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1. Introduction

As part of the Kwinana Synergies Project - started as follow up to Sinclair-Knight-Merz’
Economic Impact Study of Kwinana Industrial Area (KIA) released in April 2002 - there
had been considerable effort and interest on the part of KIC, several of its member
companies and Curtin University of Technology, towards assessing techno-economic
feasibility of potential synergies for material and energy exchange among companies. As
a first-step forward, a workshop was conducted on Friday 22 August 2003 at Kwinana
Industry Council Training Room, Naval Base to discuss and evolve further steps toward
promotion and implementation of economically viable energy exchange opportunities
among the companies in Kwinana strip. The program of the workshop outlining the
topics and speakers is given in Annex 1. The workshop was attended by 21 participants
(see Annex 2). All participated actively in the workshop by providing their valuable
inputs and insights towards working together to create a more sustainable Kwinana
Industrial Area. The workshop was facilitated by Professor Rene Van Berkel, Curtin’s
Chair of Cleaner Production.

2. Synopsis of Key Presentations
Copies of the presentations are provided in Annex 3 of this summary report.

The first session comprised of 4 context-setting presentations.

e Rachel Lewis of BP gave a brief introduction of KIC’s role in fostering regional
synergies involving organic and inorganic wastes, greenhouse gas emissions and
water issues from KIA. She said that this workshop will address the greenhouse
gas issues by focusing on energy efficiency and exchange within and among
companies in KIA.

¢ Richard McKellar of CALM (and member of the State Government’s
Greenhouse Task Force) gave an overview of Western Australian Government
perspective on sustainable energy and greenhouse gas emissions. He also
substantiated how greenhouse gas emission reductions could be seen as an
opportunity to drive and support regional sustainability in the Kwinana industrial
area. Richard provided quantitative data of current and likely future GHG
emissions in WA and highlighted the multiple benefits of revegetation as one of
GHG emissions mitigation strategies.

e Martin Taylor of KIC gave a background of Kwinana Industries Council’s
recent initiatives, and priority areas for action. He gave a progress profile of
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actions taken and being in progress. He talked about Kwinana strip increasingly
evolving towards best-case example of industrial metabolism in the world map.
Rene Van Berkel of Curtin University of Technology gave an overview of up-
coming research initiatives such as CRC-Sustainable Resources Processing and
ARC-Linkage projects where KIC and selected Kwinana industries (Alcoa,
WMC, BP, and CSBP) are the industry partners. Rene presented the goal,
framework and expected outcomes of the initiatives and how the regional
synergies fit into the envisaged research themes of CRC-SRP and ARC-Linkage.

The next thee presenters highlighted industry achievements towards enhancing energy
efficiencies in process and utility operations.

Rachel Lewis of BP, detailed the achievements of BP in improving energy
efficiency in refinery operations. She explained BP’s ongoing initiatives, energy
performance scorecard and index and short and long-term focuses on improving
energy equipment efficiency, which includes some capital projects as well. She
also made a mention of BP’s cogeneration facility run by Edison Mission Energy.
In addition to greater energy efficiency (and resulting greenhouse gas emissions),
this provides for increased operational flexibility at the refinery (which in turn has
enabled greater efficiency gains).

Richard Paterson of CSBP presented CSBP’s achievements in improving
energy efficiency in its production of ammonia, nitric acid, ammonium nitrate,
NaCN, fertilisers and chlor-alkali products. Richard explained that each plant is
based on a stand-alone energy balance basically trying to recover as much as heat
as possible from the endothermic process of ammonia and other chemicals
production, and convert this inti power available for other operations on site
(and/or exports into the grid).

Martin McQuade of WMC-Nickel Refinery described the Nickel refining
process and opportunities and constraints for energy efficiency in major unit
operations and processes and in the whole plant. He mentioned WMC-CEQO’s
$30/tonne CO, per year of induced carbon tax penalty to be taken into submission
of project financials for greenhouse gas reduction and energy efficiency initiatives
undertaken in-house. He also gave an example of fuel switching and modified
equipment design for enhanced energy efficiency in the Nickel plant in Kwinana.

After the tea break, three presenters spoke about the practical energy synergy
opportunities from their plants and field of expertise.

ALCOA

Colin Prickett of HIsmelt spoke about the direct smelting technology for pig-
iron production, and the world’s first commercial implementation of the
technology at the Kwinana plant. He explained the energy benefits and
greenhouse gas emission reductions due to this new technology. He also
presented few potential synergies and overall lessons being learnt from the
ongoing design, construction and commissioning of the plant.

Pel Weir of Western Power gave examples of cleaner production options for
electricity generation and use in Kwinana. He also mentioned about the Western
Power-Commonwealth Government’s joint initiative on Generator Efficiency
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3.

