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SUMMARY

In October 1998 Premier Oil Australasia Pty Ltd (Premier) requested Woodhill Thornton to examine
possible development options for the Yolla and White Ibis gas condensate fields in the Bass Strait.
Previous Bass Strait basin development studies performed during 1995 had indicated that economic
development of the fields was unlikely to be feasible, or at best marginal.

This study was instigated to determine 1f recent engineering innovations could be applied along with
updated reservoir appraisal data to allow economic development of these gas condensate fields. The
possibility of co-producing oil from a separate oil reservoir overlying the Yolla gas field was also to
be examined as a potential means of enhancing possible development economics.

Field development is complicated by the relatively low recoverable reserves (335bcf, Yolla plus
White Ibis), the extended distances offshore (135-210km), the severe Bass Strait environment, water

depths of 60-80m, high carbon dioxide levels (up to 20%) and the high pour point (ca. 15°C) of the
Yotla crude.

Several development concepts were evaluated including manned and unmanned fixed platforms,
converted jack-ups, novel self-installing concepts such as Arup's ACE 90, and totally subsea
developments including oil storage and multiphase pumping options. CAPEX, OPEX and
abandonment cost estimates to +/- 30% accuracy were developed for a range of processing options
covering several Tasmanian and Victorian landfalls and points of sale, DCQ and swing quantities,

sales gas quality options, and oil export rates. Overall case-by-case CAPEX and abandonment costs
are compared in Figure 4-1.

Preliminary economic screening of the 22 cases evaluated on the basis of relative CAPEX and
product flow indicates that Yolla gas should be developed via Tasmania with a manned offshore
facility including gas dehydration and compression facilities — see Figure 3.5-1. Similarly, White Ibis
(and Trefoil), if required, should be developed via subsea tie-backs to Yolla. A 30 PJ/a development
on this basis is expected to cost ca. A3410M. A comparable Victorian alternative is expected to be at
least A$100M more expensive due to the additional offshore pipeline distances and the need to
remove CO, to meet Victorian gas specifications.

Additional marginal costs to include development of the Yolla oil reservoir range from A$65-150M
for recoverable oil quantities of 9-18 MMbbis depending on whether a leased FSU or a subsea oil
storage tank is used. The Arup ACE 90 concept appears to offer a low cost (ca. AS 475M) subsea oil
storage option. Removal of oil topside facilities after depletion may provide a timely opportunity for
expanding gas processing capabilities if additional gas reserves can be proved up in the Yolla area.

Further work is recommended to confirm the technical feasibility of subsea storage of a high pour
point crude. The issue of CO, disposal also needs to be addressed and the environmental
consequences assessed. Relative development phasing of Yolla, White Ibis and Trefoil reservoirs,
yearly production profiles, and assumed condensate yields should also be confirmed.
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. . YOLLA DEVELOPMENT STUDY . .

Figure 4-1: Case-by-Case CAPEX and Abandonment Cost Comparison
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1 INTRODUCTION

In October 1998 Premier Oil Australasia Pty Ltd (Premier), on behalf of the T/RLI and T/18P Joint
Ventures, requested Woodhill Thomton to examine possible development options for the Yolla and
White Ibis fields in the Bass Strait between mainland Australia and Tasmania. Previous Bass Strait
basin development studies (Ref 1, 2} performed during 1995 had indicated that economic
development of the fields was unlikely to be feasible, or at best marginal.

This study was instigated to determine if recent engineering innovations could be applied along with
updated reservoir appraisal data to allow economic development of these gas condensate fields. The
possibility of co-producing oil from a separate oil reservoir in the Upper Eastern View Coal Measures

(UEVCM) was also to be examined as a potential means of enhancing possible development
€CONOMICS.

The study was kicked off in mid October at Woodhill’s UK offices with an in-depth brainstorming
session. Potential offshore development concepts were identified for feasibility screening and
development cost estimation in Woodhill Thornton’s Perth offices. The dual office approach was
devised to combine access to the latest international oil and gas field development technology with
detailed knowledge of Bass Strait and Australian resources and conditions. This report outlines the
results of the brainstorming process, details the field development concepts identified, and provides

+30% cost estimates of the more favourable options. Some supplementary cases were costed to an
accuracy of +40%.

(After issue of Revision A of this report, Ove Arup reduced its ACE 90 concept cost estimate by
ca. 30%, and Yolla and White Ibis reserves were revised substantially downwards. The impacts of
these changes are captured in this revision.)

1.1 Background

Yolla and White Ibis are rich gas condensate fields (ca. 40bbl/MMscf and 60bbl/MMscf respectively)
located in the Bass Strait approximately 135%m due north of Burnie on Tasmania’s northern coastline
and ca. 210km southwest of Black Rock on Victoria’s southern coastline, near Melbourne. White Ibis
is located ca. 40km west of Yolla.

Water depths in the region range from ca. 60m at White Ibis to ca. 80m at Yolia.

Field development is complicated by the relatively low reserve levels (270 bef and 65 bef recoverable
from Yolla and White Ibis respectively), the extended distances offshore (135-210 km), high carbon

dioxide (CO,) levels (ca. 20% Yolla and ca. 8% White Ibis) and the high pour point (ca. 15°C) of the
Yolla crude oil.

A WOODHILL THORNTON 1-1 9843r010.doc Rev B, 10/02/99
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2 SCOPE OF WORK AND BASE DATA

2.1 Scope of Work

A formal detailed scope of work was not prepared for this study. Premier's requirements were

determined through a series of informal meetings and emails, and the Bass Basin Data Pack -
included as Appendix 1. The development study work completed included the following key

activities:

(i) Concept Development Brainstorming

(i1)

Identification of feasible development concepts

- (ii1)  Estimation of CAPEX, OPEX and Abandonment costs to £30% accuracy of four base cases:

) CASE 1A 30 PJ/a {nil swing) Industrial Tasmania (Burnie) .

— CASE 2A 40 PJ/a (+25% swing) Sales Gas to Victoria (Black Rock)
CASE 3A 30 PJ/a (nil swing) Industrial Gas to Tas plus 20,000 STBOPD export via FSU
CASE 4A 40 PJ/a (+25% swing) Sales Gas to Vic plus 20,000 STBOPD export via FSU

(1v) Estimation of CAPEX, OPEX and Abandonment costs to +30% accuracy of nine alternative

_ cases (where practical):
CASE IB as per Case 1A but with onshore CO, removal (Sales Gas)

- CASE IC Case | A developed subsea
CASE 1C2  as per Case 1C but with an unmanned wellhead platform
CASE 1D as per Case 1A but with offshore CQ, removal

- CASE 1A2  asper Case 1A but a Bell Bay landfall / Sales Gas destination
CASE 2B Case 2A developed subsea
CASE 3B as per Case 3A but with a subsea oil storage tank

B ) CASE 3C Case 3A developed subsea via multiphase pumping
CASE 4B as per 4A but with a subsea oil storage tank

(v} Woodhill Thomton participation in Adelaide Joint Venture Marketing and Development Study
Workshops (09/10 November 1998)
(vi) Estimation of CAPEX costs to £40% accuracy of the following additional sensitivity cases:

CASE 1A3  asper Case 1A but with a 20 PJ/a Sales Gas flow

'''' CASE 1A4  aspercase 1A but with 40 PJ/a Sales Gas flow to Bell Bay
CASE 1AS  asper case 1A but with 40 PJ/a Sales Gas flow to Burnie

) CASE 2A2  as per Case 2A but with an east of Metbourne landfall {Venus Bay)
CASE 2A3  as per Case 2A but with a 30 PJ/a Sales Gas flow (nil swing)
CASE 3A2  asper Case 3A but with 10,000 STBOPD export (via FSU)

_ CASE 3B2  Asper Case 3A but with up to 10,000 STBOPD stored in Arup's ACE 90
CASE 3D As per Case 3A but with up to 10,000 STBOPD pumped to shore with gas.
CASE 4A2  asper Case 4A but with 30 PJ/a Sales Gas flow (nil swing)

A WOQODEILL TEORNTON
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(vii) Preliminary evaluation of Trefoil development cost options (£40% accuracy)

2.2 Base Data

Yolla Gas Field

Location;

Water Depth:
Reservoir Depth:
Recoverable Reserves:
Field Life:

" CGR of Gas:

Number of wells:
WHFP / WHFT:
Reservoir BHP / Temperature

Reservoir composition

White Ibis Gas Field

Location:

Water Depth:

Reservoir Depth:
Recoverable Reserves:

Field Life:

CGR of Gas:

Number of wells:

WHFP / WHFT:

Reservoir BHP / Temperature

Reservoir composition

(viii) Cost Reduction Review (to identify potential cost reduction options).

" The study was based on the following data:

Refer to Figure 1-1

80m

2900 m

270 bef

6 — 12 years (depending on sales contract)

ca. 40 bbl/MMscf initially

4 — 5 (depending on sales contract)

150 - 50 Barg /70 —80 °C

ca. 260 Barg / 100 - 110 °C, approximately at dew point conditions
see Appendix 3

Refer to Figure 1-1

60m

2200 m

65bcf

1.5 - 3 years (depending on sales contract)
ca. 60 bbl/MMscf initially

2

150 - 50 Barg /70 - 80 °C

ca. 260 Barg / 100 - 110 °C

see Appendix 3

Yolla Upper EVCM Oil Reservoir

Reservoir Depth:
Recoverable Reserves:
Production Rate:

Field Life:

GOR of Oil:

Pour Point:

Wax Content:

1850 m

15 - 30 MMbbl oil

10 — 20,000 STBOPD initially; 20,000 bbl/d total fluids

5 Years

1175 scf/bbl at 10 Barg, 50 °C (first stage separator conditions)
15°C

1.3%

A WOODHILL THORNTON
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Water Cut:

Artificial Lift Requirements:

Number of wells:
WHEFP / WHET:

Reservoir composition

Environmental

Ambient Seabed Temp:
Ambient Air Temp.:
Winds:

Waves:

Storm Conditions:

Pipelines

Material:

Design Temperature:
Design Pressure:

Inlet Pressure:

Coatings:

Burial:

Thermal Conductivities:

nil initially, rising to 95% after 5 years
Lift Gas (3 MMscfd per well)

2 -3 (Multi laterals)

10 - 65 Barg /50 - 60°C

sec Appendix 3
10 - 15°C
25°C (design)

10 — 20 knots average
6.0m and 6.8 m 1-year and 10-year wave return periods respectively

The region experiences exatropical cyclones, thunderstorms, and pressure
gradient intensification storms.

Offshore API 5L X65

(mechanically bonded CRA pipe specified where appropriate)
Omnshore API 5L X52

100°C

MAWP of specified standard flange at Design Temperature
Offshore: 130barg (ANSI Class 900)

Onshore: As required for salesgas specification

Offshore: 50mm concrete stabilisation, 400pm FBE internal
Offshore: Approximately half to fully buried

Onshore: burial at 0.9m minimum

Pipeline material: 60W/m.K

Concrete coating: 1.0W/m.K

Soil: 0.5W/m.K

Wall Thickness: As per material, design pressure, and corrosion allowance
Corrosion Allowances Nominally 3mm (7mm for wet inhibited CS pipelines)
Pipeline roughness: 0.0254mm
Pipeline route distances:  Yolla - Burnie 135 km
- Bell Bay 170 km
- Black Rock 210 km
- Venus Bay 122 km
- White Ibis 40 km
Burnie - Port Latta 50 km
Black Rock - Geelong 35 km
Venus Bay - Moe 100 km
A WOODHILL THORNTON 23 9843r010.doc Rev B, 10/02/99
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Cost Estimate Assumptions

Exchange Rates taken as A$1.00 = US$0.65, and A$1.00 = UK£0.38

Well Costs

Well costs were as advised by Premuer.

A WOODEILL THORNTON 2-4 0843r010.doc Rev B, 10/02/99



SR T A :‘\
“O’ Z.E i {J- RS |

A

PremierQil Australasia Yolla Development Study

3 TECHNICAL ANALYSIS

3.1 Brainstorming

A three day brainstorming session was held in Woodhill's UK offices between 8 October and 13

October 1998. Full details of the process and offshore development concepts considered are included
in Appendix 2.

Four offshore development concepts were identified as potentially favourable:

- aconventional fixed platform with floatover de¢k’

a converted jack-up
- Ove Arup's ACE 90 concept (see Appendix 5)

a subsea development

Use of a strand-jacked barge is not ruled out, however it is expected to have similar costs to a
conventional platform and hence it was not investigated separately.

FPSO's were considered but deemed unsuitable for a gas development due to their low level of

availability. In addition, FPSO mooring system designs are likely to prove problematic in water
depths of 80m under Bass Strait environmental conditions.

Similarly, barge-based and Spar development concepts were also considered but ruled out due to the
severe marine environment.

3.2 Concept Evaluation

Individual concepts were evaluated on a case-by-case basis using the following stepwise approach:

(i) Base Cases (Cases 1A, 2A, 3A & 4A) and Alternative Cases were evaluated from first
principles:

— process simulations were developed for each case using HYSIM to confirm concept
feasibility and to allow estimation of equipment requirements and investigation of product
quantities and qualities.

- offshore production gathering and onshore sales gas pipeline models were developed via
PIPESIM to allow reasonably accurate pipeline and slugcatcher size estimates to be
produced.

~ offshore, onshore and pipeline equipment lists were developed based on the above
sirnulations.

A WOODHILL THORNTON 31 9843:010.doc Rev B, 10/02/99
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— offshore facility footprints were estimated to allow alternative offshore development
concept costs to be estimated.

— costs for each base case were developed via a "building block" approach (further details are
provided in Section 4 below).

(The Altemative Cases (1A2, 1B, 1C, 1C2, 1D, 3B, 3C & 4B) were devised to investigate
potential CAPEX reductions for Case 1A. It was intended to apply any such reductions
discovered to other Base Cases as appropriate.)

(i) Sensitivity Cases (1A3, 1A4, 1AS5, 2A2, 2A3, 3A2, 3B2, 3D, 4A3) were evaluated making
maximum use of existing base and alternative case data. Equipment lists were not produced for
these cases. (HYSIM and PIPESIM models were developed to allow preliminary assessment of
production pipeline capacity in Case 3D.)

Preliminary design calculations for all cases are listed in Appendix 13.

3.3 Carbon Dioxide (CO,) Levels

As noted above Yolla gas contains approximately 20%mol CO,. As such under expected production
conditions it will be highly corrosive in the presence of free water. Preliminary investigations predict
corrosion rates of ca. Smm / year at 120 Barg and 15 °C with no corrosion inhibition, and ca 0.5mm /
year at 120 Barg and 15 °C with 90% effective corrosion inhibitor. (With well-managed facilities
inhibitor efficiencies of up to 95% are achievable.) Hence provided the gas is cooled to below 15 °C

(maximum expected seabed temperature) carbon steel pipework with a 6-7 mm corrosion allowance
can be utilised.

This option has been explored in Cases 1C1 and 1C2 (see below), Where temperatures are in excess
of 15 °C in these two cases corrosion resistant alloys (CRA) as mechanically bonded CRA pipe have

been specified. In all other cases, offshore gas dehydration has been included to remove the water
and allow use of carbon steel piping.

Subsea heat exchangers were considered as an alternative to the use of CRA pipe, but were not found
to have any significant advantages.

3.4 Offshore Structure

As noted in 3.1 above, four offshore development concepts were identified initially as potentially
favourable.

— aconventional fixed platform with floatover deck

- aconverted jack-up

A WOODHILL THORNTON 3-2 9843r010.doc Rev B, 10/02/99
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— Ove Arup's ACE 90 concept (see Appendix 5)
— asubsea development

OPS International Inc (OPS) and Production Testers Australia Pty Ltd (PT) were requested to provide
budget costs for either leased or purchased converted jack-ups based on preliminary topsides weight
and layout estimates for each of the four base cases. '

PT declined to respond. OPS responded stating that a heavy duty 300 ft WD rated jack-up would be
required and that a new-build vessel would cost between A$215-250M. OPS suggested that a
converted jack-up would possibly be less expensive, however no suitable deep water vessels were
currently available and in OPS's view were unlikely to become available in the near future given
typical rig market conditions. (That is, in a soft rig market the heavy duty deep water rigs tend to
push the smaller units out of operation). Whilst market conditions are prone to change, at this stage
Wwe ¢an see no reason to disagree with OPS's view.

Ove Arup & Partners (Arup) initially advised {Ref 7) that the self-installing ACE 90 concept could be
installed for ca. A$77M including substructure and barge deck but excluding topsides facilities.

Conventional fixed platform and subsea development concept costs were developed in-house (Section
4). Preliminary jacket costings indicated that a suitable facility could be installed for ca. AS60M that
15, ca. 30% less than Arup's ACE 90. Hence Base Case development concepts were pursued based on

installation of a conventional offshore platform. Subsea alternatives were also investigated.

Subsequently Arup advised (Ref 9} that its initial A$ 77M estimate was overly conservative and that
an ACE 90 concept including ca. 250,000bbl of wet storage could be provided for ca. A$ 55M. This
option hence became more attractive than a conventional platform for all cases, and significantly

more attractive for the oil production cases. It was therefore revisited via a Sensitivity Case (Section
in.

3.5 Base Case Concepts

Outline concept summaries of the four Base Cases (1A, 2A, 3A, 4A) development option are included
at the end of this section (Figures 3.5-1 to 3.5-4). Block Flow Diagrams for all options (where
appropriate) are included in Appendix 2. Process Schematics are included in Appendix 6. Further
details of each Base Case are provided below.

Case 1A - 30 PJ/a Sales Gas to Tasmania (Figure 3.5-1)
Case 1A is based on delivery of 30 PJ/a DCQ of Sales Gas to Bumnie on the Tasmanian coast. (Ex-

plant gas sales have been assumed with gas transmission to purchaser via a third party pipeline
operator.)

A WOODHILL THORNTON 3-3 9843r010.doc Rev B, 10/02/99
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The facilities required include 2 manned offshore platform, a 135 km two phase gas condensate

production pipeline to shore, an onshore gas processing plant and a 50 km condensate export line to
Port Latta.

Four pre-drilled Yolla gas wells are assumed tied back to an eight slot four leg jacket. A barge launch
is assumed with jacket piling via a derrick lay barge. A floatover integrated deck type topsides
(2000te) is proposed to minimise offshore commissioning costs. Well tie back and completion with a
platform based hydraulic work over unit has been assumed. (Alternatively, a Gorilla type jack-up
could be utilised to post-drill and complete the wells. Similar well costs are envisaged.)

Topside facilities include production cooling, three phase condensate, water and gas separation, gas
dehydration (TEG), water treatment, and condensate filter coalescers. Initially, wellhead flowing
pressures are sufficient to free flow production to shore. It is assumed that, from Year 3 onwards gas
compression and condensate pumping facilities are required to maintain production at a pipeline inlet
pressure of ca. 130 B:l}éf S‘I“lﬁ-n;: CAPEX phasing is based on this assumption. Information provided by
Premier regarding reservoir modelling indicates that this timing may vary between Years 3 and 5.
Two 50% gas turbine driven compressors are envisaged to provide suitable onshore sales gas
availability. Class 900 offshore piping was selected to minimise pipeline size and hence CAPEX.
Produced water is discharged overboard after condensate removal via hydrocyclones and degassing.

% 951
A 12" gas condensa:eJ[})rggdLétion pipeline to shore 1s required to ensure an onshore plant arrival
pressure of ca. 50 Bai‘g. This arrival pressure was selected to ensure efficient onshore gas drying and
to minimise onshore sales gas compression costs. A carbon steel production pipeline is sufficient
(despite the high gas CO, levels) as over-dehydration of the gas offshore will absorb any small
amounts of free water produced due to ambient cooling or pressure changes en route to shore.
Pipeline installation is assumed via a S.E Asian laybarge.

Onshore facilities are assumed to be located within 2 km of landfall. Facilities required include
siugcatcher, gas dehydration (TEG — to remove water extracted from the condensate), gas dewpoint
control, sales gas compression, condensate stabilisation and storage. LPG extraction is not required.
Two 50% 800 bbl slugcatchers were selected based on review of expected pipeline liquid hold-up.
Dewpoint control is envisaged via a turbo expander unit,

(A potentially less expensive Joule Thomson valve alternative was investigated, however it was
considered insufficiently fiexible to ensure that both sales gas dewpoint (-2°C) and condensate
product RVP (10 Psi) specifications could be met under all expected conditions. This option should
be re-visited if and when a development option is selected.)

Gas export is proposed via two 100% gas turbine driven sales gas compressors at a pressure of

80 Barg. The combination of a large offshore pipeline (and hence significant line pack), two 50%
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offshore compressors and two 100% onshore sales gas compressors should provide sufficient sales
gas availability for a dedicated purchaser.

Conventional onshore condensate stabilisation is proposed. Condensate export is assumed via two
new storage tanks located in the vicinity of Port Latta fuel oil import depot. A 50 km 4" condensate
pipeline with pumping and metering skid will be required to transfer product to the tanks.

Full details of all proposed offshore and onshore equipment items are inciuded in the Case 1A
equipment list - Appendix 7.

Industrial quality sales gas will be available at 30 Barg, ambient temperature, with a -14°C dewpc;int
and with a higher heating value (HHV) of 34.2 MJ/sm’, marginally below the Victoria sales gas HHV
specification limit of 36 MJ/sm® {Appendix 4) despite its higher CO, content (ca. 20%mol.) Full
details of expected Case 1A sales gas quality is included in Appendix 8 along with expected

condensate product makes. Scope exists for sales gas quality optimisation should Case 1A be
approved for further development.

Case 2A - 40 PJ/a Sales Gas to Victoria (Figure 3.5-2)

Case 2A i1s based on delivery of 40 PJ/a DCQ with 25% swing to a Victorian “Gascorette” assuming a
Geelong point of sale and a Black Rock landfall.

The facilities required include a manned offshore platform located over Yolla, subsea development of
White Ibis, a 210 km two phase gas condensate production pipeline to shore, an onshore processing

plant including CO, removal and LPG fractionation, and 35 km sales gas and condensate pipelines to
Geelong.

Four pre-drilled Yolla gas wells are assumed. Two subsea White Ibis wells will be installed
following partial depletion of Yolla expected after 4-5 years of Yolla production. (Clearly, in practice
White Ibis installation timing will be set by Yolla reservoir performance and sales gas demand.) The
White [bis wells will be completed subsea and tied back via a 12" 40 km flowline to an eight slot four
leg Yolla jacket. Each sub sea well is assumed to be connected to a three slot subsea manifold via
flexible flowlines and umbilicals. Two multiphase flowmeters, one per well, are provided on the
manifold for well testing and reservoir management. A 2" piggy-back line is proposed on the White
Ibis flowline to allow continuous injection of hydrate (ca.40-100 bbl/d of MEG) and corrosion

inhibitors. MEG will be recovered and stored on the Yolla platform along with the corrosion
inhibitor.

A White Ibis flowline pressure drop of ca. 15-25 Bar is predicted at the design flow of 60-
100 MMscfd. Flowline fluid temperatures are expected to fall to seabed levels (ca. 10 - 15 'C) within
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15 km of the subsea manifold due to ambient cooling. Hence, mechanically bonded CRA pipe is
assumed for the first 20 km of the flowline to prevent CO, induced corrosion.

As in Case 1A, a barge launched jacket is assumed with piles installed via a derrick lay barge. A
floatover integrated deck type topsides (2600 te) is proposed to minimise comrmissioning costs. Yolla
well completion using a hydraulic work over rig has been assumed for tying back the prednlled wells.

(Alternatively, a Gorilla type jack-up could be utilised to post-drill and complete the wells. Similar
well costs are envisaged.)

Topsides facilities are as per Case 1A but with additional separation capacity (22m’) to accommodate
White Ibis flowline slugs, a hydrate inhibitor recovery unit, and gas compression and condensate
pumps installed from Day 1 to boost White Ibis arrival pressures of ca. 120 Barg to the required

platform export pressure of 130 Barg. A 16" carbon steel gas condensate production pipeline to shore
is required to ensure an onshore plant pressure of 50 Barg.

Onshore facilities are assumed to be located within 2 km of landfall. Facilities required include
slugcatchers, CO, removal (Amine plant), gas dehydration (TEG), gas dewpoint control, sales gas

compression, LPG fractionation, storage and truck loading facilities, and condensate stabilisation and
storage.

Three 33% 2100 bbl slugcatchers were selected based on review of expected pipeline liquid hold-ups.
As in Case 1A, dewpoint control is via a turbo expander unit and gas export is via two 100% gas
turbine driven compressors. Unlike Case 1A, Case 2A requires CO, and LPG removal to meet
Victorian gas specification requirements (Appendix 4).

CO, removal via a conventional amine systerﬁ is proposed. (Previous studies (Ref 1) have indicated
that membrane-based CO, removal systems offer little, if any CAPEX advantages over amine
systems.) Due to the large amounts of CO, to be removed (up to 30 MMscfd), major amine facilities
are required leading to significant plot and CAPEX requirements.

LPG removal is via a conventional fractionation plant comprising de-ethaniser, de-propaniser and de-
butaniser columns, with separate propane and butane overhead products. Four Horton spheres are
envisaged to provide five days LPG storage:.two propane and two butane. LPG export via truck
loading has been assumed. Metering skid facilities have been incorporated.

Condensate export is assumed via a 4" pipeline to Shell's Geelong refinery.

Full details of Case ZA offshore, onshore and pipeline requirements are included in the Case 2A
equipment list - Appendix 7.
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Case 2A Sales Gas will be supplied to the gas transmission line in the Geelong area at a pressure of
ca. 38 Barg, via a 35 km buried onshore gas pipeline. A hydrocarbon dewpoint of ca.-37°C is
anticipated, with HHV and Wobbie indices of 40.1 MJ/sm® and 50 MJ/sm?® respectively and a CO,
content of 2.5%mol., comfortably within Victorian Sales Gas specification limits (Appendix 4).

Scope exists for sales gas quality optimisation should Case 2A be approved for further development.

Full details of expected Case 2A product quantities and qualities are provided in Appendix 8.

Case 3A - 30 PJ/a Sales Gas to Tasmania with 20000 BOPD oil production (Figure 3.5-3)

Case 3A is based on delivery of 30 PJ/a DCQ of sales gas to Burnie on the Tasmania coast, f:lus
offshore export via a Floating Storage Unit (FSU) for oil production of up to 20,000 STBOPD. That
15, it 1s identical to Case 1A except that in addition 1t incorporates sufficient offshore facilities to
allow production of up to 20000 STBOPD from the Yolia upper EVCM oil reservoir.

The additional offshore facilities required include three multilateral oil production wells, a twelve slot
four leg jacket (that is, four slots more than Case 1A), oil stabilisation, associated gas compression,
lift gas supply, oil export and (oily) produced water treatment, and an offshore loading line, CALM
buoy and FSU. A 2700 te integrated deck is envisaged. Installation methods are as per Case 1A.

A separate (that is, oil and Yolla gas condensate are not co-mingled) two stage oil stabilisation train is
proposed with first and second stage oil separators operating at 10 Barg and 1 Barg respectively.
Associated gas (up to 40 MMscfd) is recovered and compressed up to 50 Barg before co-mingling
with Yolla separator gas production. It should be noted that the additional oil facilities require
installation of offshore gas booster compression facilities from day 1 to allow associated gas

recovery. Oil lift gas requirements of 3 MMscfd/well (15 MMscfd total) at a pressure of ca. 130 Barg
have been assumed.

Oil heating and circulation pumps are required on both the topsides and the FSU to allow for the
relatively high oil pour point of 15°C. (Operational experience may demonstrate satisfactory
performance via pour point suppressants or via condensate blending, however insufficient data is

available at this stage to justify such optimistic assumptions. Hence the more conservative and costly
heating option has been selected.)

Oil production is expected to decline rapidly over five years, after which time the oil facilities can be
mothballed or removed. The platform deck space could be utilised for expanding the gas production
facilities to handle the increased gas flowrates eg from White Ibis.

Increasing water production is expected with the decline in oil flow. Separate 20000 BWPD water

handling facilities (hydrocyclones and degasser) are proposed. (Separation of the oil de-watering
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facilities from those of the Yolla gas allows their removal after oil depletion when they are no longer
required, thus providing additional topsides area.)

No additional onshore facilities are required for Case 3A over and above those provided for Case 1A.
An equipment list for Case 3A is included in Appendix 7.

During production of the Yolla upper EVCM oil reservoir, onshore sales gas becomes marginally
richer due to recovery of the associated gas. [Initially sales gas will be delivered with a -12°C
dewpoint, a HHV of ca. 36 MJ/sm?, a Wobble Index of 40 MJ/sm® and a CO, context of ca. 16%mol.
Over five years industrial quality sales gas will gradually become leaner until Case 1A qualities are

achieved when oil production ceases. Full details of Case 3A product quantities and qualities are
provided in Appendix 8.

Case 4A - 40 PJ/a Sales Gas to Victoria with 20 000 STBOPD Oil Production (Figure 3.5-4)

Case 4A is based on delivery of 40 PJ/a DCQ with 25% swing to a Victorian Gascorette assuming a
Geelong point of sale and a Black Rock landfall, with offshore export via a FSU of up to
20000 STBOPD. That is, it is identical to Case 2A except that in addition it incorporates sufficient

offshore facilities to allow production of up to 20000 STBOPD from the Yolla upper EVCM
[ESErvoir.

The additional offshore facilities required in this case are almost identical to those additional facilities
required in Case 3A above, That is, additional multilateral oil wells, a larger jacket, a two stage oil
stabilisation train with interstage heating and oil circulation, associated gas recovery and
compression, lift gas supply, oil produced water treatment, oil export facilities including pumps,

loading line, CALM buoy and FSU. A 3300 te integrated deck is envisaged. Installation methods are
as per Case 2A.

No additional onshore facilities are required for Case 4A over and above those provided for Case 2A.
A Case 4A equipment list is included in Appendix 7.

As in Case 3A (above), during production of the oil reservoir, onshore sales gas becomes marginally
richer due to recovery of the associated gas. .However in this case the impacts on gas quality are
much less noticeable due to the proportionally lower amount of associated gas (30% in this case
versus 50% in Case 3A) and the more rigorous onshore gas processing, that is, including CO, and

LPG removal. Full details of expected Case 4A product quantities and qualities are provided in
Appendix 8.
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3.6 Alternative Case Concepts

The nine Alternative Cases described below were devised in an attempt to reduce Base Case CAPEX
costs. Alternative Case installation methods are only discussed where they differ markedly from
those assumed for the Base Cases. Outline concept summaries of feasible Altemative Cases 1B, 1C,
1C2, 1A2, 3B & 4A are included at the end of this section (Figures 3.6-1 to 3.6-6). Bilock Flow

Diagrams and Process Schematics (where applicable) are inciuded in Appendices 2 & 6 respectively.

Case 1B (Figure 3.6-1)

Case 1B is identical to Case 1A (above) with the addition that it incorporates onshore CO, removal

facilities with a view to supply sales gas quality gas to the Tasmanian market.

It is interesting in that it indicates that provided at least 3%mol CO, is left in the sales gas then
Victorian specifications for HHV and Wobbe Indices can be achieved. That is, it indicates that apart
from . the CO, speeiﬁcgtion, Victorian specification sales gas can be achieved without a LPG
fractionation plant. Thus significant savings in Casé 2A may be achievable by deletion of the LPG
removal and export facilitieé. This potential CAPEX reduction option has yet to be investigated in

detail although a corresponding order-of-magnitude cost reduction is identified in Section 4.3 below.

A Case 1B equipment list in included in Appendix 7. Case 1B product quality and quantity data is
included in Appendix 8.

Case 1C (Figure 3.6-2)

Case 1C is a subsea completion alternative of Case 1A. The wells are completed subsea and the wet
three phase fluid mixture piped directly to shore. A six slot subsea manifold is assumed at Yolla with
the four individual wells connecting to it via flexible flowlines and control/chemical injection
umbilicals. Wellhead control is provided through a surface Control Buoy linked to the subsea
manifold via a dynamic umbilical. Corrosion inhibitor is supplied to each wellhead and the subsea
manifold via storage tanks and injection pumps located in the buoy. Hydrate inhibitor (MEG) supply
is via a 2" piggy-back line from shore to the subsea manifold and to each individual wellhead.

To minimise CQ, induced corrosion, CRA lingd flowlines and a CRA subsea manifold are proposed.
In addition the first 30 km of the production pipeline to shore will consist of mechanically bonded
CRA piping. (Pipeline fluid contents are expected to cool to 15 °C within 15 km - see Section 3.3
above.}) The remainder of the pipeline will be constructed of carbon steel with a 7 mm corrosion
allowance.

An 18" offshore production pipeline was selected. This line size allows deferment of onshore
compression until approximately half way through the ficld life - Year 4. By Year 8 the predicted
slugcatcher pressure has fallen to ca. 20 Barg. This is considered the minimum practical suction
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pressure to ensure that only one stage of onshore compression is required prior to onshore gas
processing,.

The required onshore slugcatcher size is almost double that required in Case 1A (3100 bbls versus
1600 bbls), due to the increased pipeline size, different flow regime (wavy stratified as opposed to
annular in Case 1A), and increased liquid hold-up.

Clearly an optimum economic balance exists between pipeline/slugcatcher sizes and onshore
compression requirements. Whilst this optimum has not been investigated in detail at this stage,

significant changes from the selected compressor / pipeline configurations are not anticipated.

Onshore water treatment (hydrocyclones and degasser) and MEG recovery facilities are also required

in this case. Full details of Case 1C equipment requirements are listed in Appendix 7.
Case 1C product qualities and quantities are almost identical to those of Case 1A - see Appendix 8.

(It 1s techmically feasible to develop White Ibis in conjunction with this case - however detailed

review of systern hydraulics will be required to confirm onshore compression phasing and the
optimurmn White Ibis flowline size.)

Case 1C2 (Figure 3.6-3)

Case 1C2 is identical to Case 1C except that it incorporates an unmanned minimal facilities offshore
wellhead platform instead of a subsea development. Platform installation and well tie-back methods
are as per Case 1A. The minimal facilities include multiphase flowmeters for well testing and
reservoir management, corrosion and hydrate inhibitor injection facilities (MEG will be supplied via

2" piggy-back line from shore as per case 1C), power generation, life support utilities, temporary
accommodation and helideck.

Onshore facilities and product qualities-and quantities are as per Case 1C.

(It is technically feasible to develop White Ibis in conjunction with this case - however detailed

review of system hydraulics will be required to confirm onshore compression phasing and the
optimum White Ibis flowline size.)

Case 1D

Case 1D is identical to Case 1A except that it incorporates offshore CO, removal. This case was
explored as a means of reducing offshore production pipeline CAPEX via minimisation of its
required volumetric throughput. Offshore CO, removal reduces the raw gas to shore quantity by
ca. 20%. Unfortunately, hydraulic analyses indicted that despite the flow reduction a2 12" pipeline
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was still required. In addition, topsides weight and space requirements will increase dramatically to
support a 15-20 MMscfd CO, removal unit requiring an approximate footprint of 400 m? and
weighing ca. 700 te. Hence offshore CO, removal was not considered further.

Case 1A2 (Figure 3.6-4)
Case 1A2 is the same as Case 1A except that it incorporates a Bell Bay landfall with local

consumption of industrial quality sales gas, and local condensate export. Case 1A2 equipment
requirements are detailed in Appendix 7.

A 170 km production pipeline to shore is required in this case, however its diameter remains at

12" NB as per Case lA. Due to the increased pipeline hold-up predicted the required onshore

slugcatcher size increases by approximately 70% to 2800 bbls. Onshore plant CAPEX costs will
" increase accordingly. Onshore condensate pipeline CAPEX is however eliminated with this option.

Full CAPEX details are provided in Section 4 below.

Case 2B

Case 2B is a subsea completion alternative of Case 2A. Work on this option was halted when
hydraulic studies indicated that a 22" offshore production pipeline would be required. It was
considered that the additional pipeline, slugcatcher and onshore compression CAPEX due to the

larger pipeline would significantly outweigh any offshore CAPEX reductions achieved via use of
subsea facilities.

Case 3B (Figure 3.6-5)

Case 3B is identical to Case 3A in all aspects apart from oil export facilities. In Case 3A a leased
FSU is proposed. For Case 3B a subsea oil storage tank was investigated.

Additional offshore facilities required include high capacity (25000 bbl/h) oil shipping pumps and a
400,000 bbl subsea oil storage tank. Periodic shuttle tanker loading is expected to be monthly
initially, falling to once every three to four months by the end of oil reservoir life.

The cost estimate for this case was developed based on Case 3A building block estimates and on
CALM Buoy / loading line costs derived from a similar recent NWS project. A specific Case 3B

equipment list was not developed.

Case 3C

Case 3C is a subsea alternative of Case 3A based on multiphase pumps. Initial work on this option
indicated that it was unlikely to be feasible or economic.
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Four 2000m’h multiphase pumps would be required to raise the oil flow of ca. 140 m*h with a gas
volume fraction (GVF) of 95% from 10 Barg to 80 Barg. Such pumps are on the limit of currently
available multiphase pumping technology (maximum head and flow) and hence their proposed
utilisation poses significant technical risk.

Transfer of the three phase oil, associated gas, Yolla gas, condensate and water to shore is expected to
require a 20"-24" production pipeline. It was considered that the additional pipeline, slugcatcher,
multiphase pumps, and onshore booster compression CAPEX would significantly outweigh any
offshore CAPEX reductions achieved via use of subsea facilities.

_Case 4B (Figure 3.6-6)

Case 4B is identical to Case 4A in all aspects except for oil export facilities. As in Case 3B above,
Case 4B utilises a subsea oil storage tank with periodic shuttle tankers rather than a leased FSU.
Additional facilities and cost estimate basis are as per those detailed in Case 3B above.
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3.7 Sensitivity Cases

Nine sensitivity cases were evaluated:

CASE 1A3 asper Case | A but with a 20 PJ/a Sales Gas flow

CASE 2A2 as per Case 2A but with an east of Melbourne tandfall (Venus Bay)

CASE 2A3 as per Case 2A but with a 30 PJ/a Sales Gas flow (nil swing)

CASE 3A2 as per Case 3A but with 10,000 STBOPD export

CASE 4A2 as per Case 4A but with 30 PJ/a Sales Gas flow (nil swing)

CASE 1A4 as per case 1A but with 40 PJ/a Sales Gas flow to Bell Bay

CASE 1AS5 as per case 1A but with 40 PJ/a Sales Gas flow to Burnie

CASE 3D  asper Case 3A but with up to 10,000 BOPD pumped to shore with the gas.
CASE 3B2 as per Case 3A but with up to 10,000 STBOPD stored in Arup's ACE 90

Outline concept summaries for each case are included at the end of this section (Figures 3.7-1 to
3.7-9). With the exception of Cases 2A2, 3B2 and 3D, all the above cases are based on variations of
Base Cases 1A, 2A, 3A and 4A. Cost estimates for these cases (1A3, 1A4, 1AS, 2A3, 3A2 and 4A2)
were developed based on cost building blocks extracted from the Base Cases. Separate sensitivity

case equipment lists were not developed as the required cost estimate accuracy for these cases was
reduced to +40%. CAPEX details are provided in Section 4 below.

Cases 2A2, 3B2 and 3D are discussed further below.,

Case 2A2 (Figure 3.7-2)
Case 2A2 is an east of Melbourne alternative to Case 2A. A Venus Bay landfall (see Figure 3.7.2) is

assumed with sales gas and condensate export via tie-ins to the existing BHP/ESSO product pipelines
at Moe.

A 122 km 14" production pipeline to shore is required in this case, one pipeline size down from
Case 2A. A comresponding reduction in slugcatcher size may also be achieved however this effect is
expected to be marginal given the large CAPEX associated with this case - see Section 4.
(Preliminary examination indicates that onshore plant CAPEX could be reduced by ca. 2% if the
reduced slugcatcher size was incorporated into the cost estimate.)

100 km, 16" sales gas and 6" condensate production pipelines are required to transfer gas and
condensate products to Moe. LPG export is assumed via truck loading as per Case 2A.

A WOODHILL THORNTON 3-13 9843r010.dec Rev B, 10/02/99
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Case 3D (Figure 3.7-8)

This is an o1l production case based on producing the UEVCM oil reserves in the same way as case
3A. However instead of providing offshore storage and loading facilities for the crude oil, the o1l 1s
pumped into the gas pipeline and flows to shore with the gas and condensate.

A notional GOR of 2,000 SCF/Bbl was assumed to reflect the production of the UEVCM gas cap with
the oil.

It was estimated that up to 8,000 STBOPD of oil could be transported down the pipeline. A cost

estimate was prepared based on 10,000 STBOPD of oil being flowed to shore. It is estimated that to
achieve 20,000 STBOPD a 14" line would be required.

Two technical issues need to be resolved before the feasibility of this case can be confirmed. These
issues are:

e Crude oil pour point

* Pipeline Corrosion

The pour point of the crude oil is reportedly ca. 15°C. Minimum sea bed temperature in the Bass
Strait is 10°C. The pour point of the crude/condensate mix must be below 10°C or pour point
depressants will be required. Detailed laboratory work will be required to assess the impact of Yolla
gas condensate on the UEVCM crude pour point.

The base cases assume offshore dehydration to prevent wet CO, pipeline corrosion. Offshore
dehydration is based on over drying the gas to compensate for residual moisture in the liquids. The
gas/liquid ratio in the pipeline will change substantially with inclusion of up to 8000 STBOPD.
Condensate can typically be dewatered to 300-500 ppm by separation and filtration. It will be
difficult to achieve this level of dehydration with a crude oil. A second stage of oil separation has
been assumed together with oil heating in order to maximise crude oil dewatering. A further
improvement may be possible using electrostatic coalescing. However it is unlikely that the crude oil
could be dehydrated sufficiently to achieve a dry pipeline system. Therefore the issue of wet CO,
corrosion in the pipeline must be addressed. The presence of crude oil is known to reduce wet CO,
corrosion rates. However a thorough review of this issue would be required to confirm that the crude

pumping scheme is technically feasible. The solution may require CRA cladding of the pipeline for
the initial part of the route.

Onshore Case 3D liquids handling facilities were assumed as per Case 3A but scaled up to allow for
the increased liquids throughput (12000 bbl/d v 3500bbl/d). The onshore liquids pipeline for Burnie
to Port Latta was assumed to increase in size from 4" to 8".

