THE ISIS CENTRAL SUGAR MILL
MILLING TRAIN ELECTRIFICATION

As a measure of confidence in the Queensland Sugar Industry, the construction of the Isis Co-Generation
Power Station enabled the modernisation of the Isis Central Sugar Mill - Milling Tandem. The new electric,
centrally controlled drives will provide improved energy and process efficiency, control and operational
practices. The overall objectives being to ensure Isis Central Sugar Mill remains competitive, maximises
returns and maintains the viability of the sugar industry in the region.

As Principal Contractor responsible for designing, constructing and project managing the delivery of
refinements to the Isis Milling train, i.Power Solu  tions has reinforced its proven track record as an
electrical and mechanical engineering contractor ca pable of implementing brownfield projects in the
sugar industry.
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I.LPOWER SOLUTIONS PROJECT OVERVIEW

In mid 2004 a contract was signed between Ergon Energy, i.Power Solutions and the Isis Central Sugar Mill (ICSM) to
appoint i.Power Solutions as Principal Contractor for the design and delivery of the Isis Co-generation project for the
electrification of the Isis milling train.

i.Power’s experience with milling train electrification within the Sugar Industry was acknowledged following the success of
similar projects undertaken in Fiji and Bundaberg. This is also supported by proven expertise in electrical switchgear,
VVVF drive application and switchroom construction.

i.Power Solutions’ role as Principal Contractor
encompassed the design, manufacture, supply,
installation and commissioning of the following
equipment:-

1.

Two 3500kVA, 11000/690V phase shifted drive
transformers

Mill Crushing Unit Variable Speed Drives, motors
and gearboxes, with power ratings from 185 to
710kW

690V Switchroom, 690Vac Motor Control Centre
and Local Control and Indication Panels

All auxiliary equipment including lubrication
systems

Expertise in drive configuration and setup and
process tuning

MILL CRUSHING UNIT FOUNDATIONS AND DRIVE TRAIN MODI FICATIONS

The Isis Milling Train was comprised of five pressure fed mills, powered
by single stage steam turbines. After removal of these steam turbines on
each mill, the foundations and drive plinths needed to be modified to
accommodate new electric motors and gearboxes.

Modifications included civil concrete and steelwork
reinforcement, modifications to drive shafts, couplings
and tail bars. In conjunction with local contractors and
mechanical fabrication workshops, i.Power ensured the
bare plinths provided after turbine removal were
reconstructed to allow the installation of all new
equipment, then fully recoupled to the mill rollers ready
for commissioning.



VARIABLE SPEED DRIVES, MOTORS AND GEARBOXES

The replacement of the existing mill steam turbines with electric motors and variable speed drives also included the
supply of two independent electric pressure feeder drives on No.1 and No. 5 Mills. In addition, new gearboxes were
required for No.1 and No.5 Mill pressure feeders and a new gearbox for No.5 Mill main drive. The supply of these
gearboxes included the necessary lubrication and cooling systems.

The decision to use a 6-pulse PDL variable speed drive system with WEG motors for the mill main and pressure drives
was based on the application, and to a lesser extent, the cost. The two mill drive 3500 kVA transformers are a
conventional 2-Winding type, however, with one wound as a Dzn0, and the other a Dyn11, a “pseudo” 12-pulse effect will
be achieved. This innovative design concept will ensure harmonic distortion is limited, and is less than 5% at the
common point of coupling (PCC). Although, admittedly, not as effective as a genuine 12-pulse system, with physical
space not limited and cost differences taken into consideration, this arrangement ensured project cost-benefit hurdle rates
could be achieved.

A Bus tie arrangement on the 690Vac Motor Control Centre provides some limited redundancy should an 11000/690-volt
distribution transformer fail. For instance, in the event a transformer were to fail, a single 3500 kVA transformer would be
able to supply the entire switchboard until such time the failed transformer can be repaired.

CONTROL AND GOVERNING SYSTEMS

The existing ICSM control system is a Bailey Distributed Control System (DCS). The design of the 690V switchboard,
VVVF drive and field controls ensured the existing mill control system could be maintained without the need for an
independent control system for the milling train. Implementation of all control and process logic into the existing Bailey
system was carried out by the mill technicians, with guidance provided by i.Power’s engineering department. Prior to mill
startup, all sub-systems were thoroughly tested, and upon commencement of the crushing season, the milling train was
commissioned as a joint effort by both i.Power and Isis Mill engineers and technicians. This effective working relationship
ensured the mill startup was as trouble free as possible, considering the usual events which take place when returning a
sugar mill to service after the off-season.

The operational tuning of the drives was perfected over the first two weeks of the crushing season, and their performance
has since proven to be superior in operational control and process effectiveness than the previous steam turbines. The
occurrences of mill stalls, the impacts on steam balances and hence boiler operation and the overall startup times for the
plant have been improved. Furthermore, improvements in milling train performance has overall produced a reduced
moisture content in the bagasse which directly impacts on boiler efficiency and therefore rate of return for the co-
generation plant.



FACTS

The Isis Co-Generation Power Station utilises excess steam produced through the combustion of sugar cane
residue (bagasse) at the Isis Mill to drive its power turbine. The excess steam was produced by the elimination of
inefficient steam turbines driving the milling train with more efficient electric drives.

The new electrified milling train has realised immediate benefits in operational and process control and has
indirectly improved overall moisture recoveries in the bagasse, resulting in increased boiler efficiency and
therefore increased Rate of Return for the co-generation power station.

The mill modernisation was completed with no impact on the mill startup for the 2006 crushing season, and with a
collaborative effort between Isis Mill and i.Power personnel.

Ongoing and overhaul maintenance has been directly reduced by the installation of the electric milling train and
reliability of the system will be improved.

CONCLUSION

i.Power Solutions have proven their capability with brownfield projects in the sugar industry and have managed cross
discipline mechanical and electrical design. Most of all, the company has delivered a major modernisation of the critical
milling train on-time and in full collaboration with the mill personnel. The immediate improvements are evident on the
plant floor and will be reflected in the mill's profitability.

For more information on how i.Power can provide solutions in your plant, contact us at:

CORPORATE OFFICE & FACTORY
Rivergate Marine Precinct, 185 Queensport Road aMig;, QLD, 4172, Australia
Phone +61 (7) 3908 3908
Fax +61 (7) 3908 3909
www.ipowersolutions.com.au