Standards Program to benchmark and action energy efficiency in power
generation and use stages.

e Dong-ke Zhang of Curtin University of Technology presented the basics of
thermodynamic principles and economics of energy savings in industrial
applications. He explained the laws of thermodynamics and their implications in
estimating realisable efficiency gains.

Future Energy Efficiency Opportunities

The participants were divided into four groups and asked to brainstorm on potential
synergies existed among them. In particular the groups were requested to identify three
opportunities for energy efficiency, three opportunities for energy synergies and discuss

the

potential role for KIC to realise those opportunities. Following is the synthesised list

of opportunities identified in the workshop.

1.

FEnergy Efficiency Best Practice Sharing

N

Energy efficiency benchmarking for comparable equipment such as pumps, motors,
steam turbines, heat exchangers, heat pumps, etc between companies

Online monitoring and sharing of information on fouling of heat exchangers

Energy conservation in small/large projects at the design stage — project development
Improve heat recovery in existing operations

Improve fuel-burning efficiencies

Water discharge from the turbines? Use of pressurised streams for turbines

Inventory of operational efficiency of cooling towers in KIA and potential users

Promotion and Facilitation

WA carbon trading forum — understanding the link between carbon trading and
energy efficiency and education and training on how to trade energy-efficiencies as
carbon credits

General information sharing of self-cleaning heat exchangers and other up-to-date
energy efficiency practices in process/mechanical equipments

Promoting business opportunities from waste oil processing, third parties contract, etc
Promote past achievements

Joint position statement of Kwinana companies

Facilitation role — third party brokering of commercialisation of synergies
Information sharing on benchmarking pollution control, heat exchanger, process and
lighting control equipments

Government advocacy — maintain focus on energy efficiency

Energy Mapping and Collaborative Opportunities

ALCOA

Developing a detailed energy balance of inputs and outputs in Kwinana industrial
area (KIC energy flow diagram and steam map)
Utilisation of Hismelt and BP’s process off-gases
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Different pollution control technologies and energy efficiency and requirements of
pollution control equipments could be met through power generation and heat
recovery from off-gases

Steam production synergies — geographical distances

Centralised cogen for steam and power generation and distribution

Hot process air heat recovery options

Waste methane emissions and energy capturing

Use of low-grade heat for aquaculture, oyster farming and domestic swimming pools

Rene Van Berkel of Curtin University of Technology wrapped up the workshop with his
closing remarks and Martin Taylor of KIC gave the vote of thanks.

4.

Possible Follow Up Steps

It was suggested that follow up should be structured in three areas:

1.

ALCOA

Providing an ongoing forum for exchange of best practice and experience in
energy efficiency and management for the KIC member companies. Participants
appreciated the workshop, and were interested in further opportunities to exchange
experience. KIC might consider establishing an “Energy Forum”. The forum could
meet e.g. quarterly, and structure its meetings primarily as a networking event. L.e.
invite one member to talk about its energy efficiency achievements (e.g. 15-20
minutes), allow KIC to update on pertinent developments in KIC, and open
discussion. This could be an after work arrangement (say 4-5.30pm).

Catalysing the development and implementation of energy synergy
opportunities, using the resources available through the CRC for Sustainable
Resource Processing. Steps to be undertaken, include:
e Energy Data Collection and Collation for KIA Companies
e Preparation of Energy and Steam Maps in KIA
e Preparation of Steam Nomographs for Energy Transport
e Technical and Economic Screening of Inside and Over-the-
Fence Synergies
e Promotion of Suitable Over-the Fence Synergies to project
proponents (for Feasibility Study, Preparation of Business
Plans and Commercial Implementation of Projects by project
proponents)
e Continuous improvement and selection of new projects

Promotion of energy efficiency achievements of KIC member companies. This
would include compilation of short stories regarding successful initiatives, which
can then be used by KIC executive in ongoing liaison with government, community
and other stakeholders.
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The Kwinana Industries Sustainability Group will take responsibility for pursuing these
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Annex 1: Program

Energy Workshop Kwinana Synergies Project

Program
Chair/Facilitor Independent - Prof. Rene Van Berkel

08.00 — 08.15 am Arrival — coffee, tea
08.15—-08.30 am Welcome and introductions (Rachel Lewis (BP) and Prof. Rene
Van Berkel (Curtin Uni))

The Western Australian context for sustainable energy

08.30 — 08.50 am Government Perspective — the sustainable energy and greenhouse
agendas (Richard McKellar, CALM)

08.50 — 09.10 am Industry Initiatives, including KIC Regional Synergies (Martin
Taylor (KIC)), SKM Study, Sustainable Resource Processing

09.10 — 09.25 am Overview of Kwinana Synergies (Prof. Van Berkel)

Industry Achievements (Process Energy Efficiencies)
(each to focus on the business case, skills and tools used, technologies implemented, and
their transferability)

