HERA Report R5-35:2007

05

&

U

v

=

=
—dE
o

— 1=
C =)
_—— S
Nl >
murl._ 2
G £
=

NOILVIOOSSY HOdVISdd ONIGIANIONT AAVIH ZN







HERA

Innovation in Metals

Geothermal Capability Register

HERA Report R5-35:2007

Complied by:
Bill Lovell Industry Development Manager, HERA

November 2007



1"#$ % &

()*)

! + %" -%--../
0 + %" -%- -./%

-11
233 1 - /.

The New Zealand Heavy Engineering Research Association (HERA) is a non-profit
research organisation dedicated to serving the needs of the metal-based industries in
New Zealand. It is the national centre for steel construction, welding, metal fabrication
and machining, and promotes the effective and efficient use of steel in structures.

HERA's work includes the sponsorship of research and development, the provision of
educational, advisory and information services, the dissemination of technical
knowledge to specifiers, fabricators and suppliers, participation in the activities of
relevant national and international bodies and in the writing of standards and codes of
practice.

Disclaimer

Every effort has been made and all reasonable care taken to ensure the accuracy and
reliability of the material contained herein. However, HERA and the authors of this
report make no warrantee, guarantee or representation in connection with this report
and shall not be held liable or responsible in any way and hereby disclaim any liability or
responsibility for any loss or damage resulting from the use of this report.



INTRODUCTION

Following the release of the New Zealand Energy Strategy there will be a natural trend
towards the use of renewable resources for power generation. We are already seeing
the first major expansion in geothermal electricity for decades, mostly driven by the fact
that it is already a cost effective energy form for New Zealand. The commitment to
renewable electricity, and to reducing greenhouse gas emissions, requires a substantial
increase in renewable capacity overall. The graphs in the New Zealand Energy Strategy
show that we expect most of this will come from geothermal and wind power in the years
to come.

A logical extension to this strategy is that New Zealand engineering companies focus on
this expanding market and use the opportunity to increase the local content in each new
project. Benefiting from likely government support for this technology and the follow-on
effect of local IP from this R&D should support the likelihood of this technology
becoming a major contributor to New Zealand’s export offerings.

NZ Geothermal Power Generation Trends

Geothermal energy is a relatively low-cost and indigenous generation option that can
contribute to New Zealand's growing demand for electricity. It is uniquely reliable, with
geothermal power stations typically achieving load factors of 95%, compared to typical
load factors of 30 - 50% for hydro and wind power stations. The Wairakei power station
has operated at a load factor of more than 90% for over 40 years with low operating
costs. This inherent reliability makes geothermal generation a valuable component in a
diverse electricity supply system such as New Zealand's.

New Zealand is one of the countries that have pioneered geothermal energy. As a
result, its engineering companies have also been involved in establishing this
technology and the Wairakei plant is a testimony to the quality of the design and
workmanship. The Wairakei station was the second major geothermal station built in the
world. It is currently generating to capacity and is planned to continue at this level until at
least 2011 when Te Mihi is producing.

The information for this register comes from engineering companies with prior
experience in the geothermal industry and includes companies such as Fitzroy
Engineering, Century Resources, Page & Macrae and Robt. Stone which are among the
largest, most well known and long established engineering companies in New Zealand.
Other companies who have contributed such as Allied Industrial Engineering, A & G
Price Ltd, Kawerau Engineering, South Pacific Industrial and Verissimo Engineering are
well known heavy engineering companies with varying experience on the periphery of
the geothermal industry. However, the register also contains information on some
prospective newcomers who have the heavy engineering capability but are not currently
working in this field.



Energy and Manufacturing Strategies

The Government’s Energy and Manufacturing + strategies both set important directives
for industry development relevant to geothermal energy.

Energy Strategy : Focus on Renewable Energy

The Government’s Energy Strategy’ responds to two major challenges that our energy
sector faces. These challenges are now widely agreed to be: fighting climate change by
reducing our emissions, and ensuring we have secure, clean energy at an affordable
price. The NZ Government announced a target of 90% renewable energy generation by
2025 and in order to achieve this related policies and government programmes need to
follow.

Geothermal energy is classed as renewable, requires no fuel and tends to cost less than
other types of renewable electricity. It can also operate at high load factors and does not
depend on fluctuating energy provision such as wind, wave or tidal energy.

Due to the excellent match of energy strategy and geothermal energy it could be
expected that government R&D policies will place special emphasis on this technology
and put priority on local capability development.

Manufacturing +: Value Added and Export Focus

Manufacturers fundamentally believe in the intrinsic value of manufacturing to our
society and economy. They demonstrate this every day by transforming raw materials
into valuable and saleable goods through their own efforts as they work closely with
staff, shareholders and the wider community in a way that creates benefits for the entire
country. New Zealand needs a manufacturing industry to support its social, technical
and political aspirations.

NZTE’s Manufacturing + Strategy Development

The strategy is essentially about adding value to the offerings of the NZ manufacturing
industry. HERA has been involved in contributing to the strategy from the metals
engineering industry perspective and a summary document of key strategies has been
compiled. This has been used in the formulation of different sector group strategies
including the heavy engineering industry and its contribution to the geothermal industry
development.

New Zealand is able to make considerable contribution to the geothermal industry
product chain. We have considerable geothermal resources and are committed to
continuing to exploit them. We have a research base able to locate these resources and
work out the best ways to extract them. We have a strong base of New Zealand
consultants specialising in this area, supporting the developers and energy providers in
realising the comprehensive geothermal power projects planned. We also have a very
capable equipment and civil engineering base to implement these projects. What we
seem to have to expand on in order to increase the local contributions and specifically to
increase our export values is saleable IP on the power conversion side.

! Speech notes, Launch NZ Energy Strategy 11-10-07



Provided it is recognised by industry and government that NZ can become a truly
international force in geothermal energy, from a Manufacturing + strategy point of view
geothermal energy should find targeted support.

Building geothermal energy related engineering capabilities in New Zealand, as with any
other business development, only makes sense if it is profitable in the long-term. There
IS no question that under the current NZ renewable energy framework and the potential
of expanding energy generation via geothermal means the prospects for NZ companies
are encouraging. However, deciding what particular area to focus on and how to be
distinguished from potential competitors requires considerable planning and some
gentle guidance by government and overarching industry interests via incentives and
strategic policy assistance.

New Zealand engineers have already been major contributors to earlier and current
geothermal energy developments and now have the opportunity to participate and invest
in this new challenge.

The local industry itself probably needs to focus on the requirements of the offshore
prime contractors who have the most suitable or cost effective generation equipment for
any planned projects. The focus should be on being able to provide the best solution to
the manpower and machinery requirements to ensure that the majority of this work stays
in New Zealand thus providing the opportunity for sustainable growth to the industry.
This solution may not always be within the core business of an engineering company but
could easily form the start of a successful cluster.

Maybe in co-operation with geothermal research providers such as GNS and NIWA and
NZ consultants with considerable knowledge of geothermal energy, there might also be
pathways to develop NZ-specific expertise in power generation technology.

HERA as an industry organisation must play an important part growing this industry by
linking the interested parties together, contributing to the development of this industry
and promoting awareness of a strong and cost-competitive New Zealand geothermal
power generation industry.
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General Fabrication

Boilers

Coded Pressure Vessels

Coded Pipe spools

Carbon steel piping

Stainless steel piping
Hastelloy piping

ASME U Stamp

Heat Exchangers (plate type)

Heat Exchangers (shell & tubg)

Separation plant

Condenser manufacture

Cooling towers

Site installation

Project management

Externally audited QA system
Documented QA system

Cranes

Consulting Engineer

Design
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Company Profiles






ACME ENGINEERING L P

Company Outline

Acme Engineering Limited is an ISO 9001:2000 acteecheavy engineering fabricator based in
Petone Wellington. As well as the Wellington he#itte and workshop the company has branch
workshops in Mt Maunganui and Christchurch. The pany has over 7,800 m2 of covered
workshops and currently employs about 70 staffsscedl 3 locations.