A WOODHILL TEQRNTON 3-14 "~ 9843r010.doc Rev B, 10/02/99
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Case 3B2 (Figure 3.7-9)
Case 3B2 is identical to Case 3B in all aspects apart from the offshore structure. In Case 3B a

conventional jacket was assumed located above a subsea storage tank. In Case 3B2 Arup's ACE 90
concept is utilised (Appendix 5).

The ACE 90 is a self installing jack-up with a concrete gravity base structure (CGS) incorporating up
to 250,000 bbl of wet o1l storage. Topsides are mounted on a barge deck onshore, mated with the

CGS, and floated/towed to the field. The CGS is then jacked down to the seabed and the deck up to
provide the desired air gap.

The cost estimate for this case was developed using an Arup budget quotation (Ref 9) and Case 3D
building blocks.

Technical nsks exist with this case due to the unproven nature of the concept and the high pour point
of the crude. (A high reliability oil pump around/heating system will be required to maintain the oil

above its 15°C pour point. Whilst such a system is considered technically feasible it has yet to be
investigated in any detail.)

A WOODHILL THORNTON 3-15 9843r010.doc Rev B, 10/02/99
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3.8 Cost Reduction Review

A brainstorming session similar to the initial conceptual brainstorming review was carried out after
the bulk of the study was completed to identify the major cost drivers having potential scope for

further significant reductions in capital cost. The review concluded that CAPEX reductions may be
achievable in the following areas:

Offshore Facility Costs

The Base Cases assume normaily manned platforms with dehydration and compression. Options for
lowering the cost include:

e (Capability to operate a dehydration and compression platform on a not normally manned
basis. North Sea technology is continually developing the scope and complexity of not
normally manned production. The potential cost saving would be A$20 - 30M.

o Lower instailation costs from sharing vessel mob/demob costs with another project in the
Bass Strait. This could apply to both the platform and the pipeline. Vessel costs are quite

sensitive to market conditions. The potential cost reduction is in the order of A$5M.

* SE Asia fabrication of jacket and topsides may reduce fabrication cost in the order of A$S -
10M.

Pipeline costs

The main cost drivers for the pipeline are pipeline materials and vessel costs. The instalied cost of
the pipeline might possibly be reduced by:

e Installing twin flowlines in place of a single pipeline. The flowlines would not require
concrete weight coating and trenching/ploughing and hence the overall pipeline installed
cost would potentially be lower. The estimated potential cost saving is A$5 - 10M.

e Use of lower cost Cotrosion Resistant alloys (such as 13Cr). This would reduce costs on
White Ibis/Trefoil and also on the Yolla wellhead platform concept (Case 1C2). Potential
cost savings based on Case 1C2 are of the order of A520M. and Case L

Onshore plant

A locally constructed onshore plant has been assumed. Lower costs in the order of AS10M might be

achieved by constructing the plant from large modules or pre-assembled units (PAU). The potential

for this option would depend on the available sites for fabrication and the size/weight of the module
that could be transported to the plant site. The availability of local infrastructure is critical to this
issue.

Contracting Strategy

Use of novel contracting strategies may allow further cost savings of up to 5%.

A WOODHILL THORNTON 3-16 9843r010.doc Rev B, 10/02/99
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4 COST ESTIMATE

Base Case, Alternative Case and Sensitivity Case high level cost estimate summaries are compared in
Tables 4-1, 4-2 and 4-3 below. Base Case and Alternative Case costs were estimated to a target
accuracy of +30%, which is broadly consistent with the level of engineering undertaken to date.
Similarly, Sensitivity Case costs were estimated to +40% accuracy.

Table 4-1: Base Case Cost Estimate Comparison

Development Option / Case Number (Cost in ASM)
Building Block 1A 2A 3A 4A
30PJ/y to Tasmania 40PJ/y to Victoria Per 1A + 20,000bbl/d 0il | Per 2A + 20,000bbl/d cil

Yolta Wells ne 7o 123¢ 123
White Ibis Facilities® N/A 124 N/A 124
Offshore Platform 150 175 188 217
CALM Buoy & Loading N/A N/A 15 15
Production Pipeline 84 137 g4 137
Onshore Plant 68 138 68 138
Onshore Pipelines 5 13 5 13
Project Management 3 55 36 61
Total CAPEX 409 713 519 828
Annual OPEX 16 25 45 55
Abandonment Costs 32 43 39 51
Notes .
(1) See detailed cost summary for CAPEX phasing
(2) White Ibis cost is nominally independent of the option considered
(€3] Assumes 4 gas wells
4) Assumes 4 gas welis and 3 multilateral oil wells

Cost estimate summaries for each Base Case including expected CAPEX phasing requirements are
detailed in Appendix 9. Similar Alternative Case and Sensitivity Case summaries are included in
Appendices 10 & 11 respectively. Further details (cost estimate building blocks) are included in

Appendix 12. An overall case-by-case comparison of CAPEX and abandonment costs is provided in
Figure 4-1.

It should be noted that all cost estimates incorporate a 10% contingency (Appendix 12).
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Figure 4-1: Case-by-Case CAPEX and Abandonment Cost Comparison
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Table 4-2: Alternative Case Cost Estimate Comparison

Development Option / Case Number (Cost in ASM)
Building Block 1B 1C 1C2 1A2 3B 4B
1A + Onshore 1A w/ subsea
CO; removal completion

Yolla Wells ne 693 7@ 719 1239 123®
White [bis Facilities N/A N/A N/A N/A N/A 124
Subsea Completion N/A 36 N/A N/A N/A N/A
NCC Buoy N/A 23 N/A N/A N/A N/A
Offshore Platform 150 N/A 72 150 188 217
Subsea Storage Tank N/A N/A N/A N/A 38 38
CALM Buoy & Loading N/A N/A N/A N/A 15 15
Production Pipeline 84 172 172 99 84 137
Onshore Plant 87 99 99 70 68 138
Onshore Pipelines 5 5 5 N/A 5 13
Project Management 33 33 35 33 40 65
Total CAPEX 430 437 454 423 561 870
Annual OPEX 17 11 10 16 22 32
Abandonment Costs 33 31 33 32 41 53
Notes
(1) See detailed cost summary for CAPEX phasing. (3} Assumes 4 gas wells and 3 multilateral oil wells

(2) Assumes 4 gas wells

Table 4-3: Sensitivity Case Cost Estimate Comparison

Development Option / Case Number (Cost in ASM)

Building Block 1A3 1A4 1AS 2A2 2A3 3A2 3B2 3D 4A2
Yolla Wells 54@ 7I® 1 e | @ @ o105 | 1019 | 1019 | 1236
White This Facilities NA | 124 | 124 124 | NA ) NA | NA ) NA | NA
Offshore Platform 136 164 164 175 150 176 169 176 188
CALM Buoy & Loading N/A N/A N/A N/A N/A 15 15 N/A 15
Production Pipeline 78 113 - 97. 87 130 84 84 84 130
Onshore Plant 60 86 84 138 102 68 68 98 102
Onshore Pipelines 5 N/A ) 55 13 5 5 10 13
Project Management 28 46 45 55 40 34 34 36 45
Total CAPEX 301 604 590 705 506 487 476 505 616
Annual OPEX 14 20 20 25 18 44 19 20 48
Abandonment Costs 29 38 38 43 35 37 32 39 43

Notes

(1) See detailed cost summary for CAPEX phasing (4) Assumes 4 gas wells and 2 multilateral oil wells
(2) Assumes 3 gas wells (5) Assumes 4 gas wells and 2 deviated oil/gas wells
(3) Assumes 4 gas wells (6) Assumnes 4 gas wells and 3 multilateral oil wells
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4.1 Cost Estimate Methodology

Capital cost estimates for each Base case were broken down into “discipline areas” consistent with
how the development may be controlled from an organisational and cost aspect should it be approved.
The “discipline areas™ were:

* Engineering

e Equipment & Materials Procurement

» Fabrication

¢ Installation

o Commissioning

¢ Contractor & Premier/Joint Venture Indirects

Individual estimates or “building blocks’ for each item of equipment, offshore facility, onshore plant

units, and pipelines were developed and cost estimates produced for each based on the following

methodology and assumptions:

— Engineering and fabrication manhour estimates are based on in-house norms denved from
projects within the region with current local rates based upon a build up by discipline and
manhours.

— Equipment estimates are based upon factored equipment costs from direct vendor quotations.

— Factors for the individual cost elements are based upon recent in-house project cost data from
similar NorthWest Shelf projects.

—  Bulk material estimates are based upon in-house cost data for materials by weight.

— Installation mob/demob estimates are based upon a first principle build up from published data.

— Installation and Commissioning estimates are based on a build up of direct manning, equipment,
hours and rates.

— Indirect costs are based upon a build up from first principle rules and in-house cost data based
upon a variety of developments carried out within the region.

— The “Contingency Cost” is defined as +10%.

Each case cost estimate was then derived via suitable combinations of building block costs.

A WOODHILL THORNTON 4-3 9843r010.doc Rev B, 10/02/99
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4.2 Cost Estimate Assumptions

The following assumptions are based upon engineering input, previous project experience, current
market conditions, fabrication capabilitics and 1998 installation rates.

Wells
¢ Costs for Yolla gas and oil wells are as provided by Premier (refer Section 2.2 of this report).
e  White Ibis wells are assumed to be drilled by a semi submersible drilling rig with subsea
completions.
e White Ibis well costs are based upon information received from Premier and benchmarked to
recent Australian developments.
e CAPEX phasing assumed one year prior to Ready for Start Up (RFSU). Two ngs are
assﬁmed for cases with 10 or more wells.
* Abandonment costs of A$2M per well were assumed.
Subsea Equipment
* A Diving Support Vessel (DSV) mobilised from SE Asia is assumed to install the facilities.
Where required support for manifold piling operations will be provided by the Jack-up
drilling rig.
e Costs are based upon in house cost data from similar Australian projects and vendor
quotations for equipment and installation.
e A two year 60/40 CAPEX phasing was assumed prior to RFSU.
o A$0.5M was assumed to cover disconnection, flooding and capping of pipelines and
umbilicals on abandonment.
Offshore Jacket

Jackets are assumed to be of a steel piled design with both primary and insert piles.

Jackets are assumed fabricated at Sale (Barry Beach), Victoria and barge launched. Piling
operations are assumed via a DLB mobilised from SE Asia.

An in-house software program has been used to generate the jacket weights and thus material
costs.

Mobilisation and installation day rates are based upon recent budget quotations from
Installation contractors. Installation'ﬁurations are based upon published data for the Bass
Strait.

Engineering and Geotechnical survey costs are based upon in house cost data and norms from
other developments within the region.

A A$13M abandonment cost {of which A$10M is vessel mobilisation cost) was assumed to
cover jacket removal by a heavy lift vessel, (HLV) and scrapping.

A two year 30/70 CAPEX phasing prior to RFSU was assumed in all cases except for
Case 1C2 were a one year construction period 1s expected.

A WOODHILL THORNTON 44 9843r010.doc Rev B, 10/02/99
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Offshore Topsides

e Individual topside concepts cost estimates were derived from equipment weights listed in
Appendix 7. Individual equipment items costs have been estimated using I of E cost curves.

+ Bulk weights have been determined by factoring bare equipment weights according to the
relevant discipline. Final material costs have been calculated on a cost per unit weight basis.
Bulk factors and cost per tonne values are taken from in house data.

s Installation costs and durations are based upon published public domain items and costs from
vendors on recent projects.

e Engineering norms are based upon in house data from recent projects.

e A two year 50/x/y CAPEX phasing prior to RFSU was assumed with “y” representing future
equipment costs and "x" being equal to (100 - y). ‘

s Topsides removal on abandonment is assumed to cost A$1.5M. The same HLV is assumed to
remove the jacket.

* Installation of compression for cases including White Ibis have assumed that compression is
installed initially.

Control Buoy

Control Buoy costs are based on a similar recent NWS project. Buoy removal at abandonment is
expected to cost A$11.5M utilising a HLV, of whichA$10M is vessel mobilisation cost.

Offshore Pipelines

e Offshore pipelines are assumed manufactured in API 5L X65 ERW maternal.

» Stabilisation of offshore pipelines was assumed via a combination of concrete weight coating
and in the absence of any route survey data a 30km long ploughed section.

e  Where appropriate CRA bonded pipeline has been included. CRA pipe costs assumed are
based on European mill vendor quotations. CRA pipe lay rates are assumed to be two thirds
those of carbon steel.

* A two year 35/65 CAPEX phasing prior to RFSU was assumed.

¢  On abandonment, production pipelines will be flooded, capped and left in situ for a cost of
A$0.5M. ’

CALM Buoy / Loading Line

e The costs for the procurement installation, and abandonment are based upon a recent budget

price for a similar facility.

Subsea Qil Storage

The subsea oil storage tank option cost is derived from a first principle estimate using weights
from a similar recent in-house cost estimate. Abandonment .costs are estimated at A$2.4M

assuming "float-away" and "scrap”.
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Onshore Plant
Costs have been derived from I of E cost curves and vendor quotations based on equipment
weights and duties. Additional bulks and indirect costs have been added based on factors detived
from similar NWS developments. A two year construction schedule was assumed for 50/50
CAPEX phasing. Abandonment costs are assumed to be 10% of total CAPEX.

Onshore Pipelines

e Onshore pipelines are assumed manufactured in API 5L X52 material.

o The estimates for the liquids lines are based upon historical estimating norms of
A$25,000 per kmm/inch.

¢ A one year construction schedule was assumed in all cases.

e Onshore pipelines are assumed left in situ on abandonment.

Project Management
Project Management costs are based on a percentage of the development capital costs consistent
with similar developments in the area. These include personnel (other than engineering), office
fit-out, office rental and running costs, computer software and hardware, travel and
accommodation, and contract works insurances. Costs are assumed phased 10/45/45 over three
years prior to RFSU, with further allocation (if required) based on the proportion of capital
expended in the relevant year with years -2 & -1 RFSU reduced as appropnate.

Contingency

As noted above, total development costs for each option include a 10% contingency factor based

upon a benchmarking exercise of recent and ongoing in-house cost estimate data.
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4.3 Additional Building Blocks

The following additional order of magnitude (40%}) cost "building blocks" were evaluated to assist
in development economic analyses:

()

(2)

(3)

4

)

CO, Removal - onshore CO, removal facilities are expected to cost ca. A$20M based on a
sales gas flow of 30 PJ/a.

CO, Disposal — onshore disposal of ca. 20 MMscfd of CO, via injection into a suitable
reservoir (if available) is expected to cost ca. A3120M based on an estimated compression
requirement of 60 MW.

LPG Plant - LPG fractionation, storage and export CAPEX is expected to be approximately
A3$20-25M for the Victorian and Tasmanian development cases considered.

Offshore Oil Associated Gas compression CAPEX for recovenng 20,000 bbl/d of oil is
expected to be ca. A$23M.

Development of the Trefoil Reservoir is expected to require CAPEX of ca. A$145M
assuming a three well subsea development (with similar reservoir properties to those of White
Ibis) tied back to a Yolla platform. This cost estimate increases to ca, A$152M if a minimal

facilities wellhead platform Trefoil development is assumed.
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S CONCLUSIONS & RECOMMENDATIONS

5.1 Conclusions

(1) A conventional fixed offshore platform or Arup's ACE 90 concept appear at this stage to be the
most cost effective means of developing the Yolla reservoir. Similarly, the White Ibis (and
Trefoil) reservoirs, if required, should be developed via subsea tie-backs to Yolla.

(2) Subsea and minimal facility wellhead platforms are predicted to be 7 - 11% more expensive

than a conventional platform installed at the Yolla field due to the larger pipeline and onshore
slugcatcher sizes required.

(3) Subsea White Ibis (and Trefoil) developments are expected to be approximately 5% less

expensive than similar concepts developed using minimal facility wellhead platforms.

(4) CO, induced corrosion (due to the high CO, levels in the Yolla gas) is controllable via either
offshore gas dehydration or through use of mechanically bonded CRA clad pipelines and

corrosion inhibitor. Offshore CO, removal is not recommended due to the expensive large
scale plants required.

(5) The major CAPEX areas in all cases are platform, offshore production pipeline, wells, and

onshore gas plant. Onshore product pipeline costs are relatively insignificant (less than 3% of
the total) in all cases except the east of Melbourne Victorian option (Case 2A2).

(6) Victorian development options are in general ca. A$100M more costly than similar Tasmanian
options due to the additional offshore pipeline lengths and diameter sizes required and the need
to remove CO; and LPG to meet Victorian gas specifications. (The A$100M cost differential
can be broken down into approximate pipeline, CO, removal, LPG removal and onshore
pipeline cost differentials of A$50M, A$20M, A$20M and A$10M respectively.)

(7) Additional marginal costs to include development of the UEVCM Yolla oil reservoir range
from A$110M to A$150M depending on whether a leased FSU or a subsea oil storage tank is
used. If projected oil capacity is reduced from 20000 STBOPD initially, to 10000 STBOPD
initially, these marginal costs can be reduced to ca. AS65M through use of Arup's ACE 90
concept. Since this option includes up to 250,000 bbl of "free" subsea oil storage it avoids
costly FSU leasing fees. Hence its OPEX costs of ca. A$19M are only ca. 20% above those of
comparable gas only options. Expected cumulative oil revenues based on a US$10/bbl oil price
range from A$135M to A$250M assuming recoverable oil quantities of 9-18 MMbbls. Hence

Yolla development options including oil production may be economically attractive.
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(8) Tasmanian option development costs can be reduced by approximately A$48M (ca. 12%) by
reducing the design sales gas DCQ from 30 PJ/a to 20 PJ/a. Such CAPEX savings (based on
capacity reductions) are unlikely to improve overall project economics.

(9) Victorian option development costs can be reduced by approximately A$207M (ca. 30%) by
reducing the design sales gas quantities from 40 PJ/a plus 25% swing to 30 P¥/a nil swing.
Such CAPEX savings (based on a combination of base capacity and swing reductions) may
provide marginal economic benefits to Victorian options.

(10) Further marginal Victorian option costs reductions of up to A$25M (3-4%) are achievable
through relaxation of the sales gas specification to allow CO, levels of up to 4%mol. Such
relaxation should allow Victorian gas specification HHV and Wobbe Indices constraints to be
met without an onshore LPG plant.

(11) Uulisation of a Bell Bay landfall in Tasmania is expected to result in a CAPEX increase of
ca. A§14M. Cost reduction achieved in this case through deletion of the condensate product
pipelines (A$5M) is outweighed by the additional offshore production pipeline (A$16M) and
slugcatcher (A$3M) CAPEX required. Clearly such cost differentials (ca. 3%) are marginal
and well within the accuracy of the cost estimate (£30%). Hence the optimal Tasmanian
landfall is likely to be set by proximity to the eventual gas point-of-sale.

(12) Utilisation of an east of Melboume landfall in Victoria (Venus Bay) 1s expected to result in
negligible CAPEX decreases (A$8M) over the west of Melbourne Black Rock landfall option.
Offshore pipeline CAPEX savings (A$50M) are -approximately balanced by increases in
onshore pipeline CAPEX costs (A$42M). 1t should be notcd' however that realisation of this
option relies on spare capacity being available in a competitor's pipelines, and access to that
capacity being granted at a reasonable tariff.

(13) Sales Gas and LPG product quantities and qualities are expected to remain approximately
constant in each case over the 15 year field life envisaged. Condensate product rates are

however expected to decline by ca. 60-70% over the field life in accordance with falling

Teservoir pressure.

(14) Although this study has not addressed the environmental aspects of the Yolla CO, balance, it is
likely that onshore disposal of CO, via its retention in the sales gas (and subsequent venting

within a flue gas mixture) will lead to a satisfactory compromise between project economics
and long term environmental concerns.
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5.2

8y

(2)

(3)

Q)

()

©)

Recommendations

The issue of CO, disposal needs to be addressed in all cases and the environmental
consequences assessed.

Economic assessment of 30 PJ/a Gas plus Oil cases should note that removal of the offshore oil
facilities in Year 5 may provide an ideal opportunity for expanding the gas processing facilities

for additional gas sales, if additional reserves are proved up in the Yolla area.

Further work is recommended to confirm the technical feasibility of Arup's ACE 90 concept
regarding subsea oil storage of a high pour point crude.

Further work is recommended to confirm yearly production profiles and reservoir (both Yolla
and White Ibis) behaviour especially in regard to assumed condensate yields.

Further engineering effort to optimise onshore gas processes is also recommended on selection
of a favourable development concept.

Marginal oil case export facility cost reductions should be possible through downsizing of the
FSU loading lines. Whilst the impact of this on overall project economics is likely to be
negligible at this stage, it should be noted for further reference.

A WOQODHILL THORNTON 5-3 0843r010.doc Rev B, 10/02/99



L

Wy

oL
TN 4
SRV ERY &

PremierQil Australasia Yolla Development Study

6 REFERENCES

1. Dawson Brown & Root, Doc No. D408-2001-RP-G-001 Rev 0, “Yolla Field Development
Facilities Study”, May 1995.

2. Boral Energy, Doc No. JAP9512.022-DIM, “Yolla Engineering Studies with MAI”, November
1995,

3. Emails, S. Mendall/H. Shivers/N. Patton, “Pipeline Materials Selection — CO, Corrosion Ratés”,
14/15/16 October 1998.

4. Fax, To: Oceaneering (M. Childers), From: Woodhili Thornton (N. Patton), “Yolla Development
- Offshore Budget Costs™, 18 November 1998.

5. Email, To: Woodhill Thomton (N. Patton), From: Oceaneering (J. Sisk), “Bass Strait
Development”, 25 November 1998.

6. Fax, To: Ove Arup (R. Wallis), From: Woodhill Thomton (N. Patton}), “Yolla Development —
Oftshore Budget Costs™, 18 November 1998.

7. Fax, To: Woodhill Thornton (N. Patton), From: Ove Arup (R. Wallis), “Yolla — Substructure &
Topsides Structure Budget Cost”, 24 November 1998,

8. Fax, To: Production Testers Australia (N. Jackson), From Woodhill Thomnton (N. Patton), “Yolla
Development — Offshore Budget Costs”, 18 November 1998.

9. Email, To: Woodhill Thomton (N.J.Patton), From: Ove Arup (R Wallis) "Yolla" 21 December
1998.

A WOODHILL THORNTON 6-1 9843r010.doc Rev B, 10/02/99



PremierQil Australasia Yolla Development Study

7 APPENDICES

Bass Basin Data Pack

Brainstorming Technical Note

Reservoir Compositions

Assumed Victorian Gas Specification

Ove Arup ACE 90 information

Process Schematics

Equipment Lists

Sales Gas, LPG and Condensate Quantity and Quality Data

Base Case - Cost Estimate Summaries

R B U S

J—
(=4

. Alternative Case - Cost Estimate Summaries

(=
[

. Sensitivity Case - Cost Estimate Summaries
. Cost Estimation Building Blocks
. Calculation List

.
w N

A WOODEILL THORNTON 7-1 . 9843r010.doc Rev B, 10/02/99



644060

PremierQil Australasia Yolla Development Study

APPENDIX 1

Bass Basin Data Pack
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FACSIMILE

REF: G3/KS0908/G3.15/MP/sc

CIRC:

DATE: 6 October 1998

TO: Woodhill Thorton Attn: Nick Patton 9486 7244

FROM: Mark Pogson NO. OF PAGES: 2
(including this page)

SUBJECT: BASS BASIN DATA PACK

Nick

Before work on the Bass Development starts we need to have an agreed set of data and
assumptions to work from. Premier have provided you with copies of the 1995 Yolla
development engineering studies sponsored by Boral and Sagasco, these should provide a useful
starting point, however, we should be clear on a range of critical parameters outlined below.

1)

2)

3)

Field locations and production landing points.

A number of maps and schematic diagrams have been provided showing the relative position
of the various discoveries and the proposed landing points. For Tasmania, Burnie should be
used as the base case landing point, for Victoria, Black Rock.

Fluid compositions

Find attached both White Ibis and Yolla raw gas compositions. It is probably reasonable to
assume other gas discoveries have a similar composition to White Ibis.

Production profiles and field life

ity — : = el
Gas CapaCIty / 80 d (_-() Tt g (O Nee 4
Tasmania Most Likely 30 PJ/yr Minimum 20 PJ/yr  Maximum 40 PJ/yr
Victoria Most Likely 40 PJ/yr -~ Hddcot

Victoria should be considered for a Swing factor of 150%
Field life for gas to Tasmania is minimum 15 years, for Victoria, 10 years.

Oil Capacity — currently, there is a significant chance that oil and gas (from a separate
reservoir) will be produced through the Yolla facility. These liquids will be in addition to
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4)

5)

6)

7)

64406

?

any condensate from Yolla or White Ibis gas. The production and reserves potential of
“Yolla oil” is being studied in parallel with the development scenario work, therefore as a
first pass, an initial peak liquids rate of 20,000 barrels per day should be used. Additionally,

gas and water injection should be accounted for:

e Gas injection volumes 20 mmscf/d (probable).
e Water injection volumes 25,000 b/d (contingent).

Well numbers are the subject of current reservoir engineering studies.

estimate, the following should apply:

Yolla Gas reservoir 20 Pl/yr
30 PJ/yr
40 Pl/yr
White Ibis

“Another” gas reservoir

Yolla Oil reservoir

Water depth

Three wells
Fourwells < I5 =
Five wells

Two wells
Two wells
Five oil producers

One gas injectors
Three water injectors

¢sd

For a first pass

PSD Caxc

The water depth in the Bass area varies from 62 metres at White Ibis to approximately 80
metres at Yolla. Currently, any processing facility is likely to be positioned over Yolla.

Weather data

A summary of weather related data is provided. The data was commissioned in response to a
Drillship mooring analysis, but it may prove useful when estimating FPSO performance.

Wellhead Pressure, Delivery pressures and product specifications

initial and 600 psia at abandonment.

SHl0ere Ao

-

14< Bove,

Flowing wellhead pressures for Yolla Wells will be approximately 3550 psia at initial

conditions and declining to approximately 700 psia at abandonment.
’ ~ HE e

For White Ibis and “Another” we should assume Flowing wellhead pressures of 2350 psia

162 Roawre

Tasmania: It can be assumed that we run the process facility plant and can allow gas
delivery pressure to drop to say 100 psia. Gas can therv be compressed to the required
pressure for power generation, feed stock or domestic gas usage. The gas specification can

be raw, raw minus condensate or processed.

ol

Victoria: The Victorian transmission system requires gas at approximately 1000 psia on the
eastern side of Melbourne and approximately 500 psia on the western side (Black Rock -

base case). The gas must be processed with COz(quantities of <2.0 %.

’l)\' 'j-,‘
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I hope this data pack can get things moving, clearly, you will require further information so
feel free to contact me asap.

Yours sipcerely

MARK POGS
Bass Basin Téam Leader
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@mpany : Premier Oil Australia Pty. Ltd.

644672
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Page :10f22
{Well : Yolla # 2 File : P 98029

TRANSFER DETAILS

Chamber MPSR-BA # 0160, from 2802 m opened at 2000 psig, was compressed to 6000 psig into single phase
with 210 ccs of water behind piston and transferred into Petrolab cylinder # 453

Chamber MPSR-BA # 0185, from 2810 m opened at 0 psig and was found to be empty

Chamber MPSR-BA # 0156, from 2815 m opened at 1700 psig, was compressed to 6000 psig into single phase
with 100 ccs of water behind piston and transferred into Petrolab cylinder # 395

Chamber MPSR-BA # 0122, from 2860.4 m opened at 1800 psig, contained watar and was transferred into
bottle

SUMMARY OF RESULTS

RESERVOIR FLUID FROM 2802 mIN CYLINDER # L-453, Ex MPSR-BA # 0160
SATURATED VAPOUR:

Reservoir Temperature (°F) 253!
Dew Point Pressure (psig) 4788
Gas Formation Volume Factor (Bg) 0.00402
Gas Expansion Factor (E) 248.76
Gas Deviation Factor (2) 0.958
Specific Volume (CFT/LB) 0.05717
Density (gm/cc) 0.2802
Viscosity (centipoise) 0.0341
Molecular Weight 26.70
Gas Gravity (Air = 1.000) 0.919
Gross Heating Value (BTU/ft3) 1086
Total Plant Products in Dew Point Fluid (GPMM):
RESERVOIR FLUID FROM 2802 m IN CYLINDER # L-453, Ex PSR-BA # 0160
Dew Point : 4788 psig @ 253 ° C
Ethane A 4298
Propane 2.599
Butanes 1.857
Pentanes Plus 1.427
RESERVOIR FLUID FROM 2815m IN CYLINDER # L-395, Ex MPSR-BA # 0156
Dew Point 3660 psig @253 ° C
Ethane ] 4,294
Propane 2.720
Butanes 2.185
Pentanes Plus 1.729
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'Well : Yolla # 2 File : P 98029
COMPOSITIONAL ANALYSIS OF BOTTOM HOLE SAMPLE
Cylinder number L-453, Ex MPSR-BA # 0160, Depth 2802.0 m
Stock Tank Stock Tank Reservoir
Liquid Gas Fluid
Component Mol % Mol % Mol %
Hydrogen Sulphide H2S 0.00 0.00 0.00
Carbon Dioxide cO2 0.30 19.66 19.46
Nitrogen N2 0.00 0.18 0.18
Methane C1 040 67.66 66.96
Ethane Cc2 0.23 6.41 6.35
Propane C3 0.36 271 2.69
Iso-Butane iC4 018 0.53 0.53
N-Butane nC4 0.40 0.81 0.81
Iso-Pentane iC5 035 0.27 0.27
N-Pentane nC5 0.47 0.28 0.28
Hexanes C6 2.3 0.41 0.43
Heptanes Cc7 8.07 0.56 0.65
Octanes Cc8 10 34 0.29 0.39
Nonanes Cc9 16.53 0.19 0.36
Decanes C10 10.91 0.04 0.15
Undecanes C11 7.06 0.00 0.07
Dodecanes Plus C12+ 41.09 0.00 0.42
TOTAL 100.00 100.00 100.00
Ratios
‘Molar Ratio 0.0103 0.9897 1.0000
‘Mass Ratio 0.0530 0.9370 1.0000
‘Liquid Ratio (bbl/bbl) 1.0000 @ SC — - -
\Gas Liquid Ratio 1.0000 bbl @ SC 62830 SCF b
Stream Properties
{Molecular Weight 163.0 25.33 26.7
'Density obs. (gm/cc) 0.8044 @ 60 °F - s
iGravity (AIR = 1.000) 442 *API @ 60 °F 0.878 0.919
{GHV (BTU/scf) - 1018 1088
Hexanes Plus Properttes
Mol % 97.31 1.49 2.47
‘Molecular Weight 166 1 99.0 126.79
Density (gm/cc @ 60 °F) 0.8073 0.6878 0.75
Gravity (*API @ 60 °F) ; 436 74.0 57.79
Heptanes Plus Properties
‘Mol % 95.00 1.08 2.04
Moiecular Weight 168.1 104.8 135.09
‘Density (gm/cc @ 60 °F) 0.8091 0.6953 0.76
Gravity (*API @ 60 °F) : 432 71.8 54.79
Decanes Plus Properties 0.00
Mol % 59.06 0.04 0.64
Molecular Weight 203.1 84.0 190.69
iDensity (gm/cc @ 60 °F) 0.8311 0.6661 0.8311
(Gravity (*API @ 60 *F) 38.6 80.7 38.6
Undecanes Plus Properties
Mol % : 48.15 0.00 0.49
Molecular Weight 218.7 - 218.7
Density (gm/cc @ 60 °F) 0.83%0 - 0.8390
Gravity ("API @ 60 °F) 37.0 — 37.0
Dodecanes Plus Properties
Mol % S 41.09 0.00 0.42
Molecular Weight 231.0 - 231.0
Density (gm/cc @ 60 °F) 0.8449 -~ 0.8449
{Gravity ("API @ 60 °F) 358 — 35.8
* (P)ressure : 4788 psig * (T)emperature : 253 °F
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COMPOSITIONAL ANALYSIS OF BOTTOM HOLE SAMPLE
L-013 Depth 2015.2 m From MRSC-BB-139
Stock Tank Stock Tank Reservoir
omponent Mol % Mol % Mol %
ydrogen H2S 0.00 0.00 0.00
Carbon Dioxide |CO2 0.13 8.16 8.00
“#rogen N2 0.00 1.97 1.93
tethane C1 ) 0.44 72.33 70.92
=thane |c2 0.23 5.96 5.85
Propane C3 0.51 3.61 3.55
so-Butane iC4 0.59 1.63 1.61
+Butane nC4 0.73 1.38 1.37
Iso-Pentane iC5 1.40 0.97 0.98
—N-Pentane nCS 1.29 0.69 0.70
{exanes Cé 5.78 1.32 1.41
eptanes |C7 g 20.63 1.29 1.67
Octanes Cc8 17.63 0.43 0.77
~ Nonanes c9 15.81 0.18 0.49
jnes C10 12.29 0.07 0.31
decanes C11 7.42 0.01 0.16
Dodecanes PlugC12+ 15.13 _000 0.28
TOTAL 100.00 100.00 100.00
Ratlos
[molar Ratio 0.0196 0.9804 1.0000
~ Mass Ratio 0.0881 0.9119 1.0000
Liquid Ratio (bbl/: 1.0000 @ SC - -
|Gas Liquid Ratio: 1.0000 bbl @ SC 41551 SCF -
Stream Properties
Molecular Weigh: 122.0 25.21 27.11
Density obs. (gm 0.7610 @60 °F - -
Gravity (AIR = 1.: 54.3 “API@60°F 0.874 -
|GHV (BTUiscf) : - 1272 -
Hexanes Plus Properties
Mol % 94 69 3.30 5.09
Molecular Weigh: 1255 95.0 S 08
Density (gm/cc @ 0.7672 0.6823 07164
|Gravity ("API @ : 52.8 75.7 658
‘*~ptanes Plus Properties
. : 88.91 1.98 368
olecular Weigh: 128.2 102.3 1145
Density (gm/cc @ 07711 0.6921 0.7318
Gravity ("API @ : 518 728 61.7
Decanes Plus Properties
Mol % 5 3483 0.08 0.75
Molecular Weigh: 161.4 84.0 1447
Density (gmi/cc @ 0.8023 0.6661 0.2023
Gravity ("API @ : 447 80.7 447
Undecanes Plus Properties
Mol % : 22.55 0.01 0.44
Molecular Weigh: 176.3 147.0 172.5
Density (gm/cc @ 0.8128 0.7400 0.8128
Gravity ("API @ : 424 59.5 42.4
Dodecanes Plus Properties
Mol % : 15.13 0.00 028
Molecular Weigh: 190.7 - 190.7
Density (gm/cc @ 0.8222 - 0.8222
Gravity "API @ : 404 40.4

* (P)ressure :

\\;I

3827 psig * (T)emperature : 226 °F
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1.1

1.2

1.3

1.3.1

1.3.2

INTRODUCTION
Background

Drilling operations in the central Bass Strait region have in the past experienced
difficulties due to unexpected oceanographic conditions. Consequently, WNI Science
& Engineering (WNI) were contracted by Premier Qil Australia Pty Ltd (Premier Oil)

- to provide information on extreme and ambient wind, wave and current conditions

over a typical five year period at the following locations (Figure 1.1):

Yolla-2: Latitude 39°51° S
Longitude 145°49* E

White [bis:  Latitude 39°58' S
Longitude 145° 16’ E

Site Characteristics

The two study sites are located in the central Bass Strait area (Figure 1.1). The
approximate water depth at both sites is 70 m (+ 4 m). Waves and currents in this
region are influenced by the surrounding landmasses, islands and reefs and by the
variable bathymetry in the area. The study sites are surrounded by the mainland to
the north, King Island to the west, Tasmania to the south and Flinders and Cape

Barren Islands to the east. A review of the regional meteorology may be found in
Section 2.

Study Approach

Winds

Wind data were obtained from the National Meteorological Center (NMC})
(Appendix A). A summary of monthly and annual wind spezd and direction based on
five years of these data has been provided (Appendix E). The required information is
presented in wind roses and wind speed vs wind direction joint frequency tables.

Waves

A comprehensive wave data set was generated by running the spectral ocean wave
model WISWAVE over a five vear period. The wave data were then analysed to
provide monthly and annual summaries of significant wave height (H;), mean wave
period (Tr,) and wave direction (Theta-M). Wave roses, exczzdence persistence
matrices, as well as the following joint frequency tables are presented:

Job Neo. 2013 R924 Ver. 0
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2.1

REGIONAL METEOROLOGY

Ambient Conditions

The meteorology of the Bass Strait region is determined chiefly by the location of the
sub-tropical high pressure ridge and the migratory low pressure systems which exist
on the polar side of the ridge. These low pressure systems are also known as
extratropical cyclones and they travel from west to east around Antarctica.

The high pressure ridge is a product of the general circulation of the earth’s
atmosphere. It consists of a series of cells of high pressure which encircle both
hemispheres of the globe at latitudes which, in the mean, vary between 25° and 40°
north and south latitude. Seasonal variations occur, the high pressure ridge being
displaced towards more poleward latitudes in the local summer and towards more
equatorial latitudes in the local winter. Orographic effects, particularly those relating
to the distribution of land and ocean and the elevation of the land surface, are also
important at or near coastal locations.

In the discussion that follows, the portion of the hemisphere being referred is the
Australian region and the seasons are the local (Southern Hemisphere) seasons.

During summer (December-February) the high pressure ridge is usually located
between 30°S and 35°S. However, the Great Australian Bight and the Tasman Sea
are preferred locations for the migratory high pressure cells which exist within the
high pressure ridge belt. This resuits in a more southward displacement of the high
pressure ridge in Australian longitudes than occurs farther west in the Indian Ocean
or east in the South Pacific Ocean. The passage of high pressure cells through the
Great Australian Bight frequently takes several days. However. as the cell reaches
the eastern part of the Great Australian Bight (near approximately 140°E longitude) it
usually moves very quickly to the western part of the Tasman Sea, seeming almost to
jump the Bass Strait area. Winds associated with these systems are usually between
10 t0 20 knots. The winds at the location of interest are often consistently from the
south or southeast as the high approaches from the west, and they back through east
to northeast as the high passes into the Tasman Sea.

Separations between successive high pressure cells are called troughs. These are
highly significant if a cold front, associated with a southern low pressure system (in
which winds blow in a clockwise direction) and its upper low pressure trough,
extends sufficiently far northwards into the high pressure ridge, so that the general
system moves through the Great Australian Bight and over Tasmania and
southeastern Australia. As a low pressure system approaches the region under these
circumstances. winds at the Yolla-2 and White Ibis locations are usually northerly or
northwesterly. As the system passes just to the south of the area, winds back through
west 10 southwest. The wind speed is variable, depending on the proximity and
intensity of the centre of the low pressure cell, but usually renges between 10 and 20
knots. Similar events are common throughout the year.

lob No. 2013
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2.2

In winter (June to September) the high pressure ridge is generally more northward
than during the summer. Its mean location is east-west across the Australian
continent between latitudes 25°S and 30°S. Consequently, the migrating low
pressure systems which exist to the south of the high pressure belt also move further
northward thereby bringing a westerly wind regime to the eastern part of the Great
Australian Bight and western Bass Strait waters. This westerly regime is the
northernmost zone of the "Roaring Forties". The low pressure systems may pass
from west to east well south of the continent or they may originate more northward in
the Indian Ocean between 30° and 35° and then move eastward or southeastward
towards the location of interest. The strength of the westerlies is largely dependent
on the intensity and location of the low pressure system but the mean wind is mostly
between 10 and 20 knots. In circumstances discussed below, in the section on strong
wind conditions, the winds are considerably higher.

While this westerly regime is a common winter feature, the influence of high pressure
cells, which may be slow moving over the Australian Alps and other high terrain of
southeastern Australia, cannot be overlooked. In these circumstances, the winds at
the Yolia-2 and White Ibis locations would be northerly and light (less than 10

knots). A southern low pressure system eventually displaces the high pressure system
and the westerly regime resumes.

The remaining months, March, April/May and October/November are transition
periods during which either the summer or winter regime may predominate. More
likely occurrences are conditions which vary between the two.

Strong Wind and Storm Conditions

- There are several storm types which affect the area. These are:

» extratropical cyclones;
» thunderstorms; and
* pressure gradient intensification storms.

Of most importance are the winter extratropical cyclones {low pressure systems in
which the winds trave! in a clockwise direction). The storms result in the highest
sustained winds and generate the largest and most frequently occurring waves
affecting the offshore region. Of lesser importance are summer and extratropical
cyclones, lines of thunderstorms in all seasons, and strong southeast to easterly winds
circulating about intense high pressure systems located in the Great Australian Bight
and the Tasman Sea, also in all seasons. Tropical cyclones do not affect the area.

Extratropical cyclones: Extratropical cyclones are the low pressure cold-cored celis
existing outside the tropics. The winds about them rotate clockwise (Southern
Hemisphere) and the systems can be of the order of 500 to 1000 miles diameter.
They are the cause of the common summer and winter gales that occur in the

Job No. 2013 R924 Ver. 0
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Southern Ocean. In the Australian area they are frequently referred to as southemn
depressions.

During winter, extratropical cyclones occur on average once every three to five days
and pass from west to east to the south of the Australian continent. In Bass Strait
region, they frequently cause northwesterly winds with a mean speed of 25 to 35 _
knots with individual systems occasionally causing winds to 43 knots, (perhaps once
or twice per winter season). As the low pressure system and its associated cold front
(relatively sharp boundary between warm northerly air and cooler southerly air) pass
to the east of the location, the winds back from the northwest through west to the
southwest. Depending on the relationship of the low pressure svstem to the high
pressure ridge, the post-frontal winds may be weaker than the pre-frontal
northwesterlies. More frequently, however, the southwesterlies are the stronger. On
infrequent occasions, depressions move towards the western part of Tasmania or Bass
Strait. This usually occurs when strong ridging (intensification of the high pressure
ridge), develops to the south of the low. In these circumstances, the winds may
continue to back to the south while maintaining speeds of about 20 knots.

Extratropical cyclones and their cold fronts also affect the area during summer in a
manner similar to that of the winter systems. However, their frequency is less,
usually about three to five occurrences per month.

Thunderstorms: Lines of thunderstorms can affect the area during any season. In
winter they may be associated with a pre-frontal trough, a cold front itself or, most
likely, they form in the cold air to the west and southwest of the cold front. During
summer, thunderstorms may develop in the deep southerly incursions of warm
tropical air that are known as "tropical dips”. Whether or not thunderstorms develop
in these situations is dependent on the stability of the atmosphere.

In the down-draughts associated with thunderstorms gusts may reach 80 knots or

more from a direction dependent on the relative location of the thunderstorm cell to
the site.

