement over the 2004-2005 value of 8.42.

Introduction

This paper reviews the 2005-2006 milling season in southern Africa, including data from
mills in South Africa, Swaziland, Zimbabwe, Malawi, Zambia and Tanzania that are Full
(South African) or Affiliate (non-South African) Members of the SMRI.? Note that as Royal
Swazi Sugar Corporation is no longer a member of the SMRI, all Swaziland data for 2005-
2006 in this review refers to Ubombo data only. As is the custom, detailed information on the
factory performance figures of the last and recent seasons and details of cane varieties
crushed and a summary of cane transport used in South Africa are presented in Tables A to H
in the Appendix.

Cane crop
Cane varieties
The varietal distribution for southern African mills is shown in Table F for the 2005-2006
season. Few changes occurred in South Africa since the 2004-2005 season, with the largest

changes (up to 10%) being moving away from varieties N12 and N19 in favour of N25 and
N32 at Malelane and Komati. For the first time, Pongola reported a significant percentage of

! South African sugar factories: AK = Amatikulu, DL = Darnall, ES = Eston, FX = Felixton,
GH = Gledhow, KM = Komati, ML = Malelane,
MS = Maidstone, NB = Noodsberg, PG = Pongola, SZ = Sezela,
UC = UCL Cao. Ltd., UF = Umfolozi, UK = Umzimkulu

Malawi sugar factories: DW = Dwangwa, NH = Nchalo

Mozambique sugar factory: MA = Maragra

Swaziland sugar factory: UB = Ubombo

Tanzania sugar factories: MW = Msolwa (Kilombero), RU = Ruembe (Kilombero)
Zambia sugar factory: NK = Nakambala

Zimbabwe sugar factories: HV = Hippo Valley, TR = Triangle

2 Note that Mumias (Kenya), Xinavane (Mozambique) and Mafambisse (Mozambique) became Affiliate
Members of the SMRI during 2005, but as a full season’s data is not yet available from them, their figures have
not been included in this review.

Proc SAfr Sug Technol Ass (2006) 80, page 1


mailto:sdavis@smri.org

N36 being crushed (7.5%), together with a noticeable decrease in ‘Unknown and Other’
varieties (from 17.3% down to 6.3%). In other areas, the percentage of NCo0376 has
continued to decrease, from an industry average of 8.4% in 2004-2005 to 7.0% in 2005-2006.
This trend also continued at Ubombo and Hippo Valley, while NCo376 remains the mainstay
at the Tanzanian mills at Kilombero.

Burning

The overall percentage of cane burnt in South Africa remained much the same as in the
previous two seasons at around 88% (Table F), with little change at individual mills.

Cane quality

Trends in the cane quality indicators of Estimated Recoverable Crystal (ERC) % cane, Ash %
cane and Mixed Juice sucrose purity are shown for the past 10 seasons in Figures 1 a-c. Cane
quality in terms of ERC was slightly higher in 2005-2006, compared to 2004-2005, while the
Ash level was slightly poorer. The mixed juice purity continued to drop to the lowest value in
the past nine years. The juice purities were particularly low towards the end of the season at
the Mpumalanga mills (ML and KM), as a result of continued drought stress caused by low
rainfall (Figure 2) and a shortage of irrigation water.

12.5

12.0 4

11.5 4

11.0 4

ERC % cane

10.5 4

10-0 T T T T T T T T T
96/97 97/98 98/99 99/00 00/01 01/02 02/03 03/04 04/05 05/06

Season

Figure 1la. ERC % cane in South Africa.
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Figure 1b. Ash % cane in South Africa.
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Figure 1c. Mixed juice sucrose purity in South Africa.
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Figure 2. Monthly rainfall at Komatipoort and Malelane in 2004 and 2005.

The monthly values of Recoverable Value (RV) % cane for the past two seasons (Figure 3)
shows that the 2005-2006 season’s curve had returned to the expected shape, with a peak in
mid-season, compared to the flatter curve in 2004-2005. The average RV% cane was little
changed from the previous season’s value, the South African industry average rising from
12.46 to 12.49%. Comparison of individual mill values over the past two seasons (Figure 4)
shows that RV% cane improved slightly at most mills, including Malelane and Komati, while
dropping only at Felixton and Umzimkulu. Cane quality in the Midlands areas recovered
from the poor RV% cane values (for the area) recorded in 2004-2005, although the
prevalence of sour rot in the area limited the extent of the recovery at Noodsberg.
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Figure 3. Monthly RV % cane in South Africa for the 2004-2005 and 2005-2006 seasons.
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Figure 4. RV % cane for South African mills for the 2004-2005 and 2005-2006 seasons.