The company was founded in 1935 and is proud te baen a part of the heavy engineering
industry in New Zealand for over 70 years. The Elives are all involved in the day to day
management of the company and own a majority o€timepany shares.

Acme specialises in heavy steel fabrication foumber of industry sectors and has in-house
design/build capability in the following areas:

Pressure vessels

Shell and tube heat exchangers

Storage tanks and silo’s

Flues and stacks.

Acme has previously supplied the following equipirerthe geothermal sector:
Steam separator vessels
Brine accumulator vessels
Steam mufflers
Steam generators and kettles
Condensate storage tanks
Geothermal steam heat exchangers.
Large diameter pipe spools.



The company websiteww.acme-eng.co.ngives a comprehensive overview of the company as
well as photo’s and details of the type of workrigat out.

Key Contacts

Managing Director: Duncan Frasgif@acme-eng.co.nz
Workshop Manager: Bill Frasgrsf@acme-eng.co.nz
Chief Design Engineer: Edgar Vandendunge@acme-eng.co.nz

OFFICE & MAIN WORKS:
11-29 HUTT ROAD, PETONE, NEW ZEALAND TELEPHONE: 64 4 568 6007
P O BOX 38 064, WELLINGTON MAIL CENTRE, NEW ZEALAND FACSIMILE: 64 4 568 6388

Established 1935 Web Site : www.acme-eng.co.nz



Advance Boiler Services
Advance Boiler Services NZ Ltd
History

Advance Boiler Services New Zealand Ltd starteditigin September 2000. The catalyst for
this was the closure of Rolls-Royce New Zealand\jously trading as John Thompson NZ).
Two Service Engineers formed the company in themdxs of service provider available to
service their previous clients. ABS’s existence w@sn proven to be well supported by past
clients and new.

Today

Advance Boiler Services has grown to a stage wdveraow are recognised as a major
contributor to the industry and our growth is resareted by our success. We are no longer
considered just a service provider for boilersyashave moved into partnerships for
installations, conversions, as well as becomingrgporter and exporter of

spares and with our ISO 9001 certification insmetgiof unattended and limited attended
boilers. Predominantly we still carry out annuaildéosurveys but due to demand from others we
now are able to convert boilers to unattendedmoitéid attended with the assistance of a business
partner. Using our contacts in the industry we hayeplied new and older boilers for different
applications and see part of our future within gastor. As an investment and for diversification
we now have introduced a new division that proddicetibe for supply, or we can manufacture
heat exchangers ourselves using this

product.

Service and Products:

« Servicing and maintaining boilers, pressure eqpaipt and valves. ABS employees are
experienced in all aspects of boiler maintenanckitding ASME IX welding, tube plate repair,
re-tubing boilers and refurbishment of valves.

« Installation of boilers and heat exchangers. Frepfacing of air heaters in a red zone area, to
fitting hot water boilers into confined spaces.

* Relocation of boilers. Installing second handdsipurchased from overseas.

« Servicing and building heat exchangers. Our wiooksfacilities allow for the construction of
large tube bundles and with the manufacture ofithiibe on site easy rebuilds of existing heat
exchangers.

* Annual boiler surveys. All valves cleaned, seed@nd rebuilt on site.

 Quarterly inspection of limited and unattendeddrs to ISO 9001 certification. ABS is
certified to ISO9001 and has capable staff to con@umonthly inspections on any unattended or
limited attended boiler.

* Maintenance of boiler management systems. Evaugthwe are a mechanical engineering
company we have skilled staff and partnerships eliglatrical engineering companies that allow
us to confidently maintain boiler management system

» Conversion of boilers to limited or unattendeatiss. PLC based control panel for boiler
conversion to coal fired unattended.

» Commissioning of boilers. ABS experience in comssioning of boilers stems back from the
John Thompson era, with Chris having commissionedjrity of the JT boilers in the 1990’s
and now with our own installations.



« Service providers for: John Thompson NZ boil®&smond Soot blowers, Kablitz Grate Spares
» Manufactures of fin tube: Fin tube can be produae either; ‘L’ fin, or ‘G’ fin.

‘L’ Fin (Wrap-On Fin) is used for Fin Fan air comdeand other general applications.

‘G’ Fin (Embedded Fin) is used for high temperatamnel other demanding applications.

The machine is capable of various other operatiansve predominantly do 5/8 and 1 inch tube,
in either carbon or stainless steel, with alumirfum

» Tube Bending. We have two industrial bendersnals5/8 tube bender and the second which

has the capacity to bend up to 2 inch sch 40 pipe.

Contact details

101 Duke Street (P O Box 15393)
Dinsdale, Hamilton, NZ

Ph: +64 7 847 1821

Fax: +647

Chris Bunning 027 279 0718bunning@absboiler.co.nz
Kevin Malpas 027 229 864Kmalpas@absboiler.co.nz




Allied Industrial
Allied Industrial Engineering Ltd

Allied Industrial Engineering is a heavy mechanical engineering service comppegializing
in component manufacturing, maintenance and re-enginemg services including machining,
balancing, fabrication, fitting, design, draughteagd project management.

We specialize in providing servicesgower generation marine, pulp and paper, mining, wood
processing and other medium to heavy industries.

We havesixty two tonne in house crane capacityvith nine meters under the hook.
Our purpose designed and equipped workshop, witlgaatry cranes and large capacity modern
equipment is structured to deliver a wide rangeardk efficiently and cost effectively.

Ourworld class facilitiestogether with our location within New Zealand’snpary geothermal
generation area means we are ideally suited tala v@inge of repair and manufacture activities
for geothermal generation providers. We also pr@wad ideal facility for maintenance work on
hydrogenation plant overhauls.

Our quality system complies with the requiremeritsS® 9001:2000
and we are registered by Telarc.

Contact details

Manukorihi Drive (P O Box 108) Emaiinfo@aie.co.nz
Kawerau, New Zealand Webwww.aie.co.nz
Ph:  +64 7 323 8877
Fax: +64 7 323 7826

Jevon Priestley, Contracts Manager: 0275 538 667

Mark Lovegrove, General Manager: 0274 328 877

Roger Phillips, Business Development Manager: (B52033
Glen Hunt, Operations Manager: 0274 912 379






Beach Road, Thames, New Zealand, www.ag-price.co.nz
Ph +64 (0)7 868 6060, Fax +64 (0)7 868 6071

Geothermal capabillities

Extensive Machining, Casting, Fabrication and Fitting capabilities

Machining capacity:

Vertical Turning cnc up to 6.3metres dia, 40T chuck weight
Horizontal Turning up to 1.6metres dia x 12 metres long

Borer cnc: Travel in 1 set, 2.9m Lg x 2.5m W x 2.8m H

Floor mill cnc: Travel in 1 set, 8m g x ImW x 1.5m H

Double column 5 face cnc: travel in 1 set, 6m Ig x 2.8m W x 1.1m H

Castings:

Steels up to 6.3 tonnes

Irons up to 10 tonne

All international metal standards, Laboratory with full metallurgical team including optical
spectrometer ferrous & non ferrous.

Fabrication:

Roll 25mm plate x 3m wide
Plasma cut 3.5m x 13m
Press 200T

Other:
Fitting shop (Shop & Site work), NDT (CBIP MPI/Dye qual), Press testing, Design office,
Project office

Typlcal geothermal jobs undertaken to date:
Steam turbine machining (journals, blade removal), Bearings
Machining condenser shell fabrication
Machining blow off preventer
Manufacture of fabricated wear plate
Castings to ASME 8 for pressure vessels

Similar Capability projects:
Extensive hydro refurbishment and component manufacture
Machining Gas turbine components (hydrogen v/v seals, cases etc)



Cast & machine high temp heat resistant components (boiler nozzles, Butterfly
v/v dia 1.2m (900 deg c operate)
Manufacture of wear resistant components

Please visit our web site to gain further awareness of our extensive capabilities
and proven track record



ABUS

Overhead Cranes Crane systems and components
Portal Cranes

Hoists

Service & Repairs

Company Profile/ Information

Number of years in business 16 years
Total number of employees 14
Contact Person John Kirk (johnk@bakercranes.co.nz)

Baker Cranes is New Zealand’s only specialist mactufer of overhead travelling cranes and
lifting equipment. We have a wide range of exparein all aspects of crane design,
manufacture, installation and servicing. Baker €ganas been in operation since 1991.