Pressure Gradient Intensification Storms: Pressure gradients berween an intense high
pressure ridge extending from the Great Australian Bight to the Tasman Sea and a low
pressure trough over inland New South Wales and northern Victoria may cause east to
southeast winds at the site to increase to 20 to 30 knots for periods of 24 to 48 hours.
Such conditions would probably occur on average about two to three times per summer
season, but similar, shorter events with lighter winds, 10 to 20 knots are more frequent.

Job No. 2013 R924 Ver. 0
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7 EXTREME ANALYSIS

The results of the wind, wave and current modelling were subjected to extreme
analysis using the Conditional Weibull technique. The tabular results and plots can be
found in Appendix M and are summarised in Tables 7.1 and 7.2. As only 5 years of

data were analysed, return period values beyond 10 years should be used with
caution.

7.1  Extreme Winds

A total of 37 peak wind events were selected from the 5 years of NMC wind data.

) The extreme analysis performed on these peak values yields a 10-year return period
wind speed of 22.8 m/s or 44.5 knots (Table 7.1 and Appendix M). It should be
remembered that squall winds are not accounted for in this analysis (Section 1.5).

7.2 Extreme Waves

A total of 31 extreme wave events were selected from the 5 years of modelled wave

data. The 1-vear and 10-year return period significant wave heights are 6.0 m and
6.8 m respectively (Table 7.1 and Appendix M).

7.3 Storm Currents

39 peak wind events were selected from the 8.67 years of data. These were then

modelled to generate currents at four levels in the water column (5, 25, 45 and 65
metres below the surface).

7.3.1 Design Currents and Vertical Profile

Estimates of the wind-driven storm currents at four depths in the water column (near-
surface to near-bottom) were derived using the following general formula,
recommended for use when constant steady winds are expected to be the dominant
current generating mechanism (as is the case in Bass Strait).

A
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8.1

8.2

VALIDATION OF RESULTS

The modelled results show lower waves than experienced oceanographers and
meteorologists expected in this area of the Bass Strait. It is also known that Amoco
experienced significant downtime due to wave action during operations in the mid
1980's. A few individual events were examined to ensure the results from this study
were consistent with available reports of waves in the area. Available satellite data
and ship observations were also examined for validation purposes.

Previous Reports

Winds and waves in Bass Strait (Gibbs 1972)

This study reported hindcast waves west off King Island. A few events of about 10-
11 m were hindcast mainly in the 1951 to 1954 period. Outside this period (1954-
1971) wave maximum significant waves to 8.23 m were hindcast.

Preliminary climatic and oceanographic report for Central Bass Strait
(McCormack 1985)

This report was produced for Amoco and the main source of this data was ship
observations. These observations showed occasional waves of 7.0-10.0 m, but the
data included a large area of the Bass Strait including the Eastern Bass Strait where
large southsoutheasterly waves are known to occur. This report indicates waves

exceed 2.0 m for about 36.0% of the time while the hindcast in the present report
indicates 33.4% of the time.

Individual Events

Westerly event of 21 June 1993

In the present study, the maximum modelled waves in open ocean off western
Tasmania (1992 -1996) were 12.2 m from 275° and were produced during the event
of 21 June 1993. This is consistent with the 10.85 m waves modelled in deep waters
west of King island by Gibbs (1972) and the 7-10 m waves in the Amoco report
(McCormack 1985). During this westerly event the waves were reduced to 4.1 m at
the White Ibis location. probably due to the influence of King Island. However, no
measurements are available near the location and while the fine-resolution modeltling
is expected to produce reliable results, such a large reduction may be excessive.

Southwesterly event of 19 September 1994

The most severe event at White Ibis within the 5 years of hindcast was 6.8 m at
2000 GMT, 19 September 1994. The mean wave direction was 254°. The waves
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Wind Speed (m/s) Direction*
Month | Mean Min -Max S Dev Mode 1 Mode 2
Jan 6.5 0.5 19.0 3.4 w SW
Feb 6.2 0.5 17.0 2.9 SW NE
Mar 6.3 0.5 21.6 3.0 W WSW
Apr 6.9 0.5 17.0 3.4 W SW-
May 7.5 0.5 20.6 3.8 W NwW
Jun 7.9 0.5 18.5 3.5 W NwW
Jul 8.2 0.5 20.1 3.3 WNW w
Aug 8.9 0.5 21.6 3.6 NW w
Sep 8.2 0.5 20.6 3.8 W SW
Oct 7.1 0.5 17.0 3.4 W WSwW
Nov 7.7 0.5 18.5 3.5 W WSW
Dec 6.6 0.5 18.5 3.3 W SW
Annual | 7.3 0.5 21.6 3.5 W WSW

*Note: Mode | = most common wind direction; Mode 2 = second most commeon wind direction,

Table 4.2

Summary of winds over the period January 1992 - December 1996.
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Significant wave height (m) Mean wave period (s)

Month Mean | Min Max SDev | Mean | Min Max S Dev
Jan 1.6 0.5 6.5 0.8 6.5 3.8 9.4 1.0
Feb 1.4 0.3 4.3 0.6 6.2 4.3 8.5 0.9
Mar 1.3 0.5 5.4 0.7 6.4 4.0 9.4 0.9
Apr 1.7 0.6 4.4 0.8 6.4 4.2 8.8 0.9
May 1.9 0.3 6.2 1.0 6.7 4.0 11.0 1.0
Jun 1.9 0.5 5.2 0.9 6.5 42 13.3 1.1
Jul 2.0 0.7 6.0 0.9 6.3 4.3 9.1 0.8
Aug 2.3 0.6 6.2 1.0 6.6 4.0 8.8 0.8
Sep 2.0 0.6 6.8 1.0 6.6 4.3 9.8 0.9
Oct 1.8 0.6 4.6 0.8 6.6 4.4 9.0 0.9
Nov 1.8 0.5 5.8 1.0 6.3 4.1 8.9 0.9
Dec 1.6 0.4 4.8 0.7 6.4 3.8 9.5 1.0
Annual 1.8 0.4 6.8 0.9 6.4 3.8 13.3 0.9
Table 5.1 Summary of waves over the period January 1992 - December 1996.
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Table 6.1

Mean Current| Peak Currents
(m/s) (m/s)
Summer 0.31 1.10
Autumn 0.31 1.05
Winter 0.31 1.15
Spring 0.31 1.10
Annual 0.31 1.10

Annual and seasonat estimated mean and peak surface currents.
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Retum Period (Years)
1 2 5 10
Wind Speed - Theta M (m/s) 19.9 208 22.0 22.8
Significant Wave Height - H, (m) 6.0 6.3 6.6 6.8

Table 7.1 Summary of extreme wind and wave conditions.



Return Period (years)

Table 7.2

1 | 2 | 5 T 10 257 50 ] 100
Wind-Driven Storm
Current (m/s)
5 m below 0.68 | 0.8} 1.00 | 1.15 1.36 1.52 | 1.70
25 m below 030 | 035 | 044 } 052 | 063 | 073 | 0.84
45 m below 0.14 | 0.16 | 020 | 024 | 028 | 0.33 | 0.37
65 m below 0.06 | 0.08 § 0.09 | 0.11 | 0.13 | 0.14 | 0.16
Total Steady Storm
Current (m/s)
5 m below 098 | 111 1.30 } 145 1 1.66 | 1.82 | 2.00
25 m below 060 | 065 | 074 { 0.82 | 093 { 1.03 | 1.14
45 m below 044 | 046 | 050 | 054 | 058 | 0.63 | 0.67
65 m below 036 | 038 { 039 | 041 | 043 | 044 | 046

Summary of extreme currents.
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percentage Occurrence of

y= 0.0 2.5
to to
¢ 0,0 2.5 5.0

ignificant Total Wave Height (m}

GEOSAT Waves in Bass Strait

significant Total Wave Height (m} vs Wind speed (m/s)
Wind Speed (m/s)
5.0 7.5 10.0 12.5 15.0 17.5 20.0

to to to to to to to
7.5 10.0 12.5 15.0¢ 17.5 20.0 22.5

)= <
0.0 . . . . . . . . . .
0,0 - 0.5 1.19 4,76 3.17 0.40 . . . . .
0.5 - 1.0 . 1,57 4. 76 5.16 2.78 . . . . .
1.0 - 1S . 0.40 3.57 T.14 5.95 0.40 . . . .
1.5 - 2.0 . 0.79 2.38 9,92 11.11 3.17 . . . .
2.0 - 2.5 . 0.40 2.78 6.75 3.97 1.59 . . 0.40
2.5 - 3.0 . . . 2.38 2,78 1.59 0.40 . .
3.0 - 3.5 . . 0.40 . 1.19 0.79 . . .
3,5 - 4.0 . . . . 0.40 0.79 . . .
4.0 - 4% . . . ' . . 1,19 . .
4.5 - 5.0 . . . . 0.40 .40 0.40 .
5.0 - 9.9 . . . . . . . . .
5.9 - 6.0 . . . . . . . .
6.0 . . . . . 0.40 . .
Total % 0.00 5.9 15,87 28,57 29.%7 12.30 5,16 2.38 0.00 0.40
. signifies 0.0 %
* signifies ¢ 0.01 X
Data description ¢ GEOSAT wind/waves

Record period
Total records read : 252
Recs with missing data ' 0

Wind Speed {(m/s}
Signi(icant Total Wave Height (m}

¢+ April 85 to Aug 88

Min Max Mean S, Dav
0.0 22.33 7.57 3.50
0.05 6.15 1.563 0.93

WNI Science & Engineering - 15153 Jan 5 1998 (WST)
Program: occmat Source: all.bint oOutput: jft.out

22.%5
to
25.0

0.00

25.0

P T

« ® s 4 s o w

0.00

Total %

0.00
9.52
16,27
17.46
27.38
15,87
T.14
2,38
1.19
1.19
1.1¢9
0.00
0.00
0.40
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Wind Speed (m/s)
Jan |Feb |Mar |Apr [May |Jun {Jul |[Aug |Sep |Oct |[Nov |Dec
Mean 6.8] 62| 63| 69| 69| 7.1| 74| 72| 7.6] 66| 68 6.7
Std Dev 4.1] 370 4.1] 4.6] 4.5 48] 471 44| 49 4.3; 45 4.1
2*Std Dev 15.0[ 13.6] 14.5116.1] 15.9} 16.7] 16.8| 16.0{ 17.4] 15.2] 15.8| 14.9
3*Std Dev 19.1] 17.3] 18.6)20.7| 20.4} 21.5] 21.5} 20.4} 22.3] 19.5] 20.3} 19.0

Significant Wave Height (m
Jan [Feb |Mar |Apr |May [Jun |Jul |Aug [Sep |Oct |Nov |Dec
Mean L7} 18 1.4] 1.9 1.8 1.7] 1.8 1.8 1.8} 1.6 1.8 1.8
Std Dev i 12l o9l 13] 12f 1] rop 1y r2f rop 11 1.0
2*Std Dev 390 421 3.2 45| 42| 3.9 3.8] 40 42| 3.6 40 3.8
3*Std Dev 50| 54| 4.1] 5.8 5.4 50| 4.8 511 54 4.6{ 51| 48

Note: The 2*std deviation and 3*std deviation would give the approximate 95 and 9™ percentile
value IF the data was normally distributed. This is NOT the case for wind speed and wave height.

Table 8.2 Monthly ship reports of winds and waves for the area 40°S-41°S, 145°E-146°E.
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PREMIER OIL, YOLLA BRAINSTORMING — 130CT98

General Principles

Having reviewed the documentation there are several principles that should be statedfrcstatcd'prior
to thinking about options, they are:

As a general rule onshore processing 1s cheaper than offshore processing.

Heavy lift vessels are expensive to hire and unlikely to be readily available in Australia,
FPSOs in the last five to six years have proved expensive with large over-runs in time and
money - treat with caution. Additionally, experienced availabilities are unlikely to be
adequate for single source gas sales. However, if lease costs for the FPSO can be laid off
against tax then they should be considered. (Same could be applied to semi-subs & Jack-
Ups).

Solutions that are based on large sub sea stofage tanks are not likely to be economic due to
the relatively small amount of oil. With a pour point of 15°C long—te.fm storage of oil waiting
for a monthly tanker seems less favourable than a shuttle tanker option. Two-phase flow may
be a better option.

Solutions that have short lead times giving early cash flow will be attractive.

Own on-platform dnilling with so few wells envisaged is unlikely 10 be cost effective.

Do not totally negate the B&R work (confirmed by MAI), learn from the work they have
done. Relative comments are:-

Subsea options may be expensive compared to a wellhead platform. However,
stand-alone subsea options could be feasible even with the long distances from shore e.g.
with a control buoy & corrosion resistant alioy (CRA) pipelines. (Cost reductions may
be achievable through use of CRA clad CS pipelines.)

» Three-phase pipeline options are high in capex due to the cost of the pipeline and large
slug catcher. (CRAs for these long pipelines can be very expensive - however, some
protection 1s offered by the o1l coating the steel reducing the corrosion rate).

Omnshore storage and onshore gas plant costs are relatively constant and small compared
to the total. Only obvious variation to this is the difference between on and offshore
compression. Onshore compression used in ARCO Pickerill (& West Sole) and was the

base case for Conoco CMS. (Onshore compression can however lead to larger pipelines/
slugcatchers.)

Membranes offshore may be problematical (blinding) and need much space to achieve
acceptable CO, levels. Unlikely to be not normally manned (NNM) with membranes.

CO, may have to be injected unless the gas is used directly for say power generation. Venting
may raise environmental concerns. Re-injection into another part of the reservoir could be
problematical as it could be in the dense phase. Offshore CO, removal will minimise pipeline
to shore sizes

Generally any floating option, jack up or extensive processing (all o1l & gas options) will have
to be fully manned. Fixed structures with less processing can be NNM.

20,000 BOPD of o1l requiring gas lift and injection water may be difficult to make economic.

1
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The approach could be to prove the economics of a gas case first and then add the oil reservoir

with gas lift only to see the impact on the economics. Water injection costs are likely to be

significant.

Foundation costs for piled structures in the Yolla area need checking. Geotechnical data will
also be required.

Process Options

Fundamentally, Premier require four separate processing options to be considered:

(1) - 80 MMscfd sales gas to Tasmania
(2) - 110 MMscfd sales gas to Victona
(3) - 20,000 BOPD plus 80 MMscfd Gas 10 Tasmania
(4) - 20,000 BOPD plus 110 MMscfd Gas to Victoria

[t should be noted that Victorian gas will have 10 be produced to pipeline specification; Tasmanian
gas may only require minimal processing to allow it 10 be used as Magnesite mine fuel gas.

Block flow diagrams for each of the above basecase options (Cases 1A, 2A, 3A & 4A) are attached
along with several potential alternatives (Case 1B, 1C, 2B etc)).

CASE 1A

Manned offshore facility with bulk water separation, gas drying & later compression. Five Yolla
gas wells envisaged. Production cooling provided to allow effective gas dehydration. Two phase
CS pipeline to shore (Bumie, Tasmania). CO2 remains 1n sales gas. Mimimal gas dew pointing.

30PJ/yr (ca. 80 MMscfd) gas sales to Magnesite mine. Condensate export via existing Tasmanian
oil products import route?

CASE 1B
As per Case 1A but with CO2 Removal onshore.

CASE 1C

Subsea alternative of Case 1A. Control Buoy used to provide corrosion inhibitor to subsea wells.
Hydrate inhibitor supplied via piggy back line from shore. Two phase CS pipeline to shore lined
with CRA for first ca. 10 km until seabed temperatures achieved (significantly lower corrosion
rates predicted). Onshore compression installed to maintain dew point plant inlet pressures.
Glycol recovery & water treatment required onshore.

CASE 1D

As per Case 1A but with CO2 Removal offshore. Will result in lower pipeline to shore throughput
& hence possibly reduce cost.

CASE 2A

Manned offshore facility with bulk water separation, hydrate inhibitor supply/recovery, gas drying
& later compression. Five Yolla & 2 subsea satellite White Tbis gas wells envisaged. Production

cooling provided to allow effective gas dehydration. Two phase CS pipeline to shore (Black Rock,
Vic.). Onshore facilities include CO2 removal, gas treating to Victorian pipeline spec, condensate

stabilisation & LPG fractionation. 40PJ/yr (ca. 110 MMscfd) gas sales. Liquids export to
Geelong refinery?

2
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CASE 2B

Will be developed to examine offshore CO2 removal if Case 1D indicates this alternative is
beneficial. (Case 1D offshore CO2 removal may allow a line size reduction from 10/12” to 8/10”

_leading to pipeline cost savings of ca. 20%.)

CASE 3A

As per Case 1A but with the addition of Yolla oil production (5 wells assumed). Additional
offshore facilities include 2 stage oil separation train with interstage heating, associated gas
booster & gas recovery compression, oily water treatment. Qil export assumed via FSU with
heated tanks for 5 years. Gas facilities required for 15 years. Onshore gas treatment facilities

flexibility required to deal with varying proportions of associated gas & Yolla Gas in feed gas
pipeline.

CASE 3B
As per Case 3A but with heated (pumparound) subsea oil storage & oil export via shuttle tankers.

CASE 4A
As per Case 2A but with the addition of Yolla o1l production (5 wells assumed). Additional

. offshore facilities include 2 stage o1l separation train with interstage heating, associated gas

booster & gas récovery compression, oily water treatment. Oil export assumed via FSU with
heated tanks for 5 years. Gas facilities required for 15 years. Onshore gas treatment facilities

flexibility required to dea! with varying proportions of associated gas & Yolla Gas in feed gas
pipeline.

CASE 4B
As per Case 4A but with heated (pumparound} subsea o1l storage & oil export via shuttle tankers.

Offshore Development Options

(a) Base Case: Steel jacket with integrated deck

Advantages:-

Simple proven concept.

Disadvantages:-
Abandonment cost of fixed structures 1is high.

(b) As in 2) above but with a second-hand 88 or Jack-Up
This was generally disregarded in the B&R report due to the high cost of the SS & Jack Ups. This 1s

probably no longer a factor as the extent of exploration drilling is down due to the current oil price.
(Look to see 1f tax breaks can be had against lease costs)

Advantages:-

Lead times should be low assuming we are just placing process equipment on the deck and not having
to modify the vessel. Abandonment costs low. No heavy lift vessel required. No offshore HU costs
unless to shorten schedule, long lead equipment (compressors) can be added on location.

Disadvantages:-

Could be space limitations especially for future expansion. Would have to be fully manned.

3
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(3] As a) but with a wellhead platform and a floating concrete barge deck

Advantages:-

The concrete barge deck is cheap to build, equipment can be laid out simply like an onshore plant.
Abandonment costs low. Lead times low as there 15 more room to install equipment hence
construction time reduced. Wells can be dnlled and completed on the simple wellhead platform while

the deck is being fitted out. The wellhead platform can be of a simple 4 leg design or mono tower
or Sea Harvester.

Disadvantages:-

Would need to be manned. Needs to be utilised in non-too hostile waters - this would rule out Bass
Straits. This was a recommendation for the Exxon West Natuna.

cl} Concrete barge decks have also been designed with steel support legs in each corner
which allows the deck to be jacked up out of the water on these legs on location

Advantages:-

This obviates the need for a well head platform or sub sea completions as drilling can be done directly
off the deck. Could be Not Normally Manned. Abandonment costs lower than above.

Disadvantages: -

Dnilling can not really start until deck 1s in location.

(d) Float over using a steel jacket and concrete barge

Advantages:-

Concrete barge has advantages of c) above.

Disadvantages:-

Abandonment expensive, steel jacket more expensive than welthead jacket. Drilling has to wait unul
installation of facilities. Barge deck is more complicated because of ballasting sections.

(e) Ove Arup ACE(90) Platform - GBS with steel supports - self-installing with a ship coded

design stee] deck integral with GBS on float out. Ballasting of GBS and jacking of deck
on location .

Advantages:-

No heavy lift vessel - self-installing GBS. Quick to manufacture. Barge deck can be made to ship
standards which are cheaper than offshore. Relatively simple abandonment.

Disadvantages:-

Dnlling can not start until installation.

H Three-phase flow using either a wellhead platform or subsea completions. The subsea will
need a buoy for power and communication links.

644C9
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Advantages:-
No offshore processing.

Disadvantages:-

Pipeline could be expensive and requires significant chemical injection.

(g) Wellhead platform with FPSO (if tax regime supports) but with oil storage and shuttle
tanker

Advantages:-

Aliows shuttling of a dead crude.

Disadvantages:-

FPSO will have excessive oil storage capacity and 1s likely to be expensive & insufficiently reliable
for a standard gas sales contract.

Note: Consider a simple tanker with hmited modular processing equipment placed on the deck. Some

suppliers have simple moonng systems that could be applicable. Together this may cheapen the cost
of an FPSO option.

(h) Production Spar (or other proprietary floating system)

This 1s like two concrete barge decks one supported above the other by steel wbulars one at each

comner. Both decks are buoyant and the total facility 1s catenary moored. It is possible to have some
limited storage in the bottom deck which 1s underwater.

-

Advantages:-

Very simple and cheap construction. No heavy lift vessel required, in-shore fit out, some oil storage
if required. More stable in hostile waters than a flat barge.

Disadvantages:-

Requires subsea completions. Conditions in the Bass Straits may be too severe.

(1 AMEC Strand Jacked Barge Deck

Either a concrete or steel GBS with four steel shafts. The GBS 1s floated into location flooded and
located. The fully equipped barge deck again steel or concrete is floated in between the four shafts
and by the means of Strand Jacks elevated out of the water. This was one of the preferred options for
Shell South Ame which had similar duties and water depths.

Advantages:-

Very simple construction, schedule short depending more on long lead process equipment. Dnlling
from structure. Oil storage allowing a dead crude to be shuttled away and a single phase gas line to

5
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shore. Abandonment costs low.

Disadvantages :
Cost?
i) Subsea Processing

Many organisations have attempted subsea processing and eventually these will prove €conomic.

Currently Hardy Qil & Gas are spending a lot of effort on a concept and they in particular would be
worth talking to in Perth.

Advantages:-

Eventually should prove very attractive financially.

Disadvantages:-

Currently unproven - frontier technology.

Way Forward

Confirmation of Basecase process options feasibility via preliminary process simulations.
Development of preliminary topside facility weight & space requirements.

Selection & cost estimation of offshore development options.

Cost estimation of favourable process / offshore development option combinations.
Identification of potentially viable field development concepts for further evaluation.

6
13438288 PO¢ A\



i

50-150 Bar
6{0-70 °C

- 45°C

il

YOLLA
GAS

5 Wells

7

~10-15°C

MANNED FACILITY

: FUTURE

|
> CoMPRESSION T >

50-80 Bar )

CONDENSATE

Y

TREATMENT

WATER

H,0

COOLING/
FILTERS

20°C

—>

GAS >
DRYING

~ 50Bar SLUG
CATCHER

A

644056

40°C
GAS
DRYING
A » SHORE
130 km Pipeline
2 Phase
Cs
NOTE (1)
-2°C
DEW POINT Sales Gas to Magnesite Mine
CONTROL P ca 80 MMscfd
30 Pliyr
~930 bbl/sef

| . Ship Export via
CONDENSATE .| CONDENSATE N p via
”| STABILISATION STORAGE > Existing Facilities
(1) PUMP ONLY REQUIRED WHEN
BOOSTER COMPRESSION INSTALLED
Figure 1: Case 1A
o YOLLA DEVELOPMENT STUDY
WOODHILL A | 22/10/98 PREMIER OQOIL
THORNTON REV| DATE BY | CKD Doc No: 9843-SK-01 T RevA




644€C97
MANNED FACILITY
___________ 40°
1
y  FUTURE | GAS
'—“"_'V: COMPRESSION """ DRYING
50-150 Bar R '
60-70 °C ~45°C
£|§ @ »{ 50-80 Bar ) §> SHORE
YOLLA CONDENSATE 130 kan Pipeline
GAS »  COOLING! -—Q s
FILTERS
NOTE (1
5 Wells WATER )
TREATMENT
F
H.0
Co,
T 40°C .00
Co, GAS DEW POINT Sales Gas to Magnesite Mine
—————>  RemovaL [P DRYING CONTROL [ 80 MMscfd
30 Pliyr
~ 50Bar
( 10-15°C )@U:GD
/ CATCHER
. Ship E i
ip Export via
CONDENSATE CONDENSATE o P via
STABILISATION STORAGE - EXIStlng FaCllllles?
(t) PUMP ONLY REQUIRED WHEN
BOOSTER COMPRESSION INSTALLED
Figure 2: Case 1B
dl YOLLA DEVELOPMENT STUDY
WOODHILL A | 22/10/98 PREMIER OIL
THORNTON REV| DATE BY CKD Doc No: 9843-SK-02 | RevA




-t

CONTROL (CORROSION INHIBITOR)

BUOY

40°C

644695

.2°C

|

L}

|

i

130 km

1 | . .

! 1 Phase - , FUTURE GAS DiEW POINT Sales G

! CRA Bonded tme - initially R | COMPRESSION %™ DRYING | CONTROL ~ [~————=——7 SalesGas

] 20.50 Bar TTT T

1 6070 °C 10-15°C

I 50-150 Bar 0 SLUG !

)] CATCHER
| conpe
o Glycol CONDENSATE CON DN AT | 5 Ship Export
YOLLA | RECOVERY STABILISATION EXPORT via Existing
GAS Facilities?
5 Wells PIGGY BACK LINE
Subsea ;2 WATER
TREATMENT
¥
H,0
Figure 3: Case 1C J
2k YOLLA DEVELOPMENT STUDY
WOODRILL A | 22110198 PREMIER OIL
TUARNTON REV| DATE BY CKD Doc No: 9843-SK-03 [ RevA ]




50-150 Bar
60.70 °C

MANNED FACILITY

as°C

YOLLA
GAS

5 Wells

o

~ 50Bar

(1Y PUMP ONLY REQUIRED WHEN
BOOSTER COMPRESSION INSTALLED

10-15°C
0] SLUG
CATCHER

4

Y

CONDENSATE

CONDENSATE

STABILISATION

* STORAGE

6446990
Co,
f 40°c _
co ! FUTURE | GAS
[} REMOVAL [~ COMPRESSION |  DRYING
. 50-80Bar ) 4 SHORE
CONDENSATE 130 km Pipeline
»  COOLING/ —@ A
FILTERS
NOTE (1)
WATER
TREATMENT
Y
H,0
20°C -20C¢
GAS DEW POINT Sales Gias to Magnesite Mine
DRYING | CONTROL > ggmi\dscfd
yr

Ship Export via

»  Existing Facilities?

WOODHILL
THORNTON

Figure 4: Case 1D

A 22/10/98

YOLLA DEVELOPMENT STUDY
PREMIER OIL

REV] DATE

BY CKD

Doc No: 9843-SK-04 I RevA




-

—_—

) B -40°C €44L60D

MANNED FACILITY | |
FUTURE GAS

» X COMPRESSION | » DRYING

S0-150 Bar 45°C
A »  SHORE
190 km Pipeline

60-70°C

f @ »Cs—o-;o Bar )

. CONDENSATE

VOLLA 50km Flowline »  COOLING/ ———Q 2!21535'3
FILTERS

GAS Enitial ~ 10km
5 Wells CRA honded NOTE (1)
INHIBITOR
50-150 Bar WATER
60-70°C TREATMENT\ RECOVERY

‘ v

H,0

HYDRATE INHIBITOR
MEG

WHITE IBIS
GAS

2 Wells
Subsea
co,
- Sales Gas lo
4 ~40°C -2°C VIC Gas Network
Co, GAS ~ 110 MMscfd
7>  removaL [ DRYING p O ONT ——— COMPRESSION J——»
~ S0Bar
Q
: 10-15°C SUG
y————>_ caTCHER y
FRACTIONATION s LPG Truck
PLANT Loading
_| CONDENSATE
STABILISATION
(1) PUMP ONLY REQUIRED WHEN y ,
BOOSTER COMPRESSION INSTALLED G onttensate to
Figure 5: Case 2A
T YOLLA DEVELOPMENT STUDY
WOODHILL A | 22110198 PREMIER OIL
THORNTON REV| DATE BY | CKD Doc No: 9843-SK-05 T RevA




644201

YOLLA WHITE IBIS
CONTROL CONTROL
RUOY BUQY
=" (CORROSION (CORROSION
. INHIBITOR) I INHIBITOR) co
1 I !
[}
3 °, -3
LT T , U FUTURE ' GAS 5 =
[ 1 FUTURE Cco IAS DEW POINT o
. . > COMPRESSION | F |  REMOVAL [ > DRYING (P CoNTROL ;‘;;g'g;s
1 L e e
! ! ca. 110 MMsefd
| \ 190 km
1 t 3 Phase Line
I i Imtaally CRA .
S0-150Bari , Hondedline 101
2§L i (" 20.50 Bar FRACTIONATION LPG Truck
. PLANT " .
| Loading
L el b
YOLLA :
GAS | !
5 Wells J GLYCOL CONDENSATE .
. > RECOVERY STABILISATION > 5)03‘::{‘05:;6
50-150 Bar:
60-70°C _ PIGGYBACK
ZSF LINES
——— ] - WATER
' TREATMENT

WHITE 18IS i

GAS

2 Wells H,0

Subsea

Figure 6: Case 2B
A YOLLA DEVELOPMENT STUDY

WOODEILL Al 23710098 PREMIER OIL
THORNTON REV| DATE BY | CKD Doc No: 9843-SK-06 [ RevA ]




e — — — ——

LIFT (n.nca. 15 MMsefd
MANNED FACILITY T 6°C 64410 2
GAS
> COMPRESSION —————F  novING
50- 100 Bar o
60-70°C 45°C
Y @ ~ 50 Bar ) jg—_* SHORE
~ 25 MMscfd
CONDENSATE 190 km Pipeline
YOLLA COOLING/ ————Q 2 Phase Gas to Shore
GAS FILTERS Cs
5 Wells
P GAS
COMPRESSION |« y RECOVERY
10-65 Bar
60-70°C
ZS’ )C::O Bar )
» { ATM
YOLLA \,
oL r T OlL » 20,000 BOPD Export
5 Wells OlL™ GAS HEATER ——_Q FSU (Heated Tanks)
‘ WATER WATER L0 RVP
TREATMENT TREATMENT
H,0 H,0
20°C 2°C
GAS DEW POINT 80 MMscfd SALES GAS TO
..._._.__-_.....}. }
DRYING || CONTROL > MAGNESITE MINE
~ 50Bar
S SLUG
; P _CATCHER
y
CONDENSATE CONDENSATE o .
> »  Ship Export via
STABILISATION STORAGE Existing Facilities
Figure 7: Case 3A
A%k BASS STRAIT COMERCIALISATION
WOODHILL A | 22/10/98 PREMIER OIL
THORNTON REV| DATE BY CKD Doc No: 9843-SK-07 [ " RevA




) _ —— C— — -

LIFT ¢ <a. 15 MMscfd

— AdaAdao
0°C 64 ]\.&O o
MANNED FACILITY GAS
3| COMPRESSION e DRYING
50-150 Bar 45°C
60-70°C
y @ ~ 50 Bar ) A » SHORE
~ 25 MMscfd
CONDENSATE 190 km Pipeline
YOLLA »  COOLING/ —;E_ 3 2 Phase Gas to Shore
oA FILTERS Cs
5 Wells
- GAS
COMPRESSION RECOVERY
10-65 Bar ‘ A
60-70°C
<§} )Cjo Bar )

YOLLA ' '@
oIL

. T oIL 20,000 BOPD Export
. OlL. GAS . Via Shuttle Tanker
3 Wells WATER WATER HEATER FSU (Heated Tanks)
TREATMENT TREATMENT 10 RVP
H,0 H,0
SUBSEA TANK
20°C .20C
GAS DEW POINT 80 MMscfd Sales Gas to
—®| pRYIRG [ CONTROL P ™ “Magnesite Mine
S ~ 50Bar SLUG
f—————(  CATCHER ]
CONDENSATE CONDENSATE _ . .
* STABILISATION STORAGE »  Ship Export via
Existing Facilities?
Figure 8: Case 3B
A% YOLLA DEVELOPMENT STUDY
WOODHILL A | 22/10/98 PREMIER OIL
THORNTON REV| DATE BY CKD Doc No: 9843-SK-08 ] Rev A




r LIFT GAS _ » 1 —— 64 4401
50-100 Bar s
60-700C 45 C -
is * y @( p{ ~50Bar ) S SHORE
YOLLA CONDENSATE i 190 km Pipeline
GAS ~25 UMscfd »  COOLING/ —Q 2 Phase Gas 1o Shore
3 FILTERS cs
TREATMENT \ RECOVERY
MEG
50-80 Bar
60-70°C T Jy
H,0 MEG
N\
WHITE r
{BIS
GAS COMPRESSION |y
2 Wells GAS
Subsea . N RECOVERY
10-65 Bar
60-70°C . ~ 10 Bar
ATM 20,000 BOPD Export
YOLLA OIL » FSU (Heated Tanks)
OIL HEATER 10 RVP
5 Wells
Co,
f 40 °C 200
Co, GAS ! DEW POINT 110 MMscfd Sales Gas to
™ REMOVAL —>l DRYING P CONTROL »| COMPRESSOR |—3» Victoria
~ 50Bar L
S C:'IE‘CUE-?ER FRACTIONAT]ONIr » LPG Truck Loading
:: ] K2
CONDENSATE CONDENSATE %
STABILISATION STORAGE »  Condensate to Geelong
Figure 9: Case 4A
T YOLLA DEVELOPMENT STUDY
WOODEILL A | 22/10/98 PREMIER OIL
THORNTON REV| DATE BY CKD Doc No: 9843-SK-09 [ " RevA




- LIFT GAS ~—— 1 6 4 4‘, C ~

MANNED FACILITY GAS
P! COMPRESSION e DRYING
50-100 Bar .
60-70°C 45°C
ZFF y - @ @ Bar ) % SHORE
YOLLA CONDENSATE 190 km Pipeline
GAS ~ 25 MMscfd ! > C}S)SL&];S/ ————@ 2 Phase Gas to Shore
ILT Cs
TREATMENT \ RECOVERY
MEG
50-80 Bar
60.70°C &
' H,0 MEG
L
WHITE
IBIS f
GAS COMPRESSION
2 Wells o GAS
Subsea ) RECOVERY
10-65 Bar
60-70°¢ [§ - ( ~10Bar )
> #/@' {  am )
20,000 BOPD Export
YOLLA o p—— FSU (Heated Tanks)
OIL 10 RVP
. HEATER
5 Wells .
co,
T ~40°C 22eC
co GAS DEW POINT , 110 MMscfd Sales G
™ ReMOvaL [ DRYING > CONTROL »| COMPRESSOR +~—P M S\?is:tor?aes e
~ 50Bar 3 1 -
{ CATLéJl-?ER FRACTIONATION » LPG Truck Loading
[ ES
CONDENSATE CONDENSATE X
STABILISATION STORAGE » Condensate to Geelong
Figure 10: Case 4B
4% : YOLLA DEVELOPMENT STUDY
WOODHILL A | 22/10/98 PREMIER OIL
THORNTON REV| DATE BY CKD Doc No: 9843-SK-10 T  RevA




644106

PremierQil Australasia Yolla Development Study

APPENDIX 3

Process Reservoir Compositions

A WOODHILL THORNTON 9843r010.doc Rev B, 10/02/99
A&



T

YOLLA DEVELOPMENT STUDY

RESERVOIR COMPOSITIONS

Component Yoila Gas White Ibis Gas Yolla Oil {1)
H2S o | 0 0
CcO2 1946 | 8 5.49
N2 | 018 1.93 0.5
Methane  66.96 "~ 70.92 49.82
Ethane 6.35 [ 5.85 654
[Propane 269 | 7 Ta3s5 T 388
i-Butane 0.53 B 1.61 076
n-Butane 081 | 1.37 1.04
i-Pentane 0.27 B 0.98 067
n-Pentane 028 | 07 | 065
n-Hexane 043 | 141 | 147
n-Heptane 0.65 1.67 3.67
n-Octane 039 | o7t 3.07
n-Nonane 0.36 - 0.49 - 237
n-Decaﬁg"' ) _F1_5 | 0.31 o 1.9
n-C11 007 | 0.16 1.38
nC12 o - 206
n-C13 I - 1.79
n-C14 -1 - 177
n-C15 . : - 217
n-C16 - - 175
nCl7 R - 1.88
n-C18 S - 157
n-C19 - - 1.42
n-C21 . o - 2.38
C12+(Yolla) | 042 - N
12+ (Wlbisy | - 0.28 -
TOTAL: 100 100 100
Hypothetical Component Information

Component Density (kg/m?) Mol Wt BP (°C)
C12+ (Yolla) 860 240 323
c12+ (W Ibis) 822 191 257
NOTES

644

{1} Yolia oil reserveoir gas cap composition produced by flashing the oil composition
at 18,580kPag & 98.3°C (2695psig & 209°F).

A WOODHILL THORNTON
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Assumed Victorian Gas Specification

A WOODHILL THORNTON 98431010.doc Rev B, 10/02/99



YOLLA DEVELOPMENT STUDY

ASSUMED VICTORIAN GAS SPECIFICATION

§peciﬁcation

Limit
CO2 Content 3 % (max)
Total Sulphur 115 mg/m? {max)
Mercaptan Sulphur 23 mg/m?® (max)
H2S Content 11.5 mg/m® (max)
Free Oxygen 0.2 % (max)

Gross Heating Value

966-1127 (36-42) Btu/scf (MJ/m?)

Wobbe Index

46 - 50.8 MJ/m®

Water Dewpoint

112 mg/m? (max}

II—-IC Dewpoint

22°C
Supply Temperature 71 °C
Supply Pressure 6900 kPag

Data based on Ref 1.

A WOODHILL THORNTON
[

)
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18/12/98 Sales Gas Spec.xIsAssumed Vic Specification
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ACE 30,ACE 60 & ACE 90

Movable platforms for wellhead, production, compression

Typical Requirements

Platform to develop a marginal field
Short field life

Sand, silt or clay soils

Up to | 2 wells, some pre-drilled

Water depth 25m - 45m ACE 30
45m - 65m ACE 60
65m - 95m ACE 90

The Solution
ACE 30, ACE 60 & ACE 90

* Self installing, movable, reusable

* Pre-assembled topside equipment on a single
level deck

Benefits

Low CAPEX
Rapid delivery '

Steel gravity base footing applicable to
most seabed soils

Single level barge deck for layout flexibility
Internal or external drilling

Shipyard fabrication

Quayside installation of topside equipment

Minimal offshore hook up and
commissioning

High residual value through potential for
re-use

1. Fabricate base’in dry dock o ‘2. Fabricate bargeand inscall 3. Mate barge and buse atwharl - 4 Tow tofeldandlowerbasé . 5. Raise deck io achieve
onquayside S "', prefabricated topsides ar support) “toseabed ;. T .. 7 7. required airgap .

