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SUMMARY
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)

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 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 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
Yolla 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 PI/a development
on this basis is expected to cost ca. A$41OM. A comparable Victorian alternative is expected to be at
least A$IOOM 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$65-l50M
for recoverable oil quantities of 9-18 MMbbls depending on whether a leased FSU or a subsea oil
storage tank is used. The Arup ACE 90 concept appears to offer a low cost (ca. A$ 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.

A WOODBILLTHORNTON
••

9843rQ to.doc Rev B, 10/02/99



Figure 3.5-1

) VICTORIA
I~

5cm

Geelong

)

12- 135km TWO PHASE
CARBON STEEL PIPELINE J

• Launceston

I 4 GAS WELLS I
I 8 SLOT STeEL PILED JACKET

2000 te TOPSIDES INCLUDING SEPARATION. I
I COMPRESSION (FUTURE). GAS DRYING.

WATER TREATMENT. CONDENSATE
TREATMENTIPUMPS (FUTURE) J

SLUGCATCHER, GAS DRYING,
DEWPOINT CONTROL. SALES
GAS COMPRESSION. CONDENSATE
STABILISATION. STORAGE AND
EXPORT

YOLLA

TASMANIA

•Magnesite Mine

50km 4­
CONDENSATE
PIPELINE

r----'/

,
WHITE IBIS

A
CASE lA - 30 PJIYR INDUSTRIAL GAS TO

C 28 Jan 99 MPG DAF TASMANIA (BURNIE)
B 14 Jan 99 MWM DAF YOLLA DEVELOPMENT STUDY
A 16 Dec 98 MWM NJP PREMIEROIL

WOODHILL
THORNTON REV DATE BY CKD Doc No: 9843-SK-ll Reve



Overail Cost Comparison Rev C.xls Fig 4-1 10/02199

Case-by-Case CAPEX and Abandonment Cost Comparison

.Abandonment Costs

~I
Scm

•64,1 G0 S

_NCC Buoy

[J Subsea Completion

.WMe Ibis Facilities

.YoilaWeils

C Project Management

.Onshore Pipelines

• Onshore Plant

• Production Pipeline

.CAlM Buoy &
loading

• Subsea Storage Tank

• Offshore Platform

•YOlLA DEVELOPMENT STUDY••
Figure 4-1:

1,000

900

800

700

~
600

~

< 500

400

300

200

100

A WOODHILL THORNTON
~~



)

PremierOil Australasia

1 INTRODUCTION
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In October 1998 Premier Oil Australasia Pty Ltd (Premier), on behalf of the TIRLI and T/18P Joint

Ventures, requested Woodhill Thornton 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 I, 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

) economics.

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. 40bbllMMscfand 60bbllMMscfrespectively)

located in the Bass Strait approximately 135km 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 Yolla.

Field development is complicated by the relatively low reserve levels (270 bcf and 65 bcf 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
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2 SCOPE OF WORK AND BASE DATA

2.1 Scope of Work

Yolla Development Study

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 I. The development study work completed included the following key

activities:

(i) Concept Development Brainstorming

(ii) Identification of feasible development concepts

(iii) Estimation of CAPEX, OPEX and Abandonment costs to ±30% accuracy of four base cases:

) CASE IA
CASE 2A
CASE 3A
CASE 4A

30 PJ/a (nil swing) Industrial Tasmania (Burnie)
.'40 PJ/a (+25% swing) Sales Gas to Victoria (Black Rock)

30 PJ/a (nil swing) Industrial Gas to Tas plus 20,000 STBOPD export via FSU
40 PJ/a (+25% SWing) Sales Gas to Vic plus 20,000 STBOPD export via FSU

(iv) Estimation of CAPEX, OPEX and Abandonment costs to ±30% accuracy of nine alternative

cases (where practical):

)

CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE

IB
IC
IC2

ID
IA2
2B
3B
3C
4B

as per Case IA but with onshore CO, removal (Sales Gas)
Case IA developed subsea
as per Case IC but with an unmanned wellhead platform
as per Case IA but with offshore CO, removal
as per C::ase IA but a Bell Bay landfall I Sales Gas destination
Case 2A developed subsea
as per Case 3A but with a subsea oil storage tank
Case 3A developed subsea via multiphase pumping
as per 4A but with a subsea oil storage tank

(v) Woodhill Thornton 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

CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE

IA3

IA4
lAS
2A2
2A3
3A2
3B2
3D
4A2

as per Case IA but with a 20 PJ/a Sales Gas flow

as per case I A but with 40 PJ/a Sales Gas flow to Bell Bay
as per case IA but with 40 PJ/a Sales Gas flow to Burnie
as per Case 2A but with an east of Melbourne landfall (Venus Bay)
as per Case 2A but with a 30 PJ/a Sales Gas flow (nil swing)
as per Case 3A but with 10,000 STBOPD export (via FSU)
As per Case 3A but with up to 10,000 STBOPD stored in Arup's ACE 90
As per Case 3A but with up to 10,000 STBOPD pumped to shore with gas.
as per Case 4A but with 30 PJ/a Sales Gas flow (nil swing)

A WOODHILLTHoRNTON1l.:)" 2-1 9843.0 IO.doc Rev B, 10/02/99
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) (vii) Preliminary evaluation ofTrefoil development cost options (±40% accuracy)

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

2.2 Base Data

The study was based on the following data:

Yolla Gas Field

)

Location:

Water Depth:

Reservoir Depth:

Recoverable Reserves:

Field Life:

CGRofGas:

Number of wells:

WHFP I WHFT:

Reservoir BHP I Temperature

Reservoir composition

White Ibis Gas Field

Location:

Water Depth:

Reservoir Depth:

Recoverable Reserves:

Field Life:

CGRofGas:

Number of wells:

WHFP I WHFT:

Reservoir BHP I Temperature

Reservoir composition

Refer to Figure I-I

80m

2900m

270 bcf

6 - 12 years (depending on sales contract)

ca. 40 bb1lMMscf initially

4 - 5 (depending on sales contract)

150 - 50 Barg 170 - 80 °C

ca. 260 Barg I 100 - 110 °C, approximately at dew point conditions

see Appendix 3

Refer to Figure I-I

60m

2200m

65bcf

1.5 - 3 years (depending on sales contract)

ca. 60 bb1lMMscf initially

2

150 - 50 Barg 170 - 80 °C

ca. 2~0 Barg 1100 - 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:

1850m

15 - 30 MMbbl oil

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

5 Years

1175 scflbbl at 10 Barg, 50 °C (first stage separator conditions)

15°C

1.3%

A WOODHILLTBORNTON
••
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) Water Cut:

Artificial Lift Requirements:

Number of wells:

WHFP/WHFT:

Reservoir composition

nil initially, rising to 95% after 5 years

Lift Gas (3 MMscfd per well)

2 -3 (Multi laterals)

10 - 65 Barg 150 - 60°C

see Appendix 3

Environmental

Ambient Seabed Temp:

Ambient Air Temp.:

Winds:

Waves:

Storm Conditions:

10 - 15°C

25°C (design)

10 - 20 knots average

6.0m and 6.8 m I-year and lO-year wave return periods respectively

The region experiences exatropical cyclones, thunderstorms, and pressure

gradient intensification storms.