In Swaziland, Zimbabwe and Zambia, cane quality has continued to decline, as shown in
Figure 5.
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Figure 5. ERC % cane in southern Africa for the 2004-2005 and 2005-2006 seasons.

Cane tonnage

Better summer rains at the beginning of 2005 resulted in the total South African crop size
improving by 10% over the low value in 2004-2005 to 21.052 million tons of cane in 2005-
2006 (Figure 6). The South African average crush rate in 2005-2006 was very similar to that
of the 2004-2005 season, being 301.88 and 301.95 tons cane per hour, respectively.

Factory Performance

Length of milling season

The 2005-2006 season in South Africa started at UCL Co. Ltd. on 14 March 2005 and ended
at the same factory on 26 February 2006. UCL undertook a trial crush between 21 February
2006 to 26 February 2006 and the tonnage of cane crushed during this period was also
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included in the 2005-2006 season. The overall length of the season was 251 days, which was
19 days longer than the 2004-2005 season as a result of the larger crop (Figure 7). The
shortest factory season was at Gledhow (213 days), with the longest at the UCL Co. Ltd
factory (286 days). The Lengths of Milling Season in other southern African countries were
245 days in Swaziland (UB), 249 days in Zimbabwe, 205 days in Malawi, 224 days in
Zambia (NK) and 186 days in Mozambique (MA).
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Figure 6. Cane tonnages in South Africa.
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Figure 7: Length of Milling Season in South Africa since 1996-1997.

Time efficiencies

The time accounts for the 2005-2006 season in southern Africa are shown in Table 1. The
industrial average time efficiency in South Africa improved slightly from 82.40% in 2004-
2005 to 82.90% in 2005-2006 due largely to a decrease in no-cane and other stops. This
resulted in a favourable decrease in lost time % available from 5.16% in 2004-2005 to 5.03%
in 2005-2006. Once again the dry conditions and proper planning ensured that the no-cane
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stops were kept low throughout the season. Overall time efficiencies for Swaziland (UB),
Malawi, Zambia, Tanzania and Mozambique were better than the South African industrial
average, whilst Zimbabwe was still struggling with the combined effect of no-cane and other
stops. Malawi has improved its time efficiency from 78.90% in the 2004-2005 season to a
remarkable 89.91% in the 2005-2006 season.

Table 1. Time account in southern Africa for 2005-2006.

Parameter Sou_th Swaziland Zimbabwe | Malawi Zambia | Tanzania | Mozam.

Africa | (UB) (NK) |(MW,RU)| (MA)
8);;“” time efficiency | gp90 | 8360 | 7940 | 8991 | 8842 | 8475 | 8336
Scheduled stops (%) | 552 | 449 468 | 337 | 398 | 406 | 411
Other stops (%) 439 | 432 811 | 316 | 554 | 458 | 360
No cane stops (%) 656 | 6.30 750 | 347 | 118 | 631 | 889
z,‘/f)rfig” Materstops 1 063 130 031 | 009 | 089 | 030 | 003
Lost time % available | 503 | 7.00 9055 | 339 | 58 | 513 | 414

The lost time % available values for the individual South African factories for the past two
seasons are shown in Figure 8. Amatikulu decreased their lost time % available from 5.16%
in 2004-2005 to an excellent 2.20% in 2005-2006, and Umfolozi decreased theirs from 9.78%
to 5.58%. Sezela and Umzimkulu have continued to keep the lost time % available to below
2.0%. However, there was a sharp increase in lost time % available at Komati and
Noodsberg. Komati suffered from electrical problems with a substation transformer and a
main cane knife motor, and a ruptured turbo-alternator steam bellows. At Noodsberg
mechanical repairs were done on milling tandem conveyors and feeders, and there were tube

leaks in a boiler
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Figure 8. Lost Time % Available at South African mills for the
2004-2005 and 2005-2006 seasons.
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Extraction and clarification