Y
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Process Schematics
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| 1 1 ' \
| ] |

OLLA DEVELOPMENT CASE 1A

PROCESS/UTILITY EQUIPMENT LIST ~ %
OFFSHORE EQUIPMENT
TYPE HEAT
DESIGN | DESIGN DIFF | DUTY ! FTPRNT| DRY | OPTG
TAG NO orv DESCRIPTION capaciTy | pres | Tewe | OMENSIONS | VM. | Loup | oowgr| TRNFR | HEAT/ICOOL | yoc | AREA | WEIGHT|WEIGHT REMARKS
*Psg) | (°C) " SAT/ | upay | powy | AREA NG m2) | ey | we
AIR CLR (m2) ——
WH-101A_E 5 |PRODUCTION WELLHEADS CRA LINED FLOWLINES / PRODUCTION MANIFOLDS
V-101 1 |PRODUCTION SEPARATOR €400MMseld | 13000 | 90 | 15I0x45T1 | H cs 18 130 | 162 |CRACLAD
V102 1 |TEST SEPARATOR 25MMscils | 13000 | 90 | 08IDx28TA | H cs 8 25 36 |CRACLAD
V-103A 1 |BOOSTER COMPRESSOR SUCTION DRUM soMMscla | 13900 | 90 | 120x41T7 [ v cs 4 83 92 |CRACLAD
V-1028 1 SOMMscta | 13000 | 90 | 12Dx4rTW | WV cs 4 83 92 [CRACLAD
V-104 1 100MMscla | 13900 | 90 | 15I0x45TT | v cs 9 139 | 167 [CRACLAD
V-105 1 100MMscla | 13900 [ 90 | 120x80TT | V cs 4 140 | 228 |CRACLAD .
Vv-201 1 4000BCPD | 13000 | 90 | 04IDx12TM [ V cs 1 06 07
V-202 13 000BCPD | 13900 | %0 | 08IOx1BTT | H cs 4 19 25 ) o
V-301 1 [LPFLARE / DRAIN DRUM G 350 90 | 15Dx45TT | H cs 18 31 70 |DRAINAGE FROM V-101 ) o
V-302 1 |PRODUCED WATER DEGASSER 1000 BWPD | ~ 350 %0 | 10ox3sTT| H cs 15 14 a3 o .
v-303 .| 1 [HPFLAREDRUM S0MMscld | 350 0 |21iDx84TT | V cs 9 80 | 18 L. o S I
v-304 | 1 |FUELGAS kNOCKOUT DRUM 2 MMscid 13000 | 90 | osmox18TT| WV cs 2 09 11 |cRACLAD
HC301 © | 1 |PRODUCED WATER HYDROCYCLONE 2000BWPD | 13000 | 90 | 07Dx20TT | H L €s | ® | 05 | 07 [INCLUDES 100% SPARE CAPACITY. SSLINERS
E-101A | 1 |PRODUCTION COOLER 13000 | 0 | 120Lx25W |ARCLR [ 1100 | 836 AR CRATB| 30 64 70
£-1018 1 1 [PRODUCTION COOLER e 13900 | 9 | 120Lx25W |AIRCLR 1100 | 938 AR CRATB| 20 64 70
E-201A | 1 |BOOSTER COMPRESSOR AFTERCOOLER 13000 [ 150 | 120Lx25W AIRCLR 3200 | 1587 AR CRATB| 30 1o | 1219
E2018 1 |BOOSTER COMPRESSOR AFTERCOOLER ] 700 [ %0 | 120Lx25W [ARCLR 3200 | 1567 AR CRATB| 10 | 121
£-202 1 |GASITEG EXCHANGER ]300 | 1o | 87Lx04W [ sar 5 | 300 GAS/TEG cs 7 65 98 TR
C20A 1 |BOOSTER COMPRESSOR 1120 actmav | 13000 | 150 8500 | 2150 6 FUTURE -
C-2018 1 |BOOSTER COMPRESSOR 1120 semame | 13000 | 150 ) 8500 | 2150 6 FUTURE
K-201A 1 |BOOSTER COMPRESSOR DRIVER 100Lx30W 30 183 | 225 |FUTURE -2 x 50% SOLAR CENTAURS
K-2018 1 |BOOSTER COMPRESSOR DRIVER ) 100Lx30W 30 163 | 225 [FUTURE -2 x 50% SOLAR CENTAURS
P-201A 1 [CONDENSATE BOOSTER PUMP 30 m3Av 13900 | 90 50Lx20W 8500 | 78 0 17 17  |FUTURE -2 x 50%
P-2018 1 |CONDENSATE BOOSTER PUMP 30 mdAy 13800 %0 50Lx20W 8500 | 78 10 17 17 |FUTURE -2x 50%
P-202A 1 |LPFLARE / DRAIN DRUM PUMP 30 mav 500 %0 | aoLxiow 250 | 44 3 04 04 |LP FLARE DRUM LIQUID PUMPED TO HP FLARE DRUM
P-2028 1 |LPFLARE 1 DRAIN DRUM PUMP 30 mame 500 | % 30Lx10W 350 | 44 3 04 04 |LP FLARE DRUM LIQUID PUMPED TO HP FLARE DRUM
P-301A 1 |HPFLARE DRUM PUMP 30 mamr 13000 | %0 | s0Lx25W 12650 | 180 15 27 27 [2x50% )
P3018 1 |HPFLARE DRUM PUMP  20miv | 13900 | S0 | 60Lx25W | 12650 | 180 15 27 27 [2x50% o o
Z:201 1 |TEG REGENERATION PACKAGE 100 MMsctld | 70Lx35W 25 383 | 574 |DESIGN WATER FLOW 40 BWPD
x-100 1 |PIG LAUNCHER 13900 | 90 | osDx70TA cs 14 48 48
1 _|POWER GENERATION 100Lx 100W 1500 100 | 230 | 300 [NORMAL/STANDBY/EMERGENCY
1 |FLARE TIP /IGNITION SYSTEM 50 MMscld 10Lx50W 5 06 10
2 |FIRE PUMPS 1500 GPM BOLX3IOW 20 150 | 200
1 |WORKOVER FACILITIES - 200 | 200
1 |ACCOMMODATION 15 PPL/0 BEDS 150Lx100W 150 | 1500 | 1500
1 |POTABLE WATER PACKAGE 7OLXBOW 60 | 100 | 150
i 1 |HVAC 30Lx30W 10 30 50
1 [CRANI 300 | 300
| 1 |INSTRUMENT / SERVICE AIR PACKAGE - 40Lx80W 3 170 | 250
1 |DIESEL FUEL SUPPLY | TREATMENT 10 DAYS 30Lx30W 10 50 85
1 |GLYCOL STORAGE / TRANSFER PUMP 5m3 20Lx30W 10 50 80 (= p]
2 |SURVIVAL CRAFT 20 MEN 50 70 ) o
) 1 Igwmemmum 30 MEN 20Lx30W 6 |-10 10 : )
1 |HELIDECK 1000 | 1000 SN
TOTAL 824  607.6  749.1 s
; P
.,
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PROCESS/UTILITY EQUIPMENT LIST

\ | \ .‘
YULLA DEveLOPMems CASc in

ONSHORE EQUIPMENT
TYPE HEAT
DESIGN | DESIGN OIFF | DUTY! FTPRNT| DRY | OPTG
TAGNO. | ary capacity | pres. | TEwp | OMERIONS om | veao [powen| TR HEATICOOL | woc | AREA | WEIGHT| WEIGHT REMARKS
oPag | €O arcir| P | 0w w2 | oo | oo
V-201A 1 00 B8L 9300 | 80 |300x%001T| H cs 0 | 1495 22 50%, EPOXY LINED 8
V-2018 1 800 88L 9300 | 80 Dx300T H cs | o | vées 2 x 50%, EPOXY LINED
V.202 1 400088Ud | 2000 | 230 v cs 4 187 22 TRAYS 3
P ! o MMscla | 6000 | .29 v & s 118 -
V204 1 50 MMscfd 7000 [ 0 v cs 4 a3 2% 50% -~
v-2048. 1 somMscld | 7000 | 90 v cs 4 43 2 x 50% i
V-205A 1 somMscid | 8300 | %0 v cs | 4 | &8 25 50% .
v-2058 1 SOMMscta | 9300 | 90 v cs ‘4 69 25 50% i ]
yoi y3 dSmMuacta | 2000 | 90 b cs 4 10 —
e ! S A— B .. cs o o7 ! . - =t
/20 1 2 MMscld 7000 | 120 v cs 4 23 EXPECTED FUEL GAS RATE 20 MMscls i
208 > 100MMscla | 9300 | %0 ¥ cs 4 oA
v-210 1 100MMscld | 9300 | SO v cs 4 140 ICRA CLAD R o
ko . o8 ] H S T g s
o - S5 1000 | 250 L oe L S .. I
v-212 1 L RO cs ! as s
4 2000 | 2% KETL 3000 | e0 HOT O e | u | 83 N
! 9300 | 150 AR CLR] - 4 AR .8 - 1 A 2.2 50% “ sz
&3 9300 | 150 | 120Lx18W |ARCLR] e | 42 AR cs 2 27 2% 50% - anied
AR 7000 | 150 | 120Lx1.S8W |ARCLR 201 N AR cs » 20 s —
! 2000 | 250 | 120Lx28W |AIRCLR 2000 8 AR cs 5 54 . -
1 . 900 | 9 | 87Lxpdw | saT %0 0 GAS I TEG cs 3 28 ) ]
1 7000 | 90 1300 | 1100 DRIVEN BY TURBO EXPANDER K-201 I
) 8300 | 125 4200 | 2800 2 % 100% e
1 9300 | 125 4200 | 2800 2% 100% : ]
' 208 | 20 o ) = o
1 6000 | -2 2i50 | 1250 18 150 DRIVES SALES GAS COMPRESSOR LP STAGE C-201
1 | 3100 0 | 183 2x100% SOLAR CENTAUR o
1 3100 0 183 2 x 100% SOLAR CENTAUR i
1 250 21 158 GAS ENGINE
1 35 mdw 13900 5000 | 67 10 17 2 x 100% TO BE CONFIRMED ]
1 35 mme 13000 s000 | 67 10 17 2 x 100%. TO BE CONFIRMED ) ]
- 30 mme - i) 3 o4 J2x 100% il
! % m3e 500 B | 44 3 | o4 2x100% ; B
3 ' 1800 Ja 2 10 2 100% S e
' 1800 | 280 78 2 1.0 2x 100% -
72004 20008eL | 17 | 80 |MODxi2zsH| V cs | am EACH TANK 8 DAYS STORAGE -
12008 1 24000 BBL 1 80 |200Dx125H| V cs | ama | EACH TANK 6 DAYS STORAGE T
T-201 1 18000 BBL 73I0%122TM 00 | 815 i
2.201 1 100 MMscio ! TOLxISW 25 | 383 N
2-202 1 1800 | 250 | BALxB2W 3880 & | 218 |
2.2028 1 1800 | 250 | eALx82w 3880 L 218
%200 1 19000 | %0 | oamx70TT| H cs 12 s TRUNKLINE PIG RECEVER :
%201 1 13900 | 90 | 06IDx8OTA | H cs 10 32 SALES GAS LINE PIG LAUNCHER
1 1w B
1
| —
1 —
\
| -—
1 . a0Lxdow El =
g EWATER PUMPS 2000 | 80 | 34Lx15W 1 | 109 i .
. 1 |INSTRUMENT / SERVICE AIR PACKAGE 2000 0 | 300 o
1 |STORM WATER DRAINAGE
TOTAL 1972 6848 NA
28
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YOLLA DEVELOPMENT CASE IA

ey
PROCESS/UTILITY EQUIPMENT LIST
PIPELINES
HEAT
DESIGN | DESIGN OFF | DUTY/ FTPRNT| ORY | OPTG
TAG NO. ary DESCRIPTION s | pres | Tewe PRIEWON. HEAD [Power| TENER | MEATICOOL | yoc [ aREA | WEIGHT| WEIGHT REMARKS
(xPag) | (*C) (kPa) | (kW) (m2) (m2) (te) (1e)
1 |GAS / CONDENSATE SUBSEA PIPELINE PO WMada | 13900 | 100 | 12" x 130km x 10mmWT cs OFFSHORE FACILITY TO SHORE, 2 PHASE, APISLXE5
1 |SALES GAS EXPORT PIPELINE BSMMscia | 9300 | 100 | 107 x 30km x 7.9mmwT cs GAS EXPORT TO MAGNESITE MINE; APISLXS2 1
LAl =
C Vessel Weights Updated 24NOVS8 | M_H rac : YOLLA DEVELOPMENT
B e 19NOVOs | OAF NJP WOODHILL THORNTON o b
A Initial Draft For Cost Estimating 03NOV98 MRH NJP PREMIER OIL
REV DESCRIPTION DATE PREPD CHKD PAGE 3 of 3 [ Doc. No. 9843EL1A
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OFFSHORE EQUIPMENT
: TYPE HEAT
DESIGN | DESIGN DIFF. | DUTY/ FIPANT| DRY | OPTG
aGno | ary DESCRIPTION capacity | PREs | Tewp | OMENSONS | B | veap |powen| TR N oot | MOC | AREA |WEIGHT|WEIGHT REMARKS
(Pag) | (*C) arcir| PP | 0w | T m2) | e | (e
w1 0ABCOE | 5 [PRODUCTION WELLHEADS - YOLLA e CRA LINED FLOWLINES / PRODUCTION MANIFOLDS |
W 10208 2 |PRODUCTION WELLHEADS - WHITE IBIS R | S NS 17 7L ] . |cRALINED FLOWLINES T PRODUCTION MANIFOLDS
R =k | i
v V101 1__|PRODUCTION SEPARATOR T160MMscld | 13900 | 90 | 2514017 H N B € | & | 77
5 v-102 1 |TEST SEPARATOR 25MMscid | 13900 | 90 | 0BIDx28TA | H cs [} 25
V-103A 1 |BOOSTER COMPRESSOR SUCTION DRUM | 80 MMsch 13800 | 90 |1soxsatm| v | [ | - cs |9 |
V-1038 _|__ 1 |BOOSTER COMPRESSOR SUCTION DRUM | 80 MMsct 13900 | 00 [ isDxSiTA | TV [T T cs 9 |
v-104 1 |TEG INLET SEPARATOR 160MMscld | 13900 | 90 | 1eiDxs?iAm| v | =T ) 42
v-105 1 |TEGCONTACTOR | 160MMscid | 13900 | 90 | 15IDx80TA | V N cs | 9 | 202
V-201 | 1 |CONDENSATE FILTER N 6700BCPO | 13900 | 90 | 0502157 | V cs 4 06
[v-202 1 _|CONDENSATECOALESCER | 6700BCPD | 13600 | 90 | 10102221 | H cs 6 19 ! ) .
V-301 |1 [LPFLARE/DRAIN ORUM 2 350 | 90 | 19Dx87TM | H g JISSY [ €s | 21 | 53 [ 102 [DRAINAGE FROM v-101 e ]
V302 | 71 |PRODUCED WATER DEGASSER _ T1000BWPD | 350 %0 | 1obx3stA| H |~ S s | 1o 4 33 A
v-aos T 1 |HP FLARE DRUM 50 MMsch 350 %0 |2iox6aTm| Vv cs g 80 | 19
V-304 |1 |FUELGASKNOCKOUTDRUM 2MMscld | 13000 | 0 |osmxtatm| v | | - - ) D () 13 [CRACLAD i
- = e x. 200 BBL 350 %0 |[300x45TW | H | el €s | 24 | 48 | 398 =
HC-301 1 |PRODUCED WATER HYDROCYCLONE 1000BWPD | 13900 | 90 | 07iDx20TM| H | Sk LD | €5 | 5| 85| 07 |NCLUDES 100% SPARE CAPACITY, SSLINERS |
13900 | 90 ‘zouasw T AR |craTe| 427 | e 90 |2x50% R N i
13900 | 60 | 120Lx35W T AR CRATE| 42 | 81 | 90 [2x50% Sk =g
d P | %300 |50 | 120Las0wW AR~ |CRATB| "0 | 183 | 202 [2x350% MOUNTED ABGVE COMPR SKIDS
& 13900 | 150 | 120Lx50W AR CRATB| 80 | 183 | 202 [2x350% MOUNTED ABOVE COMPR SKIDS
5 Il G ,!“? _nﬂ‘_?"l'.jl Dl_\!__r GAS/ TEG cs 3 65 9_! G A ==
1870 actmi/v | 13900 | 150 INCLUDED IN DRIVER
1870 acimanv | 13900 | 150 INCLUDED IN DRIVER
B5Lx24W | 27 83 | 225
B5Lx24W N 21 183 | 25
50mihe | 13900 | 90 | S0Lx20W " | #8800 | 10 ] o 10 20 | 20
50 mame 13900 | 90 | 50Lx20W 8500 | 170 B 1w 20 |20 [
40 mWty 500 | 90 | 30LxiO0W I 3 06 06 |LP FLARE DRUM LIQUID PUMPED TO HP FLARE DRUM |
40 may 500 | 90 | 30Lx10W 30 | 73 P [ T |37 | o8 | 06 |LPFLARE DRUM LIQUID PUMPED TO HP FLARE DRUM |
4Omin | 13900 | 00 | eoLx25wW | | 12es0 | 267 | | T &0 | ao faasom
40 matw 13900 | 90 | 60Lx25W 12650 | 267 [ 40 | 40 |2x50%
] 80 | 1O0Lx10W | ["s00 | 05 1 02 | 02 [2x100%
"': %0 500 | 05 1 02 | 02 [2x100%
-
SN, A o) cs | 12| a8 | 48
e |2 | 'e0MMscid || |"e0Lxasw | | N 41 | 487 | 970 |DESIGN WATER FLOW 1200 BWPD _
< MEG REGENERATION PACKAGE e 10 80 | 156 [DESIGN 100BWPD, 40BPD OF ME
':'_*"_'f: T 7| 1 |POWERGENER . 100Lx 100W ) 1500 100 | 230 | 300 |NORMAL/STANDBY / EMERGENCY
ST T |AARE TP GNITION SYSTEM SoMMscid T1OLASOW ) [ s | os | 10 i
2 Imen_gs 1500GPM | soLx3ow | — " |2 | 150 | 200 )
(o 1__|WORKOVER FACILITIES . T | 0 | 200 5
1__|ACCOMMODATION 15 PPL/0 BEDS 150Lx100W A 150 | 1500 | 1500
1__|[POTABLE WATER PACKAGE TOLxBOW T || ea | iso | T T o
1__[HvaC = v 1 | _3oLx3ow ) d o : W0 | 30| so - T
. 1 |CRANE o EVOEAL N e L o N 00 | 300 e
1 |INSTRUMENT / SERVICE AIR PACKAGE B [ T 1 A R R A "3 | 170 | 250 5 T
1 |[DIESEL FUEL SUPPLY /TREATMENT | 10DAYS  |seimzew | T 10 50 | 85 ]
1 |GLYCOL STORAGE / TRANSFER PUMP 5md 20L230W 10 50 | 80 T N
2 [SURVIVAL CRAFT 0 MEN i | G ) 50 [ 70 A,
[ _‘_1"_‘_'-“5"‘;__ | A | 3 : 1000 |. 1000 el & e
1 |SEWAGE TREATMENT UNIT 30 MEN 20Lz30W [ 10 | 30
TOTAL 985 7510 9570
D Revised for Report 18DEC98 | N> AR YOLLA DEVELOPMENT
£ O et odeled e . d WOODHILL THORNTON g
|8 EhINE: Vo Eeoreaition 19NOVS8 DAF NJP PREMIER OIL
REV DESCRIPTION DATE PREPD CHKD PAGE 1 of 4 T Doc. No™ ggaaei2a
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PRUCESS/ULILITY EQuirMENT viaa

ONSHORE EQUIPMENT T
OESIGN| DESIGN| e e | Ume | OFF. [ 0utvs| BEEL | ear coor fFieRnT| ORY | OPTG
TAG NO ary DESCRIPTION CAPACITY | PRES. | TEMP " | HEAD | POWER MOC | AREA |WEIGHT|WEIGHT REMARKS
&Pag) [ (°C) i a1/ | opay [ qewy | AREA | MEDIWM m2) | vey | ve
AIRCLR (m2)
V-201A_ 1__|SLUGCATCHER 2100BBL | 9300 | 80 |35IDx350TM| W Cs | 200 | 2260 3% 33%, EPOXY LINED
v-2018 1 [SLUGCATCHER 2100BBL | 0300 | 80 [381Dx3507T4| H cs | 200 | 2260 L
v201C | 1 |SLUGCATCHER N 2100 BBL 9300 | 80 [35I0x36071T| H | 1 “cs | 200 | 2260 3 x 33%; EPOXY LINED
v202 — 1\ |CONDENSATE STABILISER COLUMN | 8500BBUG | 2000 | 230 |22mxi3tm| v | |~ ~ |7 ~ B 9 2758 22 TRAYS (SS) o Y
v203 | 1 |LOWTEMPERATURE SEPARATOR 130MMscld | 8000 | 70 | 21107617 | Vv | 11 88 |9 ]| 88 .
V-204A | 1 |SALESGASCOMP. SUCTIONDRUM | 65MMscld | 4000 | 90 | 1610x56T7 | V | I cs o | e J2xso% -
v-2048 1 |SALES GAS COMP. SUCTION DRUM 65MMscid | 4000 | 90 | 18IDx56TM| VvV | cs (] 81 2x50% )
V-208A 1__|SALES GAS COMP, DISCHARGE DRUM 85 MMsch 12000 | 90 | 13IDx44TA | V i A e8| e w03 2x50%
V-2058 1 |SALES GAS COMP. DISCHARGE DRUM G5MMscld | 12000 | ©0 | 1amx4dTm| v | [ | [ 8 9 | 103 2x50% |
v-208 1__|GAS RECOVERY COMP. SUCTION DRUM 35MMscld | 2000 | 90 | 08IDx25TM | V | N esT T Tow ' ' e ]
v-207 1__|FLARE DRUM 50MMscld | 350 | 80 |24Dx727M | H | eS| 2| na ]
v-208 1__|FUEL GAS KNOCKOUT DRUM 10MMscid | 7000 | 120 | 081Dx25T1 | es | s 15 EXPECTED FUEL GAS RATE 10.0 MMscid__
v-200 1__|TEGINLET SEPARATOR 135MMscld | 9300 | 90 | 18IDx54 1 N A cs | 65 | 14s ] o
V-210A 1 _|[HOTOLDRUM N B 1000 | 250 | 211IDx837T 1 cs | o | 73 o e ]
v-2108 1___|HOT GIL DRUM Yoo b 1000 | 7250 [ 2¥iCx8ATA cs [ 21 13 - ]
V211 1 |HOTOILFILTER I gt 1800 | 7250 | 05Lx05W cs 1 03  m.
v-212 1__|TEG CONTACTOR 2 135MMscia_| 8300 | 80 pxsotA | v | T cs | 8s | 12s ) i
[V-213 1__|oEETHAMISER T 5100BBLG | 2500 | 180 |10Dx150TA| vV | | S cs 1 86 P
v-214 1 _|DE-ETHANISER OVERHEADS COMP_SUCTI | 4.3 MMsch 2500 | ©0 | 08IDx25TAM | V | = . e8] d 10 - '
v-215 1\ |DEPROPANISER 280088/ | 2500 | 160 |1.71Dx280T/| V cs | es | 268 ]
v-218 1 __|DEPROPANISER REFLUX DRUM 730088Ud | 2500 | 80 | 201Dx5571 | H o eR T N e I
v-217 1 |DEBUTANISER 18008BUd | 1000 | 160 [1.71IDx190T7| V " cs | 9 93 B o
[v-218 1 __|DEBUTANISER REFLUX DRUM 6600BBVd | 1000 | 90 | 20Dxs51M | H | | | ° e8| 2 58 B T
V210 1__|COLD SEPARATOR 130MMscld | 9300 | 20 | 17iDxs4TA | v [ e €5 | e 128 o o
v-220 1__|AMINE CONTACTOR INLET SEPARATOR | 160MMscld | 9300 | 00 | 18Dxs&rd | v | | |7 cs | 85 | 32 o ]
v-221 1__|AMINE CONTACTOR 160MMscld | 9300 | 80 |27xt80TA| v | [T - cs | 16 | 124 S5 CLAD _ -
v-222 1 |AMINE CONTACTOR OUTLET SEPARATOR | 135MMscld | 6300 | 90 | 1siDxastm | v | | | "¢ 9 92 SS CLAD .
v-223 1__|AMINE STRIPPING COLUMN _ 2850USgpm | 350 | 135 |57iDx160TA| VvV | i cs 50 | 923 SSCLAD T
v-224 1 |AMINE SURGE TANK - 2850 USgpm | 350 47Dx18BTM| H | i cs 120 | 820 1sscLap B
v-225 1__|AMINE STRIPPERREFLUXDRUM | “2850USgpm | 350 | 90 | 41IDx477T | H - cs | 3 | 159 S5 CLAD o
v-226 | 1 [AMINEFLASHTANK " |"2850USgpm | 350 | 90 |47IDx18BTA| H | | cs | 120 | s20 SS CLAD -
V227 | 1 |AMINE CARBON FILTER S 2850 USgpm | 350 80 |41DxarTA | A | T ss 38 159 SS CLAD ) Tom———
v-228 1 |AMINE PHYSICALFILTER | 2850USgpm | 380 80 |41Dx477M | H ] g ss | 3 159 B o ]
vz2e T |71 [MERCURY GUARD BE B L N M (EETTE R0 I I I s || o e
- 77| 2000 | 280 | 14IDx50TM | 8006 | 20 HOT OIL cs | 2 85 -
1 12000 | 190 | 120Lx32W 2x3900] 135 AR cs ] 96 22 50%
. B ~ | 72000 | 190 | 120Lx32W “|2x3%00] 135 AR cs | 48 96 250% ~ ~
| 1 |GASRECOVERY COMP AFTERCOOLER | | 7000 | 160 | 120Lx10W ) 320 | 10 AIR cs 12 | o7 o ]
1 |CONDENSATE RUNDOWNCOOLER |~ | 2000 | 250 | 120Lx40W 3000 | 66 AR cs 48 101 o
GAS 7 TEG EXCHANGER T T | 3007 e0 | BTLx04W | S e | GAS/ TEG cs 3 28 T
1~ |RECOVERED LIQUIDS RUNDOWN COOLER 7| tooo | 180 | 12oLxtow " 140 8 AR cs 12 07
aadt JPANIS "2500 | 90 | 120LxdsW 1800 | 180 AR cs | e | 124 N
1 1000 | 90 | 120Lx50W 2600 | 325 AR cs 66 25 .
o | 2500 | 250 | 05iDx827TM 810 7 HOT O1L cs " 11 R
1= T 77| 2500 | 250 | 0.81Dx32 T/ |KE 2200 | 25 HOT Ol cs 10 18 ) g
i " [ iooe | 60 | 6B x27 7 K " 20| 2| worow | cs | s | s i
1 9300 | 80/-70 | 40Lx30W o GAS/CAS | AL | 12 30 WA, s ey e
1 T TEE 1T Tk 80,000 | 3000 HOT OIL cs SS CLAD, SS TUBES i
1 350 | 135 | 4o0Lx30W. 38,000 | 3000 | PROCESS cs 12 | 200 SSCLAD, SSTUBES S
a3 0300 | 90 | 120Lx40W 12500 | 121 AR cs 48 96 SS TUBES - B
1| AMINE STRIPPER REFLUX CONDENSER 35 | 90 | 120Lx25W 25000 | 62 AR cs 30 54 SS TUBES
0 Revised for Repon 18DECS8 | v N YOLLA DEVELOPMENT
c Vessel Weights Updated 24NOVI8 MRH DAF WOODHILL THORNTON CASE 2A
B Issued for Information 19NOVea DAF NJP PREMIER OIL
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PROCESS/UTILITY EQUIPMENT LIST
ONSHORE EQUIPMENT
e, | g « —
BOOSTER COMPRESSOR [DRIVEN BY TURBO EXPANDER K201 |
SALES GAS COMPRE SSOR * s INCLUDED INDRIVER ™ f2x50% "
SALES GAS COMPRESSOR cs INCLUDED INDRIVER |21 50% ]
GAS RECOVERY COMPRESSOR €S | 'INCLUDED N DRIVER i
DE-ETHANISER OH'S COMPRE SSOR cs INCLUDED IN DRIVER -
“|TuRBO ExPANDER "] 2 | ios
|SALESCAS COMPRESSOR DRIVER _ TBSLa24W | 2 [ iea
SALES GAS COMPRESSOR DRIVER BSLA2AW 1 - N ‘
GAS RECOVERY COMPRE SSOR DRIVER TOLz38 W 425 2| e ELECTRIC MOTOR i ]
[DE-ETHANISER OH'S COMPRESSOR DRIVER [XTTECTT . o | [ W | %9 ELECTRIC MOTOR i ]
|CONDENSATE PRODUCT PUMP | S5 mamw 8000 %0 J0Lx20W | seeo |Tas | T T 6 | 27| 21 100%. TO BE CONFIRMED T
CONDENSATE PRODUCT PUMP 55 mae 8000 | 00 | 30Lx20W | 5000 | 138 ) . Te [ 28 ‘|22 100% TOBECONFIRMED T T T
FLARE DRUM PUMP 30 ma/h 500 9 | 30Lx10W | | 3% | 73 S T : i 25 100% RN
1 |FLARE DRUM PUMP 30 mhe 500 | 00 | JoLxtow D 5 5 2 e i e it 21 100% - ’f_
1 [HOTOLPUMP 210 mime 1000 | 250 | taLsodw | |7 T |"7x40 i 2 10 21 50% - )
1 [ROTORPUMP . 210 maw 1800 | 250 | 18Lz07W E oW T ) 5 10 | |2a50W ) T
1 _|DEPROPANISERFEEOPUMP |~ 20mimw | 2500 | 250 | 20Lx10W | SR ki ) 27| o8 22 100% E— -
=g nﬁmmsmssmm i “20mamv | 2500 | 250 | 20Lx10W | - & TR 2 08 22 100% : . ]
o 2 “138 sbu:w : 4500 | 1000 10 wo 2 100% )
\ 15 0 ° 4500 | 1000 10 0o 2 5 100% )
i T 500 126 45 20 25 100%
i s | so0 | i2e” 45 20 23 100% ===
[ At %0 L 800 | 128 B 45 | 20 21 100% e = el !
1 (7] JoLxi1sw | - 45 | 20 2% 100% - alit
_:i'_' 00 | dovazow | T o & | 1o 3x30% T ==
A %0 | 30Lx20W i ] o 3203% il
1 ) 30Lx20W “se0 [aws | ] o | 3233% -
1 e W | 30Lzz0W | |80 [3:15 5 8 | 1o | Jx20% el
1__|LPG LOADING PUMP - Somatw | 700 | 90 | 30Lx20W 50 [3x15 | [° 8 10 | 3233% N
1 |LPG LOADING PUMP 50 mame 700 90 | 30Ls20W | "800 | 3as5| | i ) 10 3200 .-
26010x180H| Vv =——"| ) cs EACH TANK 8 DAYS STORAGE =
260102 180H | M A cs | e EACH TANK 8 DAYS STORAGE .
= il (e 100 818 = == ]
! e cs 14 | 1200 EACH SPHERE § DAYS STORAGE
. NE STORA( F : cs e | 200 EACH SPHERE 5 DAYS STORAGE
| LPGSTORAGE SPHERES cs wi | 200 EACH SPHERE 5 DAYS STORAGE .
T-208 |1 |LPG STORAGE SPHERES cs e | 1200 EACH SPHERE 5 DAYS STORAGE
ONSHORE TEG DEHYDRATION PACKAGE S0LxdSW ) " el !
| WASTE HEAT RECOVERY UNIT 10513102 W 10,800 1o | e00
__|WASTE HEATRECOVERYUNT ~ ~ |7 T1osLx0zw| ~ 7| oe00 1o | eoo
_ |FIRED HEATER - R 81,000 |
PROPANE EXPORT METERING SKID 324 mdme ‘ToLxsow | i B cs [ 100
{ mam cs 2 0o .
H cs 2 1o TRUNKLINE PIG RECEIVER
s ] cs 10 a7 SALES GAS LINE PIG LAUNCHER -
. " B =
(St 1__|CONTROL ROOM PP IR I ) e S S ) o s
1 |WAREHOUSE
1 |OFFICES g 5 et opueeee TR It aa ) i~
L i |WORKSHOP SR |- i " i [
1 |STORE ) 1 ok 1 B - i )
) 1 |CPI SEPARATOR I0Lx30W Y N 2 B
2 |FIREWATER PUMPS 2000 | 80 | ddixisw | | == ) T8 |09 i
‘_'WM 2000 | 80 s : B
"1~ |STORM WATER DRAINAGE . £ S e S D ek i =2 i
TOTAL 4884 20157 NA
D Revised for Report 180ecos | e xne YOLLA DEVELOPMENT
c Vessel Weiohis Updated NOVSS | MRM | OAF A WOODHILL THORNTON o
8 Issued for Information 19NOVSE DAF NJP PREMIER OIL
REV DATE PREFD CHKD PAGE 3 of 4 [ Doc No . ggaaerza
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PrRUCESS/UriLitY EQuirvlENT wio

PIPELINES

TAG NO.

Qaty

DESCRIPTION

NOMINAL
CAPACITY

(kPag)

DESIGN
TEMP.

('C)

DIMENSIONS

DIFF.
PO
(kPa)

DUTY /

(kW)

WER

HEAT
TRNFR
AREA
(m2)

HEAT / COOL
MEDIUM

FTPRNT

(m2)

DRY
WEIGHT
(te)

OPTG
WEIGHT
(te)

REMARKS

GAS / CONDENSATE SUBSEA PIPELINE

160 MMscid

13,900

100

16" x 190km x 11.mﬂ

1 |SALES GAS EXPORT PIPELINE 130MMscld_ | 12,000 | 100 | 12°x35kmx79mmWi | - VL O Y
1 |WHITE IBIS FLOWLINE 45MMscld | 23,200 | 100 | & x4Dkmx f0.9mmwi | [ T N
1 |WHITE IBIS MEG INJECTION PIGGY-BACK LI | 40BMEGPD | 23,200 | 100 | Z x4OkmxS2mmWT [ """~ "1
........... PRI st e o ey izl = = -
NG| - . A SRSV (A— S TR ———— T . =

~Cs

s

“es

" |WHITE 1BIS FLOWLINE, APISLX8S

OFF SHORE FACILITY T0 VICTORIA. 2 PHASE, APILIGS
CRA COQEQFRE f E.S'I' 24km (MECH BONDED)

[CRA COATED FOR FIRST 20km (MECH BONDED) ___|

MEG PIGGY BACK LINE TO WHITE IBIS WELL: APISLX85
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PROCESS/UTILITY EQUIPMENT LIST
OFFSHORE EQUIPMENT
TYPE HEAT
DESIGN | DESIGN DIFF | POWER FTPRNT| DRY | OPTG
meno | ary DESCRIPTION capacity | PreS | TEwp | OMENSIONS | VM. | o | oyry | TRNFR | HEATICOOL | woC | AREA |WEIGHT|WEIGHT REMARKS
(m) ST/ AREA MEDIUM
(Peg) | ('C) aRclr| ®P® | W | g m2) | o) ae)
WH-101A E 5 |GAS PRODUCTION WELLHEADS CRA LINED FLOWLINES / PRODUCTION MANIFOLDS
WH-301A_E 5 |OiL PRODUCTION WELLHEADS CRA LINED FLOWLINES / PRODUCTION MANIFOLDS
v-101 1 |GAS PRODUCTION SEPARATOR 100MMscia | 13000 | 90 | 1710x30TT| cs 18 | 18 [ 200 |CRACLAD
v-102 1 |GAS TEST SEPARATOR 2MMscia | 13900 | 90 | 0BIDx28TT| M cs [ 23 38 |CRACLAD
103 1 |BOOSTER COMPRESSOR SUCTION DRUM WOMMscla | 13800 | 90 | 14Dz48TT | ¥ cs 4 122 | 145 |CRACLAD 21 50%
1 |BOOSTER COMPRESSOR SUCTION DRUM 1W00MMscia | 13000 | B0 | 14DxasTA| v cs ‘ 122 | M3 |CRACLAD 21 50%
1 |TEG INLET SEPARATOR 1WoMMscld | 13900 | 90 | 1SDx4sTT| W cs ] 119 | 17 [cRACLD
1 [TEG CONTACTOR WoMMscia | 1300 | 0 | 121D:80TT| v cs | 4 | wo | 208 lcRACLD
1 |CONDEX L 0 | 1300 | %0 |o4Dxr277| V cs 1 08 | o7
1 13000 | %0 |o08IDx18TT| H cs 4 19 24
1 2500 | %0 | 2iDx7RTAT| H cs 21 | 127 | 204 |sMm oL EPOXY COATED. INSULATED, HEAT TRACED
1 250 | 900 |1a0x4aTT| H cs 12 s 72 [SMIN OIL, EPOXY COATED, INSULATED, HEAT TRACED
i 2%0 | %0 [ IDx11.0T H cs a2 | 262 | 577 [15MINUTES OIL RESIDENCE TIME
1 2500 w0 v cs 4 os 1" e ol
1 2%0 | 120 v cs 4 08 " |
v 1 300 | 120 v cs ‘4 12 23 |2x50% |
V4038 1 3000 | 120 v cs ‘ 17 23 [2x50%
|VAD4A i 000 | 120 HII_JIZSTH v cs ‘4 17 23 |2x50% 1
V4048 1 00 | 120 |i0iDx25TT| V cs 4 17 23 [2x50m
|v-501 1 3 | %0 |27@x110TM| H cs a2 | 202 | 17
v-sa2 ) 3% | w [1oDx3sTT| H cs | w0 | 14 | 33
v-503 1 3% | w |280x787T| V cs 1 | 128 | e ]
|V-504 1 13000 | %0 |07Dz207M| V cs 2 | o8 | 11 [cRacuo ]
v-508 A 30 | %0 [3010x807T| H cs a0 | 18 | sos [CRACLAD 1
HC-101 13900 [ %0 H cs [ 0s 07 |SSLINERS i
HC-301 2500 | W0 cs 2 20 27 ]
13900 | 90 AR CLR 125 | soe | AR craTe| 3 | 84 | 70 [3x3im N
12000 [ %0 AR CLR 1250 | %08 AR CRATB| 38 a4 10 [3x33% -]
1300 | %0 AR CLR 1250 | 908 AR CRATB| 38 | 84 70 |3x33%
12900 | 90 AR CLR 4000 | 1985 AR CRATB| 60 | 138 | 150 [2x50%
1300 [ w0 | 120 )W [AIRCLR 4000 | 1953 AR cRATB| 80 | 138 | 150 |2x50% |
19900 | 110 | 87Lx04W | sar 0 | 300 | GAS/TEG cs 3 8s | o8
2500 | %0 S&T TBA ELECTRIC cs
I 120 | 120Lx10W [ARCLR 80 49 AR crRATB| 12 09 10 ]
120 | 120Lx10W |AIRCLR %0 a8 AR cRATB| 12 08 10 )
120 | 120Lx25wW |ARCLR 1200 | 880 AR CRATB| 130 54 80 [2x50%
120 1200 [ 680 AIR crATB| 30 | 54 80 [2x50%
4 | 1300 | %0 | - 8500 | 2400 ]
3 13600 | 150 8500 | 2400 3
1 100Lx30W | 3000 30 | 183 | 225 |2x50% SOLAR CENTAURS
1 iy oy 100Lx30W 3000 30 | 183 | 225 |2x50% SOLAR CENTAURS
1 __|LP GAS RECOVERY COMPRESSOR STAGE 1 250 | 150 3000 | 60 a
[T 200 | %0 | 8000 | 60
L TOLx25W 150 1’ 80 1o
1 3000 | 150 12000 | 950 2 x 50%
A 3000 | 150 12000 | 950 2 x 50%
1 9300 150 12000 | 950 2 x 50%
1 9300 | 150 12000 | 950 2 % 50%
1 s0Lx20W 1100 18 120 166 |2 x 50% SOLAR SATURNS
1 so0Lx20W 1100 8 120 | 186 [2x50% SOLAR SATURNS
1, 40 mav s00 | %0 | 3oLxtow 350 | 44 3 04 04 [LP FLARE DRUM LIQUID PUMPED TO HP FLARE DRUM
¥ womwn | 500 | w0 [ 30Lxiow 0 | 44 3 04 | 04 |LPFLARE DRUM LIQUID PUMPED TO HP FLARE DRUM
1. 40 mdAw 13000 | %0 12650 | 160 15 27 27 [2x100% |
(B 40 mame 19000 | 90 12650 | 180 15 27 27 [2x100% _
1 omam | 1300 | 90 8500 | 80 10 17 17 [2x100% -
¥ ma 13000 | %0 8500 | 80 10 17 17 |2x000% o
LR mwne | 200 | B0 | 40Lx20W 1200 | %0 8 12 12 |2x100% WS
1 150 mame 2500 | 90 | 40Lx20W 1200 | %0 [ 12 | 12 [2x100m
TOTAL 124 7668 10115
c Vessel Weights Updated 24NOVSS _m]lr N YOLLA DEVELOPMENT
s e RS B— wwovis | oAF | we WOODHILL THORNTON e,
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YOLLA DEVELOPMENT CASE 3A
PROCESS/UTILITY EQUIPMENT LIST
OFFSHORE EQUIPMENT - MISCELLANEOUS AND PACKAGED EQUIPMENT
TYPE HEAT
DESIGN | DESIGN DIFF | POWER FTPRNT| DRY | OPTG
TAG NO. ary DESCRIPTION cAPACITY | PRES | TEmp | DIMENSIONS | VM. | pup | pury | TRNFR| HEATICOOL | Loe | agea |WEIGHT|WEIGHT REMARKS
(m) SaT/ AREA MEDIUM
(Pag) | (‘C) aRCir| ®P3) | tw) | “oo) m2) | ey | e
%-100 1 fﬁcuwcnea 13900 | 90 | OBIDx7071m cs 14 a8 )
2-201 1 |TEG REGENERATION PACKAGE 100 MMscld 70Lx35W 25 | 383 | 574 |DESIGN WATER FLOW 40 BWPD )
1 |POWER GENERATION | 100Lx100wW 2000 100 | 230 | 300 |NORMAL/STANDBY/EMERGENCY |
_.|. .1 _|FLARE TIP /IGNITION SYSTEM 75 MMscld N 10Lx50W | 5 08 10 s et e
.2 _|FIREPUMPS 1500 GPM : B0Lx30W | 20 | 150 | 200 R
. 1_ _|WORKOVER FACILITIES } e . % i S | 200 | 200 = .
7|1 T [ACCOMMODATION . speusogeDs| |0 | isoLxiow | 150 | 1500 | 1500 o e
7| 1 |POTABLE WATER PACKAGE . N 70Lx80W i 100 | 150 e
N I 7 . N -1 Jsoux3ow | J 10 | 30 | s0 el s o]
- | e s 1 300 | 300 e .
~ 11 _|INSTRUMENT / SERVICE AIR PACKAGE _ T aoixsow s | 170 | 250 R iy
n | 1 |DIESEL FUEL SUPPLY / TREATMENT 100AYs | | . 30Lx30wW | ] 1 50 | 85 e ]
~ 7] T3 |GLYCOL STORAGE / TRANSFER PUMP smd | | ° "20Lx30W | 10 50 | 80 s g
. .-} 1 |SURVIVALCRAFT DTS RN D, i e ! 50 | 70 e o
8 _.|. 1 __|SEWAGE TREATMENTUNIT 0MEN [ | | 20Lx30W 8 10 | 30 G ——
[ ]y Tmeuoeex T T A . - 1000 | 1000 ]
). A _JcAaMBuOY il = R A
7T 37 T |OFFSHORE LOADING LINE il A 250NB x 2km o L
- SO e - = e b - e o i -
TOTAL 1224 766.8 10116
c Vessal Weights Updated 24NOVo8 JUIAR) N2 : YOLLA DEVELOPMENT
s Issued for Information 1NOves | DAF NJP WOODHILL THORNTON all
A Initial Draft For Cost Estimating 08NOVOS MRH NJP PREMIER OIL
REV DESCRIPTION DATE PREPD CHKD PAGE 2 of 4 [ Doc. No. g843EL3A
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! L b ur | =
PROCESS/UTILITY EQUIPMENT LIS
ONSHORE EQUIPMENT
TVPE HEAT
DESIGN | DESIGN DIFF | DUTY/ FIPRNT| DRY | OPIG
TAG NO ary DESCRIPTION capacity | pREs | Tewe | OMETSIONS m. | veao |power| TRER | "ETIEER | woc | AREA | weioHT| wEiGH! REMARRS
ofag) | (') Arcir| 0P8 [ oW m2 | 0o | e
V-201A T |SLUGCATCHER 800 B8L 9300 | 80 |3010x%0717| H cs 140 | 485 7+ 50% EPOAY LINED
v-2018 1 |SLUGCATCHER 800 88L 9300 | 80 [3010x300TT| H cs 140 | w95 2 x 50%, EPOXY LINED
v.-202 1 |CONDENSATE STABILISATION COLUMN awo0BBUs | 2000 | 2% [1s5Oxt83TT| WV cs ‘4 157 22 TRAYS
v-203 1 |LoW TEMPERATURE SEPARATOR oSMMscis | 8000 | 20 | 18DxBOTT | WV cs ] 1"s
V-204A 1 |SALES GAS COMP. SUCTION DRUM soMMscld | 7000 | 90 | 1010x35TT | Vv cs 4 43 2x50%
v-2048 1 |SALES GAS COMP SUCTION DRUM sOMMscla | 7000 | %0 | 100x3STT| WV cs 4 43 2x50%
V-205A 1 [SALES GAS COMP DISCHARGE DRUM OMMscla | 9300 | 90 | 13IDx4dTT| WV cs 4 69 2 x 50%
v-2058 1 [SALES GAS COMP DISCHARGE DRUM s0MMscla | 9300 | %0 | 13I0x4aTT | WV cs B 89 22 50%
v-208 1 |GAS RECOVERY COMP SUCTION DRUM 38 MMscid 2000 %0 | 08IDx25TT | V cs 4 10 J]
v-207 i |FLAREDRUM 50 MMscla 350 80 | 2410x727T | H cs 2 107
v-208 i |FUEL GAS KNOCKOUT DRUM 2 MMsctd 7000 | 120 | oBIOx25TM | vV cs 4 23 EXPECTED FUEL GAS RATE 2 0 MMsctd )
v-208 1 [TEG INLET SEPARATOR 100MMscia | 9300 | 90 | 150x45TT [ WV cs a a8
v-210 1 |TEG CONTACTOR 100MMscld | 9300 | 90 | 1210x80TT | Vv cs 4 140 CRA CLAD i
V-211A 1 |HOT Ol DRUM 100 | 250 | 1510x45TT H cs 10 4t
v-2118 1\ |HOT oiL DRUM 1000 | 250 [ 1810x45TT | H cs 10 4
v.212 1 |HOT OIL FILTER 1800 | 280 | 03Lx03W cs 1 05
€201 1 |CONDENSATE STABILISATION REBOILER 2000 | 250 | 111IDx8ATA | KETL 000 | 60 HOT OIL cs 1" 63
E-2024 1 |SALES GAS COMP AFTERCOOLER 9300 | 150 | 120Lx15W |ARCLR 880 2 AR cs 2 21 2 x 50% 1
£-2028 1 |SALES GAS COMP. AFTERCOOLER 9300 | 150 | 120Lx15W |ARCLR B0 | 42 AR cs a2 217 2x50%
€-203 1 |GAS RECOVERY COMP AFTERCOOLER 7000 | 150 | 120Lx15W |ARCLR 250 " AR cs 2 20 N
€204 1 ENSATE RUNDOWN COOLER 2000 | 250 | 120L225W |ARCLR 2000 | &8 AR cs % 54 p
€:203 1 |GAS 1 TEG EXCHANGER 9300 | %0 | e7Lx04w | sar %0 0 GAS I TEG cs 3 28 |
c-201 1 |BOOSTER COMPRESSOR 7000 | %0 1300 | 1100 DRIVEN BY TURBO EXPANDER K-201
C-202A | [SALES GAS COMPRESSOR 9300 | 125 4200 | 2800 2% 100% |
C-2028 1 |SALES GAS COMPRESSOR 9300 125 4200 | 2800 2 x 100%
c-203 1 |GAS RECOVERY COMPRESSOR 2000 | 120 3900 | 180 )
K-201 1 |TURBO EXPANDER 8000 | 20 | 30Lx60W 2450 | 12% 18 150 DRIVES SALES GAS COMPRESSOR LP STAGE C-201
K-202A 1 |SALES GAS COMPRESSOR DRIVER 100Lx30W 3100 0 183 2 x 100% SOLAR CENTAUR
K-2028 1 |SALES GAS COMPRESSOR DRIVER 100Lx30W 3100 30 163 2 x 100% SOLAR CENTAUR
K-203 1 |GAS RECOVERY COMPRESSOR DRIVER 70Lx30W 250 21 158 GAS ENGINE
P-201A ! |CONDENSATE PRODUCT PUMP 35 mamv 13900 | %0 | S0Lx20W 5000 | 67 10 17 2 x 100%. TO BE CONFIRMED
P-2018 1 t 35 mame 13800 | 90 | S0Lx20W 5000 | 67 10 17 2 x 100%. TO BE CONFIRMED i
P.202A ! 30 mame 500 90 | 30Lxi0w B0 | a4 3 04 2% 100%
P.2028 1 30 mame 500 %0 JoLx1ow 350 44 3 04 2 x 100%
P-203A 1 1800 | 250 | 1BLxO7TW 78 2 10 2 % 100%
P-2038 1 1800 250 18Lx07TW 75 2 10 2 x 100%
12004 1\ |CONDENSATE STORAGE TANK 24000 BEL b 80 | 200Dx128H| Vv cs 84 EACH TANK 6 DAYS STORAGE )
T.2008 1 |CONDENSATE STORAGE TANK 24000 B8L 7 80 | 200Dx125H| Vv cs | 4m EACH TANK 6 DAYS STORAGE |
1201 1 |FIREWATER TANK 18000 B8L 730x 12270 00 | 615 ]
2201 1 |ONSHORE TEG DEHYDRATION PACKAGE 100 MMscld TOLX3SW 2 | 383
2.202A 1 |WASTE HEAT RECOVERY UNIT 1800 | 250 | 64Lx62W 3880 0 | 218
2.2028 1 |WASTE HEAT RECOVERY UNIT 1800 | 250 | S4Lx82W 3880 60 | 28
X-200 1 |PiG RECEVER 12000 | %0 | osox701T| H cs 12 as TRUNKLINE PIG RECEIVER
X201 1 |PIG LAUNCHER 1390 | % | 0sOxe0TT| H cs 10 3z SALES GAS LINE PIG LAUNCHER
1 |POWER GENERATION 1w fi
1 |CONTROL ROOM
1
! -
1
‘ . -
1 30LxIOW 2 ]
2 2000 | 80 | 3dLx15W s | 109 _ﬁ
1 [INSTRUMENT /¢ 2000 | 80 200 e
1 |STORM WATER DRAINAGE
TOTAL 1972 6848  NA
N
C Vessel Weights Updated zaoves | H T NoF YOLLA DEVELOPMENT
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YuLiA Do s dPiucin CAcc o
PROCESS/UTILITY EQUIPMENT LIS