Baker Cranes is the New Zealand distributor for ABKIG of Germany, the biggest standard
crane manufacturer in Europe, producing severalghind cranes per year.

We have in-house facilities for design, fabricatéomd testing and a fully equipped engineering
workshop. This means work can be carried out dyiaikd efficiently. Having in-house
engineering design capability means that repamadification work of a more complicated or
technical nature can be carried out.

As well as manufacturing standard overhead travelling cranes, we also build special
cranes such the 15t timber handling cranes at Carter Holt Harvey's LVL plant in
Northland and Nelson Pine LVL plant, Nelson. These are the only two plants of their
kind in New Zealand. The timber grab and controls were designed and built in-house.

One of our bigger projects in 2005 was the design, manufacture and installation of five
cranes for Genesis Energy at the new Huntly e3p Power Station. The largest crane was
of 115/30t capacity (115t main hoist and 30t auxiliary). This crane, including the hoisting
machinery, was designed by us and built up in our workshop from components imported
by us from Germany, Austria, and Spain. The box girders weighed 24t each and were
fabricated in our workshop. Fabrication and machining of rope drums, rope sheaves and
general items was carried out locally. This is one of the largest cranes designed and
built in New Zealand in recent years.

In January 2007 we installed and commissioned axZHdm portal crane, for outside use in a
precast concrete yard. This is the longest crandawe produced. The main girder is of truss
construction to minimise weight.



We have also supplied turbine hall cranes for aoegation and geothermal power stations.
These are generally supplied with infinitely vatealspeeds on all motions plus radio remote
control.

We currently provide scheduled preventative maier and servicing for over 600 cranes or
hoists of various brands. We can obtain partallacranes and hoists available in New Zealand.

Our customers include those with older cranes iavheise environments where minimising
downtime is critical. In this situation the meclaah experience of our service technicians plus
the back-up of an engineering workshop offers thtamer a seamless service. Our staff work
with equipment ranging from light duty chain hoigis350t power station cranes.

With our in-house experience and technical back-up Baker Cranes can meet your crane
installation, service, and maintenance needs.

Please contact John Kirk:

Baker Cranes,

10 Aerovista Place,

Wiri,

Auckland,

New Zealand.

Tel. 0064 9 277 0736 / Fax 00 64 9 277 0735
www.bakercranes.co.nz




Century Resources’ New Zealand operation, Centuilliiyy & Energy Services (NZ) Limited,
is a wholly owned subsidiary of Century ResourdeAustralia, which is a division of Downer
EDI Ltd, Australia. Century Resources (NZ) formerigded under the name of Works
Geothermal, a subsidiary of Works and Developmenti€es Corporation (NZ) Ltd. The
Corporation, which was formed from the former Minygof Works and Development, has over
120 years experience in the development of thastructure of New Zealand, including the
investigation and development of geothermal ressirc

Projects

Geothermal pipelines and pressure vessels havedes@gmed and constructed since the 1950s.
Century Resources’ specialist geothermal desigiosedocated at Wairakei, uses methods
based on international codes that have been fudiheloped as a consequence of operational
experience at Kawerau, Wairakei and Ohaaki. CerRaisources designed the Ohaaki steamfield
(105 MWe power station) and has been involved endévelopment of the Wairakei steamfield
(155 MWe) from the start of the project in the gdr®50s, Rotokawa (25MWe), Ngawha
(9MWe), McLachlan (55MW) and Mokai (55MW).

Century Resources now operates the Kawerau stddrmfiebehalf of the Crown, supplying 300
t/h of geothermal steam to the adjacent pulp, papdrtimber mills.

Century Resources has undertaken a number of Siciemd engineering projects overseas.
These projects include drilling, well logging amdting and reservoir engineering at Lihir in
PNG, interference testing at Kamojang, feasib#itgesign work for Dieng, downhole logging
services at Gunang Salak and mechanical engineatrayang Windu in Indonesia.

Fabrication services

Century Resources offers a team of highly qualifradesmen and welders who provide
experience and knowledge to meet standards setdbgroers and relevant codes.

Projects completed include:

» Geothermal pipelines at Ohaaki, Wairakei, KawgRntokawa, Ngawha and Mokai power
stations.

* Piping and well test equipment for the Lihir lsthgeothermal project.

 Pressure vessels in the above geothermal fiBIE5600).

 Natural gas piping for municipal reticulation.

* LPG tanks for automatic use (ASME VIII).

* Specialised repair work on the Auckland Harbotid@ (NZS 4701 and 4711).

* Oil storage tanks for Caltex Oil (NZ) Ltd at Biuf

» Equipment overhauls and facilities maintenancéfa@ro and geothermal power stations.



Equipment

Subarc welding machine (MPE). Wire size 2.4 mm.ré&urRange 200 to 1500 amps.

Plate rolls (DYE). Capacity 2.4 * 22 mm.

Guillotine (DYE). Capacity 2.4 * 10 mm.

Stress relieving furnace (ARUM). Temperature 010A.degrees. Capacity 2.1 m*1m*1m
Shieldarc’s AM Diesel Welding Machines (Lincoln)iiperature 0 to 1100 degrees. Capacity
21m*1Im*1m

DC400 Welding Machines (Lincoln). Complete with LBR2wire feeders. Current Range 40 to
250 amps.

Profi le Cutting Machine (Kioke sanso). 1200 * 150 to 120 mm Plate.

Air Plasma Cutting Machine PAK 15 XC (Thermal Dyrias). Current Range 150 amps. Most
materials up to 50 mm.

Contact details

166 Karetoto Road, Wairakei Ph: +64 7 376 0422
P O Box 341, Taupo Fax: +64 7 374 8508
New Zealand Emaikdes@centurydrilling.co.nz

Web: www.centurydrilling.co.nz




Contract Engineering Ltd

Contract Engineering Limited New Zealand is a gelsaowned heavy engineering business
situated in Kawerau and Mt Maunganui , Bay of Bteartd Tokoroa, South Waikato.

From its conception in November 1989, Contract Begring Limited has established itself as
one of the most respected engineering businesske @entral North Island, servicing timber
processing plants, major pulp and paper sites altigthe dairy and power generation
industries. The company currently employs 135 paenastaff, encompassing a variety of skills
and personnel, including estimators, planners ggtanpanagers, project engineers, forepersons,
quality control, administration, health and safefyalified trades people and apprentices
undertaking sheet metal fabrication, ASME IX carlamal stainless steel pipe spooling, heavy
structural and mechanical fabrication, site cortdtonm services, mechanical installations and
plant maintenance.

The Company also has additional arms providingl@wvd Mechanical Services which carry out
maintenance and construction work in their owntreghwell as in conjunction with the main
Mechanical branches.

Capabilities

Contract Engineering’s NZ combined facilities havital 2650sgm covered workshop area,
along with yard space of 5000 sqm. The company'séhbase lies in Kawerau.

The Central North Island division has been opegatinSouth Waikato for three years with a site
base at Kinleith and a workshop in Tokoroa. In addito these the company opened another
division in Mt Maunganui in January 2006. The fubigerational workshops are divided into
sectors providing for the specific requirementsdarbon steel along with stainless steel
fabrications.

Plant and equipment includes: gantry cranes, [imed®, guillotine, lathes, milling machine,
plate rollers, punch and shears, all facets of iWwgléquipment, plasma cutting plant, forklifts
and a fleet of well-serviced company vehicles Far tapid deployment of labour and plant items.
Mobile plant includes 2 flat deck trucks, 10 antbiine, both with 3 tonne cranes; a 20 tonne
Kato all terrain crane and a four wheel drive TaBorkel 12m scissor lift, which are used to aid
construction works and for public hire.