)

Pipelines

)

Material:

Design Temperature:

Design Pressure:

Inlet Pressure:

Coatings:

Burial:

Thermal Conductivities:

Offshore API 5L X65

(mechanically bonded CRA pipe specified where appropriate)

Onshore 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, 400llm FBE internal

Off~hore: Approximately half to fully buried

Onshore: burial at 0.9m minimum

Pipeline material: 60WIm.K

Concrete coating: l.OWIm.K

Soil: O.5W/m.K

135 Ian

170 Ian

210 Ian

122 Ian

40 Ian

50 Ian

35 Ian

100 Ian

- Burnie

- Bell Bay

- Black Rock

- Venus Bay

- White Ibis

Burnie - Port Latta

Black Rock - Geelong

Venus Bay - Moe

As per material, design pressure, and corrosion allowance

Nominally 3mm (7mm for wet inhibited CS pipelines)

0.0254mm

Yolla

Wall Thickness:

Corrosion Allowances

Pipeline roughness:

Pipeline route distances:

A WOODHILL THORNTON.. 2-3 9843.0 10.doc Rev B, 10/02/99
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) Cost Estimate Assumptions

Exchange Rates taken as A$1.00 = US$O.65, and A$1.00 = UKf0.38

Well Costs

Well costs were as advised by Premier.

Voila Development Study
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3 TECHNICAL ANALYSIS

Yolla Development Study

)

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:

a conventional fixed platform with floatover deck'
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 lA, 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

PIPES1M to allow reasonably accurate pipeline and slugcatcher size estimates to be

produced.

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

simulations.

A WQODHn.L THORNTONL:\. 3-1 9843rO lO.doc Rev B, 10/02/99
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j

)

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 Alternative Cases (1A2, IB, IC, IC2, 10, 3B, 3C & 4B) were devised to investigate

potential CAPEX reductions for Case IA. It was intended to apply any such reductions

discovered to other Base Cases as appropriate.)

(ii) Sensitivity Cases (IA3, lA4, lAS, 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 (C02) Levels

As noted above Yolla gas contains approximately 20%mol CO2, As such under expected production

conditions it will be highly corrosive in the presence of free water. Preliminary investigations predict

corrosion rates of ca. Smrn / year at 120 Barg and 15°C with no corrosion inhibition, and ca O.Smm /

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 ICI and IC2 (see below). Where temperatures are in excess

of IS ·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.

a conventional fixed platform with floatover deck

a converted jack-up

A WOODHn.L THORNTON
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Ove Amp's ACE 90 concept (see Appendix 5)

a subsea development

64'lG1~

Yolla Development Study

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$21S-2S0M. 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

) we can see no reason to disagree with OPS's view.

Ove Amp & Partners (Amp) initially advised (Ref7) 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. A$60M that

is, ca. 30% less than Amp's ACE 90. Hence Base Case development concepts were pursued based on

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

Subsequently Amp advised (Ref 9) that its initial A$ 17M estimate was overly conservative and that

an ACE 90 concept including ca. 2S0,OOObbi of wet storage could be provided for ca. A$ SSM. 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

3.7).

3.5 Base Case Concepts

Outline concept summaries of the four Base Cases (lA, 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 lA - 30 PJ/a Sales Gas to Tasmania (Figure 3.5-1)

Case IA is based on delivery of 30 PJ/a DCQ of Sales Gas to Burnie on the Tasmanian coast. (Ex­

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

operator.)

A WQODHILLTHORNTONil.l\. 3-3 9843r010.doc Rev B, 10/02/99
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) The facilities required include a manned offshore platform, a 135 kIn two phase gas condensate

production pipeline to shore, an onshore gas processing plant and a 50 kIn 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 condensa~e pumping facilities are required to maintain production at a pipeline inlet
,'III Is,j'

pressure of ca. 130 Barg. The 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.

'1~'-:; fS·· 'X'
A 12" gas condensate prodtl'ction pipeline to shore is required to ensure an onshore plant arrival

pressure of ca. 50 Barg. 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 kIn of landfall. Facilities required include

slugcatcher, 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 flexible to ensure that both sales gas dewpoint (-2'C) and condensate

product RVP (10 Psi) specificatioos 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%

A WOODHILLTBoRNTON
.Il.~

3-4 984Jr010.doc Rev B, 10102/99



PremierOil Australasia

644G1~

Voila Development Study

) 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 Ian 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 included in the Case 1A

equipment list - Appendix 7.

Industrial quality sales gas will be available at 30 Barg, ambient temperature, with a -14'C dewpoint

and with a higher heating value (HHV) of 34.2 MJ/smJ
, marginally below the Victoria sales gas HHV

specification limit of 36 MJ/smJ (Appendix 4) despite its higher CO, content (ca.20%mol.) Full

) details of expected Case IA sales gas quality is included in Appendix 8 along with expected

condensate product makes. Scope exists for sales gas quality optimisation should Case lA be

approved for further development.

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

Case 2A 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.

The facilities required include a manned offshore platform located over Yolla, subsea development of

White Ibis, a 210 Ian two phase gas condensate production pipeline to shore, an onshore processing

plant including CO, removal and LPG fractionation, and 35 Ian 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 Ibis wells will be completed subsea and tied back via a 12" 40 Ian 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 mUlt.iphase 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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) IS kIn of the subsea manifold due to ambient cooling. Hence, mechanically bonded CRA pipe is

assumed for the first 20 kIn of the flowline to prevent CO, induced corrosion.

As in Case lA, 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 commissioning costs. Yolla

well completion using a hydraulic work over rig has been assumed for tying back the predrilled 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 IA but with additional separation capacity (22m3
) to accommodate

White Ibis flowline slugs, a hydrate inhibitor recovery unit, and gas compression and condensate

pumps installed from Day I 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 kIn 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 IA, dewpoint control is via a turbo expander unit and gas export is via two 100% gas

turbine driven compressors. Unlike Case lA, Case 2A requires CO, and LPG removal to meet

Victorian gas specification requirements (Appendix 4).

CO, removal via a conventional amine system is proposed. (Previous studies (Ref I) 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 2A 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 Ian 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 of2.5%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, plus

offshore export via a Floating Storage Unit (FSU) for oil production of up to 20,000 STBOPD. That

is, it is identical to Case IA except that in addition it incorporates sufficient offshore facilities to

allow production of up to 20000 STBOPD from the Yolla 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 IA), 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 IA.

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 I 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 I to allow associated gas

recovery. Oil lift gas requirements of3 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 lAo

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. l6%mol.

Over five years industrial quality sales gas will gradually become leaner until Case lA 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. lbat 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

reservoir.