TP 9

o
©

ONSHORE EQUIPMENT
TYPE HEAT
DESIGN | DESIGN OFF | DUTY/ FTPRNT| DRY | OPTG
1AG NO ary DESCRIPTION capaciTy | prEs | TEmp | OMENSIONS | Vi | eup |power| T | MOTIEIOC | moc | AREA | weidHT| weiGHT REMARRS
aPsg | CO) M| eca] ®Pa | aw w2 | oo | oo
(V-201A T |SLUGCATCHER 800 BBL 5300 | 80 | 301030017 H -~ cs a0 | 1485 21 50% EPOAY LINED
v-2018 ' |SLUGCATCHER 800 88L 9300 | 80 |300x300TT| H cs 140 | 1495 2 250% EPOXY LINED
v-202 1 |CONDENSATE STABILISATION COLUMN wo0BBLMA | 2000 | 230 |15Dx1BITA| v cs “ 157 22 TRAYS
v-203 1 |LOW TEMPERATURE SEPARATOR 95 MMscld 6000 | 20 | 18lOx8OTA| WV cs 8 "s
V-204A | |SALES GAS COMP. SUCTION DRUM 50 MMscla 7000 | 90 | 100x3STT [ v cs 4 a3 21 50%
v-2048 | |SALES GAS COMP SUCTION DRUM 50 MMscta 7000 | %0 | 100x3STT | v cs 4 4 22 50%
v-208A ' 50 MMscfo 9300 | 90 | 130xddTT| WV cs 4 69 22 50%
V-2058 1 50 MMsctd 9300 %0 130D x44 7T v cs 4 69 2 x 50%
v-208 1 I5MMscls | 2000 | 90 | 0BOx25TT| WV cs 4 10
v-207 ' 50 MMscid 350 80 | 241027277 | H cs 24 107
v-208 1 2 MMsctd 7000 | 120 | 08Ox25TT [ V cs 4 23 EXPECTED FUEL GAS RATE 20 MMscla
v.209 1 100MMscta | 9300 | 90 | 1SIDxASTT | v cs 4 a8
V-210A 1 1000 | 250 | 1SIOx4STT [ H cs 10 4
v-2108 ' 1000 | 250 | 1SIDx4STT | H cs 10 4
v-211 1 1800 | 250 | 03Lx03W cs 1 08
1 2000 | 250 | 110x83TT | KETL 3000 | 60 HOT OIL cs " 63
1 9300 | 150 | 120Lx15W |ARCLR 280 2 AR cs a2 27 2x50%
' 9300 | 150 | 120Lx18W |ARCLR 280 2 AR cs 2 27 21 50%
1 00 | 150 | 120Lx15W 250 " AR cs 2 20
' 2000 | 2%0 OLx25W 2000 | 86 AR cs £ 54
1 . 9300 %0 50 3 GAS/TEG cs 3 28
| 1 |BOOSTER COMPRESSOR 7000 [ %0 1300 | 1100 DRIVEN BY TURBO EXPANDER K-201
1 |SALES GAS COMPRESSOR 9300 | 125 4200 | 2800 22 100%
1 |SALES GAS COMPRESSOR 9300 | 125 4200 | 2800 2x 100%
1 |GAS RECOVERY COMPRESSOR 2000 | 120 3900 | 180
1 RBO EXPANDER 6000 | 28 | 3oLxe0w 2450 | 1250 18 150 DRIVES SALES GAS COMPRESSOR LP STAGE C-201
| |SALES GAS COMPRESSOR DRIVER 100Lx30W 3100 0 16.3 2 x 100% SOLAR CENTAUR
1| |SALES GAS COMPRESSOR DRIVER 100Lx30W 3100 30 183 2 x 100% SOLAR CENTAUR
1 |GAS RECOVERY COMPRESSOR DRIVER 70Lx30W 250 ) 27 158 GAS ENGINE
1 |CONDENSATE PRODUCT PUMP 35 mame 12900 | %0 | S0Lx20W 5000 | 87 10 17 2 x 100%. TO BE CONFIRMED
1 |CONDENSATE PRODUCT PUMP 35 mame 12000 | %0 | 50Lx20W 5000 | &7 10 17 2 x 100%. TO BE CONFIRMED
1 |FLARE DRUM PUMP 30 m3me 500 %0 30Lx10W 30 | 44 3 04 22 100%
1 |FLARE DRUM PUMP 30 myme 500 %0 I0LX10W 350 | 44 ] 04 22 100%
1 |HOT OIL PUMP 1800 | 250 | 18LxOTW 75 2 10 22 100%
P-2038 1 |HOT oL PuMP 1800 | 250 | 18Lx07W 75 2 10 2% 100%
1-200A il ENS. 24000 BBL 17 80 |2000x128H( Vv cs 484 EACH TANK 6 DAYS STORAGE
1-2008 1 |CONDENSATE STORAGE TANK 24000 BBL 17 80 | 2000x125H v cs 484 EACH TANK 6 DAYS STORAGE
1201 1 |FIREWATER TANK 18000 88L 731021227 100 | 615
2-201 1 |ONSHORE TEG DEHYDRATION PACKAGE 100 MMscid T0Lx35W 2 | 3
2.202A 1 |WASTE HEAT RECOVERY UNIT 1800 | 250 | B4Lx82W 3880 6 | 28
2.2028 1 |WASTE HEAT RECOVERY UNIT 1800 | 250 | B4LxB2W 3880 60 | 218
X-200 1 |PIGRECEVER 13000 | % | 08BIDXx7OTT| H cs 12 as TRUNKLINE PIG RECEIVER
x-201 1 |PIG LAUNCHER 13000 | 9% | 06IDxBOTT | H cs 10 32 SALES GAS LINE PIG LAUNCHER
1 |POWER GENERATION 1MW
1 |CONTROL ROOM
1 |WAREHOUSE
1\ |oFFICES
1 |WORKSHOP
1 |STORE
1 |CPISEPARATOR 30Lx30W 24
2 |FIREWATER PUMPS 2000 | 80 I4LxI5W ’ 16 109
1 |INSTRUMENT / SERVICE AIR PACKAGE 2000 | 80 300
1 |STORM WATER DRAINAGE
TOTAL 1968 6706  NA
00
C Vessel Weights Updaled 2anoves | U/ H | WY YOLLA DEVELOPMENT
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YOLLA DEVELOPMENT CASE 3A

PROCESS/UTILITY EQUIPMENT LIST

PIPELINES
HEAT
DESIGN | DESIGN DIFF | POWER FTPRNT| DRY OPTG
TAG NO. ary DESCRIPTION o | Pres. | Tewe DMENSING HEAD | souty | TENER | HEAT LE00L | moc | AREA |WEIGHT|WEIGHT REMARKS
(kPag) | (*C) (kPa) | (kW) (m2) im2) (te} (te)
1 |GAS / CONDENSATE SUBSEA PIPELINE 90 MMscid 73900 | 100 | 12 x 130km x 10 OmmwWT [ OFFSHORE FACILITY TO SHORE, 2 PHASE. APISXL6S
1 |SALES GAS EXPORT PIPELINE 85MMscla | 9300 | 100 | 107x30km x 7 SmmwT cs GAS EXPORT TO MAGNESITE MINE. APISXLS2
1
Dl
c Vessel Weights Updated 24noves | LY [r J YOLLA DEVELOPMENT
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PROCESS/UTILITY EQUIPMENT LIST
OFFSHORE EQUIPMENT
TYPE HEAT
DESIGN | DESIGN OIFF. | DuTY/ FTPRNT| DRY | OPIG
TAG NO ary DESCRIPTION cAPACITY | PRES | TEp | OMENSIONS | VM. | opn | power| TRNFR | HEATICOOL | \or | apea | WEIGHT|WEIGHT REMARKS
. (m) S&T/ AREA MEDIUM
(WPag) | (*C) arcLr| ®F [ (W) (m2) (m2) (1e) (te)
WH- 10\ VB/CIDE 5 |PRODUCTION WELLHEADS CRA LINED FLOWLINES / PRODUCTION MANIFOLDS
WH- 10208 2 |PRODUCTION WELLHEADS -whiTEmBIS | | = ~ " "I~ 1T ) ’ CRA LINED FLOWLINES / PRODUCTION MANIFOLDS
WH-301A_E 3 |Oi PRODUCTION WELLHEADS N 3 T 1 ¥ CRA LINED FLOWLINES / PRODUCTION MANIFOLDS |
V101 1\ |PRODUCTION SEPARATOR ~ [T 13000 | 90 [25i0xmota| A | [ 1 cs 6 | 797 | sse [cRacLap ) g oL |
v-102 1~ |TEST SEPARATOR cok 25MMscld | 13900 | 60 | 08IDx281W | H | ] cs | @ 25 36 [CRACLAD 1}
V-103A 1 |BOOSTER COMPRESSOR SUCTIONDRUM | ~ BSMMscld | 13900 | 90 | 18iDx54TM | v | — ¢ | ¢ 166 | 199 |CRACLAD NN
v-ioa8 “T‘hﬁmmmrﬁiﬁu‘i“ B5MMscid | 13000 | 90 |[Ti@iDxsatm | v | ’ cs g 166 | 199 |[CRACLAD o
V-104 1 |TEGINLETSEPARATOR | " 180MMscld | 13900 | 00 | 18108714 | Vv _ ) cs 9 242 | 282 [CRACLAD e
v-108 1 |TEG CONTACTOR i, 160MMscld | 13000 | 90 | isiox8otT | v | [T T cs L) 202 | 329 |[CRACLD il
V-201 - 1 _|CONDENSATEFILTER | 6700BCPD | 13800 | 8 | 08IDsis7A | v [~ """ €5 | 4 | o8 | 03 N :
v-202 ) 1 |CONDENSATE COALESCER | Te700BCPD | 19900 | 90 | v0Dx22TA | H | - e 78 | i 24
v-301 1 |OiL FIRST STAGE SEPARATOR = 20000 B0PD | 2500 90 | 21IDx781M B B - “egT R TRy | ma SULATED,
v-302 1 |OiL TEST SEPARATOR . "7 T5000BOPD | 2500 | 900 | 14Dz4d T E A . cs 2| 38 72 |5 MINS OIL, EPOXY COATED, INSULATED, HEAT TRACED |
v-303 1 |SECOND STAGE SEPARATOR | T2000080PD | 2500 | 90 | 270xnioTA | cs 2 | 262 | 577 |15MINUTES O RESIDENCE TIME ol
V401 1 |LP GR COMPRESSOR SUCTION DRUM 2 MMiscid 2500 90 | OBICA1BTA | V T S 08 " .
v-402 1~ |LPGR COMPRESSOR INTERSTAGE DRUM 2 MMscid 2500 | 120 | oaoxetaw | v || [ cs 4| o8 1" LR
V-403A 1 |HP GR COMPRESSOR SUCTION DRUM 25 MMscld 3000 | 120 [ 10Dx25TA | v ) cs 4 17 23 [2150% ]
V4038 1 |HP GR COMPRESSOR SUCTION DRUM 25 3000 | 120 | 1omx25tw | v |° T 7 7 es T @ 17 23 [2x50% .
V-404A 71 |HP'GR COMPRESSOR INTERSTAGE DRUM | 25MMscld | 3000 | 120 | 10IDx25TM | v cs 4 17 23 [2250%
V4048 "1 |HP GR COMPRESSOR INTERSTAGE ORUM 25MMscld | 3000 | 120 | 10i0x28Tm | v ) cs | q 17 23 [2x50%
UM "] %0 | e [z7danioiA| W i cs a2 262 | 577 |DRAINAGE FROM v-303
m"""'_ “1‘5 i_ﬁ_mﬁ- cs 10 14 33
| 3%0 | 2807 v cs 9 128 | 167
00 |80 [07iDx20TA |V 5 cs 2 09 11 |CrRACLAD
" 3% | %0 | d0idas0TA | H ) cs 40 188 | 506 |CRACLAD
350 | 80 | 30DadSTA | H . cs 2 100 450 |SDAYSSTORAGE
HC301 | 1 |PRODUCED WATER HYDROCYCLONE | 1000BWPD | 13800 | 90 | 07iDx20TM | H_ A e ) cs 5 as 07 |INCLUDES 100% SPARE CAPACITY, S5 LINERS
HC-301 _:___l OIL PRODUCED WATER HYDROCYCLONE | 20000 BWPD | 2500 0 | aeLxzw | 11T cs | 12 20 | 27
i lmm&a 19900 | 90 | 120Lx40W |/ “ AR ‘cAate| “aa | w8 | 108 [2xs0%
~ 1__|PRODUCTION COOLER i T T 13900 | 90 | 120Lx40W |A AR CRATB| 4& 96 106 [2x50%
1__|[BOOSTER COMPRESSOR AFTERCOOLER | 13900 | 150 | 120Lx50W AR CRATB| 60 207 | 227 [2x50% MOUNTED ABOVE COMPR SKIDS _
1__|BODSTER COMPRESSOR AFTERCOOLER |~ | 73s00 | 150 | ’i'zo_Lmv'v_‘ AR ‘|crATE| 80 202 222 |2 x50%, MOUNTED ABOVE COMPR SKIDS
1~ |GAS/ TEG EXCHANGER ) T 3800 | 110 | B7Lx04W | GAS/TEG e |7 85 -1l R T
1__|OIL HEATER N R 90 S Sk “ELECTRIC cs i AR
"1 |LP GR COMPRESSOR INTERCOOLER _ T T s00 | 120 | 1z0Lx10wW [/ AR CRATB| 12 09 10 ) i T =
"1 |LP GR COMPRESSOR WER | T T [T3000 | 120 | 120Lx10W |/ "AR crRaTB| 12 09 10 o
1\ |HP'GR COMPRESSOR INTERCOOLER |~ | '35000 | 120 | 120Lx25W AR CRATB| 30 54 60 |2x50% i
1 |HPGR COMPRESSOR INTERCOOLER | T 3000 [ 120 [ 1200x25W AR CRATB| 30 | 54 60 [2x50% o
C201A " 71 " |BODSTER COMPRESSOR 1870 acLmMv | 13900 | 150 | INCL IN DRIVER “ | " INCLUBED iN DRIVER B
C-2018 — |1 T|pOOSTER COMPRESSOR 1870 acimde | 13900 | 150 | INCLINDRIVER | INCLUDED IN DRIVER - S AR E——
C-401 1 |LP GAS RECOVERY COMPRESSOR STAGE 1 [ S )
C42 1 |LP GAS RECOVERY COMPRESSOR STAGE 2 20 0 w | T T T
C403A 1 |HP GAS RECOVERY COMPRESSOR STAGE 1 3000 | 150 . - - - 12 x 50% ===y i
C-4038 1 |HP GAS RECOVERY COMPRESSOR STAGE | 3000 % | ! _ ) 2 x 50% e g e R,
C404A 1 |HP GAS RECOVERY COMPRESSOR STAGE 2 - o D . 2a50% T
C404B 1 |HP GAS RECOVERY COMPRESSOR STAGE2 | | 9300 | 150 ] ) 2250% _ - )
K-201A 1 ]mmssmm B5Lx24W 21 | 163 | 225 |2x50% SOLAR CENTAUR 505 i -
K-2018 1 COMPRESSOR DRIVER B5L124W T o "2 | 183 | 225 [2x50% SOLAR CENTAUR 505 T
K401 i |LP GAS RECOVERY COMPRESSOR DRIVER | = TOLR25W T 18 o | ] - LT TTTTT T o
K-402A 1__|HP GAS RECOVERY COMPRESSOR DRIVER B ENSE VN T 7 96 | 120 | 166 |2x50% SOLAR SATURNS
|x=028 1 |HP GAS RECOVERY COMPRESSOR DRIVER TBOLx20W | 16 120 7| 166 |2 x 50% SOLAR SATURNS
) Revised for Report 180ECO8 | Trive N YOLLA DEVELOPMENT
S P S e A MRH e WOODHILL THORNTON —
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PROCESS/UtiaryY EGuary ENT svare

OFFSHORE EQUIPMENT

TAG NO.

DESCRIPTION

o
<

DESIGN
PRES.

(kPag)

E

TEMP

-
(g}
~

HEAT
TRNFR
AREA

(m2)

DIFF. | DUTY/

POWER

(m)

HEAT/COOL

MEDIUM

FTPRNT

(m2)

REMARKS

P-101A

LP FLARE / DRAIN DRUM PUMP

J0Lx10W

P-1018

LP FLARE / DRAIN DRUM PUMP

| _30Lx1o0w

P-102A

HP FLARE DRUM PUMP

60Lx25W

P-1028

HP FLARE DRUM PUMP

6O0Lx25W

P-201A

CONDENSATE BOOSTER PUMP

50Lx20W

[P2018

CONDENSATE BOOSTER PUMP

50Lx20wW

L el o ) et ) ) 1 S

8| [8|8|8|8|8 888|828

P-301A CRUDE EXPORT PUMP 150 mahr | 2500 40Lx20W 1200 | 50 e
P-3018 CRUDE EXPORT PUMP 150m¥he | 2500 40Lx20W 1200 | 50 S, i
P-302A MEG INJECTION PUMPS 0.3 mamr 1000 10Lx10W i
P-3028 MEG INJECTION PUMPS 03 m3me 1000 10Lx10W | A
X-100 1__|PIG LAUNCHER 13900 08IDx701T A | I
2201 1__|TEGREGENERATION PACKAGE 160 MMscid e0Lx4sW | |1
Z-301 1 |MEG REGENERATION PACKAGE 1408PD | 50Lx20W N s N

I‘“_"Powsn GENERATION 00Lx00w [~ [ 7 "2000 |

FLARE TIP / IGNITION SYSTEM _| 75 MMscld 10Lx50wW o R S

1
1
2 |FIRE PUMPS | 1500 GPM B60Lx30W
1 |WORKOVER FACILITIES S0Lx50W 7
1 |ACCOMMODATION 15 PPL/30 BEDS 150Lx 100 W S0 e Sce DR
1 |POTABLE WATER PACKAGE 70Lx80W v -1
1 [HVAC e T30Lx30W R R N
1 |CRANE
1 [INSTRUMENT /SERVICEAIRPACKAGE | |~ " 7| 7 | “oLxsow y i
1 |DIESEL FUEL SUPPLY / TREATMENT 10 DAYS 30Lx30W R [
1 |GLYCOL STORAGE / TRANSFER PUMP 5m3 T |T2owx30w | | T B
2 |SURVIVAL CRAFT 7| T 20 MEN e B T e R
1 |SEWAGE TREATMENT UNIT 30 MEN 20Lx30W i R R i
[ - e il s s == _ o
1 [OFFSHORE LOADING LINE i ¥ TR [Ty [ T
i |CALMBUOY S — o i (e

|2 x50%
L jEns0%
2 x 50%

LP FLARE DRUM LIQUID PUMPED TO HP FLARE DRUM

LP FLARE DRUM LIQUID PUMPED TO HP FLARE DRUM |
2 x 50%

60 BWFD, 40 BPD OF MEG

NORMAL / STANDBY / EMERGENCY

TOTAL 1278

1224.2
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FRUCESS/U Lt Y Eiguar mEN cau.

ONSHORE EQUIPMENT
DESIGN| DESIGN TYPE [ oer [ ourys | HEAT FTPRNT| DRY | OPTG
TAG NO ary DESCRIPTION caPaciTY | PREs | Temp | DIMENSIONS | VM. | o.p |power| TRNFR| HEAT/COOL | yoe | AREA |WEIGHT|WEIGHT REMARKS
wPag) | (C) tm) SATA D whay | mwy || ABEA | WEDUM m2) | ey | qe
AIR CLR! (m2)

V-201A 1 |SLUGCATCHER 2100 BBL 9300 | B0 3510235077 H cs 200 | 2260 2 » 33%, EPOXY LINED ; N

v-2018 "7 1 [SLUGCATCHER 2100BBL | 9300 | 80 [3510x3507TA| M- cs 200 | 2260 2x33% EPOXYLINED ~ ]

v-201C 1 |stugcATcHER T T T T 210088L | 9300 | 80 [35i0x380TT| M cs | 200 | 2260 2133% EPOXYLNED B

V202 | 1 |CONDENSATE STABILISERCOLUMN | 8500BBLd | 2000 | 230 |22iDx183TM| v ) cs 9 | 2rs 22 TRAYS (SS) R

- 1 |LOW TEMPERATURE SEPARATOR 130 MMscld | 6000 | 70 | 2110707 | Vv | B - ss 9 85 5 ) .

J-204 1\ [SALESGASCOMP SUCTIONDRUM | "85MMscld | 4000 | o0 | ieibxserm| v | [ |~ cs | o 61 2% 50% ) e sl
1 |SALES GAS COMP SUCTIONDRUM | “@5MMscla | 4000 | @0 | 1610x58TH | v - : es s | e1 2% 50% s
1__[SALES GASCOMP DISCHARGEDRUM | 65MMscld | 12000 | 90 | 13Dxdatm| v | | 1 es | 9 | w03 2x50% — —
1 _|SALES GAS COMP._ DISCHARGE DRUM 65MMscla | 12000 | 80 | 13IDx4dTA | v | T | cs 9 [ w3 2 x50% S o
1 |GASRECOVERY COMP SUCTIONDRUM | 35MMscld | 2000 | 60 | 0BIDx28TT | Vv N . €8 4 09 LR

v-207 "1 |FLARE DRUM “50MMscfa | 350 | 80 | 24mDx72Tm| H cs 24 | na ' T

V208 |1 "|FUEL GAS KNOCKOUT DRUM " 10MMscld | 7000 | 120 | 0BIDx25TT | v cs 4 15 EXPECTED FUEL GAS RATE 100 MMscld

V200 | 1 |TEGINLET SEPARATOR 135MMscld | 9300 | 90 | 1BIDxS4TA| v cs 65 | 149

V-210A 1 |HQTOLDRUM T 7 7] 0007| 250 |[21IDx83TAM| M cs 21 73 B )

v2108 | 1 [HOTOWLORUM 1000 | 250 | 211D«83TT H cs 2 73 ]

v-211 17 1 [HOTOIL FILTER 1800 | 250 05Lx05W v cs 1 03

v-212 ‘1 |TEG CONTACTOR 135MMsclo | 9300 | 80 | 1410x80TT| v cs 65 125 o

v-213 3 1\ |DE-ETHANISER 5100880 | 2500 | 160 [10IDx150TA| v cs 4 66

v-214 1 |DE-ETHANISER OVERHEADS COMP SUCTI | a3MMsclo | 2500 | | osiox2sTT | WV cs 4 10 R

v-215 '\ |DEPROPAMISER  ~ - 2000BBUa | 2500 | 160 |1 v cs 65 | 268 i )

V-218 1 |DEPROPANISER REFLUX DRUM 7300BBUg | 2500 | 90 5 TH cs 21 71

Va1l ~ | 1 |DEBuTAMSER T T T T 1800BBUd | 1000 | 180 [171Dx1807TA| 'V cs 9 193 )

v-218 |71 |oEBUTANISER REFLUX DRUM | eeooBeud | 000 [ e0 |zoidxssTM| W | | | es'| ‘21| se o

v-219 1 [COLD SEPARATOR 7| 1%0MMscla | 9300 | 20 | 17I0xSATA| V | cs | e | 128 )

v-220 1 |AMINE CONTACTOR INLET SEPARATOR | 160MMscld | 9300 | 00 | 18IDx54TM | H cs 10 32 }

V221 1 __|AMINECONTACTOR N 9300 | 90 [271Dx180TW| v cs | 18 | 724 SS CLAD

v-222 1~ |AMINE CONTACTOR OUTLET SEPARATOR | (9300 | 90 | 15IDx45TM| v cs 9 92 S5 CLAD o

v-223 1__|AMINE STRIPPING COLUMN _ i 7350 | i35 |B710x180TT| v cs 50 023 SS CLAD I

V224 |71 |AMINE SURGE TANK T380 | "e0 |a7iox188TM[ H cs 120 | 820 55 CLAD R

V-225 | 1 |AMINE STRIPPER REFLUX DRUM 380 | 60 |aiiDxa7vT| M cs % | 150 SS CLAD )

v-226 1 |AMINEFLASHTANK 7350 | o0 |a7iDxiBBTA| W cs 120 | 820 SS CLAD o

ZZ 1~ |AMINE CARBON FILTER i, (73850 | 90 |atiox47TA | H ss | 38 [ 159 o

V228~ | "1 |AMINE PHYSICAL FILTER 7380 | R0 | 41Dxa?TA| W ss 36 159 T i

V220 1\ |MERCURY GUARD BED " 9300 | 00 [ 231Dx35TA | v cs 13 120

|CONDENSATE STABILISER REBOILER K 2000 | 250 | 141DxS50TT |KETTLE 8000 120 HOT OIL cs 2 85
SALES GAS COMP_AFTERCOOLER T 7T [T12000 | 190 | 120Lx32W | ACHE 2x3800 135 AR cs 48 96 2 x 50% )
SALESGASCOMP AFTERCOOLER | "~ " |"72000 | 190 | 120Lx32W | ACHE 2 x3000] 135 AR cs 48 96 2x50% B T )
GAS RECOVERY COMP. AFTERCOOLER e 7000 | 180 | 120Lx1.0W | ACHE 20 | 10 AR cs 12 07 S|
CONDENSATE RUNDOWN COOLER T 172000 | 250 | 120Lx40W | ACHE 3900 66 AIR cs 48 101 ’ o
GAS | TEG EXCHANGER "9300 | 90 | 67Lx04W | S&T 50 KT GAS I TEG cs 1 26
ECOVERED LIQUIDS RUNDOWN COOLER 120Lx10W | ACHE 140 8 AR cs 12 u?
DEPROPANISER CONDENSER 120Lx45W | ACHE 1900 180 AR cs 60 124 )
[DEBUTANISER CONDENSER 120Lx50W | ACHE 2600 | 325 AR cs 66 25
DE-ETHANISER REBOILER T 05IDx52TA [KETTLE 810 | 7 HOT OIL cs " 1 -
1\ | DEPROPANISER REBOILER i 08I0x32TT |KETTLE 2200 |° 25 HOT OIL cs 10 18 B 3
1\ |DEBUTAMISERREBOLER | 1000 | 160 | 0BIDx277m |KETTLE| 2200 [ 25 | wWoTOL | €S 8 15 T ) -
1 |PLATEFIN EXCHANGER R 9300 | 90/-70 | 40Lx30W |PLATESFIN sl _GASIGAS. AL 12 | 30 ) I
E213 |1 |AMINE STRIPPER REBOILER T I = 135 KETTLE 60,000 | 3000 | HOTOL | Cs i | P r)
£-214 "1 |RICH-LEAN AMINE EXCHANGER - 350 135 | 40Lx30W | sar_ | 38000 | 3000 | PROCESS | €5 [ 12 | 200 e
[E215 1 |AMINE COOLER 9300 | 90 120Lx40W | ACHE 12500 | 121 [ AR €S | 48 | 98 e e [R5
£218 1 |AMINE STRIPPER REFLUX CONDENSER |~ 350 90 | 120Lx25W | ACHE |~ 25000 | 62 AR cs 0 54 o
Y
D Revised for Report 18DEC8 | YW Ny YOLLA DEVELOPMENT )
G Vessel Weights Updated 24NOV98 MRH NJP WOODHILL THORNTON CASE 4A e
B Issued for Information 19NOVS8 DAF NJP dk PREMIER OIL
REV DESCRIPTION DATE PREPD CHKD PAGE 3¢ 5 | Doc No. gaq3ELeA
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PROCESS/UTILITY EQUIPMENT LIS

ONSHORE EQUIPMENT
oesIGN| DESIGN| el o *:: =y FIPRNT| ORY | OPTG
TAG NO ary DESCRIPTION CAPACITY | PRES | TEMP i MEDA MOC | AREA |WEIGHT|WEIGHT REMARKS
] R i wa) | oo | oo
90 INCL IN DRIVER cs R |DRIVEN BY TURBO EXPANDER K-201
190 |INCLINDRVER| ' cs | INCLUDED iNDRIVER ~ |2 50% ]
180 | INCL IN DRIVER . - “cs | INCLUDED INDRIVER |21 50% L i
120 |INCLINDRIVER| cs INCLUDED IN DRIVER
90 | INCL IN DRIVER €S | INCLUDEG IN DRIVER IR
70 | 7oixd0w | T | ws DRIVES BOOSTER COMPRESSOR C-201 FEEE)
T estazaw | ] n 2 x 100% SOLAR TAURUS (APPROX SITE RATED DUTY) |
B5L124W i ) 22 100% SOLAR TAURUS (APPROX SITE RATED DUTY)
78Lx38 W T " [ELECTRICMOTOR
BOLx30W N " |eELecTRIC MOTOR ==
%0 | 3otsxzow | - [se00 [ w8 | | ) 21 100%. TO BE CONFIRMED
% | 30Lx20W 5000 | 135 1 iy " |22 100%. TO BE CONFIRMED T |
) 30Lx10W 350 73 iy s T T el T T T o
% | 30Lx10W | 33 | T j2xrooh L
250 | 18Lx0TW 2240 ) N
250 | 18LxOTW 1 2540 -
250 | 20Lx10W 300 =1
250 | 20Lx10W | | 300 )
135 50Lx2w | | 4500 | 000 | .
135 S0Lx2W 4500 | 1000 a3
135 | 30Lx15W 500 e | |
135 30Lx1SW | | Tsa0 | 128 |
% | 30LaiswW e[ |
% I0Lx18W T s . |
20 30Lx20W 500 | 3x15 )
) I0Lx20W 500 | 3215 i i
%0 30Lx20W | | 500 | 3218 1
00 30Lx20W 500 | 3x15 T
80 JO0Lx20W 500 | 3x15 B e
[ %0 I0Lx20W ISR E .
CONDENSATE STORAGE TANK 50,000 BSL B0 | 26010 1860H -
[CONDENSATE STORAGE TANK 50,000 BSL 80 | 260Dx180H| v ) i [ i €S~ EACH TANK 6 DAYS STORAGE
[FIREWATER TANK 18000 BBL. 7308 12217 = i [ T oo | s = 1 o
lm'—'m'_'m_s 830 lonnes w 9810 U A ] [ cs | | w200 EACH SPHERE SDAYSSTORAGE ~ ~ ~ — |
PROPANE STORAGE SPHERES 830 tonnes 1T %0 v N cs a4 | 1200 EACH SPHERE 5 DAYS STORAGE T
{ ey 0 o v - ) &8 44 | 1200 EACH SPHERE 5 DAYS STORAGE ) e
0 v cs 144 | 1200 EACH SPHERE 5 DAYS STORAGE _ .
i [ 4 97 -
2% | 05La02w]| 1o 800 " -
3| wesiaiozw | i te | eo0 gl
%0 TOLABOW o cs | 42 [ w00
90 N o - cs | a2 | 1o -
%0 [ 1100817 | H cs 2 "o TRUNKLINE PIG RECEIVER
%0 |08IDsBOTA| M cs 10 ar SALES GAS LINE PIG LAUNCHER o
...... 3 s : i
> _ N
v 2 _—
- - R N
i- e R
s T dolsdow | ) 3 2 N
2 2000 | B0 | 34Lx15W | == T 18 109 i T
"1 7 |INSTRUMENT / SERVICE AIR PACKAGE 2000 | 80 o ) 100 N
B "1 |STORM WATER DRAINAGE N i i TG NPT -
TOTAL 4888 23107  NA
) Rewsed for Report 18DEC98 w N YOLLA DEVELOPMENT
£ Veisat Weights Lipdates MO i . WOODHILL THORNTON s s
B Issued for Information 19NOV98 DAF NJP PREMIER OIL
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reUCESS/ Uit TY ayvirMEn s ciol

PIPELINES

HEAT s COOL
MEDIUM

FTPRNT

(m2)

DRY
WEIGHT
(1e)

OPTG
WEIGHT)|
(te)

REMARKS

HEAT
DESIGN | DESIGN DIFF. | DuTY/
TAG NO. ary DESCRIPTION m"n‘.’; PRES. | TEMP. DRENSINE HEAD |PoweR| TR
(kPag) | (*C) (kPa) (kW) (m2)
1__|GAS/CONDENSATE SUBSEA PIPELINE 160 MMscid | 13,900 | 100 | 16" x 190km x 1. 8mmw1 [ | 1
|V |SALESGASEXPORTPIPELINE ~ _ — | 130MMscla | 12000 | 100 | i27x3Smx7emmwt | [T
|7 |WHITEBISFLOWLINE  ~ _45MMscfa | 23200 | 100 | 8" x 40km x 10.9mmWT
1 |WHITE IBIS MEG INJECTION PIGGY-BACK LI | 40BMEGPD | 23.200 | 100 | 2*x 40km x S2mmwWT i -
_— i ST SR A

-G8

65 |

cs

cs

_|CRA COATED FOR FIRST 24km (MECH BONDED)