Extraction in the South African industry improved further from the 2004-2005 value of
97.98% to an excellent value of 98.03%; the first time in South Africa that the industry
season average extraction has exceeded 98%. This was due to continued good performance
by the mills (Corrected Reduced Extraction (CRE) remained steady, Figure 9), and a
noticeable drop in fibre % cane (from 14.84 to 14.66%, equal to the lowest value in the past
ten years). Umfolozi and Gledhow stood out in terms of substantial improvements in CRE
from 2004-2005 to 2005-2006, of 0.39% and 0.28%, respectively. Maidstone continued to
improve its extraction to a value of 98.69%, an industry best this season. In the 2005-2006
season, six factories (ML, KM, FX, AK, MS and UK) routed clarifier mud back to the
diffusers throughout the entire season, while Pongola, Eston and Noodsberg operated with
partial recycling.
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Figure 9. Extraction and Corrected Reduced Extraction for the
2004-2005 and 2005-2006 seasons in South African mills.
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In the other southern African countries, pol-based extraction ranged from a very poor 91.56%
at Ruembe in Tanzania to a reasonable value of 97.79% at Hippo Valley in Zimbabwe.
Triangle has shown steady improvements to its extraction values in comparison to the 2004-
2005 season.

Boiling house performance

Boiling house performance in 2005-2006 in South Africa improved from 2004-2005, with a
season average Boiling House Recovery (BHR) for the South African industry for 2005-2006
of 88.25%. As shown in Figure 10, the increase in BHR was due to an improved Corrected
Reduced BHR (CRB); the value of 87.01% for the season average being the highest in the
past 10 years. In terms of improved CRB, Umfolozi, Amatikulu and Maidstone all showed
increases exceeding 1%, with Maidstone now topping the industry, while only at Noodsberg
did CRB drop by more than 1%. UCL Co. Ltd. once again achieved the highest BHR, with a
season average of 90.81%, 1.16% ahead of the next two mills, Darnall and Umzimkulu.
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Figure 10. Corrected Reduced Boiling house recoveries (CRB) for
South African mills for the 2004-2005 and 2005-2006 seasons

The good boiling house performance was achieved despite the continued fall in mixed juice
sucrose purity to the lowest value since the 1996-1997 season. The monthly trends of
reducing sugar % Brix in mixed juice for the past four years (Figure 11), chosen to include
2002-2003 (an exceptional year in terms of mixed juice purity), show the unusually high
levels of reducing sugars in juice in the second half of the season. These were well above
those of the excellent 2002-2003 season, and mostly higher than those of the 2003-2004 and
2004-2005 seasons, which were much poorer due to the dry conditions that prevailed. Hence,
the juice purities were low in 2005-2006, but the higher proportion of the impurity was
reducing sugars, which was favourable in terms of improved molasses exhaustibility.
Mpumalanga mills (ML and KM) were particularly hard hit, as the low rainfall meant that
insufficient irrigation water was available, and cane quality suffered as a consequence in
2005-2006. The cane is only expected to recover fully by the 2007-2008 season, assuming
that good rains continue to fall this season.
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Figure 11. Monthly Mixed Juice reducing sugar % Brix for
South Africa from 2002-2003 to 2005-2006.

The Undetermined Loss % sucrose in cane dropped noticeably to a good value of 1.76%
(Figure 12). Although the industry average for the season dropped, the changes were not
uniform across the industry, with most mills showing improvements over the 2004-2005
season, while some (KM, DL, GH and NB) fared worse, as can be seen in Figure 13.
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Figure 12. Undetermined loss in South Africa.
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Figure 13. Undetermined loss % sucrose in cane at
South African mills for 2004-2005 and 2005-2006.

The industry average target purity difference (TPD) in final molasses remained at 4.7 units in
2005-2006 (Appendix Table B1), the same as for the 2004-2005 season. However, the actual
final molasses gravity purity (sucrose/Brix) was, at 36.7%, the lowest since the 1989-1990
season. The loss of sucrose to molasses remained almost unchanged from the 2004-2005
value (9.60% of sucrose in cane, compared to 9.65% in 2004-2005, see Appendix Table Al),
although the quantity of molasses rose from 4.16 tons of molasses at 85 Brix per 100 tons of
cane in 2004-2005 to 4.23 tons in 2005-2006. This was again the result of the high non-
sucrose throughput, which, as shown in Figure 14, rose again to the highest value in the past
10 years. This resulted from a large increase in non-sucrose in cane, a slight increase in cane
throughput and an increase in non-sucrose extraction (Figure 15). Sucrose throughput also
increased as a result of the slight increase in cane throughput and the slight increase in
extraction.
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Figure 14. Sucrose and non-sucrose loadings in South Africa.
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Figure 15. Sucrose and non-sucrose extraction in South Africa.