Geothermal Projects
MIGHTY RIVER POWER LTD

Mokai 1A Geothermal Power Plant Upgrade Project7200

MOKAI, NEW ZEALAND

Principal Contractor for Piping works for the majgrgrade project of the Mokai Geothermal
Power Plant, power output increase by 17MW.

This undertaking involved considerable overlandédbore geothermal steam piping from field
bores, structural steelwork, small bore geothestedm piping along with critical plant
shutdown tie ins & vendor plant installation works.

Total Project Value approx $17 million, CEL Contraalue approx $1.2 million



DOWNER ENGINEERING LTD

Huntly EP3 Powerstation Upgrade Project 2006/7

HUNTLY, NEW ZEALAND

Mechanical subcontractor to Downer Engineeringiiechanical works for the major upgrade
project of the Huntly 2000MW Power Plant.

This involved CEL supply of skilled, experienceeéahy rotating equipment resources for the
installation of a new gas & steam turbine alondhweititical plant shutdown & vendor plant
installation works.

Total Project Value approx $400 million, CEL Comtraalue approx $.75 million

Contact details
9 Spencer Avenue (P O Box 309) websgitew.contractengineering.co.nz

Kawerau, Bay Of Plenty
New Zealand

Lynn England, Managing Director:
Phone +64 7 323 9604

Fax +64 7 323 9601

Mobile +64 274 987 223

Email lynn@contracteng.co.nz



Dobbie Engineers
Dobbie Engineers Ltd

Dobbie Engineers Ltd is a mechanical consultingreseging practice. Established in 1990 by
Jim Dobbie, the practice is a member of ACENZ anihdependent of contractors and suppliers.
Dobbie Engineers specialises in heavy industrialgeand has had in excess of 20 years
experience in geothermal systems.

The practice operates from two offices in Aucklamdl Rotorua, and currently employs 15
engineering staff. This includes 7 professiongjieeers, 4 graduate engineers and 4 designers.

Services Provided

Dobbie Engineers provides a wide range of serviggsn the mechanical engineering design
field. We can provide technical reports, feadipifitudies, cost estimates, plant layouts,
equipment selection and detailed design. Our respibities often include the preparation of
specification and tender documentation, contragtiatration and site inspection.

Piping systems are a major part of many primarystides and larger industrial sites. Our
design activities include pipe layouts, isometrfipe stress analysis, support design, equipment
selection, as well as materials lists. Pressym@idesign is a key activity and we have two
senior engineers certified by OSH as pressure gigasign verifiers. Dobbie Engineers are also
skilled at the design of pressure vessels to ASBIE,and A. S. codes. PV Elite software is used
to optimise the vessel design.

Dobbie Engineers are able to provide project mamage activities including financial
evaluation, budget and cost control, project plagrand scheduling, contract preparation and
administration, procurement and expediting of sygphtracts, construction monitoring,
commissioning and hand over.

Areas of Geothermal Expertise

Dobbie Engineers Ltd have the following expertigecdsfic to the utilisation of geothermal
energy.

Steam field piping, and plant evaluation and layioutptimise productivity.

Steam turbine selection and installation design.

Detailed pressure piping and pressure vessel desigBME and AS codes.

Industrial direct heat use applications includingasn generation, direct heat for timber
drying, crop growing applications and aqua culture.

Large commercial direct heat use in hotels, holspétad commercial buildings.

Design of heating systems for swimming and battapglications including design of
sterilising, heating and gas scrubbing plant fatgermal mineral pools.



Contact details

ROTORUA OFFICE AUCKLAND OFFICE www.dobeng.co.nz
Contact: Greg Moore Contact: Jim Dobbie
Phone (07) 3485485 Phone (09) 4466285

Email: greg@dobenqg.co.nzEmail: im@dobeng.co.nz




Fitzroy Engineering

Fitzroy Engineering Group Ltd

Fitzroy Engineering is one of New Zealand’s largaggineering companies that have evolved
from a shop fabrication and site assembly busiteeasmulti-faceted engineering company
undertaking heavy fabrication in carbon steel aratie materials from design through to
installation and commissioning. In addition to slyppy multi-discipline services in the oil and
gas industry, the company has considerable exmerieith fabrication and site installation in
many sectors, including the New Zealand geothes®etior.

Photo of Mokai geothermal project

Over the last ten years Fitzroy Engineering haskeaion several major geothermal green field
projects. Three of these have been as the mechanlweontractor to Ormat Pacific. The scope
of work for these projects has included the medwarnnstallation and fabrication of mechanical
equipment and piping for the client. The ownerghelse projects were Contact Energy,
Tuaropaki Power Company Ltd and in the 1990s tleetktity Corporation of NZ. The total
value of all these projects is in excess of NZ $18m

Due to the cyclic nature of the New Zealand madketpresence in the geothermal industry is
purely project driven. Because of the diverse reatdrour business we are able to implement a
strong project management team and strategy tloatsalis to undertake both the complex shop
fabrication and site installation, utilizing ouighly developed systems and procedures and staff
from our mechanical, industrial coatings and sddifiy & rigging divisions to undertake the
work.



Contact details

Fitzroy Engineering Group Ltd Greg Mischefski, Meting Manager
Devon Road, New Plymouth Ph: +61 3 9789 5516

New Zealand Emaigmis@bigpond.com




Holster Engineering Company (2003) Ltd

HOLSTER ENGINEERING CO (2003) LTD is located at TOROA in the centre of

the North Island of New Zealand. It has a moderl] @quipped engineering workshop

and specialises in both large and medium scalegowacengineering, most welding

procedures, a wide range of Metal Spray applicatitabrication and manufacturing

programs. It can best be described as a mediumawylengineering repair service company that
offers a specialised service in Metallizing and Niaery Repair.

Main activities

Modern Machine shop with well established backamglities. Additionally we have

some on site machining capability.

Fabrication facilities suitable for unit fabricatiaip to 7 tonnes weight.

Metallizing facilities for all types of metallizezbatings. Facilities are capable of handling large
roll repair work and resurfacing of rolls.This fitgi is the most modern and up to date unit in
New Zealand and our operators have training fromme®uMetco of New York and Metallisation
of England. We also currently hold Lloyds approval.

Dynamic balancing of units up to 4 tonnes and ém{salancing is also available.

Our facilities also include our normal stock of figating steel, approximately 100 tonnes,
including mild steel plate up to 100mm thick. Stac&ludes 30 tonnes of shafting,both High
Tensile and Mild Steel up to 250mmg@

Additionally we have an associate company HOLSTERBLY CO (2003) LTD, a

member of the TradeZone Industrial Group, whichdasmprehensive range of

engineering consumables always in stock.

Machining facilities

1. Poreba Lathe: 1346mm swing x 10meters B.C.

2. AIC Lathe: 120mm swing x 10meters B.C.

3. Berthiez Vertical Lathe: 4.5meters table diamgt&5Tonne capacity

4. Giddings & Lewis Horizontal Borer: 3048mm x 152dd. 1524mm Vertical Travel. 130mm
Spindle

5. Hamilton Vertical Lathe: 1800mm Table diametér Xonne Capacity.
6. Mechanicy Universal Milling Machine: 2550mm x0#m Table

7. Cincinnati No 3 Universal Milling Machine: 2400mx 400mm Table
8. Gorky Universal Milling Machine: 2400mm x 400mirable

9. Pacera Universal Milling Machine: 1800mm x 400mafle

10. Pallas Universal Milling Machine: 1200mm x 3Q@riable

11. Seven Centre Lathes Ranging from 3meters tm@0Between Centre
12. Radial Drill: 80mm capacity x 2400mm Arm

13. Shaping Machine: 800mm Stroke



14. Churchill Cylindrical Universal Grinder withternal grinding attachments: 330mm Diameter
x 900mm B.C.

15. Tool & Cutter Grinder

16. Twin Head Superfining Finishing Machine

17. Toolpost Grinder with Diamond Grinding Facility

18. Linisher 50mm x 900mm Belt

19. Portable Key Mill: Up to 38mm capacity

20. Radial Drill: 80mm capacity x 2400mm Arm

21. Slotting Machine: 600mm Table Diameter x 2608inmoke

22. Churchill Cylindrical Universal Grinder: 250mameter x 500mm B.C.
23. Universal Cylindrical Grinder (Churchill): 25@mdiameter x 500mm B.C.
24. Tool and Cutter Grinder.