_ |MEG PIGGY BACK LINE TO WHITE IBIS WELL; APISLXE5

OF FSHORE FACILITY TO VICTORIA; 2 PHASE; APISLX65

CRA COATED FOR FIRST 20km (MECH BONDED) |
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PROCESS/UTILITY EQUIPMENT LIST
OFFSHORE EQUIPMENT -
TYPE HEAT .
DESIGN | DESIGN oiEf | butys FIPRNT| DRY | OPIG
TAG NO ary DESCRIPTION capaciTy | PRes | Temp | OIMENSIONS | WM | e |power| TRNFR | HEATICOOL | o | agea |WEIGHT|WEIGHT REMARKS
(kPag) (*C) ) Sat/ (xP3) (kW) AREA MEDIUM (m2) (te) (te)
AIR CLR (m2,
WH-101A_E 5 |PRODUCTION WELLHEADS CRA LINED FLOWLINES / PRODUCTION MANIFOLDS
V-101 1 |PRODUCTION SEPARATOR 100MMscld | 13900 | 90 | 151Dxa5T H cs 18 130 | 162 |CRACLAD
V102 1 |TEST SEPARATOR 25 MMscid 13900 | 90 | 08IDx28TM - cs 8 25 36 |CRACLAD
V-103A 1 BOOSTER COMPRESSOR SUCTION DRUM 50 MMscfd 13900 90 12104171 v cs 4 81 92 |CRACLAD
v-1038 1 |BOOSTER COMPRESSOR SUCTION DRUM 50 MMscfd 13000 | 90 | 1210x417A v cs 4 83 92 |CRACLAD
V-104 1 |TEGINLET SEPARATOR 100MMscld | 13900 | 90 | 1510x45TT v cs 9 139 | 1867 |CRACLAD
V-105 1 |TEG CONTACTOR 100MMscld | 13000 | %0 | 12IDx80717 v cs 4 140 | 228 |CRACLAD
v-201 1 ICONDENSATE FILTER 4000 BCPD 13900 90 041Dx1271 v cs 1 06 or
v-202 1 [CONDENSATE COALESCER 4000BCPD | 13%00 | 90 | 0BIDx1BTT H cs 4 19 25
V-301 1 |LP FLARE / DRAIN DRUM 150 %0 | 15Dx451M H cs 18 11 70 |DRAINAGE FROM V-101
V-302 1 PRODUCED WATER DEGASSER 1000 BWPD 50 90 10IDx35TM H cs 15 14 33
v-303 1 [HP FLARE DRUM 50 MMscid 150 90 | 2110x6417 v cs g 80 e
V304 1 FUEL GAS KNOCKOUT DRUM 2 MMscid 13900 20 051Dx18TT v cs 2 09 11 |CRACLAD
HC-301 1 |PRODUCED WATER HYDROCYCLONE 20008WPD | 12900 | 90 | o7i0x20TT H cs 8 05 07 [INCLUDES 100% SPARE CAPACITY, SS LINERS
E-101A 1 |PRODUCTION COOLER 12000 | 90 120U x25W |AIRCLR 1100 | 936 AR CRATB| 20 64 70 |2 x50% MOUNTED ABOVE COMPRESSOR SKIDS
£-1018 1 |PRODUCTION COOLER 12000 | 90 120Lx25W |AIRCLR o0 | 936 AIR CRATB| 30 64 70 |2x50% MOUNTED ABOVE COMPRESSOR SKIDS
E-201A 1 |BOOSTER COMPRESSOR AFTERCOOLER 12000 | 150 | 120Lx25W |ARCLR 3200 | 1567 AR CRATE| 20 110 | 121 |FUTURE 2 x 50% MOUNTED ABOVE COMPR. SKIDS
E-2018 1 |BOOSTER COMPRESSOR AFTERCOOLER 13900 | 150 | 120Lx25W |ARCLR 3200 | 1567 AIR CRATB| 30 110 | 121 [FUTURE 2x50% MOUNTED ABOVE COMPR. SKIDS
£.202 1 |GAS/TEG EXCHANGER 13000 | 110 | 67Lx04w | Sa&r 50 300 GAS / TEG cs 7 65 98
C-201A 1 |BOOSTER COMPRESSOR 1120 actmame | 13900 | 150 8500 | 2150 6 FUTURE
C-2018 1 BOOSTER COMPRESSOR 1120 actmatw | 13900 150 8500 2150 8 FUTURE
K-201A t  |BOOSTER COMPRESSOR DRIVER 100Lx30W 20 163 | 225 |FUTURE -2 x 50% SOLAR CENTAURS
K-2018 1 |BOOSTER COMPRESSOR DRIVER 100Lx30W 20 163 | 225 [FUTURE .2 x 50% SOLAR CENTAURS
P-201A 1 |CONDENSATE BOOSTER PUMP 30 mary 13900 | 90 50Lx20W 8500 78 10 17 17 |FUTURE - 2x 50%
P-2018 1 |CONDENSATE BOOSTER PUMP 30 m¥v 13900 20 50Lx20wW 8500 78 10 17 17 |FUTURE -2 x 50%
P-202A 1 LP FLARE / DRAIN DRUM PUMP 30 m3mr 500 °0 30Lx10W 350 44 3 04 04 |LPFLARE DRUM LIQUID PUMPED TO HP FLARE DRUM
P.2028 1 |LP FLARE / DRAIN DRUM PUMP 30 m 500 20 J0Lx10W 350 44 3 04 04 [LPFLARE DRUM LIQUID PUMPED TO HP FLARE DRUM
P-301A 1 |HP FLARE DRUM PUMP 30 mame 13900 | 90 60Lx25W 12650 | 160 15 27 27 [2x50%
P-3018 1 |HP FLARE DRUM PUMP 30 mame 13000 | 90 BOLx25W 12650 | 160 15 27 27 [2x50%
2.201 1 |TEG REGENERATION PACKAGE 100 MMscid 70Lx35W 25 383 | 574 |DESIGN WATER FLOW 40 BWPD
X-100 1 |PIG LAUNCHER 13000 | 90 | 0sIOx70TA cs 14 48 48
1 |POWER GENERATION 100Lx100W 1500 100 | 230 | 300 |NORMAL/STANDBY 1 EMERGENCY
1 |FLARE TIP/IGNITION SYSTEM 50 MMscld 10Lx50W 5 06 10
2 |FIRE PUMPS 1500 GPM BOLX30W 20 150 | 200
1 |WORKOVER FACILITIES 200 | 200
1 |ACCOMMODATION 15 PPL/30 BEDS 150Lx100W 150 | 1500 | 1500
1 |POTABLE WATER PACKAGE 70LxBOW 60 100 | 150
1 |Hvac 10Lx30W 10 30 50
1 |CRANE 300 | 300
1 |INSTRUMENT / SERVICE AIR PACKAGE 40LxBOW s 170 | 250
1 |DIESEL FUEL SUPPLY / TREATMENT 10 DAYS I0Lx30W 10 50 8s
1 |GLYCOL STORAGE / TRANSFER PUMP 5m3 20Lx30W 10 50 80
2 |SURVIVAL CRAFT 20 MEN 50 70
1 |SEWAGE TREATMENT UNIT 30 MEN 20Lx30W 6 10 a0
1 |HEUDECK 1000 | 1000
TOTAL 824 6076 719.1
A YOLLA DEVELOPMENT
B Vessel Weights Updated 24NOV98 JMH 'M':— WOODHILL THORNTON CASE 1A2
A Initial Draft For Cost Estimating 20NOVO8 DAF NJP PREMIER OIL
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Y. DE . PN LA v | | 1
PROCESS/UTILITY EQUIPMENT LIST
ONSHORE EQUIPMENT
TYPE HEAT
DESIGN | DESIGN DIFF | DUTY ! FTPRNT| DRY | OPTG
Tagno. | ary capaciry | pres | Tews | OWETHONS | T | 1ea | Power T | e | woc | area (weicnr| weiant REMARKS
oPsg) | (°C) ancir| 0PY | oW | oo m2) | 0o oe)
V-201A 1 1380 BBL 9300 | 80 |360x%0im| H cs | 200 | 2850 2 1 50% EPOXY LINED
v-2018 ' 1380 BBL 9300 0 |36IDxWOTT| M cs 200 | 2850 2 x 50%. EPOXY LINED
v-202 1 4w00BBUG | 2000 | 230 |1510x183TT| Vv cs - 157 22 TRAYS
v-203 ' 95 MMscla 8000 | 20 | 18IDx80TT | V cs 6 "s
V-204A 1 50 MMscld 7000 | %0 | 100x35TT| WV cs 4 a3 2250%
v-2048 1 50 MMscld 700 [ 9% | 100x38TW| WV cs | 43 2550
V-205A 1 soMMscla | 9300 | S0 | 13IDx4dTT | V cs ] 69 2150%
v-2058 1 50 MiMscld 9300 | %0 | 13DxdaTA| VW cs ‘ 89 22 50%
v-208 1 3SMMsctd | 2000 | 80 | 0BIDx25TT | V cs ‘ 10
v20r 1 50 MMacld 350 80 | 24Dx727W | H cs 24 107 i
v.208 1 2 MMsctd 7000 | 120 | 0BIDx25TM | V cs 4 23 EXPECTED FUEL GAS RATE 2 0 MMscfd
v.209 1 [TEG INLET SEPARATOR 1W00MMsela | 9300 | 90 | 15IDx45TT | Vv cs i a8
v-210 i [TEGCONTACTOR ~ 100MMscld | 9300 | 90 | 12IDxBOTT | v cs 4 140 CRA CLAD i
V-211A 1 1000 | 250 [ 18IDx45TT | H cs 10 4 =
v-2118 1 [HOTOiL DRUM 1000 | 250 | 15IDx45TT [ H cs 10 41
v-212 1 |HOTOIL FILTER 1800 | 250 | 03Lx03W cs 1 05
€201 1 |CONDENSATE STABILISATION REBOILER 2000 | 250 | 111Cx83TT | KETL 3000 [ 60 HOT OiL cs 1" 83
E-2024 1 |saEsa \F 9300 | 150 | 120Lx15W |ARCLR 880 42 AR cs 2 27 2% 50% ]
€-2028 [ TErT 9300 | 150 | 120Lx15W |ARCLR 880 2 AR s | 2 27 2 x 50% ]
E-203 1 7000 | 150 | 120Lx15W |ARCLR] %0 n AR cE il 20 =
E-204 .30 2000 | 2% | 120Lx25W [ARCLR] ool an cs " &4 -
E-205 1 . 6 | % 67Lx0AW | sar 50 0 GAS/TEG cs 3 28 =
c-201 ¥ '_I_" 700 | %0 1300 | 1100 DRIVEN BY TURBO EXPANDER K-201 o
C-202A 2] 9300 | 125 4200 | 2800 22 100% e
c-2028 1 e300 | 128 4200 | 2800 2% 100% i
c-203 1 2000 | 120 3900 | 180 gk
K-201 i 8000 | -20 | 3oLxs0W 2450 | 12%0 18 150 DRIVES SALES GAS COMPRESSOR LP STAGE C-201
K-202A 1 100Lx30W 3100 30 183 2 x 100% SOLAR CENTAUR
K-2028 1 loou:ow 3100 30 163 2 x 100% SOLAR CENTAUR
K-203 1 TOLX3IOW 250 21 158 GAS ENGINE
P-201A 1 35 myme 13000 | %0 50LR20W 5000 | 67 10 17 2 x 100%. TO BE CONFIRMED B
P-2018 1 35 mate 13900 | 90 50Lx20W 5000 | 67 10 17 2 x 100%. TO BE CONFIRMED T
P.202A e 30 mame 500 | 90 30 [ 44 3 04 2 x 100% I
P.2028 1 30 mame 500 | %0 30 | 44 3 04 2 100% -
P-203A 1 1800 | 250 1 2 10 2 x 100% !
P-2038 1 1800 | 250 % 2 10 2% 100% i
T-200A A5 24000 BBL 7 80 | 2000x125H| V cs | 4m4 EACH TANK 6 DAYS STORAGE o
T-2008 1 24000 8BL 17 80 | 200Dx125H| Vv cs 484 EACH TANK 8 DAYS STORAGE i
1-201 & 18000 B8L 73IDx1227W 100 | 815 ]
2201 1 |ONSHORE TEG DEHYDRATION PACKAGE 100 MMscid 70Lx38W 25 | 383
2.2024 1 |WASTE HEAT RECOVERY UNIT 1800 | 250 | BaLxE2W 3880 60 | 218
2.2020 1 WASTE HEAT RECOVERY UNIT 1800 250 64Lx62W 3a80 60 s
X-200 1 P1G RECEIVER 13900 20 0BWOxTOTA H cs 12 48 TRUNKLINE PIG RECEIVER
X-201 1 PIG LAUNCHER 13900 90 08IDxBOTA H cs 10 32 SALES GAS LINE PIG LAUNCHER
1 |POWER GENERATION 1MW
1 |CONTROL ROOM
1 |WAREHOUSE .
1 [oFFices
1 |WORKSHOP
i |k =
1 |CcPiSEPARATOR 30Lx30W 24
2 |FIREWATER PUMPS 2000 | 80 JALx1SW 16 109 il
1 NSMN‘I’ ! SERVICE AIR PACKAGE 2000 80 300
1 STORM WATER DRAINAGE
TOTAL 2082 955.6 NiA
il YOLLA DEVELOPMENT
B Vessel Weights Updated 24NOV98 JVA%) NV WOODHILL THORNTON CASE 1A2
A Initial Draft For Cost Estimaling 20NOVS8 DAF NP PREMIER OIL
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~ YOLLA DEVELOPMENT CASE 1A2 = .
PROCESS/UTILITY EQUIPMENT LIST
PIPELINES
DESIGN | DESIGN oFF | putys | HEAT FieRNT| ORY | OPTG B
TAG NO ary DESCRIPTION o, | res | Tewe e HEAD | Power| TNEE MEALLCOOL | MOC | AREA WEIGHT| WEIGHT REMARKS
(kPag) | (*C) (xPa) (W) _m2) (m2) (1e) (te)
T |GAS / CONDENSATE SUBSEA PIPELINE 90 MMscid 13900 | 100 | 12" x 170Km x 10 OmmwWT [ OFFSHORE FACILITY TO SHORE. 2 PHASE, APISLX6ES
CRA COATED FOR FIRST 50km (MECH BONDED)
1 |SALES GAS EXPORT PIPELINE 85 MMscid 9300 | 100 | 10°x 30Kkm x 7 SmmwWT cs GAS EXPORT TO MAGNESITE MINE. APISLX52
o $ YOLLA DEVELOPMENT
B Vessel Weights Updated 24NOV98 W U W woO ODHIIIL THORNTON CASE 1A2
A Initial Draft For Cost Estimating 20NOV98 DAF NJP PREMIER OIL
REV DESCRIPTION DATE PREPD CHKD PAGE 3o0f 3 |  Doc No. gs43EL1-1A2
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PROCESS/UTILITY EQUIPMENT LIST
OFFSHORE EQUIPMENT - ~
TYPE HEAT
DESIGN | DESIGN . DIFF | DUTY/ FTPRN1| DRY | OPTG
TAG NO ary OF SLRIPTION capacity | pres | Tewe | OMERSIONS | S | eao | PoweR TRNFR | HEATICOOL | MOC | AREA |WEIGHT|WEIGHT REMARKS
(xPag) (*C AR CLR (xPa) (kW) (2 1m2) (1e) (te)
WH-101A E 5 |PRODUCTION WELLHEADS CRA LINED FLOWLINES / PRODUC TION MANIFOLDS
v-101 1 |PRODUCTION SEPARATOR 1W00MMsctd | 13900 | 90 | 1510xas51T | H cs w | 10 | 162 |cRACLAD
v-102 1 |TEST SEPARATOR 25MMscld | 12000 | 90 | oBmDx2BTT | H cs 8 25 | 38 |cRACLAD
V-103A 1 |BOOSTER COMPRESSOR SUCTION DRUM SOMMscld | 13000 | 90 | 120xa1¥m | W cs 4 83 | 92 |cCRACLAD
V-1038 1 |BOOSTER COMPRESSOR SUCTION DRUM soMMscld | 12000 | %0 | 120xarTT | v cs 4 83 | 92 [CRACLAD
1 |TEGINLET SEPARATOR 100MMscta | 13000 | 90 | 150x451m | v cs 9 139 | 187 |CRACLAD
1 |TEGCONTACTOR 100MMscla | 12000 | 90 | 12iDx80TT | v cs s 140 | 228 |CRACLAD
1 |CONDENSATE FILTER 4000BCPD | 13000 | 80 | oamDx12TT | W cs 1 06 | 07
1 |CONDENSATE COALESCER 40008CPD | 13900 | %0 | osDx18TAT | H cs 4 19 | 25
1 |LP FLARE / DRAIN DRUM 30 | 9 | 150xa5Tm | H cs 18 31 70 |DRAINAGE FROM V-101
1 |PRODUCED WATER DEGASSER 1000BWPD | 350 | 9 [ 100x35TT | H cs 15 14 | 33
1 |HP FLARE DRUM 50 MMscld 30 [ %0 | 2110x64T7 | v cs 9 8o | 119
1 FUEL GAS KNOCKOUT DRUM 2 MMscld 13900 90 05IDx18T v cs 2 09 11 |CRACLAD
1 |PRODUCED WATER HYDROCYCLONE 20008WPD | 13200 | 9 | 07I0x20TT | H cs 8 05 | 07 [|INCLUDES 100% SPARE CAPACITY. S§ LINERS
1 |PRODUCTION COOLER 1300 | 80 | 120Lx25W |ARCLR 100 | 36 AR crate| 30 | 64 | 70 [2x50% MOUNTED ABOVE COMPRESSOR SKIDS
1 |PRODUCTION COOLER 13900 90 120Lx25W |AIRCLR 1100 93186 AIR CRATB| 30 64 70 |2 x50%. MOUNTED ABOVE COMPRESSOR SKIDS
'\ |BOOSTER COMPRESSOR AFTERCOOLER 13900 | 150 | 120Lx25W |ARCLR 3200 | 1567 AR crate| 30 | 110 | 121 |FUTURE, 2 x 50%; MOUNTED ABOVE COMPR SKIDS
1 BOOSTER COMPRESSOR AFTERCOOLER 13900 150 120Lx25W |AIRCLR 3200 1567 AIR CRATB 30 1o 121 |FUTURE; 2 x 50%, MOUNTED ABOVE COMPR SKIDS
5 GAS / TEG EXCHANGER 13900 110 67Lx0aW SatT 50 300 GAS / TEG cs 7 65 98
C-201A 1 |BOOSTER COMPRESSOR 1120 actmdme [ 13900 | 150 8500 | 2150 6 FUTURE
C-2018 1 |BOOSTER COMPRESSOR 1120 sctmame | 13900 | 150 8500 | 2150 [ FUTURE
K-201A 1 BOOSTER COMPRESSOR DRIVER 100Lx30W 30 163 225 |FUTURE - 2 x 50% SOLAR CENTAURS
K-2018 1 |BOOSTER COMPRESSOR DRIVER 100Lx30W 30 | 163 | 225 |FUTURE -2 x50% SOLAR CENTAURS
1 |CONDENSATE BOOSTER PUNP 30 mae 1300 [ %0 | soLx20w 8so0 | 78 10 17 17 |FUTURE -2 x 50%
1 CONDENSATE BOOSTER PUMP 30 mihr 13900 20 50Lx20W 8500 78 10 17 17 |FUTURE - 2 x 50%
1 LP FLARE / DRAIN DRUM PUMP 30 mAv 500 90 JoLx10W 350 44 3 04 04 IPFLAR‘EMWLMWMPEDTOHPFLAR‘EW
1 |LP FLARE / DRAIN DRUM PUMP 30 mame 50 | %0 | 3oLxiow 30 | 44 3 04 | 04 |LPFLARE DRUM LIQUID PUMPED TOHP FLARE DRUM
1 HP FLARE DRUM PUMP 30 mhr 13900 90 60Lx25W 12650 160 15 27 27 [2x50%
1 |HP FLARE DRUM PUMP 30 mamr 1300 | 90 | 6o0Lx25W 12650 | 160 15 27 | 27 [|2x50%
1 |TEG REGENERATION PACKAGE 100 MMscld 70Lx35W 25 | 383 | 574 |DESIGN WATER FLOW 40 BWPD
X100 1 |PIG LAUNCHER 13900 | %0 | osix701A cs 14 a8 48
1 POWER GENERATION 100Lx00W 1500 100 230 300 |NORMAL / STANDBY / EMERGENCY
1 |FLARE TIP /IGNITION SYSTEM 50 MMscid 10Lx50W 5 06 10
2 |FIRE PUMPS 1500 GPM 60Lx30W 20 150 | 200
1 WORKOVER FACILITIES 200 200
1 ACCOMMODATION 15 PPL/30 BEDS 150Lx00wW 150 1500 1500
~ 1 POTABLE WATER PACKAGE 70LxBOW 60 100 150
1 |HvAC aoLx3ow 10 30 | so
1 |cRANE 300 | 300
1 [INSTRUMENT / SERVICE AIR PACKAGE 40LxBOW % | 170 | 250
1 DIESEL FUEL SUPPLY / TREATMENT 10 DAYS A0Lx30W 10 50 85
1 GLYCOL STORAGE / TRANSFER PUMP 5md 20Lx30W 10 50 80
2 SURVIVAL CRAFT 20 MEN 50 70
1 |SEWAGE TREATMENT UNIT 30 MEN 20Lx30W 3 10 | 30
1 |HELDECK 1000 | 1000
TOTAL 824 6076 7194
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1 | 1 1 1 1
LA LO I C b | | |
PROCESS/UTILITY EQUIPMENT LIS1
-
ONSHORE EQUIPMENT
TYPE HEAT
DESIGN | DESIGN oFF | ouTY/ FTPRNT| DRY | OP1G
TAG NO ary capaciTy | Pres | Temp | DMERSONS | WL | o | Power T | Moo | moc | Area |weiGHT| weiGHT REMARKS
(Pag) | (°C) cpl ®P0 | oW | oo m2) | e} o)
V201A 1 800 BBL 900 | 80 [30ID:300T7| H TS | w0 | wss 7% 50% EPOXY LINED
v-2018 1 800 BBL 900 | 80 |300x300TT| H cs | wo | s 2 1 50%_ EPOXY LINED
v-202 1 w000BBUG | 2000 | 230 |1SDx183TT| WV cs B 187 22 TRAYS
Iv-203 1 BoMMscla | 8000 | 29 | 1700x82TM| V cs 8 LT
V2044 1 soMMscla | 7000 | 90 | 10iDx3STT| WV cs 4 43 22 50%
v-2048 1 50 MMscig 7000 %0 | 100x35TA| WV cs 4 43 22 50%
v-208A 1 SoMMscta | 9300 | 90 | 13DxaarT| WV cs 4 69 21 50%
v-2058 1 soMMscla | 9300 | 80 | 13DxearT| WV cs 4 89 2150%
v-208 1 3SMMscla | 2000 | 90 | 0BIDx25TT | V cs 4 10
v-207 1 50 MMscid 35 | 80 |24Dx7217T| H cs 2 | 107
VV-208 i 2 MMscid 7000 | 120 | 0BIDx25TT| V cs a 23 EXPECTED FUEL GAS RATE 20 MMscld
V.200 i 100MMscla | 9300 | 90 v cs ‘ a8
v-210 1 100MMscta | 9300 | 90 v cs 4 140 CRA CLAD
V-211A 1 1000 | 250 H cs 0 | 4
V-2118 i 1000 | 280 H cs 10 4
v.212 1 1800 | 280 cs 1 0.8
o | 2000 | 250 KETL 3000 | 60 HOT OIL cs " (]
1 9300 | 1% AIR CLR 1820 | 65 AR cs % 54 2 50%
1 300 | 180 "";‘!ﬂ 620 | & AR cs 30 B4 25 50%
1 7000 | 1% W |ARCLR 250 1" AR cs 1w | 20
1 2000 | 2% | 120Lx25W |ARCLR 2000 | 86 AR cs 30 54
1 9300 | 9% | 67Lx04w | sar 50 0 GAS / TEG cs 3 28
' 200 | 9 ]. 3250 | 1900 DRIVEN BY TURBO EXPANDER K-201
1 e300 | 125 4800 | 3000 2% 100%
1 9300 | 128 4800 | 3000 2.2 100%
1 000 | 120 | 3900 | 180
1 6000 | -2 | 3sLx70w 1500 | 1710 24 | o DRIVES SALES GAS COMPRESSOR LP STAGE C-201
1 100Lx30W 3200 k] 16.3 |2 = 100% SOLAR CENTAUR
1 100Lx30W 3200 0 | w3 2 x 100% SOLAR CENTAUR
1 TOLx30W 250 21 | 158 GAS ENGINE
1 35 manv 13900 | 90 | “SBLx20w | s000 | &7 10 17 2 x 100%. TO BE CONFIRMED
1 35 manv 19900 | 90 | S0Lx20wW so00 | 87 10 17 2% 100%. TO BE CONFIRMED
1 30 mame % 380 | 44 3 04 21 100%
1 30 mane 500 | 90 0 | a4 3 | os |2.x 100%
1 1800 | 250 1] 2 10 21 100%
¥ 1800 | 280 75 2 10 22 100%
2004 1 24000 BBL 17 80 v cs | 4B4 EACH TANK 6 DAYS STORAGE
T.2008 1 24000 BBL 17 80 v cs | 44 EACH TANK 6 DAYS STORAGE
1201 1 18000 BBL 00 | 815
2.201 1 100 MMsca 25 | 203
22000 1 1800 | 250 ' 3880 80 | 218
2.2028 1 1800 | 250 | s4LxB2W 3880 60 | 218
2-203 1 95 MMscid 150Lx240W 380 7000
X200 1 13900 08I0x70TT [ H cs 12 72 | 72 |TRUNKLINE PIG RECENVER
%.201 1 1200 [ %0 | 080x80TT| H cs 10 | 47 | 47 |SALES GAS LINE PIG LAUNCHER
1 1MW
1
1
1
1
X .
B - | 3oixzow 24
2 2000 | 80 | 3dLxisw % | 109
i 2000 | 80 300
1
TOTAL 2278 13843 NA
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-~ YOLLA DEVELOPMENT CASE IB - .
PROCESS/UTILITY EQUIPMENT LIST
PIPELINES
HEAT =4
DESIGN | DESIGN DIFF | DUTY/ FTPRNT| ORY OPTG
TAG NO ary DESCRIPTION dowmAL | pres | Tewe S HEAD |POwER| TRNFR | HEATICOOL | yoc | AREA |WEIGHT|WEIGHT REMARKS
(xPag) | (*C) - xPa) | (kW) (m2) (m2) 1e) (1e)
1 GAS / CONDENSATE SUBSEA PIPELINE 90 MMscld 13900 100 127 x 130km x 10mmWT Ccs OFFSHORE FACILITY TO SHORE, 2 PHASE. APISLX6S
! |SALES GAS EXPORT PIPELINE 70 MMscid 9300 | 100 | 10" x 30km x 7 SmmwT cs GAS EXPORT TO MAGNESITE MINE. APISLXS2
davk o . YOLLA DEVELOPMENT
- Yol kg (et o 2ucres L WOODHILL THORNTON e e
A Initial Draft For Cost Estimating 20NOV98 MRH NJP PREMIER OIL
REV DESCRIPTION DATE PREPD CHKD PAGE 3 of 3 [ Doc No. gs43eLiB
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YOLLA DEVELOPMENT CASE IC

PROCESS/UTILITY EQUIPMENT LIST

OFFSHORE EQUIPMENT

MEDIUM

HEAT /COOL

FTPRNT
(m2)

DRY
WEIGHT
(te)

WEIGHT

OPTG
REMARKS

(te)

DESIGN| DESIGN| e e m’f oFf [power| AL
TAG NO ary DESCRIPTION caPACITY | PRES. | TEMP HEAD | rDUTY
(m) SaT/ AREA
(xPeg) [ (C) arcir| *Po | 0w | “o
(WH-101A € 5 |PRODUCTION SUBSEA WELLHEADS -
- 1 NSUBSEA_W-_N‘M
V101 1 _|CORROSION INHIBITOR STORAGE TANK_ 11m3
V-102 1 |DIESEL STORAGE TANK 12m3
v-103 1 |HYDRAULIC FLUID RESERVOIR TANK 15m3 8
V-104 = | 1 |BILGETANK 2m3 L - 1
P0TA_ |1 [CORROSION INHIBITOR INJECTION PUMP ] 30000 | 45 05Lx05W 03 1
P1018 | 1 |CORROSION INHIBITOR INJECTION PUMP _....| 30000 | 45 | 05Lx05wW .03
P10IC__ | 1 |CORROSION INHIBITOR INJECTION PUMP 30000 | 45 | 05Lx05W 03 i
P1024 | 1 |DIESEL TRANSFER PUMP S S [ ] 05Lx02W 05
P-1028 "] 1 |DIESEL TRANSFER PUMP N I 80 | 05Lx02W | ) el 1
P-103A 1_|BLGEPUMP i - | 1000 | 60 | 02Lx02W 3 I TN .
[piose 1 _|BLGEPUMP ) 71000 |80 | 02Lx02W (o5 |
[E01 | 17 |GENERATOR HEAT EXCHANGER e o e e e
= —=7 1 [HVAC e G U A 45 10LX18W | N o
T 1 |rOWER GENERATION _ 25KW i’ " | 3oLxazw .
. CONTROL SYSTEMS i R TBER22L R 10

-t -

01
01
01
00
00
02
02

02
123
04

BUILT INTO STRUCTURE. SS LINED _
BUILT INTO STRUCTURE
STANLESSSTEEL ..
BUILT INTO STRUCTURE _

CRA LINED FLOWLINES / PRODUCTION MANIFOLDS

Liddidat:,

BUILTINTOSTRUCTURE _

TOTAL 24
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PROCESS/UTILITY EQuirmeNT wio

ONSHORE EQUIPMENT S
TvPE HEAT
DESIGN | DESIGN DiIFF | DUTY FIPRNT| DRY | OPIG
TAG N ary DESCRIPTION capacy | PrES | TEwp | DMENSIONS | v | ol |powen| TRNFR | HEATICOOL | uoc | AREA |WENGHT|WEKGHT REMARKS
im) S8t MEDIUM
Pag) | 1°C) arcir| P | v (m2) im2) ey e}
V-201A T |SLUGCATCHER 1550 BBL 3300 | 80 |3710s40011| = Ts | 202 | 2060 7+ 50% EPOXY UNED
v-2018 1 |SLUGCATCHER 1550 8BL 9300 | 80 |370:s0017| w cs 22 | 280 24 50% EPOXY LINED
v-202 1 |CONDENSATE STABILISATION COLUMN aw00BUe | 2000 | 2% [150:v831T| v cs 4 3] 22 TRATS
V203 1 |LOW TEMPERATE SEPARATOR 95 Miiscta 8000 | 29 | 220x7217 | v cs 9 w3
V2048 1 |SALES GASCOMP SUCTION DRUM 50 Miacta 7000 %0 | 1e0:80m v cs . 2s 2 0 50%
V-2048 1 |SALES GAS COMP SUCTION DRUM SOMMacia | 7000 | 90 | 1810:8011 | v cs 4 125 2450
v-208A 1 |SALES GAS COMP DISCHARGE DRUM SoMMscta | 9300 | 90 | 13DxaaTA | v cs 4 1 21 50%
v-2058 1 |SALES GAS COMP DISCHARGE DRUM 50 Miiacta 9300 90 | 130x4am v cs ‘ 69 24 50%
v-208 1 |GAS RECOVERY COMP SUCTION DRUM 4 MMscid 2000 %0 | osmx25t1 v cs “ 10
v-201 1 |FLARE DRUM 50 Miscid 3%0 80 | 24007211 w cs x| wr
v-208 1 |FUEL GAS KNOCKOUT DRUM 2 MiMaci 7000 | 120 | osOx2STA | v cs Ll 23 EXPECTED FUEL GAS RATE 2 0 MMscia
v-209 1 |TEG MLET SEPARATOR 100MMecid | 9300 | S0 | 1SDxdSTT | v cs 4 a8
1 [TEG CONTACTOR 100MMscla | 9300 | %0 | 120x80T7 | v cs 4 1o CRA CLAD
1 |HOT O DRUM 1000 [ 250 | 150xdsTA| W cs 10 a1
1 |HOT OiL DRUM 1000 [ 25 | 1510x48TA | W cs 10 4
1 [HoTOwFRTER 1800 | 250 | 03Lx03W cs 1 05
1 [IMET COMPRESSOR DISCHARGE DRUM 9300 [ 0 | 1710x85217( v cs 6 130
1 |MEG STORAGE DRUM 350 90 | «200x88T7| H cs 0 | 28
1 [INLET COMPRESSOR SUCTION DRUM $300 80 | 1910x80TN v cs 9| e
' ' 2000 | 250 | 1eox83m1 | KETL 000 | 80 HOT OIL cs 7 63
1 9300 [ 150 | 120Lx25W [ARCLR 230 | o7 AR cs ] 54 21 50%
1 9300 [ 1530 | 120Lx25W [ARCLR 20 | & AR cs % 64 21 50%
1 7600 | 150 | 120Lx15W [ARCLR 2% il AR cs » 20
20 N 2000 | 250 | 120L:25w |ARCLR 2000 | 68 _ AR cs % 54
E-205 1 9300 | 90 | s7Ls04w | sar 50 ) GAS / TEG cs 3 28
€208 1 9300 ] 0 | 120Lx25W |ARCLR 2%0 | 169 AR cs » 1o
C-201 1 Too0 | 0 1800 | 2600 DRIVEN BY 1URBO EXPANDER K-201
c-2024 1 9300 | 135 4700 | 4000
c2028 1 9300 | 138 4700 | 4000
C-209 1 2000 | 120 eoll (Bl
C-204 1 9300 | %0 1900 | 1840 _
K-201 1 6000 | 2 | 4sLxsow %0 | 2800 » 20 DAWES BOOS 1ER COMPRESSOR C-201
K-2024 1 100L=I0W a0 0 | w3 2 1 50% SOLAR CENTAURS
K-7028 ' 100L=30W a0 0 63 7 1 0% SOLAR CENTAURS
k.20 1 TOLEIOW 20 n 58 GAS ENGINE
K204 1 100LE30W v 2000 1 1613 14 100% SOLAR CENTAUR
P.201A ' 35 miw 12900 | 90 50L220W 5000 LY 10 "7 21 100% 10 BE CONFIRMED
P.2018 1 35 mat 13900 | 90 50L=20W s000 | 87 10 17 25 100% 10 BE CONFIRMED
P.202A \ 30 mam 500 90 J0Lz10W 350 a 3 04 24 100%
P.2028 1 30 M %00 %0 | 3oLxtow EL I ] 04 25 100%
P-201A 1 1800 | 2% | vBLiOTW 15 2 10 2% 100%
£2038 1 1800 | 2% 1BLROTW 63 2 10 21 100%
P-204A v |MEG InECTION PUMP 1 m3m 1000 | 90 | 20Lxt10w 500 15 2 0s 25 100%
P.2048 1 |MEG INJECTION PUMP 1 mam A %0 20Lx10W 500 L] 2 05 25 100%
T-200A 1 |CONDENSATE STORAGE TANK 24000 BBL 17 80 |2000x125K]| v cs 84 EACH 1ANK 6 DAYS STORAGE
1-2008 1 |CONDENSATE STORAGE TANK 24000 BBL 1 0 |2000x125H| v cs 84 EACH 1ANK 6 DAYS STORAGE
1-201 1 |FIREWATER TANK 18000 BBL 730212210 00 | 615
2.201 1 |TEG DEHYDRATION PACKAGE 100 MMscia T0Lx3SW » | w2
22024 1 |WASTE HEAT RECOVERY UNIT woo | 250 | 64Lz62W 3880 0 | 28
2.2008 1 |WASTE HEAT RECOVERY UNIT w00 | 2% | s4Lzs2w 3880 0 | 28
2203 1 |MEG REGENERATION PACKAGE 380 BBUIS 50Lz40W 0 wo D& SIGH 260 BWPD 120 BBUG MEG
%201 1 [PiG LAUNCHER 13900 | 90 | 061080 | w cs 10 a7 SALES GAS LINE PIC LAUNCHER
1 |POWER GENERATION 1w
1 |contROL ROOM
1 |WAREHOUSE
1 |oFrices
1 |woRKsHOP
v |stome
1 |CP1 SEPARATOR J0L230W 2
2 |[FIREWATER PUMPS 2000 80 JALx1SW ] 109
1 |INSTRUMENT / SERVICE AIR PACKAGE 2000 | 80 200
1 |STORM WATER DRAINAGE
TOTAL 2185 10842 NA
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YOLLA DEVELOPMENT CASE IC

PROCESS/UTILITY EQUIPMENT LIST
PIPELINES
HEAT
DESIGN | DESIGN DIFF. | POWER FTPRNT| DRY | OPIG
TAG NO. ary DESCRIPTION o | pres | Teme MIEsCRONS HEAD | 1ouTy | TRRFR HEATICOOL | MOC | AREA [WEIGHT|WEIGHT REMARKS
(kPag) | (*C) (kPa) | (kW) | "o (m2) (te) (te)
1 |GAS / CONDENSATE SUBSEA PIPELINE 95 MMscld | 13900 | 100 | 18" x 130km x 12 BmmWT CSICRA W/HDS TO SHORE, 30km CRA LINED, 2 PHASE. APISLX65
1 |SALES GAS EXPORT PIPELINE 85 MMscfd 9300 100 10" x 30km x 7 SmmWT cs GAS EXPORT TO MAGNESITE MINE, APISLX52
1 |MEG INJECTION PIGGY-BACK LINE 1208BUG | 13000 100 | 27 x 130km x 5. 2mmwWT cs MEG PIGGY BACK LINE TO WELL; APISLXE5
L AL
I —
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YOLLA DEVELOPMENT STUDY

PRODUCT QUANTITY AND QUALITY DATA

Base Cases
Yhsed o (,\‘"“")
X .\
os\ T\
Ye\\a L coP
r T2 AT
Gas, '
CASE NO. A [2A [3A [aA
SALESGAS
MMscfd 85 97 80 9
. . - 82 110 82 110
PJly 30 40 30 40
) %C0O2 § B0 25 16.6 22
/ HHV I 1076]  968| 1087,
Wi . 38 50 40 50
[HCOP (°C) o -37 A2 -36
Imw A 18.7 231 188
|CONDENSATE
[bbid 3500 6360 2630 5220
RVP 9.5 9.9 8.7 9.7
PROPANE
tpd 55.6 61.3
Wes 0 5.0 5.0
%C3 93.0 93.0
T NG Y 2.0 2.0
|BUTANE
tpd 77.2 76.9
%C3 15 15
%C4 945 94.5
%C5+ 40 40
YOLLA CRUDE
bbi/d 20,000 20,000
RVP 8.0 8.0
NOTES
:l ——— - —
L P(i V) 07 \i
Gl V07 2156
LA
N\ T gevafen

Note: Yolla Year 1 CGR of 38.3bbl/MMscf declines
to 24.6bbl/MMscf over the field life.
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S T

Ged VST £pa V2282 miscdid NS

Y.L
boEpe

e 0,557 aedic 1)

- .
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YOLLA DEVELOPMENT STUDY

PRODUCT QUANTITY AND QUALITY DATA

Alternative Cases

[CASE NO. 1A2 18 [1C [1C2 [1D [28 [38 [3C [4B"
SALESGAS
MMscfd 85 70 85| 85 70 97 80 80 96
TJid 82 82 82 82 82 110 82 82 110|
PJry 30 30 30 30 30 40 30 30 40|
] %C02 20.0 24 20.0 20.0 28 25 16.6 16.6 22
' |HHV 918] 1120 920 920 1109 1076 968 968 1087
Wi 38 . s 38 38 51 50 40 40 50
|HCDP (°C) T 14 -18 37 2 12 -36
IMw T [T 237 237 19.2 187 23.1 23.1 18.8
|CONDENSATE
bbl/d 3500 3520 3470 3470 3600 6360 2630 2630 5220
RVP 95| 96 95 95 95 99 8.7 87 97
PROPANE
tpd 55.6 61.3
%C2 — 5.0 5.0
%C3 93.0 93.0
|%C4 : 2.0 2.0
BUTANE
tpd 77.2 76.9
%C3 : 15 15
%C4 94.5 945
%C5+ - 40 4.0
YOLLA CRUDE
bbl/d 20,000 20,000 20,000
RVP 8.0 8.0 8.0
NOTES >
bl As per 1A IO~ As per 1C As per 2A | As per 3A | As per 3A | As per 4A

Note: Yolla Year 1 CGR of 38.3bbl/MMscf declines
to 24 .6bbl/MMscf over the field life.

| A WOODHILL THORNTON 18/12/98 Sales Gas Spec.xIsAltemative Cases
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PRODUCT QUANTITY AND QUALITY DATA

Additional Cases

[CASENC. 1A3 [2A2 [2A3 [3A2 [4A2
SALESGAS
B MMscfd 57 97 3 % 72
TJ/d 55 110, 82 = 82 82|
PJly 20 4 30 30 30
; %CO2 20.0 25 25 16.6 22
. HHV 918 1076 1076] 968 1087
wi B 38 50| 50 40 50
|HCDP (°C) -14 371 37 -12 -36)
|mw 237 18.7 18.7 23.1 18.8]
|CONDENSATE
|bbird 2333.3333 6360 4770 2630 3915
RVP 9.5 9.9 9.9 8.7 97
PROPANE
tpd 55.6 417 45.975
%C2 50] 50 5.0
%C3 93.0 93.0 93.0
%C4 20 20 20
BUTANE
tpd 57.9 57.675
%C3 1.5 15
%C4 94.5 945
%C5+ 4.0 4.0|
YOLLA CRUDE
bbl/d 10,000 | 20,000
RVP 8.0 8.0
NOTES
As per 1A, | As per 2A | As per 2A, | As per 3A, | As per 4A,
but 20PJly but 30PJ/y | but 10kbpd| but 30PJly
| (nil swing) (nil swing) |

Note: Yolla Year 1 CGR of 38.3bbl/MMscf declines

% WOODHILL THORNTON

to 24.6bbl/MMscf over the field life.