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 forease 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

Yolla Development Study

)

)

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 Alternative Cases IB, IC,

IC2, IA2, 3B & 4A are included at the end of this section (Figures 3.6-1 to 3.6-6). Block Flow

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

Case IB (Figure 3.6-1)

Case IB is identical to Case IA (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, speeific~tiQn, Victorian specification sales gas can be achieved without a LPG

fractionation plant. Thus significant savings in Case 2A may be achievable by deletion of the LPG

removal and export facilities. 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 IB product quality and quantity data is

included in Appendix 8.

Case IC (Figure 3.6-2)

Case IC is a subsea completion alternative of Case IA. 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 CO, induced corrosion, CRA lined 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 field 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

processmg.

The required onshore slugcatcher size is almost double that required in Case IA (3100 bbls versus

1600 bbls), due to the increased pipeline size, different flow regime (wavy stratified as opposed to

annular in Case IA), 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 IC equipment requirements are listed in Appendix 7.

)
Case IC product qualities and quantities are almost identical to those of Case IA - see Appendix 8.

(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 IC2 (Figure 3.6-3)

Case IC2 is identical to Case IC 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 IA. 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 IC), power generation, life support utilities, temporary

accommodation and helideck.

Onshore facilities and product qualities 'and quantities are as per Case IC.

(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 ID

Case ID is identical to Case IA 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 a 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 CO2 removal unit requiring an approximate footprint of 400 m2 and

weighing ca. 700 teo Hence offshore CO2 removal was not considered further.

Case lA2 (Figure 3.6-4)

Case lA2 is the same as Case lA except that it incorporates a Bell Bay landfall with local

consumption of industrial quality sales gas, and local condensate export. Case IA2 equipment

requirements are detailed in Appendix 7.

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

12" NB as per Case IA. 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 48 (Figure 3.6-6)

Case 4B is identical to Case 4A in all aspects except for oil ex.port 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:

Yolla Development Study

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

CASE

IA3

2A2

2A3

3A2

4A2

IA4

lAS

3D

3B2

as per Case IA but with a 20 PJ/a Sales Gas flow

as per Case 2A but with an east of Melbourne landfall (Venus Bay)

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

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

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

as per case IA but with 40 PJ/a Sales Gas flow to Bell Bay

as per case IA but with 40 PJ/a Sales Gas flow to Burnie

as per Case 3A but with up to 10,000 BOPD pumped to shore with the gas.

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 lA, 2A, 3A and 4A. Cost estimates for these cases (IA3, IA4, lAS, 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 corresponding 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
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Case 3D (Figure 3.7-8)

This is an oil 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 oil is

pumped into the gas pipeline and flows to shore with the gas and condensate.

A notional GOR of 2,000 SCFlBbl 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:

• 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 lOoC. 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 bbVd v 3500bblld). The onshore liquids pipeline for Burnie

to Port Latta was assumed to increase in size from 4" to 8".
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) Case 382 (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 oil 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 risks 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 WOODIDLLTBORNTON•• 3-15 9843rQIO.doc Rev B, 10/02199



5cm Figure 3.7-1

VICTORIA

3 GAS WELLS
8 SLOT STEEL PILED JACKET
1600 te TOPSIDES INCLUDING SEPARATION.
COMPRESSION (FUTURE), GAS DRYING,
WATER TREATMENT, CONDENSATE
TREATMENTJPUMPS (FUTURE)

• Launceston

10~ 135km TWO PHASE
CARBON STeEL PIPELINE

SLUGCATCHER. GAS DRYING,
DEWPOINT CONTROL, SALES
GAS COMPRESSION. CONDENSATE
STABILISATION, STORAGE AND
EXPORT

TASMANIA

•Magnesite Mine

50km4- ~
CONDENSATE
PIPELINE

,---'/

,
WHITE 181S

A
CASE lA3 - 20 PJIYR INDUSTRIAL GAS TO

C 28 Jan 99 MPG DAF TASMANIA (BURNIE)
8 14 Jan 99 MWM DAF YOLLA DEVELOPMENT STUDY
A 16 Dec 98 MWM NIP PREMIEROIL

WOODBILL
Doc No: 9843-SK-24THORNTON REV DATE BY CKD Reve



Figure 3.7.2
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3.8 Cost Reduction Review

Yolla Development Study

)

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 normally manned platforms with dehydration and compression. Options for

lowering the cost include:

• 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.

• Lower installation 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 ofjacket and topsides may reduce fabrication cost in the order of A$5 ­

10M.

Pipeline costs

The main cost drivers for the pipeline are pipeline materials and vessel costs. The installed cost of

the pipeline might possibly be reduced by:

• 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.

• Use of lower cost Corrosion Resistant alloys (such as BCr). This would reduce costs on

White Ibisrrrefoil and also on the Yolla wellhead platform concept (Case IC2). Potential

cost savings based on Case tC2 are of the order of A$20M. 0I..J. C. s<. l c .

Onshore plant

A locally constructed onshore plant has been assumed. Lower costs in the order of A$I OM 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%.
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4 COST ESTIMATE

Voila Development Study

)

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 I Case Number (Cost in A$M)

Building Block IA 2A 3A 4A

JOPJ/y to Tasmania 40PJ/y to Victoria Per IA + 20,OOObblld oil Per 2A + 20,OOObbi/d oil

Yolla Wells 71 (3) 71 (3) 123(4' 123(4'

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 84 137

Onshore Plant 68 138 68 I 138

Onshore Pipelines 5 13 5 I 13

Project Management 31 55 36 61

Total CAPEX (II 409 713 519 828

AnnualOPEX 16 25 45 55

Abandonment Costs 32 43 39 51

Notes

(I) 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 wells 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 & II 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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Development Option I Case Number (Cost in ASM)

Building Block IB IC IC2 IA2 3B 4B

lA + Onshore IA wI subsea
COl removal completion

Yolla Wells 71(2) 6<)<2) 71(2} 71(2) 123(3) 123(3)

White Ibis 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

NCCBuoy 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 (I, 430 437 454 423 561 870

AnnualOPEX 17 11 10 16 22 32

Abandonment Costs 33 31 33 32 41 53

)

) Table 4-2: Alternative Case Cost Estimate Comparison

Notes

(I) See detailed cost summary for CAPEX phasing.

(2) Assumes 4 gas wells

(3) Assumes 4 gas wells and 3 multilateral oil wells

Table 4-3: Sensitivity Case Cost Estimate Comparison

Building Block
Development Option I Case Number (Cost in ASM)

IA3 IA4 lAS 2A2 2A3 3A2 3B2 3D 4A2

Yolla Wells 54'2} 71']) 71 (l) 71(]) 71']' 105(4) 101") 101,l) 123(6)

White Ibis Facilities N/A 124 lz4' 124 N/A N/A N/A N/A N/A

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 5 55 13 5 5 10 13

Project Management 28 46 45 55 40 34 34 36 45

Total CAPEX (I) 361 604 590 705 506 487 476 505 616

AnnualOPEX 14 20 20 25 18 44 19 20 48

Abandonment Costs 29 38 38 43 35 37 32 39 43

Notes

(I) See de'ailed cost summary for CAPEX phasing

(2) Assumes 3 gas wells

(3) Assumes 4 8as wells

(4) Assumes 4 gas wells and 2 multilateral oil wells

(5) Assumes 4 gas wells and 2 deviated oil/gas wells

(6) Assumes 4 gas wells and 3 multilateral oil wells

A WOODBILLTBORNTON1l.:\. 4-2 9843,0 IO.doc Rev B, 10/02/99



PremierOil Australasia Yolla Development Study

) 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

• Equipment & Materials Procurement

• Fabrication

• Installation

• 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 derived 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 + I0%.