09.25 - 09.40 am Energy Efficiency at BP (Rachel Lewis)
09.40 — 09.55 am Energy Efficiency at CSBP (Richard Paterson)
09.55-10.10 am Energy Efficiency at WMC (Martin McQuade)

10.10 - 10.30 am Morning Tea Break

Practical Opportunities

10.30 - 10.45 am Opportunities from New Projects Hismelt (Colin Prickett)
10.45—-11.00 am Energy Exchanges and Synergies
Co-Generation (Pel Weir, Western Power)
Process Heat Exchanges (heat recovery and utilisation) (Prof.
Dong-Ke Zhang, Curtin Uni)

Ways Forward
11.15-12.15 pm Open Brainstorm/Discussion on what can be done in Kwinana
12.15-12.30 pm Wrap up and close
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Annex 2: Participants

Name

Rachel Lewis

Organisation
BP Refinery

Rene Van Berkel Curtin University of Technology
Dong-Ke Zhang Curtin University of Technology
Venky Narayanaswamy Curtin University of Technology
Greg Kaeding Tiwest Joint Venture

Scott Olsen CSBP

Peter Hein CSBP

Richard Paterson CSBP

Kevin Rodgers Cooperative Bulk Handling
Richard McKellar CALM

Simon Bell Air Liquide

Liane Lied Cordruwisch Coogee Chemicals

Grant Roberson Coogee Chemicals

Peter Huxtable Water Corporation

Brian Peoples WMC

Martin McQuade WMC

Martin Taylor KIC

Danny Rose Meyer Cockburn Cement

Colin Prickett Hismelt

John Danilly CIBA Speciality Chemicals

Pel Weir Western Power

ALCOA
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Annex 3: Presentations

ALCOA

Rene van Berkel (Curtin University of Technology)
Richard McKellar (State Greenhouse Taskforce/Department of Conservation and
Land Management)

Martin Taylor (Kwinana Industries Council)

Rene van Berkel (Curtin University of Technology)
Rachel Lewis (BP Kwinana Refinery)

Richard Patterson (CSBP)

Martin McQude (WMC Kwinana Nickel Refinery)
Colin Prickett (Hismelt)

Pel Weir (Western Power)

Dong-ke Zhang (Curtin University of Technology)
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Kwinana Energy Synergy
Workshop

22 August 2003

Rene Van Berkel
Director and Chair of Cleaner Production
Centre of Excellence in Cleaner Production
Curtin University of Technology

The Chair in Cleaner Production is cosponsored by
aLcoa Wesfarmers CSBP Ltd and Alcoa World Alumina Australia

Achieving Greater Area Wide
Eco-Efficiency in Kwinana Industrial Area

Energy and GHG
‘Water
Non Process Waste

Committee Process Inorganic Waste

P3.2 in CRC SRP supports identification, evaluation
BP and implementation of synergy opportunities in
. . KIA (technology focus)
Curtin Uni

ARC Linkage Project supports research into
business models and TBL evaluation tools for
achieving greater use of industrial ecology (software)

Exploring Opportunities

e Aim
« Scope an Energy Efficiency Agenda for KIC

— Scope for Energy Integration?
« Existing energy sinks
* Future applications

— Fostering greater Energy Efficiency
o Target processes
¢ Necessary skills and tools

— KIC/CRC-SRP Role

« Support activities
* Barriers

Objectives

— Raise awareness and commitment for reduction of the
total energy used, and related GHG emissions, from
KIA companies

— Share how some KIA companies have been able to
improve their energy efficiency

— Identify potential opportunities for further collaboration
to achieve energy efficiency and synergies

— Identify potential barriers to sharing of energy data
among KIA companies and find pathways to overcome
these

* Prepare the ground for further activities supported through the
CRC for Sustainable Resource Processing

Program

e 8.15 Welcome: Rachel Lewis BP/Rene Van Berkel

e 8.30 Government Perspective: Richard McKellar CALM/GHG Taskforce
e 8.50 Industry Perspective: Martin Taylor

e 9.10 Energy Efficiency at BP: Rachel Lewis

e 9.25 Energy Efficiency at Wesfarmers CSBP: Richard Patterson
e 9.40 Energy Efficiency at WMC-KNR: Martin McQuade

e 9.55 Energy Efficiency at Western Power: Pel Weir

e --10.10 morning tea

¢ 10.30 Opportunities at HISmelt: Colin Pricket

e 10.45 Process Heat Exchanges: Dong-ke Zhang

e 11.00 Brainstorm: Opportunity Identification

e 12.15 Wrap Up and Close

Next Steps
e Report back on workshop outcomes

¢ Draft and improve an overall energy input/output
inventory for KIA

¢ Scoping of Projects
— Energy Synergy
— Energy Efficiency



Thank You

e Rene van Berkel

e Centre of Excellence in Cleaner
Production

e Curtin University of
Technology

e R.vanberkel@curtin.edu.au
o (08) 9266 4240
e 0401 103 498
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