25. Twin Head Superfina Finishing Machine.

26. Landis Semi-automatic Screwing Machine.

27. Vertical Bandsaw: 450mm throat.

28. Vertical Bandsaw: 500mm throat.

29. Horizontal Bandsaw: 250mm diameter capacity.

30. Velox Hacksaw: 190mm diameter capacity.

31. Velox N° 2 Hacksaw: 190mm diameter capacity.

32. Linisher: 50mm x 900mm belt.

33. Key-way Broaching set and Broaching Press@®tom.

34. Portable Key Mill up to 38mm capacity.

35. Tool Post Grinder with diamond grinding fagilit

36. Hydraulic Press: 100 tonnes capacity.

37. Portable Hydraulic Press Facilities

Contact details

Chambers St (P O Box 129)
Tokoroa, New Zealand

Ph: +64 7 885 0300

Fax: +64 7 8854703
Email: holsters@xtra.co.nz




IPSCO

IPSCO is a privately owned sales and engineeringpemy based in Auckland NZ with over 40
years experience in all aspects of air movementiltaation, fume and dust control and water

cooling.

Products and services offered include the desigmufiacture, supply and commissioning of:

Fans and Blowers
Water Cooling towers
Intake air filtration systems

Gas ( H2s ) removal filters and systems

Control room and motor control center air qualitgnitors.

Brand Names

New York Blower- Fans and blowers
Carter Water Cooling Towers
Pahapur Water Cooling Towers
Viledon Air filtration

Purafil Gas Filtration and Equipment.

Contact details

P O Box 22342

Auckland 1640, New Zealand
Ph: +64 9 2763639

Fax: +64 92762219

Mark Holm, MD
mark@ipsco.co.nz







Kawerau Engineering

Located in the heart of the Eastern Bay of PlergwN ealand, Kawerau Engineering Ltd was
established in 1965 as a plant maintenance proaiai@éigeneral engineering works. The region
boasts some of the countries largest process melisBervicing these has required the local
Engineering sector to have some of the largest yleagineering capacity in New Zealand.

Capabilities

Although industrial maintenance remains a majot pebusiness, the diverse range of skills and
knowledge accumulated through our maintenanceiieti\have enabled the company to grow
into a highly capable fabrication facility.

The major workshop focus is a full range of fabtimaand plate forming activities. Work carried
out includes pressure vessels, heat exchangeks, fiture stacks and ducting, hydropower
penstocks and turbine casings, conveyors and manedjuipment.

The workshops are equipped with CNC profile cutangl plate nesting capabilities, plate
development software, 300 tonne press brake andisant plate rolling and guillotining
capacity. Shop lifting capacity of 32 tonnes with @nderhook clearance and a manipulator
capacity of 60 tonnes. Welding equipment includesnge of high capacity flux cored arc MIG
welders, submerged arc, both mobile and fixed, Blgk and mobile engine welders.

Complementing the heavy fabrication capacity aeeghetal fabrication workshop and
fitting/machine shop. The sheetmetal workshop maetufe and install a wide range of industrial
sheetmetal products including fans, ductings, ayesoand machinery guards. They also carry out
a considerable amount of maintenance sheetmet&l fmomdustrial clients. The fitting/machine
shop carry out maintenance and repair to rotatmghgydraulic machinery and do general
machining/precision engineering for external clkeamd other departments within the company.

Contact details

36-40 Liverpool Street and Manukorihi Drive (P OxB8b)
Kawerau, NZ

Ph:  +64 7 323 8402

Fax: +64 7 323 8313

Greg Adams, Managegreg@kaweraueng.co.nz

Jon Evans, Contracts Managen@kaweraueng.co.nz
Neil Howe, Engineering Managereil@kaweraueng.co.nz







Maunsell Ltd

Geothermal Generation Services

Maunsell Ltd

Maunsell is one of the fastest growing engineecoigsulting firms in the Asia-Pacific region,
where it is recognised as a top-tier firm in poaed energy, transport infrastructure, buildings,
environment, and minerals and industry. Maunseitiistry leading position is based on the
expertise and project management capabilitiesdtéff, with a reputation for delivering world
class design solutions for complex projects.

Geothermal Capability

Maunsell provides all services required to plarsigie and implement geothermal energy
projects. We provide advice to clients on sellingesnhouse gas emissions reductions via the
Clean Development Mechanism (CDM) or similar vedsclOur innovative professional teams
offer a comprehensive service, encompassing thke stiructural, automation and electrical,
architectural, environmental, process and mechbotraponents of geothermal power plant and
steam field projects. We also assist clients agwvking-term electricity supply strategies and
formulate national energy master plans.

We have the capability to take projects from tig@ntification through to pre-feasibility and
feasibility studies, analyse environmental andadife cycle impacts, provide all design,
engineering and cost estimating services and suppacurement, construction, commissioning
and long-term monitoring. Our services are typicplovided by multi-disciplinary teams and
include policy studies and strategy developmemjeggt planning and preparation, contractual
services, engineering services, financial servieeshomic analysis, capacity building and
training.

Maunsell provides fully integrated, innovative, fgssional consulting services to clients for a
range of geothermal energy technologies includingls and dual flash steam turbine power
plants, Organic Rankine Cycle (ORC) power plarmisplgined steam and ORC power plants,
wellhead type power plants, and geothermal fluidection and disposal systems.

Hallmark Projects
Preliminary plant / steam field layout and desifithe 300 MwSarulla Geothermal Power Project,
Indonesia
Review, design and supervision of the 110 MW Wayahgdu 1l Geothermal Power
Project, Indonesia



Project Management Engineer for the 50 MW MutnovSlepthermal Power Plant, Russian
Federation

Design and specification of the 65 MW Kawerau Geuotial Power Plant, New Zealand
Lihir Steamfield Extension (20MW), Papua New Guinea

Project and construction management of the 110 MWuBg Salak Geothermal Power Station, Indonesia
Technical review of the 20 MW Nasulo Geothermal Bofroject, Philippines

Feasibility and design of the 20 MW Wairakei Bin&ilyid Type Geothermal Plant, New
Zealand

Project Implementation Consultant for the 2 MMNMUmMbu Mini-Geothermal Power Project, Indonesia
Feasibility and design of the 6.2 MMlito Langano Geothermal Power Station, Ethiopia

Efate IPP Geothermal Project — Review of Power lPage Agreement & Advisory Support,
Vanuatu.

For further information, visit our websitevw.maunsell.conor contact:

Alistair Tait

Regional Director — NZ International
Tel +64 9 379 1285
alistair.tait@maunsell.com

Warwick Cutfield

Technical Director — Generation NZ
Tel +64 9 379 1283
warwick.cutfield@maunsell.com




Mechanical Technology Ltd

MTL is a Mechanical Design Consultancy, speciajsmGeothermal and Hydro power
generation.

Projects

We have successfully designed and commissionedge raf geothermal projects, including:

o Poihipi 55MW Geothermal Power Station, Taupo
o Lihir 3S0MW Geothermal Power Station, Lihir, PapuaviNGuinea
o Lihir 20MW Geothermal Power Station, Lihir, PapuaviNGuinea

We are currently working on a range of geothernoalgr projects in the North Island.
Contact details

42 George St P O Box 96 030 Emaifo @mtinz.co.nz
Mt Eden Balmoral Web:www.mtlnz.co.nz
Auckland, New Zealand
Ph: +64 9 638 3447
Fax: +64 9 638 3448







MECO ENGINEERING

Meco Engineering Company Ltd

This company was founded in 1953 and is now regidtas Meco Engineering Company
Limited. Based on the original site, our Head afand fabrication workshops are in prime
location on the heavy haul route servicing Porahaki. All workshops are well equipped with
facilities for machining, light fabrication projestpipe spooling, plant and general maintenance,
structural steel, plate fabrication, and coded weld NZ 4711 to ASME IX).