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

A. WOODHILL THORNTON
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4.2 Cost Estimate Assumptions

Yolla Development Study

The following assumptions are based upon engineering input, previous project experience, current

market conditions, fabrication capabilities and 1998 installation rates.

Wells

•
•

•

•

•

Costs for Yolla gas and oil wells are as provided by Premier (refer Section 2.2 of this report).

White Ibis wells are assumed to be drilled by a semi submersible drilling rig with subsea

completions.

White Ibis well costs are based upon information received from Premier and benchmarked to

recent Australian developments.

CAPEX phasing assumed one year prior to Ready for Start Up (RFSU). Two rigs are

assumed 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.

• Costs are based upon 10 house cost data from similar Australian projects and vendor

quotations for equipment and installation.

• A two year 60/40 CAPEX phasing was assumed prior to RFSU.

• 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 D~B 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 durations 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$13M abandonment cost (of which A$IOM 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 IC2 were a one year construction period is expected.

A WOODIIILL THORNTON.r.r.. 4-4 9843rQ lO.doc Rev B, 10/02/99
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)

Offshore Topsides

• 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.

• Installation costs and durations are based upon published public domain items and costs from

vendors on recent projects.

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

• 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).

• 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$I1.5M utilising a HLV, ofwhichA$IOM is vessel mobilisation cost.

Offshore Pipelines

• Offshore pipelines are assumed manufactured in API 5L X65 ERW material.

• 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.

• 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 1Loading Line

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

price for a similar facility.

Subsea Oil 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 Ilscrap".

A WOODHILL THORNTON
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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 derived

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

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

• The estimates for the liquids lines are based upon historical estimating norms of

A$25,000 per krnIinch.

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

• 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 & -I RFSU reduced as appropriate.

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.

A WOODHILLTHORNTON
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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:

(1) CO, Removal - onshore CO, removal facilities are expected to cost ca. A$20M based on a

sales gas flow 000 PJ/a.

(2) CO, Disposal - onshore disposal of ca. 20 MMscfd of CO, via injection into a suitable

reservoir (if available) is expected to cost ca. A$120M based on an estimated compression

requirement of 60 MW.

(3) LPG Plant - LPG fractionation, storage and export CAPEX is expected to be approximately

A$20-25M for the Victorian and Tasmanian development cases considered.

(4) Offshore Oil Associated Gas compression CAPEX for recovering 20,000 bbl/d of oil is

expected to be ca. A$23M.

(5) 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.

A WOODHn.L THORNTON
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5 CONCLUSIONS & RECOMMENDATIONS

5.1 Conclusions

Yolla Development Study

(I) A conventional fixed offshore platform or Amp'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, ifrequired, 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$IOOM 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$lOOM cost differential

can be broken down into approximate. pipeline, CO, removal, LPG removal and onshore

pipeline cost differentials of A$50M, A$20M, A$20M and A$IOM respectively.)

(7) Additional marginal costs to include development of the UEVCM Yolla oil reservoir range

from A$lIOM 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. A$65M through use of Amp'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$lOlbbl oil price

range from A$135M to A$250M assuming recoverable oil quantities of9-l8 MMbbls. Hence

Yolla development options including oil production may be economically attractive.

A WOODHII...I.. THORNTON
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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 PJ/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.

(II) Utilisation 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 Melbourne landfall in Victoria (Venus Bay) is 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). It should be noted 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

reservOIr 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 Recommendations

Volla Development Study

(I) The issue of CO, disposal needs to be addressed In all cases and the environmental

consequences assessed.

(2) Economic assessment of 30 PI/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.

(3) 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.

(4) Further work is recommended to confirm yearly production profiles and reservoir (both Yolla

and White Ibis) behaviour especially in regard to assumed condensate yields.

(5) Further engineering effort to optimise onshore gas processes is also recommended on selection

of a favourable development concept.

(6) 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.
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(ACH 075 609 728) Facsimile
3rd Floor, 31 Ventnor Avenue (P.O. Box 1649)
west Perth WA 6872

644G64
61894804100
61 89324 1212

Australasia

FACSIMILE
REF: GJ/KS0908IGJ.15IMP/sc
CIRC:

DATE: 6 October 1998

TO: Woodhill Thornton Attn: Nick Patton 94867244

) 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.

I) 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.

2) Fluid compositions

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

3) Production profiles and field life

Field life for gas to Tasmania is minimum IS 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

Gas Capacity -
\( 0 n'1,.'J

Maximum 40 PJ/yr

// Se,n·".'-f

Tasmania Most Likely 30 PJ/yr Minimum 20 PJ/yr
Victoria Most Likely 40 PJ/yr '.- tjl1e,'-'
Victoria should be considered for a Swing factor of 150%

.I
I
1 - z)
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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:
• Gas injection volumes 20 mmscfld (probable).
• Water injection volumes 25,000 bId (contingent).

4) Well numbers are the subject of current reservoir engineering studies. For a first pass
estimate, the following should apply:

Yolla Gas reservoir 20 PJ/yr
30 PJ/yr
40 PJ/yr

Three wells
Four wells ;< 15 = '0<'5'";:)
Five wells

White Ibis Two wells
)

"Another" gas reservoir Two wells

Yolla Oil reservoir Five oil producers
One gas injectors
Three water injectors

5) Water depth

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.

6) 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.

7) Wellhead Pressure, Delivery pressures and product specifications
"L'<{"~

Flowing wellhead pressures for Yolla Wells will be approximately 3550 psia at initial
conditions and declining to approximately 700 psia at abandonment.

. '- l1,!VJO Ib~ /l...,...

For White Ibis and "Another" we should assume Flowing wellhead pressures of 2350 psia
initial and 600 psia at abandonment.

~l ~c...r'" .~ oj :./-

_ ""1011.J

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 CO2(quantities of < 2.0 %.

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.
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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.