18/12/98 Sales Gas Spec.xIsAdditional Cases
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APPENDIX 9

Base Case Cost Estimate Summaries
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= YOLLA FIELD DEVELOPMENT - CONCEPTUAL COST ESTIMATE +/- 30%

DEVELOPMENT SCENARIO 1A - COST ESTIMATE SUMMARY

ESTIMATE SUMMARY
[Boiiging Biock Cost (ASM) [Comments [Capex Prasing RFSU 3 RFSU 2 RFSU A
ASM ASM ASM
[Gas Proan Wells 71.40
Wells 71.40 |4 Platform based Gas Wells Jacket 18.18 24
Topsides 44,90 3322
Platform 150.38 Production Pipeline 20.28 54,37
|substructure 60 598 Siot Steel Piled Jacke! in B0m Onshore Facility 33.06 33.06
Topsides 89.79|Manned 2000 tonne T with gas p g & cluding separation, Export Pipelines 5.00
jcompression (luture), gas drying. waler irealment and condensate pumps (future) Project Managemen 3.07 13.37 13.37
|Gas Production Pipeline 83,65 | 135km x 300mm NB Pipeline to Tasmania (Bumie) [TOTAL 2124 183.92 211.33
Onshore Process Facllity 67.92 |Onshore p facitity meluding shugs gas drying, int control
sales gas comp n pnd ge and export. [Capex Phasing RFSU + RFSU +2
ASM ASM ASM
Onshore Gas and Condensate Pipelines 5.00 |50km x 100mm NB Condensate Line to P. Lalta (Gas Prod'n Wells
Jacket
Project Management (10%) 30.69 |(Excludes wells ) Topsides
| Production Pipeline
Onshore Facility
TOTAL CAPEX MI |Export Pipelines
Project g
Opex PA Abandonment Costs TOTAL 0.00 0.00 0.00
ASM ”"ﬁl
(AT Wells (Patlorm and Subsea) 066 | [Weis (] - S
Jacket 0o1| |Is Capex Phasing RFSU +3 RFSU +4 RFSU +5
Topsides 808 Buoy ASM ASM ASM
Production Pipeline 084 | |Jacket 13.00| Prodn Wells
|Onshore Facility 4.08 Topsides 3100 ?ﬂ‘
|Export Pipelines 0.10 Tank ‘opsides 1167
CALM Buoy Production Pipeline
TOTAL OPEX PA 15.56 Production 0.50] |Onshore Facility
Onshore Facility 6.80] |Export Pipelines
|Export Pipelines 0.25] |Project Manages 0.88
TOTAL B 12.55' 0.00 0.00
~ 2 o o
D Well Costs Revised WANS | Swaes | YA/ YOLLA DEVELOPMENT
c General Revision 10JANGS DAF DT1C
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YOLLA FIELD DEVELOPMENT - CONCEPTUAL COST ESTIMATE +/- 30%

DEVELOPMENT SCENARIO 2A - COST ESTIMATE SUMMARY
rmm Block Cost (ASM) |[Comments [Capex Phasing RFSU 3 RFSU 2 RFSU 1
ASM ASM ASM
Gas Prod'n Wells 71.40
Yolla Walls 71.40 |4 Platform based Gas Wells al Yolla While Ibis Subsea
| Jacket 18.18 4241
White ibls Facilities 124.49 Topsides 57.12 57.12
Wells 36.73 |2 Subsea Gas Wells (A$18.36M each). Production Pipeline 48.00 80.14
Subsea Manifold 36.21 |3 Well Template with MPFM's and Control System tied back lo Yolla Onshore Facility 68.00 68.00
Flowline 51.56 |40km x 300mm NB CRA/CS Pipeline 1o Yolla and 50mm MEG piggyback line Export Pipelines 12.58
Project Management| 5.50 19.96 19.96
Platform 174,82/
|Substructure 60.508 Siot Steel Piled Jacket in 80m TOTAL 2388 236.47 a8
Topsides 114 23|Manned 2600 tonne T with gas p g faciiities including
compression, gas drying, water treatmenUMEG recovery and condensale pumps. i =
4 Capex Phasing RFSU RFSU +1 RFSU +2
Gas Production Plpaline 137.13 |210km x 400mm NB Pipelir.e lo Victoria (Black Rock) ASM ASM ASM
Gas Prod'n Wells
FOnlMu Process Facllity 137.98 |Onshore process tacility Including slugcalcher, CO2 removal, gas drying, dew point
controi, sales gas compressici and , LPG fi storage and export. ‘opsides
Production Pipeline
Onshore Gas and C p * 12.58 |35km x 300mm NB Gas Line and 35km x 100mm NB Condensate Line 1o Geelong. Facility
Export Pipelines
Project Management (10%) 55.03 |(Excludes Wells ) Project
TOTAL 0.00. 0.00, 0.00
ITOTAL CAPEX 112,43
Capex Phasing RFSU +3 RFSU +4 RFSU+5 |
Opex PA Abandonment Costs ASM ASM ASM
S ASM ASM White IDis Subsea 74.69 49.80
All Wells (Piatiorm and Subsea) 133| [wels 1200| |Jacket
|White ibis Subsea 1.32 Iswsea 050| [Topsides
Jacket 0.91 Buoy Production Pipeline
Topsides 11.42 Jacket 13.00] [Onshore Facility
Production Pipeline 1.37 Topsides 3.00| |Export Pipelines
Onshore Facility 8.28 Tank Project Management 5.76, 3.84
Export Pipelines 0.25 (CALM Buoy
Production Pipelines 050 |roTAL 0.00, 80.46 5384
TOTAL OPEX PA 2488 Onshore Facility 13.80
Expont Pipelines 0.251
TOTAL 4308
~ )a
E Revised Well Costs 28JANDY | Sewre re’ YOLLA DEVELOPMENT
D General Revision 19JANGD o od WOODHILL THORNTON
c Revised for Report 18DEC98 DAF NJP PREMIER OIL
REV DESCRIPTION DATE PREPD CHKD PAGE 1of1 [ Doc. No.: SUMMARY.xs
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OLLA FIELD DEVELOPMENT - CONCEPTUAL COST ESTIMATE +/- 30%

DEVELOPMENT SCENARIO 3A - COST ESTIMATE SUMMARY

Fum Block Cost (ASM) |Comments Capex Phasing RFSU 2 RFSU -2 RFSU -1
ASM ASM ASM
Gas Prod'n Wells 123.00
Walls 123.00 |4 Platform based Gas Weills and 3 Platform based mulitateral Oil Wells | Jacket 18.64 43.48
Topsides 83.10 63.10
Platform 188.33 ICalm Buoy/Loading 15.08
Substructure 62,12 |12 Slot Steel Piled Jackel in B0m Production Pipeline 20.28 5437
Topsides 126.20 [Manned 2700 tonne Topsides with separate gas and ol p facilities including Onshore Facllity 33.08 33.08
|compression, gas drying, water lreatment, condensate pumps and oil shipping pumps. |Expon Pipelines 5.00
Project Manag: 3.60 16.20 16.20
\amm-mm«mm 15.08 |2km x 250 N8 Line from platform to CALM Buoy with leased FSU
TOTAL 2224 188.02 om
Gas Production Pipeline 83.85 | 135km x 300mm NB Pipeline to Tasmania (Bumie)
Onshore Process Facllity 67.82 |Onshore process facility including slugcalcher, gas drying, dewpoint control, sales gas L s
|compression, and condensate stabilisation, storage and expor. Capex Phasing RFSU RFSU +1 RFSU +2
ASM ASM ASM
Onshore Gas and Condensate Plpelines 5.00 |50km x 100mm NB Condensate Line to P. Latta. Gas Prod'n Wells
| Jackel
Project Management (10%) 36.00 |(Excludes Wells) Topsides
. (Calm Buoy/Loading
Production Pipeline
TOTAL CAPEX S18.97 (Onshore Facility
|Expon Pipeiines
Project Management
Opex PA X Abandonment Costs
ASM ASM TOTAL 0.00 0.00 0.00/
[All Wells (Platform and Subsea) 1.16 Wells 14.00 |
[Jacket 063 | |[Subsea o 73 =3
Topsides 12.62 Buoy Capex Phasing RFSU +3 RFSU +4 RFSU +8
(CALM Buoy and Loading Line incl FSU (NOTE 1) 2565 Jacket 13.00 ASM ASM ASM
Production Pipeline 084 Topsides 1&“ (Gas Prod'n Wells
[Onshore Facility 408| [Tank L Jacket
Expont Pipalines 0.10 | |CALM Buoy 1.50| [Topsides
Production Pipelines 0.50 Calm Buoy/Loading
TOTAL OPEX PA 45.37 Onshore Facility 6.80 Production Pipeline
Expont Pipelines 0.25] |Onshore Facility
|Export Pipelines
TOTAL 39.08 Project Management|
NOTES ITOTAL 0.00 0.00 0.00
(1) FSU/CALM BUOY NOT REQUIRED AFTER YEAR 5.
E Revised Yolla Well Costs osFeEses | fM| ¥y YOLLA DEVELOPMENT
D Revised Well Costs 2BJANS9 DAF DTC \
: _ . = e A WOODHILL THORNTON —
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"OLLA FIELD DEVELOPMENT - CONCEPTUAL COST ESTIMATE +/- 30%

DEVELOPMENT SCENARIO 4A - COST ESTIMATE SUMMARY

[Bullding Block Cost (ASM) |Comments Capex Phasing RFSU -3 RFSU 2 RFSU 1
ASM ASM ASM
Gas Prod'n Wells 123
Yolla Wells 123.00 |4 Platform based Gas Wells and 3 mulilateral Oil Wells White Ibis Subsea
Jacket 18.64 43.48
White Ibls Facllities 124.49 Topsides 77.45 77.45
me 36.73 |2 Subsea Gas Wells at White Ibis Calm Buoy/Loading 15.08
Subsea Manifold 36.21 |3 Well Template with MPFM's and Control System tied back to Yolla Production Pipeline 48.00 80.14
Flowline 51.58 |40km x 300mm NB CRA/CS Pipeline to Yolla and 50mm MEG Line Onshore Facility 88.90 68.09
Export Pipelines L 1258
Platform 217.01 Project Management 6.08 22.77 2277
| Substructure 82.12|12 Siot Steel Piled Jacket in 80m
Topsides 154.80|Manned 3300 tonne Top with gas pr ing facilities including separation, TOTAL 24.M 260.89 409.00
L gas drying, water lreatmentMEG recovery and condensate pumps.
Caim Buoy.and Loading Line 15.08 |2km x 250mm NB Line from platform to CALM Buoy with leased FSU Capex Phasing RFSU RFSU +1 RFSU +2
ASM ASM ASM
Gas Production Pipeline 137.13 |210km x 400mm NB Pipaline to Victoria (Black Rock) Prod'n Wells
. Jacket
Onshora Process Facllity 137.98 |Onshore p facility including slugcatcher, CO2 removal, gas drying, dew point Topsides
trol, sales gas compression and condensate stabilisation, LPG fractionalion, storage and expon. Calm Buoy/Loading
' Production Pipeline
Onshore Gas and Condensate Plpelines 12.58 |36km x 300mm NB Gas Line and 35km 100mm NB Condensate Line to Geelong. Onshore Facility
Export Pipelines
|Project Management (10%) 80.75 |(Excludes Wells) Project Management
TOTAL 0.00. 0.00 0.00
TOTAL CAPEX m.nl
Phasing RFSU +3 RFSU +4 RFSU +5
Opex PA |Abandonment Costs q ASM ASM - ASM
ASM ASM White Ibis Subsea 74.60 49.80
[All Wells (Platform and Subsea) 183 | [Weiis 18.00| [Jacket
While Ibis Subsea 1.32 Subsea 0.50 Topsides
Jacket 0.93 Buoy Calm Buoy/Loading
Topsides 15.40 Jacket 13.00] |Production Pipeline
ICALM Buoy and Loading Line incl FSU (NOTE 1) 25,65 Topsides 3.00 Onshore Facility
Production Pipeline 137 Tank |Export Pipelines
Onshore Facility 828 CALM Buoy 150| |Project Management 5.48) 385
|Expont Pipelines 0.25 Production Pipelines 0.50
Onshore Facility 1380| |TOTAL 0.00 80.1T susl
TOTAL OPEX PA 55.12 Export Pipelines 0.25
TOTAL 50.55
NOTES
(1) FSU/CALM BUOY NOT REQUIRED AFTER YEAR 5.
F Revised Yolla Well Costs ooFEses | MjpW/ W | N7 YOLLA DEVELOPMENT
Fevesd Wel Covt Bauws | i ] o WOODHILL THORNTON
D General Revision f8JANSS DAF 241 PREMIER OIL
REV DESCRIPTION DATE PREPD CHKD PAGE 1of 1 | Doc.No.. SUMMARYxs
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YOLLA FIELD DEVELOPMENT - CONCEPTUAL COST ESTIMATE +/- 30%

DEVELOPMENT SCENARIO 1B - COST ESTIMATE SUMMARY

Bullding Block Cost (ASM) |Comments Capex Phasing RFSU 3 RFSU -2 RFSU 1
ASM ASM ASM
[Gas Proan wells 71.40
Waells 71.40 |4 Piatform based Gas Wells Jacket 18.18 4241
 Topsides 44.90 3322
Iﬂaﬂorm 150.38 |Production Pipeline 2028 5437
Substructure 60.59|8 Slot Steel Piled Jacket in 80m (Onshore Facility 43,55 43.55
| Topsides 89.79|Manned 2000 lonne Topsides wilh gas processing facilities including separation, iEapmm 5.00
compression (future), gas drying, water treatment and condensate pumps (future). Project Management| 3.26 1423 14.23
Gas Production Pipeline 83.65 |135km x 300mm NB Pipeline lo Tasmania (Bumie). TOTAL 21.44 174.36 2177
‘Onshore Process Facllity 87.09 |Onshore process facility including slugcatcher, CO2 removal, gas drying, dewpoint control ey FITARN
sales gas compression and condensale stabilisalion, storage and export. Capex Phasing RFSU RFSU +1 RFSU +2
i ASM ASM ASM
Onshore Gas and Condensate Plp 5.00 [50km x 100mm NB Condensate Line fo P. Laiia [Gas Prodn Wells
| Jacket
|Project Management (10%) 32.61 |(Exciudes wells ) | Topsides
ki .
|Onshore Facility
e “n oo
Project Management|
Opex PA Abandonment Costs TOTAL 0.00 0.00 0.00
ASM ASH__]
[All Wells (Plaflorm and Subsea) d66| [Weis 8.00
Jacket 091| |Subsea Capex Phasing RFSU +3 RFSU +4 RFSU +5
Topsides 898 | [Buoy | ASM ASM ASM
Production Pipeline 084 | |Jacket 1300| [Gas Progn wells
Onshore Facility 523 Topsides 300| [Jacket
Expon Pipelines 010 Tank Topsides 1167
CALM Buoy Production Pipeling
TOTAL OPEX PA 18.71 Production Pipelines 0.50| |Onshore Facility
Onshore Facility 8.70 h-:xpon Pipelines
|Export Pipelines 0.25] |Project Management 0.80
TOTAL 3345 [TOTAL 12.56 0.00 0.00
T b o
D Revised Well Costs 208N | TOAE Ik~ YOLLA DEVELOPMENT
c General Revision 18JANDS DAF oTC OODHILL THORNT
B Issued for Client Review 09DEC08 MRH NJP wi D o ON PREMIER OIL
REV DESCRIPTION DATE PREPD CHKD P 1of 1 [ Doc. No. SUMMARY.xs
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YOLLA FIELD DEVELOPMENT - CONCEPTUAL COST ESTIMATE +/- 30%

DEVELOPMENT SCENARIO 1C - COST ESTIMATE SUMMARY

[Buiiding Biock Cost (ASM) [Comments [Capex Phasing RFSU 3 RFSU 2 RFSU 1
ASM ASM ASM
[Gas Prodn weils 69.00 |
Subsea Walls 69.00 |4 Subsea wells 'm 21.30 1420
NCC Buoy 1384 0.23
Subsea Manifold 35.51 |6 Well Template with MPFM's and Control System Production Pipeline 60.26 111.91
Onshore Facility 38.66 42.42
NCC Buoy 23.07 Junmanned NCC Buoy with Control System and Corrosion Inhibitor equipment |Export Pipelines 6.00
Project Management 16.05 16.05
Gas Production Pipeline 172.17 |135km x 450mm NB CRA/CS Pipeline to Tasmania (Bumie) and 50mm piggyback MEG Line
I TOTAL - 150.11 267.81
|Onshore Process Facility 98.88 |Onshore process facility includi gcalcher, raw gas comp (future), glycol recovery, -
drying, dew poin! conlrol, salu gas compression and Y. and export.
b [Coper Prasing RFSU § T
|Onshore Gas and Condensate Pipelines 5.00 |50km x 100mm NB Condensale Line to P. Latta ASM ASM ASM
[Gas Prodn Wells Fopo
Project Management (10%) 33.48 |(Excludes wells) Jeckel
Topsides
|Production Pipeline
TOTAL CAPEX 431.08 (Onshore Facility
i Export Pipelines
Project Management
Opax PA [Abandonment Costs
e ASM ASM TOTAL 0.00 0.00 0.00
All Wells (Platiorm and Subsea) 134 [Weis 8.00|
Subsea Facilities 053 | |Subsea 0.50
NCC Buoy 115| |Buoy 11.50| [Capex Phasing RFSU +3 RFSU +4 RFSU +5
Production Pipeline 172 |  |Jacket ASM ASM ASM
|Onshore Facility 5903 | [Topsides [Gas Prodn Wells
Expont Pipelines 010 [vank | Jacket
CALM Buoy Topsides
TOTAL OPEX PA 10.78 |  |Production Pipelines 050 |Production Pipeline
(Onshore Facility 990/ ‘Onshore Facility
Export Pipelines 0.25 hemon Pipelines
Project Management
TOTAL 30.65
TOTAL 0.00 0.00 0.00
Phasing RFSU +6 RFSU +7 RFSU +8
ASM ASM ASM
Prodn Wells
Jacket
Topsides
Production Pipeline
Onshore Facility 17.80
Export Pipelines
Project Management 1.368
TOTAL o.ool 0.00 ﬂ.ul
D Revised Well Costs 28JANSS | QG ﬂ}' 4 YOLLA DEVELOPMENT
c General Revision 19JANS9 DAF oTC
8 oener) Rouon__ e e A WOODHILL THORNTON RS-
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—  YOLLA FIELD DEVELOPMENT - CONCEPTUAL COST ESTIMATE +/- 30%

s

DEVELOPMENT SCENARIO 1A2 - COST ESTIMATE SUMMARY

Building Block rcu"'n"""mu) Commaents Capex Phasing RFSU 3 RFSU -2 RFSU 1
ASM ASM ASM
Gas Prod'n Wells 71.40
Waells 71.40 |4 Platform based Gas Wells | Jacket 18.18 4241
Topsides 44.90 3322
Platform 150.38 Production Pipeling 34.66 64.37
|Substructure 60 mia Siot Steel Piled Jackel in 80m (Onshore Facility 3524 3524
Topsides 89.78|Manned 2000 tonne Ti with gas p g facilities incl iEmorlm
compression (future), gas drying, watmnmmtandomdmsahwm(hhnl 320 13.05 13.05
Gas Production Plpeline 99,03 | 170km x 300mm NB Pipeline lo Tasmania (Sell Bay) TOTAL 2137 171.18 218.19
Onshore Process Facllity 70.49 |Onshore process facility including slugcatcher, gas drying, dewpoint control
sales gas compression and condensate stabilisation, slorage and export. Capex Phasing RFSU RFSU +1 RFSU +2
. ASM ASM ASM
Onshore Gas and Condensate Pipelines NIL Gas lo local power station/process plant, condensate 10 local export facilities. Prod'n Wells
| Jackel
Project Management (10%) 31.99 |(Excludes wells ) Topsides
Onshore Facility
TOTAL CAPEX 423.28 Export Pipelines
Project Management
Opex PA Abandonment Costs TOTAL 0.00 0.00 0.00
ASM ASM
All Wells (Platiorm and Subsea) Wells 8.
 Jacket 091| |Subsea Capex Phasing RFSU +3 RFSU +4 RFSU +5
Topsides 8.08 Buoy ASM ASM ASM
Production Pipeline 099 13.!.'0' Prod'n Wells
Onshore Facility 423 ‘opsides 3.00 | Jackel
Export Pipelines NIL Tank Topsides 11.67
CALM Buoy Production Pipeline
TOTAL OPEX PA 15.77 |  |Production Pipelines 0.50| |Onshore Facility
Onshore Facility 7.10|  |Export Pipelines
Export Pipelines 0.25| |Project Management 0.88)
TOTAL .85 TOTAL 12.56 0.00 0.00
o Revised Well Costs 280aN98 | OXE /7 YOLLA DEVELOPMENT
£ Genera) Revsion A i WOODHILL THORNTON
8 Issued for Client Review 09DECHE MRH NJP PREMIER OIL
REV DESCRIPTION DATE PREPD CHKD PAGE 1011 | Doc. No. SUMMARYxs
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YOLLA FIELD DEVELOPMENT - CONCEPTUAL COST ESTIMATE +/- 30%

DEVELOPMENT SCENARIO 1C2 - COST ESTIMATE SUMMARY

Bullding Block Cost (ASM) |C ts Capex Phasing RFSU 3 RFSU -2 RFSU -1
ASM ASM ASM
Gas Prodn Wells 7140 |
Wells 71.40 |4 Platform based Gas Wells Jackel 18.18 24
Topsides 11.42
Platform 72.00 Production Pipeline 60.26 111.91
|Substructure 60 588 Slot Steel Piled Jacket in 80m Onshore Facility 38.66 4242
Topsides 11 42]Unmanned Wellhead Topsides with well lesting and chemical injection facilities Export Pipelines 5.00
Project quh 16.72 16.72
Gas Production Pipeline 172.47 |135km x 450mm NB CRA/CS Pipeline to Tasmania (Bumie) and 50mm MEG Line
TOTAL - 133.82 301.28
‘Onshore Process Facility 98.88 |Onshore process facility including slugcatcher, glycol recovery, gas drying, dew point
control, sales gas compression and condensale stabilisation, storage and expor. IR
Capex Phasing RFSU RFSU +1 RFSU +2
Onshore Gas and Condensate Pipelines 5.00 |50km x 100mm NB Condensate Line to P. Lalta. ASM ASM ASM
|Gas Prodn Wells
Project Management (10%) 34.81 Jacket
Topsides
Production Pipeline
TOTAL CAPEX 454,26 Facility
‘ Export Pipalines
Project Management|
Opex PA [Abandonment Costs
e ASM ASM TOTAL 0.00 0.00 0.00
All Wells (Platiorm and Subsea) 066| [Weis B.00|
L Jacket 091 Subsea
Topsides 1.14| |Buoy Capex Phasing RFSU +3 RFSU +4 RFSU +5
Production Pipeline 1.72| |Jacket 13.00 I_ ASM ASM ASM
Onshare Facility 5903 | |Topsides 150| [Gas Proon Weils
|Expon Pipelines 0.10 Tank Jackel
CALM Buoy Topsides
TOTAL OPEX PA 10.48 | |Production Pipelines 0.50] |Production Pipeline
Onshore Facility 9.00 Iona- Facility
|Export Pipelines 0.25] |Export Pipelines
Project Management|
TOTAL 315
TOTAL 0.00 0.00 0.00
[Capex Phasing RFSU +8 RFSU +7 RFSU +8
ASM ASM ASM
Gas Prodn Wells
Jacket
Topsides
Production Pipeline
|Onshore Facility 17.80
Export Pipalines
Project Management| 1.38
TOTAL o.onl 0.00 190.18
> 7
D Revised Well Costs 28JANSS | G gYRr TR~ YOLLA DEVELOPMENT
C General Revision 19JANGD DAF DTC OODHILL THORNTO
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OLLA FIELD DEVELOPMENT - CONCEPTUAL COST ESTIMATE +/- 30%

DEVELOPMENT SCENARIO 3B - COST ESTIMATE SUMMARY

[Buliding Block [Cost (ASM) [Comments Capex Phasing RFSU 3 RFSU -2 RFSU -1
ASM ASM ASM
Gas Prodn Wells 123.00 |
123.00 |4 Platform based Gas Wells and 3 Platform based multitateral Oil Wells | Jacket 18.84 4348
g  Topsides 83.10 63.10
Platform 188.33 Tank 0.54 2861
Substructure 62.12 |12 Siot Steel Piled Jacket in 80m (Caim Buoy/Loading 16.08
Topsides 126.20 [Manned 2700 tonne Topsides with separate gas and oll pre g facilities including sep , Production Pipeline 20.28 54.37
compression, gas drying, waler treatment, condensate pumps and oil shipping pumps. (Onshore Facility 33.96 33.08
Tank 38.15 |Subsea Storage Tank 120m x 60m x 12m Export Pipelines 5.00
Project Managemen 3.08 17.92 17.92
Calm Buoy and Loading Line 15.08 [2km x 250 NB Line from platform to CALM Buoy with leased FSU
ITOTAL 2262 197.28 341.03
Gas Production Pipeline 83,65 |135km x 300mm NB Pipeline to Tasmania (Bumie)
Onshore Prociss Facllity 87.92 |Onshore process facility including slugcatcher, gas drying, dewpoint control, sales gas [Capex Phasing RFSU SU +1 RFSU +2
compression, and condensale stabilisation, storage and expor. ASM ASM ASM
Gas Prod'n Wells
Onshore Gas and Condensate Plpelines 5.00 |50km x 100mm NB Condensate Line to P. Latta. Jacket
Topsides
Project Management (10%) 3o ‘(Exuwas Wells) Tank
4 |Calm Buoy/Loading
Production Pipeline
TOTAL CAPEX 560.93 Onshore Facility
1&90“ Pipelines
Project Management
Opex PA Abandonment Costs
ASM ASM TOTAL 0.00] 0.00 0.00
All Wells (Platiorm and Subsea) 16| [Weils 14,00}
Jackel 093 Subsea —
Topsides 1262 | |[Buoy Capex Phasing RFSU +3 RFSU +4 RFSU +5
Tank 191 L Jacket 13.00 ASM ASM ASM
ICALM Buoy and Loading Line (NOTE 1) 038 Topsides 3.00 Gas Prod'n Wells
Production Pipeline 0.84 Tank 240| |Jacket
Onshaore Facility 4.08 CALM Buoy 1.50| |Topsides
Export Pipelines 0.10 Production Pipelines 050] [Tank
Onshore Facility 6.80 Calm Buoy/Loading
TOTAL OPEX PA 22.01 Expont Pipelines 0.25| |Production Pipeline
Onshore Facility
TOTAL 41.45|  |Export Pipelines
Jrecject Manigenen
11 S S S . TOTAL 0.00 0.00 0.00
(1) CALM BUOY NOT REQUIRED AFTER YEAR 5
F Revised Yolla Well Costs OFEBOO ,"wm o7 YOLLA DEVELOPMENT
E Revised Well Costs 28JANBO DAF DTC
£ Roused ol Cosk e e pa WOODHILL THORNTON o~
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OLLA FIELD DEVELOPMENT - CONCEPTUAL COST ESTIMATE +/- 30%

DEVELOPMENT SCENARIO 4B - COST ESTIMATE SUMMARY

Buliding Block Cost (ASM) [Comments Capex Phasing RFSU 3 RFSU 2 RFSU -1
ASM ASM ASM
Gas Prod'n Wells 123.00
Yolla Wells 1 121.00 |4 Pratform based Gas Wells and 3 multitateral Oil Wells Ibis Subsea
| Jackat 18.64 4348
1\Vhlu Ibis Facilities 124.49 Topsides 77.45 17.45
36.73 |2 Subsea Gas Wells at White Ibis Tank 0.54 2881
Sub Manifold 36.21 |3 Well Template with MPFM's and Control System tied back to Yolla Caim Buoy/Loading 16.08
Flowline 51,66 |40km x 300mm NB CRA/CS Pipeline to Yolla and 50mm MEG Line Production Pipeline 48.00 80.14
Onshore Facility 68.90 68.09
Platform 217.01 ke-pnn Pipelines 12.58
S ch 62.12]12 Siot Steel Piled Jacket in 80m |Project Management 27.68 27.66
Topsides 154.89|Manned 3300 tonne Topsides with gas p g facilities includi
mﬁm(ﬂmlwmmmme mew ITOTAL 18.84 27512 442.50
Tank 38.15 |Si Storage Tank 120m x 80m x 12m
Capex Phasing RFSU RFSU +1 RFSU +2
ASM ASM ASM
Calm Buoy and Loading Line 15.08 |Line from platform to CALM Buoy with leased FSU Gas Prod'n Walls
Jackel
Gas Production Pipeline 137.13 |210km x 400mm NB Pipeline 1o Victonia (Black Rock) Topsides
. Tank
Onshore Process Facllity 137.98 |Onshore p facility including slug co2 gas drying, dew point Caim Buoy/Loading
control, sales gas D and jon, LPG and export. Production Pipeline
[Onshore Facility
Onshore Gas and Condensate Pipelines 12.58° |35km x 300mm NB Gas Line and 35km 100mm NB Condensate Line to Geelong. kEmm Pipelines
Project Management
Project Management (10%) 84.57 |(Excludes Wells) g
TOTAL 0.00 0.00 0.00/
TOTAL CAPEX 869.99 I =l
I Phasing RFSU +3 RFSU +4 RFSU +5
ASM ASM AfM |
Opex PA Abandonment Costs 'White ibis Subsea 7460 49.80
ASM ASM Jacket
[All Wells (Platiorm and Subsea) 183| [Wells 18.00| [Topsides
White Ibis Subsea 1.32 Subsea 0.50/ Tank
 Jacket 093] |Buoy Calm Buoy/Loading
Topsides 15.49 Jacket 13.00 Production Pipeline
Tank 191 |Topsides 300| [Onshore Facility
ICALM Buoy and Loading Line (NOTE 1) 038 [Tank 2.40' Export Pipelines
Production Pipeline 137 | |CALM Buoy 1.50] |Project Management| 5.54 370
(Onshore Facility 828 Production Pipelines 0.50
Export Pipelines 0.25 (Onshore Facility 13.80 ITOTAL 0.00 80.24 5).49
|Export Pipelines 0.25 J
TOTAL OPEX PA Mn7s
TOTAL 52,05
NOTES

(1) CALM BUOY NOT REQUIRED AFTER YEAR 5.

F Revised Yolla Well Costs orepoe | MWM | N7F YOLLA DEVELOPMENT
£ Revised Well Costs IS 2 AL WOODHILL THORNTON
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YOLLA FIELD DEVELOPMENT - CONCEPTUAL COST ESTIMATE +/- 40%

DEVELOPMENT SCENARIO 1A3 - COST ESTIMATE SUMMARY

ESTIMATE SUMMARY
rawm Block Cost (ASM) [Comments [Capex Phasing RFSU 3 nr;u" 2 ﬁu“ 3
ASM M
Gas Prod'n Wells 54.00
Wells 54100 |3 Platform based Gas Wells Jacket 18.18 4241
Topsides 37.50 2175
Platform ©135.59 Production Pipeline 27134 5077
Substructure 60.508 Siot Steel Piled Jacket in 80m Onshore Faciity 30.00 30.00
| Topsides 75.00|Manned 1600 tonne Ti with gas o facilties Q iEmum 5.00
P (future), gas drying, waler treatment and condensate pumps (future) Mﬂm 279 12.16 12.18
Gas Production Pipeline 78.10 |135km x 250mm NB Pipeline to Tasmania (Bumie) TOTAL 20.96 149.41 179.88
Onshore Process Facility 60.00 |Onshore process facility including slugcalcher, gas drying, dewpoint control e
i sales gas comp and sate g8 and export. E::-m n:&' m:::lﬂ ns:'uuoz
O Gas and Cond P 5.00 |50km x 100mm N8 Condensate Line 1o P Latta, Wells
Jacket
Project Managemaent (10%) 27.87 |(Excludes wells.) Topsides
- D
- 2 2733.65 & (ofe Pn = il e ik
Costs TOTAL 0.00 0.00 0.00
ASM ASM
~050| [Wens 8.00] =
091| |Subsea [Capex Phasing RFSU +3 RFSU +4 RFSU +5
7.50 Buoy ASM ASM ASM
0.78 Jacket 13.00| [Gas Prod'n Wells
360 Topsides 300 |[Jacket
0.10 Tank Topsides 9.75
[CALM Buoy Production Pipeline
TOTAL OPEX PA 13.39 Production Pipelines 050 |Onshore Facility
(Onshore Facility 6.00/ Expont Pipelines
Export Pipelines 0.25 Project Managemen 0.75
TOTAL 2|.n| TOTAL 10.50 0.00 0.00
Py e —
D Revised Well Cosls 280aN%0 | DpaE [/ i YOLLA DEVELOPMENT
c General Revision 19JANG9 DAF o1c WOODHILL THORNTON
B Issued Tor Client Review T50ECO8 | MRH NP | o PREMER OIL
REV DESCRIFTION DATE PR CHKD Al 1001 | Doc. No. SUMMARY.ds
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OLLA FIELD DEVELOPMENT - CONCEPTUAL COST ESTIMATE +/- 40%

DEVELOPMENT SCENARIO 1A4 - COST ESTIMATE SUMMARY

Building Block [Cost (ASM) [Comments Capex Phasing RFSU 3 RFSU 2 RFSU -1
ASM ASM ASM
Gas Prod'n Wells 71.40
Yolla Wells 71.40 |4 Piatform based Gas Wells White Ibis Subsea
— Jackel 1818 42.41
White Ibis Facllities 124.49 Topsides 51.85 5185
Wells 36.73 |2 Subsea Gas Wells (A$18.36M each) Production Pipeline 39.45 73.26
Subsea Maniloid 36.21 |3 Well Template with MPFM's and Control System ved back 10 Yolla (Onshore Facility 43.10 43.10
Flowhine 51.56 [40km x 300mm NB CRA/CS Pipeline lo Yolla and 50mm MEG piggyback line [Export Pipelines
' Project Wﬂ'ﬂ 4.51 15.85 15.65
Platform 164.29
Si ire 60.59/8 Siot Steel Piled Jackel in 80m TOTAL 22.69 19245 255.25
Topsides 103.70|Manned 2400 tonne Topsides with gas processing facilities including separation,
compression, gas drying, waler treatmenVMEG recovery and condensale pumps. "c”T e =
Phasing RFSU +1 RFSU +2
Gas Production Pipeline 112.70 |170km x 350mm NB Pipeline to Tasmania (Bell Bay) ASM ASM ASM
|Gas Prod'n Wells
Onshore Process Facliity 86.20 mmwmwwmmmw 4_Co"a_ﬂq | Jacket
sales gas P stabilisation. slorage and expor Topsides
Production Pipeline
Onshore Gas and Condensate Plpelinas NIL Gas 1o local power station/process plant, condensale 1o local expon facilities Onshore Facility
Export Pipelines
Project Management (10%) 45.10 |(Excludes Wells.) Project Manag
TOTAL mi n.ul 0.00
TOTAL CAPEX o
=
Phasing RFSU +3 RFSU +4 RFSU +3
Opex PA [Abandonment Costs ASM ASM ASM
ASM_| ASM Ibis Subsea 7460 4060 |
[All Wells (Platform and Subsea) 0.66 Wells 12.00] |Jacket
White Ibis Subsea 132 Subsea 0.50 | Topsides
Jacket 091 Buoy Production Pipeline
| Topsides 10.37 | Jackel 13.00 Onshore Facility
Production Pipeline 1.13| [Topsides 3.oqr |Expont Pipelines
Onshore Facility 5.17 Tank Project Management 558 .72
Export Pipelines NIL |  |CALM Buoy
Production Pipelines 0.50 TOTAL 0.00 80.27 5151
TOTAL OPEX PA 19.55 | |Onshore Facility 8.60
|Expont Pipeiines
TOTAL 37.60
b
c Revised Well Costs 28JAN99 w /w YOLLA DEVELOPMENT
. e o s - — WOODHILL THORNTON
| A Issued for Client Review 15JANSD DAF DIC PREMIER OIL
REV TION DATE PREPD CHKD PAGE 1ol 1 1 Doc. No.: SUMMARY.xs
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OLLA FIELD DEVELOPMENT - CONCEPTUAL COST ESTIMATE +/- 40% \

DEVELOPMENT SCENARIO 1AS5 - COST ESTIMATE SUMMARY

[Building Block Cost (ASM) |C I Capex Phasing RFSU 3 RFSU -2 RFSU -1
ASM ASM ASM
Gas Prod'n Wells 71.40
Yolla Walls ‘71.40 |4 Platform based Gas Wells White Ibis Subsea
| Jacket 18.18 4241
[White Ibis Facliities © 12449 [ Topsides 5185 5185
Wells 36.73 |2 Subsea Gas Wells (A$18.36M each). Production Pipeline 3388 6202
Subsea Manifold 36.21 |3 Well Template with MPFM's and Control System tied back to Yolla |Onshore Facility 4105 4195
Flowline 51.56 |40km x 300mm NB CRA/CS Pipeline 1o Yolla and 50mm MEG piggyback line |Expont Pipelines
Project Management| 4.38 15.08 15.08
Platform 184.29
Substructure 60.50|8 Siot Steel Piled Jacket in 80m TOTAL 22.55 18517 24320
Topsides 103.70|Manned 2400 tonne Topsides with gas processing facilities including separation,
pr , 9as drying, water AEG r y and cor pumps.
ICIpoz Phasing “RFSU RFSU +1 RFSU +2
Gas Production Pipaline 98.80 | 135km x 350mm NB Pipeline to Tasmania (Bumie) ASM ASM ASM
Gas Prod'n Wells
Onshore Process Facility 83.90 |Onshore process facility including slugcaicher, gas drying, dewpoint control
sales gas compression and condensate stabilisation, storage and export opsides
, Production Pipeline
|Onshore Gas and Condensate Pipelines +5.00 |50km x 100mm NB Condensate Line to P. Latta ‘Onshore Facility
Project M t (10%) ' Management]
ect Manageman 41.78 |(Excludes Wells ) - -
N G B44 88 + 54 P = L LTS —
TOTAL 0.00 0.00 0.00
TOTAL CAPEX ,ul’.nl
- Capex Phasing RFSU +3 RFSU +4 RFSU +5
Opex PA Abandonmaent Costs ASM ASM ASM
- ASM ASM -l White Ibis Subsea 7468 49,80 |
All Wells (Platiorm and Subsea) 066 [weis 1200] |Jacket
White Ibis Subsea 132 Subsea 050] |Topsides
Jacket 091 Buoy Production Pipeline
Topsides 1037 |  |Jacket 1300| [Onshore Facility
Production Pipetine oer Topsides 3.00 Export Pipelines
Onshore Facility 5.03 Tank Project Manag 5.55 3.70
|Export Pipelines 0.25 CALM Buoy
Production Pipelines 050] |TOTAL 0.00 80.24 53.40
TOTAL OPEX PA 19.51 Onshore Facility 8.40
|Expont Pipelines 0.25,
TOTAL 37.85
e 4
c Revised Well Costs 28ANss | DA /L7 YOLLA DEVELOPMENT
2 St Basen oo 2 M — WOODHILL THORNTON
A Issued for Client Review 15JANGS DAF orc PREMIER OIL
REV DESCRIPTION DATE PREPD CHKD PA 1of1 [ Doc No. SUMMARY.xis
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OLLA FIELD DEVELOPMENT - CONCEPTUAL COST ESTIMATE +/- 40%

DEVELOPMENT SCENARIO 2A2 - COST ESTIMATE SUMMARY

Buliding Block Cost (ASM) |Comments RFSU 3 RFSU 2 RFSU 4
ASM ASM ASM
71.40
Yolla Walls 71.40 |4 Platform based Gas Wells at Yolla
18.18 4241
|White Ibis Facilities 124.49 §7.12 §7.12
Wells 36.73 |2 Subsea Gas Wells (A$18.36M each). 3052 56.68
Subsea Manifold 36.21 |3 Well Template with MPFM's and Control System tied back to Yolla 68.09 68.00
Flowline 51.56 |40km x 300mm NB CRA/CS Pipeline to Yolla and 50mm MEG piggyback line 55.00
543 19.63 19.63
Platform 174.82
|Substructure 60.58|8 Siot Steel Piled Jacket in 80m TOTAL 2380 218.87 328.82
Topsides 114.23|Manned 2600 tonne T with gas p g facilities 9
gas drying, water MEG recovery and condensate pumps. — Sl == St
[Capex Phasing RFSU RFSU +1 RFSU +2
Gas Production Plpeline 87.20 |122km x 350mm NB Pipeline tr Victoria (Tarwin Meadows / Venus Bay) ASM ASM ASM
Gas Prod'n Wells
Onshore Process Facility 137.98 |Onshore process facllity Indudlng wauwhu. CO2 removal, gas drying, dew point Jackel
, sales gas comp: stabilisation, LPG fractionation, storage and export. Topsides
. Production Pipeline
Onshore Gas and Condensate Pipelines 55.00 | 100km x 400mm NB Gas Line and 100km x 150mm NB Condensate Line 1o Moe. Onshore Facility
Export Pipelines
Project Managemant (10%) 54.28 |(Exciudes Weils.) Project Manag
TOTAL 0.00 0.00 0.00
TOTAL CAPEX 105,16
Capax Phasing RFSU +3 RFSU +4 RFSU +5
Opex PA Aband Costs ASM ASM ASM
ASM ASM _l While Ibis Subsea 74.60 49.80
[All Wells (Platiorm and Subsea) 133 [Weis 1200 |Jacket
White Ibis Subsea 132 S 050 Topsides
Jacket 091 Buoy Production Pipeline
Topsides 11.42 Jacket 1300| |Onsnhore Facility
Production Pipeline 137 Topsides 300| |Expon Pipelines
Onshore Facility 8.28 Tank Project Mawl 5.76 3.83
Export Pipalines 0.25 CALM Buoy
Production Pipelines 050| |TOTAL 0.00! 80.44 53.83
TOTAL OPEX PA 24.88 (Onshore Facility 13.80
|Export Pipetines 0.25
TOTAL 43,05
o Revised Well Costs o | She | 0 YOLLA DEVELOPMENT
c General Revision 19JANGE DAF DTC
° L Lo R WOODHILL THORNTON e
REV DESCRIPTION DATE PREPD CHKD PAGE 10f1 [ Doc. No.: SUMMARY.xs
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OLLA FIELD DEVELOPMENT - CONCEPTUAL COST ESTIMATE +/- 40%

DEVELOPMENT SCENARIO 2A3 - COST ESTIMATE SUMMARY

Bullding Block Cost (ASM) [Comments Capex Phasing RFSU -3 RFSU -2 RFSU 1
ASM ASM ASM
Gas Prodn Wells 71.40
Yolla Walls 71.40 |4 Piatform based Cas Wells at Yolla While Ibis Subsea - -
| Jacke! 18.18 4241
Topsides 40.41 38.87
Production Pipeline 4554 B4.57
Onshore Facility 51,00 §1.00
lEupon Pipelines 12.58
Project Management 3.95 17.37 17.37
HPhUorlll 150.38
Substructure 60.59]8 Siot Steel Piled Jacket in BOm TOTAL 21 198.72 ars.78
Topsides 89.79|Manned 2000 lonne Topsides with gas p W) facilities ding
, gas drying, waler treatment and condensale pumps.
[Capex Phasing RFSU RFSU +1 RFSU +2
16:: Production Pipeline 130.10 [210km x 350mm NB Pipeline (0 Victoria (Black Rock) ASM ASM ASM
Gas Prod'n Wells
Onshore Process Facllity 102.00 |Onshore process facility including slugcatcher, CO2 removal, gas drying, dew point Jacket
, sales gas compression and LPG ira Y, ge and export Topsides
Production Pipeline
Onshore Gas and Condensate Pipelines 12.58 |35km x 250mm NB Gas Line and 35km x 100mm NB Condensale Line to Geelong. Onshore Facility
’ Export Pipelines
Project Management (10%) 30.51 l{EnduduW&) Project Management|
TOTAL 0.00. 0.00 0.00
TOTAL CAPEX ﬂi.l!l
Capex Phasing RFSU +3 RFSU +4 RFSU +8
Opex PA Abandonment Costs ASM ASM ASM
= ASM ASM Gas Prod'n Wells
All Wells (Platform and Subsea) 0.68 | Wells 8.00 Jackel
|White Ibis Subsea Subsea 050 Topsides 1051
Jacket 0.9 Buoy Production Pipeline
Topsides B.98 Jacket 13.00 |Onnn Facility
Production Pipeiine 1.30 Topsides 3.00] Export Pipelines
Onshore Facility 6.36 Tank Project Management 0.82
Expor Pipelines 0.25 CALM Buoy
Production Pipelines 0.50 TOTAL 11.34 0.00 0.00
TOTAL OPEX PA 18.48 |Onshore Facility 10.20
|Expont Pipelines 0.25
I TOTAL u.dsl
0 Revised Well Costs 26JANGS w ﬁ’ YOLLA DEVELOPMENT
- DA Nevson ] . i WOODHILL THORNTON
8 " Revised for Report TRBECSH DAF NJP PREMIER OIL
REV DESCRIPTION DATE PREPD | CHKD PAGE  1of1 | Doc. No: SUMMARY.xis
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JLLA FIELD DEVELOPMENT - CONCEPTUAL COST ESTIMATE +/- 40%

DEVELOPMENT SCENARIO 3A2 - COST ESTIMATE SUMMARY

Bullding Block Cost (ASM) |Comments Capex Phasing RFSU -3 RFSU -2 RFSU -1
i ASM ASM ASM
Gas Prod'n Wells 105.00
Walls 105.00 |4 Gas Wells and 2 multitateral Oil Wells Jackel 18.64 43.48
Topsides 56.00 56.00
Platform 175.92 Calm 15.08
Substructure 62.12 |12 Siot Sieel Piied Jacket in 80m 'gmumpm 2028 5437
Topsides 113.80 |M: 2400 tonne T with gas and ofl p g facilities o P hore Facility 33.08 33.06
lcompression, gas drying, water treaiment, condensate pumps and oil shipping pumps. Export Pipelines 5.00
Project Management 348 15.64 15.64
Calm Buoy and Loading Line 15.08 |2km x 250 NB Line from platform to CALM Buoy with leased FSU
TOTAL 2.1 179.28 285.98
Gas Production Pipeline 83,65 |135km x 300mm NB Pipeline to Tasmania (Bumie)
Onshore Process Facllity 87.92 |Onshore process facility including slugcatcher, gas drying, dewpoint control, sales gas S
. . and co stabilisation, storage and export. Capex Phasing RFSU RFSU +1 RFSU +2
ASM ASM ASM
(Onshore Gas and Condensate Pipelines 5.00 |50km x 100mm NB Condensate Line to P. Latta Prod'n Weils
| Jacket
Project Managemant (10%) 34.78 |(Excludes Wells) Topsides
Caim BuoyfLoading
Production Pipeline
|TOTAL CAPEX 487.32 Onshore Facility
|Export Pipelines
Project Management
Opex PA Abandonment Costs
ASM ASM TOTAL 0.00 0.00 0.00
ANl Wells (Platiorm and Subsea) 700 [Weis 1200| J l
Jackel 093 | |Subsea e S
Topsides 11.38 Buoy RFSU +3 RFSU +4 RFSU +5
ICALM Buoy and Loading Line incl FSU (NOTE 1) 2565 Jacket 13.00 ASM ASM ASM
Production Pipeline 084 Topsides 3.m| Gas Prod'n Wells
Onshore Facility 408 Tank Jackel
|Expon Pipetines 010| [cALMBuoy 150| [Topsides
Production Pipelines 0.50] [Calm Buoy/Loading
TOTAL OPEX PA 43.97 Onshore Facility 6.80] |Production Pipeline
|Export Pipelines 0.25] |Onshore Facility
| Export Pipelines
TOTAL 37.05] |Project Manag
NOTES ITOTAL 0.00 0.00 0.00
(1) FSU/CALM BUOY NOT REQUIRED AFTER YEAR §
) Revised Yolla Well Costs ooFeees | WM | N7 YOLLA DEVELOPMENT
& DRV Weh Caob o Liced = WOODHILL THORNTON
REV DESCRIPTION DATE PREPD CHKD PAGE  1of1 [ Doc. No.. SUMMARY.xis