The success of the business is in its highly fliexworkforce with no demarcation between
trades. A number of the staff has been employéid thhe company for many years and all trades
are supported by a highly qualified, professionahagement team.

Our mission statement: A Quality management sy$terthe manufacture and project
management of light and heavy engineering, macyiaimd stainless steel fabrication.

Aspects of the service we offer include:

Fabrication: heavy plate, vessels, tanks, pioek.

Structural fabrication and installation.

Fabrication: Mild steel, alloy and sheet-metalriu

Machining: Turning, milling, shaping and driltn

Plant Maintenance: Installation and shutdown.

Hydraulic and Pneumatic repairs and maintenance.
Compressor and air systems overhaul, instahiadiod maintenance.
Cranage (hire) and hiab/transport.

Stainless steel, aluminium fabrication and iasioin.

Coded qualified welding.

Mechanical maintenance and installation.

Commercial & Domestic roller door installationédimaintenance.
Security panels, grilles, automatic gates.

Boundary chain link & barbwire fencing, swimmipgol fencing.

bR . T . R B T N R N .

Projects

Dynachem- Bell Block, Formaldehyde Plant, Main StructaMechanical Contractor.
B P Oil - New Plymouth. Relocation of depot, Main Struat& Mechanical Piping Contractor.



Watties NZ Ltd (Heinz Watties Group) — Fielding. Installation of new Potato Chip Comgle
Mechanical Contractor.

New Plymouth District Council - Waste Water Treatment Complex, installation @i mpipe
work, treatment of Effluent Re-use System. Puki&iAduseum & Library, architectural
metalwork and fit out. Standby generator instadlatiAirport baggage conveyor system.
Methanex — Motunui. Durene load-out facility and handlifgping & Mechanical Contractor
plus structural packages.

Taranaki Electric Power Board (Genesis Energy}- Eltham. Fit out of line vehicle, Hydraulics,
Pneumatics, Structural, Bodywork & Electrical.

Zapata International - Alterations & additions to Module facilities,dacation & offshore
installation.

Ford Motor Company — Wiri Auckland. Installation of major plant, assated piping and
structural work. Swarf recovery system throughdagct

Fletcher Aluminium — Hamilton. Anodizing tanks. Site installationr8echanical connections.
Tegel Foods- Bell Block. Plant modernisation, cooling towstructural steel, refrigeration
piping.

Jord International Pty Ltd — Australia. Fabrication of rotary filter for coalining operation.
Fabrication of rotary filter for sugar vacuum extran.

Memcor Pty Ltd — Australia. Fabrication of Water filtration plant

Pak N Save Supermarket- New Plymouth. Structural steelwork.

Hamon Thermal Europe — Huntly. Power Station E3p — cooling tower.

Shell Todd Oil Services Ltd— New Plymouth. Offshore Marine Certified contasjestructural
steel, piping to all codes.

Downers— Wellington. Renouf Tennis Centre, Main Struckt@antractor.

Robert Stone & Co Ltd — New Plymouth. Pipe furniture structural platferfor Kapuni
Ammonia Urea upgrade and Kinleith Timber Mill updea

Fitzroy Engineering Group Ltd — New Plymouth. Pipe furniture — structural segbports.
Kapuni Ammonia Urea upgrade. Vessel fabricationréarctors. Heavy plate boiler ducting
sections.

John Thompson NZ Ltd — Hamilton. Kiwi Dairy Co Ltd Structural Steel gatles, platforms,
walkways, heavy plate boiler ducting, mechanical&ding on site services.

Kiwi Dairy Company (Fonterra) — Hawera. Structural Steel, 4703 stainless sipeiqn
machinery installation. Inglewood, Brixton, Oka&1ainless steel, carbon steel work packages.
Machinery, maintenance, etc.

Procom— New Plymouth. Structural steel & commercial dofmr warehouse, retail premises.
Liardet Street Apartments — New Plymouth. Structural steelwork.

Contact details:

81 Breakwater Rd (P O Box 6044) lan Lind — MangdDirector
New Plymouth 4344, New Zealand ilanlind@meco.co.nz
Ph: +64 6 751 0339 Mobile: 021 863 260

Fax: +64 6 751 2567



ENGINEERING LTD
NDA Engineering Ltd

NDA Engineering Ltd is the parent company for tieANGroup. It is a privately owned
company with its headquarters and main workshoptamilton, New Zealand.

NDA'’s core business is stainless steel fabricatibmanufactures plant for the food and
chemical industries from small liquid holding tartkshuge complexes for the drying of liquids
to fine powders. The company also supplies préamyeequipment to industry, and provides site
management services.

NDA's fabrication capabilities are unique in Ausasia and unmatched in the Pacific rim.
Workshops have a total covered area of 25,00&ith maximum headroom of 20 m and lifting
capacities of 45 tonnes (fixed) and 200 tonnes {l@pbSophisticated equipment is available for
handling, welding, turning, rolling and water jeitting of stainless steel and other materials.

NDA has a highly skilled work force with a capatyilof up to 7,000 person-hours per week.
The facilities, staff, and experience give NDA tapability to deliver huge processing
equipment complexes within months, on site, on time

NDA has experience with a wide range of materiad$uiding numerous grades of austenitic and
duplex stainless, super austenitic steels, sugdexluand a variety of other metals and alloys.

The company has an experienced in-house desigdrandhting team using CAD and advanced
software packages such as finite element analygsoduce accurate specifications and
drawings that meet international standards.

Recent developments include:
Domed-bottom silos giving numerous benefits
“Squat” design silo for large volumes
CIP with manway door closed
New refrigeration pad designs for vessels

The company produces plant and equipment for uieeibrewing, wine, chemical, mining,
pharmaceutical, petrochemical, pulp and paperti@mdport industries. Products include storage
and process vessels up to 1.2 million litres, cqutedsure and jacketed vessels, heat exchangers
and road transport tankers.

ISO and ASME Accreditation

When NDA became ISO 9002 accredited in 1991 it tadirst stainless steel fabrication
company in New Zealand to do so. In 1994, the @mgmchieved ISO 9001 accreditation.

In August 2001 NDA Engineering achieved ASME U Spaaccreditation. Under this
accreditation NDA Engineering is authorised to gesmanufacture and certify pressure vessels
in accordance with ASME VIII.



Contact details

709 Te Rapa Road Ph: + 647 849 2979
Private Bag 3018 Fax: +64 7 849 2971
Hamilton Website www.nda.co.nz

New Zealand E-mail: sales@nda.co.nz




Page & Macrae
Page & Macrae Ltd

Established in 1954, Page Macrae Engineering offevle range of engineering products and
services from design through to fabrication, cargton and installation in carbon, stainless and
alloy.

Our 195 employees have completed a large rangengplex multi-million dollar engineering
projects and specialist piping installations inustties such as geo-thermal and general power
generation, water treatment, petrochemical, pulpafer, food processing, dairy, mechanical
equipment relocation, maintenance and installation.

Page & Macrae Ltd. is currently carrying out thechranical installation including piping for the
Kawerau 90MW Geothermal Power Station.

Page Macrae is also focusing heavily on the R&D theccommercialisation of a wood waste
fuelled combustion chamber for the production aérgy.

We pride ourselves to work with our clients to dudng-term ‘win-win’ relationships creating
the best solution and the greatest value for them.

Contact details

61 Aerodrome Road Ph:  +64 7 575 5079
(P.O. Box 4050) Fax: +64 75755994
Mount Maunganui 3149 Emaiinfo@page-macrae.co.nz

New Zealand Web:www.page-macrae.co.nz







PLANT & PLATFORM Consultants Ltd (P&P)
Introducing P&P

PLANT & PLATFORM Consultants Ltd (P&P) was formed in 1986 to provide engineering design
and management services to clients in the petrochemical, oil and gas, chemical, power, and
industrial fabrication industries.