Yom'il
MARKPOGS
Bass Basin Team Leader
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Company: Premier Oil Australia Ply. Ltd.
Well: Yolla # 2

Page: 1 of22
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 water and was transferred into
bottle

i SUMMARY OF RESULTS

RESERVOIR FLUID FROM 2802 m IN CYLINDER # L-453, Ex MPSR-BA # 0160

SATURATED VAPOUR:

1086,

09581
248.76

0.00402

Gas Expansion Factor (E)

!Gross Heating Value (BTU/ft3)

JGas Formation Volume Factor (Bg)

IGas Deviation Factor (Z)

IDew Point Pressure (psig)
jReservoir Temperature ("F)

Specific Volume (CFTILB) 0.05717

Density (gmlcc) 0.2802

Viscosity (centipoise) 0.0341

IMolecular Weight 26.70

!Gas Gravity (Air - 1.000) .. 0.919
I

Total Plant Products in Dew Point Fluid (GPMM):

RESERVOIR FLUID FROM 2802 m IN CYLINDER # L-453, Ex MPSR-BA # 0160

4.298 1

4788 psig @ 253· C I
Ethane

!Dew Point

Propane
Butanes

2.5991
1.8571

Pentanes Plus 1.427 i

RESERVOIR FLUID FROM 2815 m IN CYLINDER # L-395, Ex MPSR-BA # 0156

1

Dew Point 3660 wig @l 253 • C

Ethane 4.294

Propane 2.720

Butanes 2.185

Pentanes Plus 1.729



,Company: Premier Oil Australia Ply. Ltd.
!Well : Voila # 2

64'1073

Page: 1301221
File: P 98029,

COMPOSITIONAL ANALYSIS OF SOnOM HOLE SAMPLE
Cylinder number L-453, Ex MPSR-SA # 0160, Depth 2802.0 m

100.00

Reservoir
Fluid

Mol%

100.00

Stock Tank
Gas

Mol Of,

100.00

Stock Tank
Liquid
Mol of,0 0

H2S 0.00 0.00 0.00
CO2 0.30 19.66 19.46
N2 0.00 0.18 0.18
Cl 040 67.66 66.96
C2 0.23 6.41 6.35
C3 0.36 2.71 2.69
iC4 0.18 0.53 0.53
nC4 0.40 0.81 0.81
iC5 0.35 0.27 0.27
nC5 0.47 0.28 0.28
C6 2.31 0.41 0.43
C7 9.07 0.56 0.65
C8 1034 0.29 0.39
C9 16.53 0.19 0.36
Cl0 10.91 0.04 0.15
Cll 7.06 0.00 0.07
C12+ ~ Q.QQ M2

Component
Hydrogen Sulphide
Carbon Dioxide
Nitrogen
Methane
Ethane
Propane
Iso-Butane
N-Butane
Iso-Pentane
N-Pentane

.J Hexanes
Heptanes
Octanes
Nonanes
Decanes
Undecanes
Dodecanes Plus
TOTAL
Ratios

IMol% 97.31 1.49 2.47
IMolecular Weight 166.1 99.0 126.79
IDensitv(amlce<Cl60'F) 0.8073 0.6878 0.75
'Gravitv ('API <Cl 60 OF) 43.6 74.0 57.79
Heptanes PI u s Properties
iMol% 95.00 1.08 2.04
;Molecular Weight 168.1 104.8 135.09
.Densitv (gmloc @ 60 'F) 0.8091 0.6953 0.76
'GraVity ('API @ 60 OF) 43.2 71.6 54.79

I
I,

:Molar Ratio
.Mass Ratio
'Dquid Ratio (bbVbbl)
iGas Liquid Ratio
Stream Properties

lMolecular Weight
'Densitv obs. (amlcc)
jGravitv (AIR - 1.000)
'GHV (BTU/sef) .
Hexanes Plus Properties

0.0103 0.9897 1.0000 I
00630 09370 1.0000 !1.0000 @SC
1.0000 bbl (lj) SC 62830 SCF I

163.0 25.33 26.7
0.8044 (C) 60 'F

44.2 'API (lj) 60 'F 0.878 0.919
1018 1086

064
0.00

0045906

(P)ressure. 4788 pSig (T)emperature. 253 F

Decanes Plus Properties
IMol o/<0
IMolecular Weight 203.1 84.0 190.69
'Densitv (amlee @ 60 OF) 0.8311 0.6661 0.8311
IGravitv ('API <Cl 60 OF) 38.6 80.7 38.6
Undecanes Plus Properties
IMol% 48.15 0.00 0.49
IMolecular Weight 218.7 218.7
IDensity (gmloc (lj) 60 OF) 0.8390 0.8390
Gravity ('API ~ 60 OF) 37.0 37.0
Dodecanes PI u s Properties
.Mol % 41.09 0.00 0.42
Molecular Weight 231.0 231.0
Density (gmloc @ 60 OF) 0.8449 0.8449
Gravitv ('API @ 60 OF) 35.8 35.8

° ° ..'';

}

1
1



COMPOSITIONAL ANALYSIS OF BOnOM HOLE SAMPLE
L-Q13 Deplh 2015.2 m From MRSe-BB-139

: PremMl< OiIlwsttalia Ply. lid.

Ibis'l
I "- '::1 _ "., _I ,,(\ .-+-1.;...'" Page: 7 0131
'-'Jl'\l'9 ~'S ,. 1"f1I\c::JV..U£V Fne:P98045

64/1C74

100.00

Re_
flu;d

Mol %

100.00

StodtTank

Gas

Mol %

100.00

Sloe!< Tank

Uquid

Mol %

SuII>I' H2S 0.00 0.00 0.00

xide CO2 0.13 8.16 8.00

N2 0.00 1.97 1.93

Cl 0.44 n.33 70.92

C2 0.23 5.96 5.85

C3 0.51 3.61 3.55
;c.4 0.59 1.63 1.61

nC4 0.73 1.38 1.37

ne ;CS 1.40 0.97 0.98

nC5 1.29 0.69 0.70

C6 5.78 1.32 1.41

C7 20.63 1.29 1.67

C8 17.63 0.43 0.77

C9 15.81 0.18 0.49

Cl0 12.29 0.07 0.31

s Cll 7.42 0.01 0.16

s Plus C12+ &n llJl2 ~

~n

ea.tlon [);o

'ilrogen­dI1ane

-Propane
«>-8uIane

I-8ulane

tso-Penta
-'l-Pentane

lexanes
_nes
Octanes

""",,nes

ooupouent

/'"S
lde<:ane

-Oodecane

TOTAL

Ratios
IMolar Ratio

Mass Ratio

Uquid Ratio (bbU:

IGas liquid Ratio:

0.0196 0.9804 1.0000

0.0881 0.9119 1.0000

1.0000 @SC
1.0000 bbl@SC 41551 SCF

-Stream Properties
Molecular Weich: 122.0 25.21 27.11

Densitv obs. (am 0.7610 11lI60'F - -
Gravity (AIR = 1.: 54.3 'API @60'F 0.874 -
GHV (BTU/sci) : - 1272 -
Hexane. Plus Properties

""""10 : 94.69 3.30 5.09

MoIewlar Weigh: 125.5 95.0 • 106.1

Densitv (amlce I1lI 0.7672 0.8823 0.7164

G",.ity r API /Ol : 52.8
. 75.7 65.8

• "'ptanes Plus
,%

Properties

88.91 1.98 3.68

;.~lar Weigh: 128.2 102.3 114.5

IDensity (Omlce@ 0.7711 0.6921 0.7318

-IG",.itv ('API@ :

Decanes Plus Properties

51.8 72.8 6t.7

""""10 : 34.83 0.08 0.75

Molecular Weich: 161.4 84.0 144.7

Density (amlce @ 0.8023 0.6661 0.2023

G",.ity (.API /Ol : 44.7 80.7 44.7

Undecanes Plus Properties

Mol % : 22.55 0.01 0.44

Mc»ecular Weiah: 176.3 147.0 172.5

Density (9m1ce @ 0.8128 0.7400 0.8128
G",.ity (.API I1lI : 42.4 59.5 42.4

(T)emperature, 226 F(P)ressure, 3827 pSlg

Dod.cane. Plus Properties

Mal "10 : 15.13 0.00 0.28

Molecular Weigh: 190.7 - 190.7

Density (omlee Cl!l 0.8222 - 0.=
G",.ity r API @l : 40.4 - 40.4. . •

~.)