CLTPPI




fOLLA FIELD DEVELOPMENT - CONCEPTUAL COST ESTIMATE +/- 40%

DEVELOPMENT SCENARIO 3B2 - COST ESTIMATE SUMMARY

ESTIMATE SUMMARY
me Block Tost (ASM) |Comments EPMM RFSU -3 RFSU -2 RFSU 1
ASM ASM ASM
Prod'n Weils 101.00
Waells 101.00 |4 Gas Wells and 2 deviated Oi'Gas Wells . |ACESO 16.50 38.50
Topsides 568.00 4211
Platform 168.80 Calm Buoy/Loading 15.08
Substructure 55.00|Ove Arup ACE 90 substructure t with integrated oil I+] Production Pipeline 29.28 54.37
WTM 113.80|Manned 2400 tonne Topsides with gas p facilities Including Onshore Facility 33.96 33.98
pr (future), gas drying, water treatment and condensate pumps (future). |Export Pipelines 5.00
Project Managemen | 3.40 14.79 14.79
Calm Buoy and Loading Line 11ﬂth2§DhﬂuwﬁMphﬂumhw&mmhuﬂFSU
ITOTAL 19.90 17343 208.30
Gas Production Pipeline 82.85 |135km x 300mm NB Pipeline 1o Tasmania (Bumie)
Onshore Process Facility 67.92 |Onshore process facility including slugcalcher, gas drying, dewpoint control lcawFMQIno RFSU RFSU +1 RFSU +2
sales gas lon and conc b torage and export. ASM ASM ASM
Gas Prod'n Wells
Onshore Gas and Condensate Pipelines 5.00 |50km x 100mm NB Condensale Line to P. Latta IACE 90
Topsides
Project Managemant (10%) 34.04 |(Excludes wells ) Production Pipeline
. 'Onshore Facility
Export Pipelines
TOTAL CAPEX ml [Project Management
¥ . TOTAL O.Wi 0.00 0.00
X PA |Abandonmant Costs
reidl s o | — et bena
All Wells (Piatform and Subsea) 0oa| [Wens 1200| [Capex Phasing RFSU +3 RFSU +4 RFSU +5
Ove Arup ACE 90 1.10 S ASM ASM AW
Topsides 11.38 | |[Buoy Prod'n Weils
ICALM Buoy and Loading Line 0.38 Ove Arup ACE 90 (Assumed cost - 10 be confirmed) 5.00 r‘cﬁw
Production Pipeline 0.84 Topsides 3.00 Topsides 1479
(Onshore Facility 4.08 Tank 1 Production Pipeline
Export Pipelines 0.10 CALM Buoy 1.50 (Onshore Facility
|Production Pipelines 0.50] |Expont Pipelines
TOTAL OPEX PA 18.88 ht:omru:m Facility 980 |Project Manag 1.08
Pipeli 0.25
—| [roTAL 15.85 0.00 0.00
TOTAL 32.05
NOTES
(1) CALM BUQY NOT REQUIRED AFTER YEAR 5.
YOLLA DEVELOPMENT
8 Revised Yolla Wel Costs ooress | WWM| NI WOODHILL THORNTON
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YOLLA FIELD DEVELOPMENT - CONCEPTUAL COST ESTIMATE +/- 40%

DEVELOPMENT SCENARIO 3D - COST ESTIMATE SUMMARY

ESTIMATE SUMMARY
Bullding Block Cost (ASM) |( Phasing RFSU 3 RFSU 2 RFSU -1
ASM ASM ASM___
Gas Prod'n Wells 101.00
Wells 101.00 |4 Gas Wells and 2 deviated OiVGas Wells Jackel 1864 4348
Topsides 58.00 2n
Platform 175.92 Production Pipeline 20.28 54.37
Substructure 62.12|12 Siot Steel Piled Jacket in 80m Onshore Facllity 48,85 48.85
Topsides 113.80 |Manned 2400 tonne Topsides with gas processing facilities including separation, Export Pipelines 10.00
pr (future), gas drying, water treatment and condensate pumps (future). Project Managemen 3.67 15.99 15.99
1Gnﬁmhp-llm 83.65 | 135km x 300mm NB Pipeline o Tasmania (Bumie) ITOTAL 22.31 194.50 amn
Onshore Process Facility 97.70 |O; p facility including sh cher, gas drying, dewpoint control
sales gas comp and cond de stabilisation, storage and export. . [Capex Phasing RFSU RFSU +1 RFSU +2
ASM_ ASM ASM
Onshoras Gas and Condansate Pipalines 10,00 1som x 200mm N8 Condensate Line to P. Latta [Gas Prodn Wells
Jacket
Project Management (10%) 36.73 |(Exciudes wells.) Topsides
Production Pipeline
; - |onshore Faciity
TOTAL CAPEX m.nl Expont Pipelines
m Management
[OpexPa Abandonment Costs TOTAL 0.00 0.00 0.00
ASM. M%I_EI
[AT Wells (Platiorm and Subsea) 0.99 | 12,
Jacket 093 | |Subsea Phasing U+3 “RFSU +4 RFSU +5
Topsides 11.38 Buoy bk ASM ASM ASM
Production Pipeline 0.84 Jacke! 13.00 Prod'n Welis
Onshore Facility 5.88 Topsides J,MW | Jacket
|Export Pipelines 0.20 Tank Topsides 1479
ICALM Buoy Production Pipeline
TOTAL OPEX PA 20.20 Production Pipelines 0.50 (Onshore Facility
Onshore Facility 0.80| |Expont Pipelines
|Export Pipeli 0.25} 1.08
TOTAL 38.55| TOTAL 15.87 0.00 0.00
0 Revised Yolla Well Costs oorER® [ W | NZP YOLLA DEVELOPMENT
c Revised Well Costs 2BJAN99 DAF DTC
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JLLA FIELD DEVELOPMENT - CONCEPTUAL COST ESTIMATE +/- 40%

DEVELOPMENT SCENARIO 4A2 - COST ESTIMATE SUMMARY

Bullding Block Cost (ASM) |Comments Capex Phasing RFSU 3 RFSU 2 RFS0 A
ASM ASM ASM
Gas Prodn wells 1Eno
Yolla Wells 123.00 |4 Platform based Gas Wells and 3 mutilateral Oil Wells White Ibis Subsea . -
| Jacket 18.64 43.48
Topsides 63.10 63.10
Calm Buoy/Loading 15.08
Production Pipeline 4564 8457
(Onshore Facility 51.00 51.00
|Export Pipelines 12.68
Platform 188.32 Project Management| 4.48 20.18 20.18
Substructure 62.12]12 Siot Steel Piled Jacket in 80m
Topsides 126.20|Manned 2700 tonne Topsides with gas pr g facilities including separation, TOTAL 2312 22328 389.48
compression, gas drying, water treatment/MEG recovery and condensate pumps.
Calm Buoy and Loading Line 15.08 |Line from platform to CALM Buoy with leased FSU [Capex Phasing RFSU RFSU +1 RFSU +2
ASM ASM ASM
Gas Production Plpeline 130.10 |210km x 350mm NB Pipeline to Victona (Black Rock) [Gas Prodn Wells
Jacket
Onshore Process Facllity 102.00 |Onshore process facility including slugcatcher, CO2 removal, gas drying, dew point Topsides
control, sales gas compr and cond bilisation, LPG fra ti ge and export. Calm Buoy/Loading
Production Pipeline
Onshore Gas and Condensate Pipelines 12.58 |35km x 250mm NB Gas Line and 35km 100mm NB Condensale Line to Geelong. Facility
Export Pipelines
Project Managemaent (10%) 44.81 |(Excludes Wells) Project Management|
TOTAL 0.00 0.00 0.00
Capex Phasing RFSU +3 RFSU +4 RFSU +5
Opex PA /Abandonment Costs ASM ASM ASM
ASM ASM Gas Prodn welis
[All Wells (Platiorm and Subsea) 116 [Weis 1400| [Jacket
White Ibis Subsea Subsea 0.50 Topsides
Jacket 003 | [Buoy Calm Buoy/Loading
Topsides 12.62 Jacket 13.00 Production Pipeline
ICALM Buoy and Loading Line incl FSU (NOTE 1) 2565 | |Topsides 3.00| |Onshare Facility
Production Pipeline 130 | |Tank Export Pipelines
Onshore Facility 6.12 CALM Buoy 150 |Project Management|
Export Pipelines 0.25 Production Pipelines 0.50
(Onshore Facility 10.20 ITOTAL 0.00 0.00 0.00
TOTAL OPEX PA 48.03 Export Pipelines 0.25)
TOTAL 42,95
NOTES

(1) FSW/CALM BUOY NOT REQUIRED AFTER YEAR 5.

L3 d h WOODHILL THORNTON
19JANOS DAF DTC .
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YOLLA FIELD DEVELOPMENT - CONCEPTUAL ESTIMATE +/-30%

WHITE IBIS SUBSEA GAS WELLS (EACH) OPTION 2A/4A/4B

ESTIMATE SUMMARY
DESCRIPTION 50/50 COST (A$M)
INTANGIBLES
RIG COSTS (Semi Sub/Deep Water Jack-up} 5.97
RIG SERVICES 1.86
WELL TESTING (3000m TVD) 0.44
BOATS (1 Standby, 1 Supply) 1.39
ONSHORE SUPPORT 0.77
B SUPERVISION & MANAGEMENT 0.47
10.90
TANGIBLES
CASING 0.50
TUBING & COMPLETION EQUIPMENT 0.50
XMAS TREE 273
3.73
OTHER
PROJECT MANAGEMENT 0.75
PROJECT ITEMS 1.32
2.07
CONTINGENCY
UNALLOCATED PROVISION (10%) 1.67
1.67
TOTAL WELL COST (EACH) 18.36

A WOODHILL THORNTON

WIWELL.xIsPREM SUM WELL 18/12/98
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YOLLA FIELD DEVELOPMENT - CONCEPTUAL ESTIMATE +/-30%

SUBSEA FACILITIES - YOLLA 1C

ESTIMATE SUMMARY
DESCRIPTION 50/50 COST (A$M)
EQUIPMENT AND MATERIALS
SUBSEA CONTROL SYSTEM _ 6.35
MANIFOLD AND WELL METERING (5 MPFM's, ie 1 per well) 11.75
PRECOMMISSIONING 0.57
18.67
MOB/DEMOB
) osv 1.80
1.80
INSTALLATION
TRANSPORTATION 0.40
INSTALLATION 1.24
COMMISSIONING 5.00
6.64
ENGINEERING AND INDIRECTS
DESIGN 2.71
FABRICATION AND INSTALLATION MANAGEMENT 2.7
5.42
CONTINGENCY
UNALLOCATED PROVISION (10%) 2.98
2,98
TOTAL SUBSEA FACILITIES - YOLLA 35.51

A WOODHILL: THORNTON

1CMNFLD.xIsPREM SUM SUBSEA 18/12/98
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YOLLA FIELD DEVELOPMENT - CONCEPTUAL ESTIMATE +/-30%

SUBSEA FACILITIES - WHITE IBIS 2A/4A/4B

ESTIMATE SUMMARY
DESCRIPTION 50/50 COST (A$M)
EQUIPMENT AND MATERIALS
SUBSEA CONTROL SYSTEM INCL UMBILICAL 1403
MANIFOLD AND WELL METERING (2 MPFM's) 5.42
PRECOMMISSIONING 0.57
20.02
MOB/DEMOB
7 |osv 1.80
1.80
INSTALLATION
TRANSPORTATION 1.30
INSTALLATION 2.52
COMMISSIONING 2.00
5.82
ENGINEERING AND INDIRECTS
DESIGN 276
FABRICATION AND INSTALLATION MANAGEMENT 2.76
5.53
CONTINGENCY
UNALLOCATED PROVISION (10%) 3.04
3.04
TOTAL SUBSEA FACILITIES - YOLLA 36.21

A WOODHILL THORNTON 2A4ABMNFLD xIsPREM SUM SUBSEA 18/12/98



YOLLA FIELD DEVELOPMENT - CONCEPTUAL ESTIMATE +/-30%

SUBSEA FLOWLINE OPTION 2A/4A/4B - WHITE IBIS TO YOLLA

ESTIMATE SUMMARY
DESCRIPTION 50/50 COST (ASM)
IPELINE MATERIALS
LINEPIPE (40km, 300mm NB, 14.6mm WT, API5L X65) 2212
CORROSION AND WEIGHT COATING (50mm Concrete) 4.01
26.13
MOB/DEMOB
LAYBARGE/DSV (ex Singapore) -
LINEPIPE TRANSPORT 0.90
PLOUGH -
. 0.90
' |pPELAY
PRELIMINARIES 0.25
PIPELAY 15.12
TIE-IN'S 0.72
REMEDIAL 0.70
16.79
STABILISATION {(30km Ploughed)
HYDROTEST AND COMMISSIONING
0.85
0.85
ENGINEERING AND DESIGN DATA
0.87
0.87
[PROJECT MANAGEME D INDIRECTS
CONTRACTOR'S ENGINEERING 0.60
CONTRACTOR'S MANAGEMENT 0.73
' 1.33
PROJECT ALLOWANCES
UNALLOCATED PROVISION (10%) 4.69
4.69
WHITE IBIS - YOLLA FLOWLINE COST 51.56

A WOODHILL THORNTON 2A4ABFLINE xIsPREM FLOWLINE SUM 19/01/99
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YOLLA FIELD DEVELOPMENT - CONCEPTUAL ESTIMATE +/-30%

JACKET OPTION 1A/1A2/1B/M1C2/2A

Yia-

TNy

D

ESTIMATE SUMMARY
DESCRIPTION 50/50 COST (A$M)

MATERIALS {4 Leg. 8 Slot Jacket)

PRIMARY | 3.59

SECONDARY (Primary + Secondary = 2552 te) 197

PILES (3540 te} 6.31
11.87

FABRICATION (Barcy's Beach)

} PRIMARY 8.62
SECONDARY 5.52
PILES 7.40

21.54
MOB/DEMOB
BARGE AND HAMMER 250 |
250 |
LOADOQUT & TRANSPORT
TRAILERS, BARGE AND TUGS 1.43
143 |
INSTALLATION
INSTALLATION AND PILING 11.80
11.80
ENGINEERING AND INDIRECTS :
DESIGN 1.67
GEOTECHNICAL INVESTIGATIONS 3.00
FABRICATION AND INSTALLATION MANAGEMENT 1.27

) 5.94
CONTINGENCY
UNALLOCATED PROVISION (10%) 5.51

5.51
TOTAL JACKET 60.59

A WOODHILL THORNTON YOLLAJKT.xIsPREM SUM JKT 18/12/98
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YOLLA FIELD DEVELOPMENT - CONCEPTUAL ESTIMATE +/-30%

JACKET OPTION 3A/3B/4A/4B

ESTIMATE SUMMARY
DESCRIPTION 50/50 COST (A$M)
MATERIALS (4 Leg, 12 Siot Jacket)
PRIMARY 384
SECONDARY 2.10
PILES 6.31
12.25
EABRICATION
j PRIMARY 9.20
SECONDARY 5.92
PILES 7.40
22.52
MOB/DEMOB
BARGE AND HAMMER 2.50
2.50
LOADQUT & TRANSPORT
TRAILERS, BARGE AND TUGS 1.43
1.43
INSTALLATION
INSTALLATION AND PILING 11.80
11.80
ENGINEERING AND INDIRECTS
DESIGN 1.69
GEOTECHNICAL INVESTIGATIONS 3.00
FABRICATION AND INSTALLATION MANAGEMENT 1.29
| 5.98
CONTINGENCY
UNALLOCATED PROVISION (10%) 5.65
5.65
TOTAL JACKET 62.12

A WOODHILL THORNTON

YOLLAJKT12.xIsPREM SUM JKT 18/12/98
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YOLLA FIELD DEVELOPMENT - CONCEPTUAL ESTIMATE +/-30%
TOPSIDES OPTION 1A/1A2/1B
ESTIMATE SUMMARY
DESCRIPTION 50/50 COST (ASM)
EQUIPMENT PROCUREMENT
VESSELS 1.68
HEAT EXCHANGERS 0.43
PUMPS 0.3
PACKAGES 0.60
UTILITIES 6.25
CONTROL SYSTEMS AND TELECOMMUNICATIONS 370
ACCOMMODATION AND HELIDECK 261
15.58
BULKS PROCUREMENT
PIPING (CS) 3.40
PIPING {SS) 4.40
ELECTRICAL 122
INSTRUMENTATION 5.00
OTHERS 0.45
STRUCTURAL 147
15.95
EABRICATION
EQUIPMENT 0.88
PIPING (CS) 4.45
PIFING {SS) 2.50
ELECTRICAL 146
INSTRUMENTATION 3.39
OTHERS 071
STRUCTURAL 10.81
ACCOMMODATION AND HELIDECK 325
COMMISSIONING 2.95
30.39
TRANSPORT AND INSTALLATION
TRANSPORT 1.28
INSTALLATION 0.28
COMMISSIONING 0.14
169
FUTURE EQUIPMENT (Year 3)
COMPRESSCRS, DRIVERS, COOLERS AND PUMPS 10.61
10.61
ENGINEERING
GENERAL (10%) 7.42
74z ("
CONTINGENCY
UNALLOCATED PROVISION (10%) 8.16
.16
TOTAL TOPSIDES 89.79

A WOODHILL THORNTON

1ABTOP xIsPREM SUM TOPSIDE 18/12/98



YOLLA FIELD DEVELOPMENT - CONCEPTUAL ESTIMATE +/-30%

TOPSIDES OPTION 1C2

ESTIMATE SUMMARY
DESCRIPTION 50/50 COST (AS$M)

|EQUIPMENT PROCUREMENT
WELLHEAD PANEL, MULTI PHASE METERS (1 Products, 1 Test) 1.93
1.93

BULKS PROCUREMENT ‘
PIPING, ELECTRICAL, INSTRUMENTATION, OTHERS AND STRUCTURAL 2.18
2.18
FABRICATION
GENERAL 1.58
! 1.58
TRANSPORT AND INSTALLATION
GENERAL 1.58
COMMISSIONING 0.60
2,18
ENGINEERING AND INDIRECTS
FABRICATION AND MANAGEMENT 1.94
INSTALLATION AND MANAGEMENT 0.58
2.52
CONTINGENCY

UNALLOCATED PROVISION (10%) 1.04
1.04
TOTAL TOPSIDES 11.42

A WOODHILL THORNTON 1C2TOP.xISPREM SUM TOPSIOE 18/12/98
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YOLLA FIELD DEVELOPMENT - CONCEPTUAL ESTIMATE +/-30%

TOPSIDES OPTION 2A
ESTIMATE SUMMARY
DESCRIPTION 50/50 COST (ASM)
EQUIPMENT PROCUREMENT
VESSELS 283+ 1Y
HEAT EXCHANGERS 029| - o '%
PUMPS 049 |+ o\
PACKAGES 165+ \.-O>
UTILITIES 620|+ owo%
CONTROL SYSTEMS AND TELECOMMUNICATIONS a7l =
ACCOMMODATION AND HELIDECK 261 | =
1785|+ 223
BULKS PROCUREMENT
PIPING (CS) 489 |+ W28
PIPING (SS) 608| + \.6%
ELECTRICAL 161 + 0% _
INSTRUMENTATION 7684| + 284 —<<—
OTHERS 062 +~ o7
STRUCTURAL 193| 4 0.4k
J 28| Tex
EABRICATION
EQUIPMENT 125 + o3%
PIPING (CS) 6.14 |+ 1. 64
PIPING (SS) 345| + 045
ELECTRICAL 191] 4 &uS
'INSTRUMENTATION 518 | 41349
OTHERS 098| 40 2%
STRUCTURAL 1413) 4 3.32 <
ACCOMMODATION AND HELIDECK 35| *=
COMMISSIONING 385 +0 G0
4044] + 4F<
TRANSPORT AND INSTALLATION
TRANSPORT 128| =
INSTALLATION 028]| =
COMMISSIONING 014 | -
169 | =
EUTURE EQUIPMENT =
COMPRESSORS, DRIVERS, COOLERS AND PUMPS 1216 | 4 [ L3
5 1216 18
|ENGINEERING ' o
GENERAL (10%) 944 | 4 2.0L !
T
.44 301
CONTINGENCY
UNALLOCATED PROVISION (10%) 1038 | 42,22
10.38
TOTAL TOPSIDES 1a23| + 2429 1 3§
jE-ot

A WOODHILL THORNTON

2ATOP.xIsPREM SUM TOPSIDE 18/12/98
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YOLLA FIELD DEVELOPMENT - CONCEPTUAL ESTIMATE +/-30%

TOPSIDES OPTION 3A/3B

ESTIMATE SUMMARY
DESCRIPTION 50750 COST (ASM)
EQUIPMENT PROCUREMENT
VESSELS 415
HHEAT EXCHANGERS 253
COMPRESSORS 15.08
PUMPS 0.73
PACKAGES 0.60
UTILITIES 6.25
CONTROL SYSTEMS AND TELECOMMUNICATIONS 370
ACCOMMODATION AND HELIDECK 261
35.65
BULKS PROCUREMENT
PIPING (CS) 5.02
PIPING (SS) 6.50
ELECTRICAL 1.89
INSTRUMENTATION 8.17
OTHERS 0.75
STRUCTURAL 202
24.35
EABRICATION
EQUIPMENT 1.28
[PIPING (CS) 6.57
PIPING (SS) 3.69
ELECTRICAL 225
INSTRUMENTATION 554
OTHERS 1.18
STRUCTURAL 14.81
ACCOMMODATION AND HELIDECK 3.25
COMMISSIONING 404
2261
TRANSPORT AND INSTALLATION
TRANSPORT 1.28
INSTALLATION ; 0.28
COMMISSIONING 0.14
1.60
EUTURE EQUIPMENT
COMPRESSORS, DRIVERS, COOLERS AND PUMPS -
|ENGINEERING
GENERAL (10%) 10.43
10.43
CONTINGENCY ;
UNALLOCATED PROVISION (10%) 11.47
1147
TOTAL TOPSIDES 126.20

A o e o 3ABTOP.xIsPREM SUM TOPSIDE 18/12/98
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YOLLA FIELD DEVELOPMENT - CONCEPTUAL ESTIMATE +/-30%

TOPSIDES OPTION 4A/4B
ESTIMATE SUMMARY
DESCRIPTION 50/50 COST (ASM)
EQUIPMENT PROCUREMENT
VESSELS 452
HEAT EXCHANGERS 1.86
COMPRESSORS 5.78
PUMPS 0.72
PACKAGES 1.65
UTILITIES 6.25
CONTROL SYSTEMS AND TELECOMMUNICATIONS 3.70
ACCOMODATION AND HELIDECK 261
27.08
BULKS PROCUREMENT
PIPING (CS) ‘ 6.44
PIPING (SS) 8.35
ELECTRICAL 233
INSTRUMENTATION 10.92
OTHERS 0.92
STRUCTURAL 2.50
31.46
|FABRICATION
EQUIPMENT 1.66
PIPING (CS) 8.44
PIPING (SS) 473
ELECTRICAL 2.78
INSTRUMENTATION 7.40
OTHERS 1.43
STRUCTURAL 18.31
ACCOMODATION AND HELIDECK 3.25
COMMISSIONING 4.99
53.00
TRANSPORT AND INSTALLATION
TRANSPORT 1.28
INSTALLATION 0.28
COMMISSIONING 0.14
1.69
FUTURE EQUIPMENT
COMPRESSORS, DRIVERS, COOLERS AND PUMPS 14.78
14.78
ENGINEERING
GENERAL (10%) 12.80
12.80
CONTINGENCY
UNALLOCATED PROVISION (10%) 14.08
. 14.08
TOTAL TOPSIDES 154.89

A WOODHILL THORNTON

4ABTOP.xIsPREM SUM TOPSIDE 18/12/98
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YOLLA FIELD DEVELOPMENT - CONCEPTUAL ESTIMATE +/-30%

BUOY OPTION 1C

ESTIMATE SUMMARY
DESCRIPTION 50/50 COST (A$M)

EQUIPMENT & MATERIALS 2.90

) FABRICATION & COATING 4.96

LOADOUT & TRANSPORTATION 0.96

MOB/DEMOB 1.34

INSTALLATION 5.01

- |CONSTRUCTION ENGINEERING 0.68

;  |cOMMISSIONING 3.38

ENGINEERING 1.74

: 20.97
CONTINGENCY

UNALLOCATED PROVISION (10%) 2.10

2.10

TOTAL BUOY 23.07

' A WOODHILL THORNTON

YOLLABUOY .xIsPREM SUM BUQOY 18/12/98
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YOLLA FIELD DEVELOPMENT - CONCEPTUAL ESTIMATE +/-30%

: CALM BUOY AND LOADING LINE OPTIONS 3A/3B/4A/4B

ESTIMATE SUMMARY
DESCRIPTION 50/50 COST (ASM)
CALM BUQY - PROCUREMENT

GENERAL 9.23
9.23

LOADING LINE - PROCUREMENT
GENERAL 0.29
J 0.29

INSTALLATION
BUOY 2.04
’ PIPELINE (2km x 250mm NB) 1.40
) 344
ENGINEERING AND INDIRECTS
ENGINEERING 0.10
INSTALLATION AND MANAGEMENT 0.65
0.75
CONTINGENCY

UNALLOCATED PROVISION (10%) 1.37
1.37
TOTAL CALM BUOY AND LOADING LINE 15.08

|~ A WOODHILL THORNTON

3AB4ABLOAD.xIsPREM SUM BUQY 18/12/98
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YOLLA FIELD DEVELOPMENT - CONCEPTUAL ESTIMATE +/-30%
I
SUBSEA TANK OPTION 3B/4B
ESTIMATE SUMMARY
DESCRIPTION 50/50 COST (ASM)
MATERIALS 7.86
FABRICATION & COATING 19.90
LOADOUT & TRANSPORTATION 0.92
MOB/DEMOB 1.38
INSTALLATION 2.65
ENGINEERING (6%) 1.96
34.68
CONTINGENCY

UNALLOCATED PROVISION (10%) 3.47
3.47

TOTAL SUBEA TANK 38.15

A WOODHILL THORNTON

YOLLATANK.xIsPREM SUM TANK 18/12/98
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) YOLLA FIELD DEVELOPMENT - CONCEPTUAL ESTIMATE +/-30%

OFFSHORE PRODUCTION PIPELINE OPTION 1A/1B/3A/3B - YOLLA TO BURNIE

ESTIMATE SUMMARY
DESCRIPTION 50/50 COST (AS$M)
PIPEL! TERI
LINEPIPE (135km, 300mm NB, 10.3mm WT, API 5L X65) 17.05
CORROSION AND WEIGHT COATING (50mm concrete) 10.05
27.10
MOB/DEMOB
LAYBARGE (ex Singapore) 7.70
LINEPIPE TRANSPORT 8.00
PLOUGH 1.35
| 17.05
PIPELAY
PRELIMINARIES (Survey, beach crossing) 0.90
PIPELAY 21.75
TIE-IN AND CROSSING 1.75
REMEDIAL 1.75
26.15
STABILISATION (30km ploughed)
1.69
1.69
HYDROTEST AND COMMISSIONING
0.85
0.85
ENGINEERING AND DESIGN DATA
' 1.20
1.20
PROJECT MANAGEMENT AND INDIRECTS
CONTRACTOR'S ENGINEERING 0.90
CONTRACTOR'S MANAGEMENT 1.10
' 2.00
PROJECT ALLOWANCES
UNALLOCATED PROVISION (10%) 7.60
7.60
YOLLA - BURNIE PIPELINE COST 83.65

A WOODHILL THORNTON

1AB3ABOFF.xIsPREM PIP SUM 13/01/99

mn



| - A WOODHILL THORNTON

YOLLA FIELD DEVELOPMENT - CONCEPTUAL ESTIMATE +/-30%

644193

OFFSHORE PRODUCTION PIPELINE OPTION 1C/1C2 - YOLLA TO BURNIE

ESTIMATE SUMMARY
DESCRIPTION 50/50 COST (A$M)
PIPELINE MATERIALS
LINEPIPE (135km, 450mm NB, 17.5mm WT, API 5L X65, includes 25km of CRA lining) 74.21
CORROSION AND WEIGHT COATING 1417
88.38
MOB/DEMOB
LAYBARGE (ex Singapore) 7.70
LINEPIPE TRANSPORT 8.00
PLOUGH 135
17.05
PIPELAY
PRELIMINARIES (Survey, beach crossing) 1.15
PIPELAY 39.50
TIE-IN AND CROSSING 1.75
REMEDIAL 245
44 .85
TABILISATION
GENERAL 1.69
1.69
YD E 1
GENERAL 0.85
0.85
ING AND DE DA
GENERAL 1.20
1.20
PROJECT MANAGEMENT AND INDIRECTS
CONTRACTOR'S ENGINEERING 0.90
CONTRACTOR'S MANAGEMENT 1.60
2.50
PROJECT ALLOWANCES
UNALLOCATED PROVISION (10%) 15.65
15.65
YOLLA - BURNIE PIPELINE COST 17217

1COFFA.xIsPREM PIP SUM 15/01/99




YOLLA FIELD DEVELOPMENT - CONCEPTUAL ESTIMATE +/-30%

644194

OFFSHORE PRODUCTION PIPELINE OPTION 1A2 - YOLLA TO BELL BAY

ESTIMATE SUMMARY
DESCRIPTION 50/50 COST (A$M)
PIPELINE MATERIALS
LINEPIPE (170km, 300mm NB, 10.3mm WT, API5L X65) 2148
CORROSION AND WEIGHT COATING (400micron FBE, 50mm Concrete) 12.65
3414
§ MOB/DEMOB
LAYBARGE (ex Singapore) 7.70
LINEPIPE TRANSPORT 8.00
p- PLOUGH 1.35
17.05
/' |PIPELAY
» PRELIMINARIES 1.45
PIPELAY 2725
TIE-IN AND CROSSING 1.75
REMEDIAL 2.45
32.60
STABILISATION (30km ploughed)
1.69
1.69
HYDROTEST AND COMMISSIONING
0.85
0.85
ENGINEERING AND DESIGN
1.20
1.20
PROJECT MANAGEMENT AND INDIRECTS
CONTRACTOR'S ENGINEERING 0.90
i CONTRACTOR'S MANAGEMENT 1.60
[ 2.50
| PROJECT ALLOWANCES
UNALLOCATED PROVISION (10%) 9.00
9.00
YOLLA - BELL BAY PIPELINE COST 99.03

. A WOODHILL THORNTON 1A2YTOFF.xIsPREM PIP SUM 18/12/98
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YOLLA FIELD DEVELOPMENT - CONCEPTUAL ESTIMATE +/-30%
]

OFFSHORE PRODUCTION PIPELINE OPTION 2A/4A/4B - YOLLA TO BLACK ROCK

ESTIMATE SUMMARY
| ~ DESCRIPTION 50/50 COST (AS$M) J
- PIPELINE MATERIALS
LINEPIPE (210km, 400mm NB, 11.8mm WT, API5L X65) 34.00
CORROSION AND WEIGHT COATING (400micron FBE, 50 mm concrete) 19.03
P 53.03
MOB/DEMOB '
LAYBARGE (ex Singapore) 7.70
LINEPIPE TRANSPORT 8.00
3 PLOUGH 1.35
17.05
| ' |pieELAY
z PRELIMINARIES 115
: PIPELAY 43.00
t TIE-IN AND CROSSING 1.75
N REMEDIAL 245
48.35
STABILISATION (30km Ploughed)
1.69
1.69
MMISSIONIN
0.85
0.85
IGN DAT.
1.20
1.20
PROJECT MANAGEMENT AND INDIRECTS
CONTRACTOR'S ENGINEERING 0.90
CONTRACTOR'S MANAGEMENT 1.60
2.50
PROJECT ALLOWANCES
UNALLOCATED PROVISION (10%) 12.47
12.47
- YOLLA - BLACK ROCK PIPELINE COST 437.13

i A WOODHILL THORNTON 2A4ABOFF .xIsSPREM PIP SUM 19/01/99
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YOLLA FIELD DEVELOPMENT - CONCEPTUAL ESTIMATE +/-30%

ONSHORE PLANT OPTION 1C/1C2

ESTIMATE SUMMARY
DESCRIPTION 50/50 COST (ASM)
EQUIPMENT PROCUREMENT
| - VESSELS 4.00
HEAT EXCHANGERS 0.63
COMPRESSORS 12.10
|PumPS 0.28
TANKS 1.23
' |PACKAGES _ 2.18
UTILITIES 1.65
22.06
BULK PROCUREMENT AND INSTALLATION
CIVILS 3.68
STRUCTURAL 2.21
PIPING 11.03
INLEC 7.35
MISCELLANEOUS 1.47
| INDIRECTS 17.65
| COMMISSIONING 2.21
4559
|EUTURE EQUIPMENT INCL. PROCUREMENT & INSTALLATION (Year 8)
| COMPRESSORS, DRIVERS, COOLERS AND PUMPS 15.05
15.05
|ENGINEERING
GENERAL (8%) 7.19
7.19
CONTINGENCY
UNALLOCATED PROVISION (10%) 8.99
8.99
TOTAL ONSHORE PLANT 98.88

‘ A WOODHILL THORNTON 1CPLANT.xIsPREM SUM PLANT 18/12/98
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YOLLA FIELD DEVELOPMENT - CONCEPTUAL ESTIMATE +/-30%
ONSHORE PLANT OPTION 1A/3A/3B
ESTIMATE SUMMARY
DESCRIPTION 50/50 COST (ASM)
EQUIPMENT PROCUREMENT
VESSELS 3.15
HEAT EXCHANGERS 0.33
COMPRESSORS 10.74
PUMPS 0.23
TANKS 1.23
PACKAGES 1.20
UTILITIES 1.65
18.52
BULK PROCUREMENT AND INSTALLATION
CIVILS 3.09
STRUCTURAL 1.85
PIPING 9.26
INLEC 6.17
MISCELLANEOUS 1.23
INDIRECTS 14.82
COMMISSIONING 1.85
38.28
ENGINEERING
GENERAL (8%) 4.94
4.94
CONTINGENCY
UNALLOCATED PROVISION (10%) 6.17
6.17
TOTAL ONSHORE PLANT 67.92

" A WOODHILL THORNTON

1A3ABPLANT.xIsPREM SUM PLANT 18/12/98
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YOLLA FIELD DEVELOPMENT - CONCEPTUAL ESTIMATE +/-25%

ONSHORE PLANT OPTION 1A2 - ESTIMATE SUMMARY

DESCRIPTION 50/50 COST (ASM)
ENT PROCUREME
VESSELS 3.85
HEAT EXCHANGERS 0.33
COMPRESSORS 10.74
PUMPS 0.23
TANKS 1.23
PACKAGES 1.20
UTILITIES 1.65
19.22
BULK P E NSTAL
CIVILS 3.20
STRUCTURAL 1.92
PIPING 9.61
INLEC 6.41
MISCELLANEOUS 1.28
INDIRECTS 15.38
COMMISSIONING 1.92
39.73
ENGINEERIN
GENERAL (8%) 5.13
513
CONTINGENCY
UNALLOCATED PROVISION (10%) 6.41
6.41
TOTAL ONSHORE PLANT 70.49

1AZPLANT.xIsPREM SUM PLANT 18/12/98
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YOLLA FIELD DEVELOPMENT - CONCEPTUAL ESTIMATE +/-30%

ONSHORE PLANT OPTION 1B

ESTIMATE SUMMARY
DESCRIPTION 50/50 COST (ASM)
EQUIPMENT PROCUREMENT
VESSELS 3.11
HEAT EXCHANGERS 0.39
COMPRESSORS 11.45
PUMPS 0.23
TANKS 1.23
PACKAGES 5.70
UTILITIES 1.65
23.75
BULK PROCUREMENT AND INSTALLATION
CIVILS 3.96
STRUCTURAL 2.38
PIPING 11.88
INLEC 7.92
MISCELLANEOUS 1.58
INDIRECTS 19.00
COMMISSIONING 2.38
49.09
ENGINEERING
GENERAL (8%) 6.33
6.33
CONTINGENCY
UNALLOCATED PROVISION (10%) 7.92
7.92
TOTAL ONSHORE PLANT 87.09

A WOODHILL THORNTON

1BPLANT.xIsPREM SUM PLANT 18/12/98




YOLLA FIELD DEVELOPMENT - CONCEPTUAL ESTIMATE +/-30%

ONSHORE PLANT OPTION 2A/4A/4B

644200

ESTIMATE SUMMARY
DESCRIPTION 50/50 COST (ASM)
EQUIPMENT PROCUREMENT
VESSELS 9.19
HEAT EXCHANGERS 3.07
COMPRESSORS 12.09
PUMPS 2.14
TANKS 3.72
) |PACKAGES 5.29
UTILITIES 2.14
37.63
BULK PROCUREMENT AND INSTALLATION
CIVILS 6.27
STRUCTURAL 3.76
PIPING 18.82
INLEC 12.54
MISCELLANEOUS 2.51
INDIRECTS 30.10
COMMISSIONING 3.76
77.77
ENGINEERING
GENERAL (8%) 10.03
10.03
CONTINGENCY
UNALLOCATED PROVISION (10%) 12.54
| 12.54
TOTAL ONSHORE PLANT 137.98

A WOODHILL THORNTON

2A4ABPLANT.xIsPREM SUM PLANT 18/12/98
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YOLLA FIELD DEVELOPMENT - CONCEPTUAL ESTIMATE +/-40%

ONSHORE PLANT OPTION 3D
ESTIMATE SUMMARY
DESCRIPTION 50/50 COST (ASM)
EQUIPMENT PROCUREMENT
VESSELS 7.12
HEAT EXCHANGERS 0.59
COMPRESSORS 11.46
PUMPS 0.58
TANKS 2.77
. |PAckaGEs 2.48
UTILITIES 1.65
26.64
BULK PROCUREMENT AND INSTALLATION
CIVILS 4.44
STRUCTURAL 2.66
[PiPING 13.32
INLEC 8.88
MISCELLANEOUS 1.78
INDIRECTS 21.32
COMMISSIONING 2.66
55.06
ENGINEERING
GENERAL (8%) 7.11
741
CONTINGENCY
UNALLOCATED PROVISION (10%) 8.88
: 8.88
TOTAL ONSHORE PLANT 97.69

A WOODHILL THORNTON

3DPLANT .xIsPREM SUM PLANT 18/01/99
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PremierQil Australasia Yolla Development Study

APPENDIX 13

Calculation List
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YOLLA DEVELOPMENT STUDY

CALCULATION LIST

[Calculation Number Calculation Title

9843-CAL-01

Case 1A Offshore Equipment Sizing

9843-CAL-02 Case 1A Onshore Equipment Sizing
9843-CAL-03 Case 2A Onshore Equipment Sizing
9843-CAL-04 Case 4A Offshore Equipment Sizing
9843-CAL-05 Case 2A Offshore Equipment Sizing
9843-CAL-06 Case 4A Onshore Equipment Sizing
9843-CAL-07 Case 3A Offshore Equipment Sizing
9843-CAL-08 Case 3A Onshore Equipment Sizing
9843-CAL-09 Case 1C Offshore Pipeline Glycol Injection Rate
9843-CAL-10 Case 1A Offshore Pipeline Sizing
9843-CAL-11 Case 1A Onshore Pipeline Sizing
9843-CAL-12 Case 2A Onshore Pipeline Sizing
9843-CAL-14 Case 2A Offshore Pipeline Sizing
9843-CAL-15 Case 3A Offshore Pipeline Sizing
9843-CAL-16 Case 1A Offshore Structure Size & Weight
9843-CAL-17 Case 2A Offshore Structure Size & Weight
9843-CAL-18 Case 3A Offshore Structure Size & Weight
0843-CAL-19 Case 4A Offshore Structure Size & Weight
9843-CAL-20 Case 1A Hysim Simulation

9843-CAL-21 Case 1B Hysim Simulation

9843-CAL-22 Case 1C Hysim Simulation

9843-CAL-23 Case 1C_2 Hysim Simulation

9843-CAL-24 Case 1D Hysim Simulation

9843-CAL-25 Case 2A Hysim Simulation

9843-CAL-26 Case 3A Hysim Simulation

9843-CAL-27 Case 4A Hysim Simulation

9843-CAL-28 Case 1C Onshore Equipment Sizing
9843-CAL-29 Case 3A Onshore Pipeline Sizing
9843-CAL-30 Case 4A Offshore Pipeline Sizing
9843-CAL-31 Case 4A Onshore Pipeline Sizing
9843-CAL-32 Case 2A / 4A White Ibis Production Flowline Sizing
9843-CAL-33 Case 1C Offshore Pipeline Sizing
9843-CAL-34 Case 1A2 Onshore Pipeline Sizing
9843-CAL-35 Case 1A2 Equipment Sizing (Off & Onshore)
9843-CAL-36 Case 2B Offshore Pipeline Sizing
9843-CAL-37 Case 1B Onshore Equipment Sizing
9843-CAL-38 CGR vs Reservoir Conditions

9843-CAL-39 Case 2A - LPG Recovery vs Reservoir Conditions
9843-CAL-40 CGR & HHV of Yolla Oil Reservoir Gas Cap

A WOODHILL THORNTON

Calc Index.xls Sheet 2 10/02/99
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