P&P's personnel are internationally experienced professional engineers, drafting and technical
support personnel. This team can provide a complete service from concept and feasibility
studies, planning, budget preparation, detailed design and drafting through to management of
projects, construction management and commissioning supervision.

P&P's particular expertise is in the petrochemical, oil and gas, and energy industries as well as
onshore transmission pipelines and related facilities.

P&P operates under an ISO 9001 - 2000 accredited quality system.

Geothermal Capabilities and Experience

P&P can provide engineering services to the geothermal industry for pipelines and facilities
ranging from a full EPCM service down.

P&P designed the extensive geothermal fluid piping systems for the well sites, the gathering and
re-injection pipelines and the in-plant piping systems and associated structural supports for a
60MW binary cycle Mokai geothermal Power Station. Specific experience also includes several
safety related reviews and subsequent recommendations for existing geothermal power
generation facilities as well as detailed design of vent silencers, and pressure vessels.

Contacts

PLANT & PLATFORM Consultants Ltd
PO Box 660,

5th Floor, Atkinson Building,

141 Devon Street West,

New Plymouth 4310,

New Zealand,

p +64 6 759 2199

f+64 6 759 1139

Website: www.pandp.co.nz
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PFS Engineering Ltd

PFS Engineering was formed in 1992. The primajgailve of the company was to provide a
quality fabrication and services team to the ergyimg industry at large. Since then, we have
grown and built on our team of experienced andifiedipersonnel, to be able to provide clients
with quality project management from conceptiortigh to completion. We continuously work
in an environment that demands pre-establishedftianees, budget constraints and
inspection/test requirements as applicable.

October 2000 saw PFS Engineering purchase the ghahtachinery from Rolls Royce New
Zealand, and February 2001 saw the purchase o¥dheshops and buildings from Rolls Royce
New Zealand situated at 175 Riverlea Road, Hamil\e are now able to offer our clients a
workshop facility in excess of 30,000 square faeluding two 25 tonne gantry cranes (50 tonne
tandem lift) and two 10 tonne gantry cranes.

Workshop capabilities
With our vast range of specialized plant and eqgeipimve can provide the following services:

Cranage from 2 overhead gantry cranes of 25 toaadk €0 tonne tandem lift) 13 meters from
floor to hook.

Stealth Plus Profile Cutter, twin Oxy-Propane aryhéitherm HT2000 CNC Plasma cutting
plant with 3m x 12m bed.

Plate rollers with capacities up to 32mm.

Brake press to 12mm plate thickness.

Guillotining to 10mm plate thickness.

Fully automated ‘Cypress’ oxy\acetylene\plasma fpanch cutting and edge preparation
machine.

Large capacity section rollers equivalent to 1568 x 12mm angle rolling and flange ring
rolling to 180mm width.

Submerged arc welding facilities for pressure vigsigpe work.

Large stress relieving furnace 4m square x 6m long.

On site mobile workshop facilities capable of hamgllarge-scale site projects, utilizing the main
workshop facility as back up service.

Projects
Golden Bay
Precalciner ducting for the Golden Bay Cement pléild steel and 2205 materials.

Fabrication and installation.

Huntly EP3 Project.
Condensor supply, manufacture and install. Coragref 8 modules - Side A and B tube



modules, A and B inlet/outlet water boxes, A ance®irn water boxes, steam inlet trunk and
water outlet sump.

Total weight empty is 200,000kg plus and incorpedatver 11,000 tubes. PFS worked 24 hours
a day to meet the original delivery, and was aludathedule.

Hamilton Water Treatment Plant.

Fabrication and installation or large diameter (agdmetre) Stainless Steel and concrete lined
piping. Manufactured in our workshops and siteéalison of all elbows, branches, headers and
valves

Pressure Balanced Bellows

Manufacture and installation of pressure balaneagdibs for Huntly Power Station. 4 off
bellows, fixed to cooling water supply and returnest to side A and side B of the condenser.
Sliding flange controlled by hydrostatic pressuréake up movement generated by thermal
expansion and contraction of the condenser.

Huntly 400mgw Power Station

Genesis Power TRIPOL condensate polishing planth®icondenser boiler loop, complete with
regeneration equipment. Consists of one servisselgthree regenerators and one holding
vessel. All associated pipework and pumps. Sladmted in workshops and transported to site.
All site interconnecting pipe work and galleries.

Contact details

175 Riverlea Road (P O Box 350) Ph:  +64 7 856 6225
Hillcrest, Hamilton Fax: +64 7 856 6226
New Zealand Emaiinfo@pfseng.co.nz

Web: www.pfsenq.co.nz




Robt Stone & Company Ltd

Robt. Stone & Co. Ltd is one of New Zealand’s Istgend most experienced mechanical
engineering companies specialising in fabricatpyoject management & site construction,
mechanical design, and plant maintenance. We otfeprofessional skills to a wide range of
clients and industry sectors throughout New Zeglandtralia, the Pacific Islands and South
East Asia. Robt. Stone currently employs approxaiyad00 people in New Zealand and the
South Pacific.

Products and services

Core Services: Fabrication — Carbon and Stainlessl, SSite Installation and Erection,
Maintenance Services, Shutdown Support and Managemernkey Projects, Demolition,
Project Management, Engineering Design, Vesselgy@ws, Heat Exchangers, Tanks, Pipe
Work

Core Products: Pressure Vessels, Process Coluinela8d Tube Heat Exchangers, Pipe Work,
Tanks, Process Skids and Modules, Complex Strucdteal, Cross Country Underground
Pipelines, Plate Profiling and Pressing, Specislstding, General Fabrication, Shipping
Repairs And Maintenance, Yacht Keel Foils, Milk age Tanks — “Sphericool”, Tanks, Wine
Tanks, Hollow Thin Wall Stainless Steel ComponeRtsl] Over Cages, Fish Pre Cookers, Hot
Formed Bends

Projects

NEW ZEALAND STEEL KILNS CO-GENERATION 76 MW POWER RANT & BOILER
INSTALLATION (Auckland, NZ : 1997)

GREENMOUNT LANDFILL POWER STATION PROJECT (AucklantiZ : 1992)

HUNTLY POWER STATION Construction of 4 off 250 MWadBers (Huntly, NZ : 1975-80)
HUNTLY POWER STATION High Pressure Pipework & LoweBsure DW Coolers. (1978)
HUNTLY HELPER COOLING TOWER INSTALLATION (2005-06)

LIHIR MANAGEMENT COMPANY 30MW GEOTHERMAL POWER PR@ECT —
COOLING TOWER (2004-05 : Lihir Island, Papua NewiGaa)

LIHIR MANAGEMENT COMPANY 30MW GEOTHERMAL POWER PR@ECT —
MECHANICAL INSTALLATION CONTRACT (2004-05)

LIHIR MANAGEMENT COMPANY 30MW GEOTHERMAL POWER PR@ECT —
CONSTRUCTION OF POWERHOUSE BUILDING PACKAGE 2 (2605)

LIHIR MANAGEMENT COMPANY — WASTE OIL BOILER (2004-6)



LIHIR GOLD LTD 20MW GEOTHERMAL POWER PROJECT — MEGHNICAL
INSTALLATION CONTRACT (2005-06)

GEOTHERMAL STEAM COLLECTION EPC CONTRACT FOR THE RIW POWER
STATION (2006)

LIHIR STEAM SEPARATOR (2006)

SOUTHDOWN POWER STATION 45MW EXPANSION (2006)
SOUTHDOWN CO-GENERATION POWER STATION (1998)

MIGHTY RIVER POWER — ROTOKAWA REINJECTION PIPELINE005)
NZRC FUTURE FUELS PROJECT MECHANICAL & PIPING INSTAATION (2004-05)
OTAHUHU POWER STATION - BOILER ERECTION (1998)