}

I
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1 INTRODUCTION

1.1 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 Oil 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:

White Ibis:

Latitude
Longitude

Latitude
Longitude

390 58' S
1450 16' E

1.2 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). Wayes 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.

1.3 Study Approach

1.3.1 Winds

Wind data were obtained from the National Meteorological Center (NMC)
(Appendix A). A summary of monthly and annual wind speed 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.

1.3.2 \Vaves

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

Job 1'0.2013 R924 Ver.O
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2 REGIONAL METEOROLOGY

2.1 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 ofland 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 300 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 results 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. Howeyer. as the cell reaches
the eastern part of the Great Australian Bight (near approximately 14QoE 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
1Qto 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 p.asses 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 to southwest. The wind speed is variable, depending on the proximity and
intensity of the centre of the low pressure cell, but usually ranges between 10 and 20
knots. Similar events are common throughout the year.
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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 300 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 Yolla-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, AprilfMay and OctoberlNovember are transition
periods during which either the summer or winter regime may predominate. More
likely occurrences are conditions which vary between the two.

2.2 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 travel 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 cells
existing outside the tropics. The winds about them rotate clockwise (Southern
Hemisphere) and the systems can be of the order of500 to 1000 miles diameter.
They are the cause of the common summer and winter gales that occur in the
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Southern Ocean. In the Australian area they are frequently referred to as southern
depressions.

During winter, extratropical cyclones occur on average once eyery 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 of25 to 35
knots with individual systems occasionally causing winds to 45 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 system 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 between 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 of24 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.
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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

7.2

Extreme Winds

A total of 37 peak wind events were selected from the 5 years ofNMC wind data.
The extreme analysis performed on these peak values yields a IO-year return period
wind speed of22.8 rnls 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).

Extreme \Vaves
A total of 31 extreme wave events were selected from the 5 years of modelled wave
data. The I-year and IO-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-bonom) 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).

Jobl'o ~013 R924 Ver.O
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8 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.

8.1 Previous Reports

Winds and waves in Bass Strait (Gibbs 1972)

This study reported hindcast waves west off King Island. A few events of about lO­
I1 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 of7.0-10.0 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% ofthe time while the hindcast in the present report
indicates 33.4% of the time.

8.2 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
of21 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 mat
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 modelling
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

Job No. ~013 R924 Ver.O
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Wind Soeed(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
Aor 6.9 0.5 17.0 3.4 W SW
May 7.5 0.5 20.6 3.8 W NW
Jun 7.9 0.5 18.5 3.5 W NW
Jul 8.2 0.5 20.1 3.3 WNW W
Aug 8.9 0.5 2\.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 WSW
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 I - most Common wmd direction; Mode 2 - second most common wmd dIrectIOn.

Table 4.2 Summary of winds over the period January 1992 - December 1996.
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Sismificant wave height (m) Mean wave period (5)
Month Mean Min Max S Dev Mean Min Max S Dev
Jan 1.6 0.5 6.5 0.8 6.5 3.8 9.4 1.0
Feb l.4 0.5 4.8 0.6 6.2 4.3 8.5 0.9
Mar 1.5 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 0.5 6.2 1.0 6.7 4.0 11.0 1.0
Jun 1.9 0.5 5.2 0.9 6.5 4.2 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 overthe period January 1992 - December 1996.
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Mean Current Peak Currents
(m1s) (m1s)

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 seasonal estimated mean and peak surface currents.
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Return Period (Years)
1 2 5 10

Wind Speed - Theta M (m/s) 19.9 20.8 22.0 22.8
Sianificant Wave Height - H, (m) 6.0 6.3 6.6 6.8

Table 7.1 Summary of extreme wind and wave conditions.
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Return Period (years)
I 2 5 10 25 50 100

Wind-Driven Storm
Current (m/s)

5 m below 0.68 0.81 1.00 1.15 1.36 1.52 1.70
25 m below 0.30 0.35 0.44 0.52 0.63 0.73 0.84
45 m below 0.14 0.16 0.20 0.24 0.28 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 0.98 \.II 1.30 1.45 1.66 1.82 2.00
25 m below 0.60 0.65 0.74 0.82 0.93 1.03 \.14
45 m below 0.44 0.46 0.50 0.54 0.58 0.63 0.67
65 m below 0.36 0.38 0.39 0.41 0.43 0.44 0.46

.. \
."'j

Table 7.2 Summary of extreme currents.



CEOSAT Waves 1n Bass Strait

-J Percentage Occurrence of Signl (lcant Total ~ave Height (m) v, ~;nd Speed (m!,)

III
0-
n

Wind speed (m!,)

00- ,= 0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0 22.5 25.0

to to to to to to to to to to

( 0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0 22.5 25.0 Total t

Significant Total Wave Height 1m)

00- ,. (

['T1 _. 0.0
0.00

O~ 0.0 • 0.5 1. 19 4.76 3.17 0.40
9.52

~;r
0.5 . 1.0 3.57 4.76 5.16 2.78

16.27

-J.L> 1.0 1.5 0.40 3.57 7.14 5.95 0.40
17.46

o.~
1. 5 . 2.0 0.79 2.38 9.92 11. 11 3.17

27.38

III ::> 2.0 . 2.5 0.40 2.78 6.75 3.97 1. 59 0.40 15.87

~ ('l 2.5 3.0 2.38 2.78 1. 59 0.40
7.14

!",< b:40
0. 3.0 3.5

1. 19 0.79
2.38

... 3.5 4.0
0.40 0.79

1.19

~ 4.0 ~.~
1.19 1. 19

~

CT 4.5 5.0
0.40 0.40 0.40 1. 19

c 5.0 5.5
0.00

~

0' 5.5 6.0
0.00

::> 6.0
0.40 0.40

0...,
~ Total t 0.00 5.95 15.87 28.57 29.37 12.30 5.16 2.38 0.00 0.40 0.00 0.00

S·
0. signifies 0.0 '1
In slgnif\cs ( 0.01 t

.",

"" Data descr\ptl0n CEOSAT wind/waves
0.

< Record period April 85 to Aug 88
In Total records read 252
~ Recs w\th missing data a
III
<
"

Min Ma. Mean S.oev

:r
"

~Ind Speed (m!') 0.01 22.33 7.57 3.50

liQ' Significant Total \.lave Height (m) 0.05 6.15 1.63 0.93

:r-0- ~I Science &Engineering - 15:53 Jan 5 1998 (~STl

" Program: ocemat Source: all.bln1 OUtput: j fLout
:J.
<
"0.