As previously stated, both the nature and quantity of the non-sucrose have an influence on the
losses to molasses. The high reducing sugar content aided molasses exhaustion, so that the
sucrose losses to molasses were not as severe as they might have been had the proportion of
reducing sugars been lower for the same non-sucrose throughput. Consequently, the molasses
factor (the ratio of the mass of sucrose in molasses to the mass of non-sucrose in mixed juice)
dropped to the lowest value in the past 10 years (Figure 16).
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Figure 16. Molasses Factor in South Africa.

Other southern African mills achieved a broad range of pol-based BHR values, ranging from
86% at Hippo Valley to excellent values of 92.37% at Nakambala and 92.11% at Dwangwa.
The various sources of loss of pol in cane are shown for the Affiliated mills in Figure 17.
Table A2 shows that the mills in Zimbabwe and Zambia, and Ruembe in Tanzania, all had
particularly low pol and Brix factors, well outside the acceptable ranges for the South African
industry. This could be the result of physical losses in the caneyard or extraction lines, or of
unrepresentative weighing, sampling and analysis, and the overall recovery figures must be
viewed with caution in these cases due to uncertainty in this regard.
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Overall recovery parameters

Overall Recovery (OR) in South Africa for the past five seasons is shown in Figure 18, along
with Value Recovery. Value Recovery (VR) is an indication of the “financial’ performance of
the mills, in terms of the value paid for in the cane (in terms of tons RV in cane) that was
recovered to sugar and molasses. It should be noted that the factors used in these calculations
are based on rolling three-year average factors, and include factors derived from sugar and
molasses prices. In addition, OR considers only the sucrose in sugar, while VR places a value
on the sucrose in molasses as well. Hence, VR and OR will not generally follow the same
trends, and in particular, the lower the MJ purity, the greater the divergence between VR and
OR is likely to be. In particular, VR for 2005-2006 was the highest since the introduction of
the RV payment method, largely because the industry’s performance was good despite the
average cane quality and poor mixed juice purity, as previously discussed.

The Affiliated mills returned a range of pol-based overall recoveries between from 79.38% at
Ruembe and 89.36% at Dwangwa, the latter being an excellent value.
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Figure 18. Overall Recovery (OR) and Value Recovery (VR) in
South Africa from 2001-2002 to 2005-2006.
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Cane to sugar ratio

The cane to sugar ratios of the South African industry and the Affiliated mills are shown in
Figure 19 (with Swaziland being represented by Ubombo only, and Mozambique by Maragra
only). It can be seen that South Africa’s cane to sugar ratio was closer to those of our nearest
neighbours, Mozambique and Swaziland, for the 2005-2006 season, whereas it has
historically been noticeably higher. This was the result of a relatively good season in South
Africa, a further poor season in Zimbabwe, and the exclusion of the Royal Swazi Sugar
Corporation mills from the Swaziland figures, these mills historically having a lower cane to
sugar ratio than Ubombo. The Tanzanian mills, despite having the poorest cane quality in the
region, still show considerable scope for improvement; their cane to sugar ratio being
bettered by the South African industry average for every year since the 1997-1998 season.
Dwangwa in Malawi had an excellent season, with a cane to sugar ratio of 7.38.
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Figure 19. Cane to sugar ratio in southern Africa for 2005-2006.
Sugar quality

The trends in the Very High Pol (VHP) sugar quality with respect to colour are shown in
Figure 20. It must be noted that both the VHP and the affinated sugar colours (1425 and 675
ICUMSA units, respectively) for the 2005-2006 season were the lowest in the past 11
seasons. Credit is due to the milling industry for their efforts in striving to maintain or
improve the quality of sugar production even when the quality of cane was poor.
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Figure 20. VHP and affinated sugar colours in South Africa
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Conclusions

The 2005-2006 season was a definite improvement over the previous two, with better rainfall
contributing to a larger crop and generally better cane quality. Mill performance was good,
showing a slight improvement over 2004-2005, but the unusually high non-sucrose content of
the cane, particularly in terms of reducing sugars, curbed overall performance in what might
otherwise have been a very good season. The quality of the sugar produced was the most
positive result of the season, and the industry should strive to maintain or better this in the
current and coming seasons. The mills in neighbouring countries have variously experienced
very good to poor cane quality, and factory performances ranging from good to poor. In
general, though, cane quality and factory performances in respect of non-SA mills have not
been at the high levels seen in previous years.
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TABLE D
COMPARATIVE MANUFACTURING DATA OF RECENT YEARS
(SOUTH AFRICAN MILLS)