POHIPI GEOTHERMAL PROJECT (1996)
POIHIPI GEOTHERMAL POWER STATION MECHANICAL OVERHAU (2000)

ROSEDALE LANDFILL POWER STATION PROJECT (1992)
SILVERSTREAM LANDFILL POWER STATION PROJECT (1994)

STRATFORD COMBINED CYCLE POWER STATION MAIN COOLINGVATER
SUPPLY/RETURN SYSTEM (1997)

STRATFORD COMBINED CYCLE POWER STATION (1997)

STRATFORD COMBINED CYCLE 370MW POWER STATION (1997)

STRATFORD COMBINED CYCLE POWER STATION DEMINERALISEWATER TANK
(1997)

WEWAK TUNA PROCESSING FACILITY - 3.2MW POWER GENERAON PLANT (2004)

Contact details:

Head Office: www.robtstone.co.nz
17 Maurice Rd, Penrose (P O Box 40)

Auckland, New Zealand

Ph: +64 9 622 8600

Fax: +649 622 8601

Email: rstone@r-stone.co.nz




Service Engineers Ltd

Service Engineers Ltd has been responding to tedsnaf New Zealand’s primary,
manufacturing, and infrastructure industries foryaars. We employ 40 people, although this
number is increased according to project work load.

Our capability includes design and build of mechahplant, tanks, pressure vessels, specialised
equipment for timber processing, waste water egaigihydro and thermal power stations, coal
handling and screening plant.

Our skilled trade force includes precision machgjisoded pressure welders, general fabrication
hands, and site erection and installation teams.

We have a dedicated stainless steel shop to segretginless from carbon work.

Our outside service crews carry out maintenang#ants such as the Carter Holt Harvey Penrose
paper mill, and the North Shore City Council’s veagfater treatment plant.

Installation and project work is directed by ouoject engineers — one of whom has recently
returned from Fiji where we had a contract to bailfiiel oil storage and delivery facility.

Projects

Wairakei Geothermal Power Station — Re-engineeneéd@anufactured parts for well head
valves. (Pressure tested to 2,500 P.S.1.)

Otahuhu ‘B’ thermal power station — ‘Design andIBuof tanks, pressure vessels, high pressure
pipe spooling, valving, structural steelwork, pteiths and access ways. This project included
installation of the mechanical equipment and stmad. Also design, build, install and test the
CO2 fire extinguishing plant for the gas turbine.

Pohipi Power Station — Fabrication of pressure elesand gates for the cooling system.

Southdown gas fired power station — Pipe spoolitig)Gas Coalesc Unit manufacture and
installation, installation of chiller units.

Co-Generation Plant, NZ Steel Itd — High tempemagas ducting fabrication.

Co-Generation Plant, Watercare Services Mangereewester treatment plant — Fabrication of
ASME coded gas piping in stainless steel and casbesl, also medium pressure vessels. Supply
and installation of the refrigerated gas dryer, lasvesr, together with the design, manufacture,
installation and instrumentation of the siloxand agdrogen sulphide filtration plant.

Karapiro Hydro Power Scheme — Fabrication and llagian of tunnel lining.
6.5 m dia X 50 m length from 20 mm plate, also enreleaners manufacture and installation.



Tokaanu Hydro Power Scheme — Fabrication and Iatitai of flow control gates. This item
won an award for the consulting engineers, SKM.

Mangahaeo Hydro Power Scheme — Fabrication of pekst
Waihi Hydro Power Scheme, Wairoa — Installatiom dfoshiba ‘run of river’ turbine, together
with fabrication, installation and commissioningamintrol gates, screen cleaners and all ancillary

equipment.

Whirinaki Thermal Power Station — Water treatmemanufacture of the cation/anion system
vessels and skids.

Contact details

50-52 Porana Road Peter Lodge, CEO

Takapuna, New Zealand PLodge@serviceeng.co.nz

Ph:  +64 9 441 7790 Stewart Lodge, MD

Fax: +64 9 441 7799 stewart.lodge@serviceeng.co.nz

Email: janicecl@serviceeng.co.nz Alan Smail, Engineer & Chief Estimator

alans@serviceeng.co.nz




SIGMA

ENGINEERS ARCHITECTS PLANNERS

Sigma Consultants Ltd

Sigma Consultants Ltd is a multi-disciplinary compavhich provides services in architecture,
resource management and planning, and civil, strakcand roading engineering. The company
can trace its origins in Rotorua to 1963 and souneeat principals have in excess of 30 years of
experience of engineering in Rotorua and the CeENweh Island. Sigma Consultants Ltd
currently has 20 staff.

Sigma Consultants’ geothermal experience can khdedivinto three main areas; geothermal
power generation, buildings and planning.

Geothermal Power Generation

Sigma has provided consulting advice in planning @wil and structural engineering to Ormat
Pacific Inc. since 2003. In that time three pr@gdtave been completed and one is about to start
construction. The projects are:

Mokai Il — a 50MW extension to an existing poweat&in at Mokai near Taupo for the
Tuaropaki Power Company. Mighty River Power opetlagestation. The extension involved a
conventional steam turbogenerator unit and thre@rofat’s binary plants. Sigma’s scope of
work included the design and construction monigwhall civil works and structures including
pipe and vessel supports and foundations, accuanutsparator, muffler, a power house and
control room, a switch gear building and transfarfeeindations.

Mokai OEC 41 — a second 5SMW extension on the Mekaito make use of an increase in brine
production. The extension involved the construcbban Ormat binary unit and its integration
into the steam piping around the original turbogatwe. Sigma’s overall scope of work was
similar to that for Mokai Il with the addition ohecking the effects of the revised pipe layout on
the existing pipe supports and a review for conmgiéawith the NZ Building Code of the
aircooler structure which was designed in Israel.

Wairakei Binary Plant — a 15MW extension to the k&fleei Power Station to make use of the
energy in the brine that had been previously disggthfrom the steam turbogenerators to waste.
The extension involved the addition of two Ormatasy plants and the rerouting of the brine
output to reinjection. Sigma’s scope of work in@ddolanning the plant location and the design
and construction monitoring of all of the civil ks, including a large bund for acoustic reasons,
and the design and construction monitoring of tipe pnd vessel support structures, buildings,
fire water system and the off-platform pipe laytmtonnect into the Wairakei steam field
including a stream crossing.

KA24 — an 8MW power station for Geothermal Devel@mts Ltd at Kawerau adjacent to the
Tarawera River. The plant consists of one Ormatdyininit. Sigma’s scope of work included the
planning of the plant location, assistance withdbesents, the civil design of the site including



the on and off platform stormwater control andstrectural design of pipe and vessel supports
and containment structures, a building and supgiarttures for an accumulator, a separator and
two mufflers. The construction of this project past commenced.

Buildings

As consultants resident in Rotorua Sigma has te é&kount, as a matter of routine, of the
geothermal environment that developments occutammon foundation problems include
hydrogen sulphide and carbon dioxide gas flowsjadézl ground temperatures, hydrothermally
altered soils and occasionally artesianing hot w&ter example a number of the civic buildings
and amenities, such as the Civic Centre, the Aq@nte, the Wastewater Treatment Plant and
extensions to the Museum of Art and History, whigre designed by Sigma personnel have
special foundations. These include sealed groundiste interfaces using a gas proof
membrane, ground improvement under conditions af,lgas and hot water sometimes under
pressure, gas and heat relief reticulation anditieeof gas and heat resistant materials. On the
other hand problems develop in buildings post cacibn and these require a further set of
innovative thought and solutions. The main factoali of this is an awareness that these
conditions exist and that they can pose a thretltesafety of buildings and their occupants. We
find that these additional risks are not often apjated by consultants and developers who are
not exposed to this special environment.

Planning

The use of geothermal energy is a matter contrdiliedegional councils. Sigma has and is
assisting clients to secure new consents to tat@lmeharge geothermal waters for the purposes
of power generation. Coincident with this are aggtions for building consents for buildings and
structures where these are required. Sigma 