:;'>
0
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Wind Sneed (mts)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Mean 6.8 6.2 6.3 6.9 6.9 7.1 7.4 7.2 7.6 6.6 6.8 6.7

Std Dev 4.1 3.7 4.1 4.6 4.5 4.8 4.7 4.4 4.9 4.3 4.5 4.1
2*Std Dey 15.0 13.6 14.5 16.1 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 2.0.7 20.4 21.5 21.5 20.4 22.3 19.5 20.3 19.0

Sianificant Wave Hei~bt (m)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Mean 1.7 \.8 1.4 \.9 1.8 1.7 1.8 1.8 1.8 1.6 1.8 1.8

Std Dey 1.1 1.2 0.9 1.3 1.2 l.l 1.0 l.l 1.2 1.0 1.1 Lo
2*Std Dey 3.9 4.2 3.2 4.5 4.2 3.9 3.8 4.0 4.2 3.6 4.0 3.8

3*Std Dey 5.0 5.4 4.1 5.8 5.4 5.0 4.8 5.1 5.4 4.6 5.1 4.8

Note: The 2'std deviation and 3'std deviation would giYe the approximate 95'" and 99'" 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 400 S-41 oS, 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 stated/restated prior

to thinking about options, they are:

As a general rule onshore processmg IS 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 smgle source gas sales. However, iflease 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 storage tanks are not hkely to be. economic due to

the relatively small amount of oil. With a pour point of 15°C long-term 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 glvmg early cash flow WIll be attractive.

Own on-platform drilling with so few wells envisaged is unhkely to be cost effective.

Do not totally negate the B&R work (confirmed by MAl), 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 alloy (CRA) pipehnes. (Cost reductions may

be achievable through use ofCRA clad CS pipehnes.)

• Three-phase pipeline options are hIgh in capex due to the cost of the pipehne and large

slug catcher. (CRAs for these long pipehnes can be very expensIve - however, some

protection IS offered by the oil coating the steel reducing the corrosion rate).

• Onshore 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.compresslOn 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 (bhnding) and need much space to achieve

acceptable CO, levels. Unhkely to be not normally manned (NNM) with membranes.

CO, may have to be mjected unless the gas IS used directly for say power generation. Venting

may raise environmental concerns. Re-mJection 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 processmg (all otl & gas optIOns) WIll have

to be fully manned. Fixed structures with less processmg can be !'>'NM.

20,000 BOPD of 011 requlnng gas Itft and mJection water may be difficult to make economic.
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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:

(I) - 80 MMscfd sales gas to Tasmania

(2) - 110 MMscfd sales gas to Victona

(3) - 20,000 BOPD plus 80 MMscfd Gas to Tasmania

(4) - 20,000 BOPD plus 110 MMscfd Gas to Victona

It should be noted that Victorian gas will have to be produced to plpehne specification; Tasmanian

gas may only require minimal processing to allow it to be used as MagneSite tiline fuel gas.

Block flow diagrams for each of the above basecase opllons (Cases lA, 2A, 3A & 4A) are attached

along with several potential alternatives (Case IB, IC, 2B etc.).

CASE IA
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 (Burnie, Tasmania). C02 remains m sales gas. Mmimal gas dew pointing.
30PJ/yr (ca. 80 MMscfd) gas sales to Magnesite mine. Condensate export via existing Tasmanian
oil products import route?

CASE IB
As per Case IA but with C02 Removal onshore.

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

CASE 10
As per Case IA but with C02 Removal offshore. Will result m lower pipehne 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 Ibis gas wells envisaged. Production
coohng provided to allow effective gas dehydration. Two phase CS pipeline to shore (Black Rock,
Vic.). Onshore faCilities include C02 removal, gas treatmg to Victorian pipeline spec, condensate
stabilisation & LPG fracllonation. 40PJ/yr (ca. 110 MMscfd) gas sales. Liquids export to
Geelong refinery?

2
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CASE2B
Will be developed to examine offshore C02 removal if Case 10 indicates this alternative is
beneficial. (Case 10 offshore C02 removal may allow a line size reduction from 10/12" to 8110"

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

CASE3A
As per Case IA but with the addition ofYolla 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. Oil export assumed via FSU with
heated tanks for 5 years. Gas facilities required for 15 years. Onshore gas treatment facilities
flexiblltty required to deal with varying proportions of associated gas & Yolla Gas in feed gas
pipelIne.

CASE3B
As per Case 3A but wllh heated (pumparound) subsea oil storage & oil export Via shuttle tankers.

CASE4A
As per Case 2A but with the addition ofYolla 011 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. Oil 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

CASE4B
As per Case 4A but with heated (pumparound) subsea oil storage & oil export via shunle tankers.

Offshore Development Options

(a) Base Case: Steel jacket with integrated deck

Advantages:-

Simple proven concept.

Dlsadvantages:-

Abandonment cost of fixed structures is high.

(b) As in a) above but with a second-hand SS or Jack-Up

This was generally disregarded in the B&R report due to the high cost of the 55 & Jack Ups. This is

probably no longer a factor as the extent of exploration drilling is down due to the current oil price.

(Look to see If 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 Itmllations espeCially for future expansion. Would have to be fully manned.

3
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(c) 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 hke an onshore plant.

Abandonment costs low. Lead times low as there is more room to install equipment hence

construction time reduced. Wells can be drilled 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 drillmg can be done dIrectly

off the deck. Could be Not Normally Manned. Abandonment costs lower than above.

Disadvantages: -

Drilling can not really start until deck is in location.

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

Advantages:-

Concrete barge has advantages of c) above.

Dlsadvantages:-

Abandonment expensive. steel jacket more expensive than wellhead pcket. Dnllmg has to wait untIl

mstallation 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 steel deck integral with"GBS on float out. Ballasting ofGBS 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.

( t) Three-phase !low usmg either a wellhead platform or subsea completions. The subsea wIll

need a buoy for power and communication lmks.

4



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

Advamages:-

Allows shutthng of a dead crude.

Disadvantages:-

FPSO will have excessive oil storage capacIty and IS hkely to be expensive & insufficIently reliable

for a standard gas sa les con tract.

Note: Consider a SImple tanker with \tmlted modular processmg eqUipment placed on the deck. Some

suppliers have SImple moonng systems that could be apphcable. Together thIS may cheapen the cost

of an FPSO optIOn.

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

This is like two concrete barge decks one supported above the other by steel tubulars one at each

comer. Both decks are buoyant and the total facility IS catenary moored. It is possible to have some

limited storage m the bottom deck whIch IS underwater.

-,
Advantages:-

Very simple and cheap construction. No heavy lift vessel required, m-shore fit out, some oil storage

if required. More stable m hostile waters than a flat barge.

Disadvantages:-

ReqUires subsea completIons. ConditIOns m the Bass Straits may be too severe.