2005/2006 | 2004/2005 | 2003/2004 [ 2002/2003 2001/2002

Throughput and time efficiency

Tons cane per hour 301.88 301.95 284.40 301.36 296.25

Tons fibre per hour 43.49 44.11 41.35 43.85 43.61

Overall time efficiency 82.90 82.40 82.72 83.97 80.46
Cane

Sucrose % cane 13.74 13.52 13.70 13.71 13.11

Fibre % cane 14.66 14.84 14.81 14.80 14.97
[Mixed juice

Sucrose purity(MJ adj.) 85.59 85.81 86.36 87.31 85.92

(Glucose + Fructose)/ash in M.J.(unadj.) 1.06 1.03 0.98 0.98 111
IMilling

Imbibition % fibre 380 369 375 366 369

Extraction (sucrose based) 98.03 97.98 97.87 97.96 97.74

Pol % bagasse 0.91 0.90 0.96 0.92 0.95

Moisture % bagasse 49.57 49.93 50.34 50.08 50.81

Bagasse % cane 29.67 30.30 30.46 30.31 31.14

LCV bagasse kJ/kg 7468 7397 7233 7261 6989

Available kJ in bag./kg brix in M.J.(adj) 14080 14515 14192 14308 14594
Recoveries

Boiling house recovery (sucrose based) 88.25 88.00 88.14 89.11 88.18

Overall recovery (sucrose based) 86.52 86.23 86.26 87.29 86.19

Tons cane per ton sugar 8.37 8.53 8.42 8.32 8.81
Filter cake

Pol % filter cake 1.63 1.56 1.71 1.80 1.79

Filter cake % cane 1.33 1.25 1.40 1.36 1.32

Final molasses

Brix % final molasses 84.83 83.97 84.79 85.09 84.44
Sucrose/refractometer brix purity 36.70 36.94 37.92 37.24 37.08
Final molasses @ 85 brix % cane 4.23 4.16 4.03 3.73 3.93
Average sugar polarisation 99.49 99.48 99.53 99.54 99.48

Sucrose lost % sucrose in cane

Lost in bagasse 1.97 2.02 2.13 2.04 2.26
Lost in filter cake 0.16 0.14 0.17 0.18 0.18
Lost in final molasses 9.61 9.65 9.48 8.62 9.45
Undetermined losses 1.76 1.96 1.95 1.87 1.92
Lost in boiling house 11.52 11.75 11.61 10.67 11.55
Total losses 13.48 13.77 13.74 12.71 13.81

IM3 massecuite per ton Bx in M.J.

A - massecuite 0.94 0.92 0.95 0.90 1.06
B - massecuite 0.35 0.33 0.36 0.32 0.40
C - massecuite 0.23 0.23 0.22 0.20 0.26
Total 1.52 1.49 1.53 1.42 1.73

Exhaustion of massecuites

A - massecuite 64.38 64.40 63.99 64.49 63.81
B - massecuite 59.55 58.63 57.76 60.09 58.75
C - massecuite 56.88 56.46 54.57 56.60 55.94
Brix of syrup 65.85 65.32 65.96 65.79 64.30
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TABLE G

TRANSPORT SUMMARY SOUTH AFRICAN FACTORIES

(SEASON 2005 - 2006)
PERCENT OF CANE TRANSPORTED

MILLS ML KM PG UF FX AK DL MS GH NB uc ES sz UK [[AVERAGE]
SOUTH AFRICAN 21.1 2.3
RAILWAYS
TRAMS 67.7 3.9
UNKNOWN 0.04
ARTICULATED TRUCK
DRIVEN VEHICLES

- Interlink 0.2 1119|31.4|616(679|26.6|89.6|62.6]|31.2|185(38.6|86.7|87.8| 445
- Tri-Axle 0.2 316 02| 25| 0.6 | 1.0 [ 125 3.0
- Hilo 53| 06 | 265 05| 02| 22 37| 83| 15 93 | 35 4.5
RIGID CHASSIS
VEHICLES
- Truck 83.3|74.8| 3.7 0.2 14.0]19.7 | 36.7 | 28.7| 40 | 3.1 20.2
-Lorry 1.6 0.1 3.0 | 15.1 01 1] 11 1.0
TRACTOR DRIVEN
VEHICLES
- Hilo 0.4 13.1] 05| 05| 85 |220| 08| 14 (271 35| 23 6.5
- Rig 0.6 16.3 142|175 15| 25 |10.1| 7.7 | 18.0 0.4 5.3
- Interlink 10.5]22.8| 445 05 90| 01| 79 |133 16.1 4.1 8.9
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