(i) AMEC Strand Jacked Barge Deck

Either a concrete or steel GBS WIth four steel shafts. The GBS IS 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 Arne which had similar duties and water depths.

Advantages:-

Very Simple constructIOn, schedule short dependmg more on long lead process equipment. Dnlling

from structure. 011 storage allowmg a dead crude to be shuttled away and a smgle phase gas line to

5



shore. Abandonment costs low.

Disadvantages:

Cost?

G) Subsea Processing
Many organisations have attempted subsea processing and eventually these will prove economIc.

Currently Hardy Oil & 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 prelimmary process sImulatIOns.

Development of preliminary topside facility weight & space requIrements.

Selection & cost estimation of offshore development options.
Cost estimation of favourable process I offshore development optIOn combmatlons.

Identification of potentially viable field development concepts for further evaluatIOn.

6
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YOlLA DEVELOPMENT STUDY

RESERVOIR COMPOSITIONS

Component Yolla Gas White Ibis Gas Voila Oil (1)
H2S 0 0 0
C62- 19-46 8 5-49
N2------ ---01-8-- ---- 1.93 0.5 --

Methane ---------66.96----- 70.92- 49.82--
f---------------- -- ---- ---
Ethane 6.35 5.85 6.54b--- ----- -.------.----- --- -- ------- --
Propane 2-6!J 1--- 3.55 3.88
i-Butane 0.53 1.61 0.76-------.
n-Butane 0.81 1.37 1.04i=Pentane- 0.27 --- -- 0.98---- 0.67---
n-Pentane--- ------0.28--- --- 0.7- ----0-.--65-
n::Hexane---- ----0.43- -----~--- 1---- 1-47
-- --------- --- ----- -- -----------
n-_':leptarlEl . ....ll.~5 1.:.~ 36~_

n-Octane 0_39 0.77 3.07
-----~-- - ---- -- ----- -------~c=_--__1

n-Nonane 0.36 0-49 2.37
ii~Decarie- ---- - --0:15 -1-- 0.31 - -----=1..c.9----I

i;l=-61-1 0.07- 0.16 -:01-:O.3c;;8c----J
n-C12 --2:06--
n-c13- ----- 1.79
n-G14----- - ----- 1.77
n-C15 - --- ------ 2.17
n-C16 ---- ---.- -- - ----- 1.75
n-C1j---- --- - -- ---~-------t---- 1.88
n-C1S------ - ------- 1.57

n-C19 -- --- -- - 1-42
rn--cii---- ------~----I--- 2.38
------------~ - ------- -------. --+---------1
C12+ (Yolla) 0.42
----.---------- 1---- ------ -- - --------=-co-=-----+--- -----I
c12+ (W Ibis) 0.28
TOTAL: 100 100 100

Hypothetical Component Information

Component Density (kg/m'l MolWt BP (OC)
C12+ (Voila) 860 240 323
c12+ (W Ibis) 822

1---
191 257

NOTES
(1) Yolla oil reservoir gas cap composition produced by flashing the oil composition

at 18,580kPag & 98.3°C (2695psig & 209°F).

A. WOODHILL THORNTONLwA.
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YOLLA DEVELOPMENT STUDY

)

ASSUMED VICTORIAN GAS SPECIFICATION

Specification Limit
C02 Content 3 % (max)
Total Sulphur 115 mg/m3 (max)
Mercaptan Sulphur 23 mg/m3 (max)
H2S Content 11.5 mg/m3 (max)
Free Oxygen 0.2 % (max)

Gross Heating Value 966-1127 (36-42) Btu/sci (MJ/m3
)

Wobbe Index 46 - 50.8 MJ/m3

Water Dewpoint 112 mg/m3 (max)
HC Dewpoint 2.2 ·C

Supply Temperature 71 ·C
Supply Pressure 6900 kPag

Data based on Rei 1.

A WOODHILL THORNTONLoA.
I

18/12/98 Sales Gas Spec.xlsAssumed Vic Specification
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PltOCESSlllTILITY F.Ql1IPMENT L1S'1

ONSHORE EQUIPMENT

'AGNO

.... :I'OIA

...·201.
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v_mV__
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OlY OESCRIPTION

SWCCAl",,""
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YOLLA DEVELOPMENT CASE 3A
I'RO('ESSlI'TILITY EQI'IPMENT LIST

PIPELINES

CESIGN DESIGN OlfF POWER HEAT fTPRNT OR' oPTG
TAG NO. alY DESCRIPTION NOM'NAl PRES TEMP

DIMENSIONS
HEAD I DUTY TRNFR HEAT 'COOl MOe AREA WEIGHT WEIGHT REMARKS

CAPACITY AREA MEDIUM
IkPagl (·C) (kPa, (kW) ,m2, ,m2, II., Ilel

1 GAS I CONDENSATE SUBSEA PlPEUNE go MMIdd "'00 '00 12'". IJOkm. 10 OmmWT CS OfFSHORE FACILITY TO SHORE. 2 PHASE. API5JlL6S
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HEAD
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DIMENSIONS
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0 __ . _ E __ J'~ .1- 1\.

PltOCESS/l'TILlTY E\JI'II"1f:NT LIST- - -
OFFSHORE EQUIPMENT -

DE..". DESIGN 'YPE O,H DuTY/
HEAl fTPRNT DRy OP'C

TACNO DTY DESCRIPTION CAPACITY PRES TEMP
DIMENSIONS VIM HEAO POWfR

TRNFR HEAT I COOl
MOe AREA WEIGH' wEICHT REMARKS

(kP-01 t"CI
1m, 54" IkPJI, IkW,

AREA MEDIUM
Im21 (leIAtR-r:LR 'm'

(I'"

YY't1-10IA E , PRODUCTION WELLHEADS CRA llNEO FLOWLINESI PRODUCTION MANIFOlDS

V·10t , PROQUCTk)N SEPARATOR ,00MMsdd 13900 90 I ~ Ie>. 4 ~ TIT H CS " 130 '6' CRACLAO

V·'02 , TESTSEPAAA,TQR 2S MMsdd 13900 90 081(L. 211 TIT H CS • " 36 CRACLAO

V,'03A , BOOSTER COMPRESSOR SUCTION DRUM 50 MMsdd 13900 90 '210.4ITIT V CS • .3 " CRAClAO
V.I03B , BOOSTeR COMPRESSOR SUCTION DRUM 50MMsdd "900 90 ,210.4ITfT V CS • .3 " CRACLAO
V.IOC , TEG INlET SEPARATOR '00 MMsdd "900 90 ,SIO.4STIT V CS • ". '61 CRACLAD
V.105 , TEG CONTACTOR 'OOMMKId 13900 90 121O.lI.OTIT V CS • 1<0 ". CRAClAO
V.Xi1 , CoHoeNSATe FLTER 4000BCPO ;3900 90 04101112TIT V CS , o. 01
V.~

, ~OENSATE <::.a.-.LESCER .... BePO '3900 90 Oll101l1l1TIT H CS • " "V'3I?~
, LP FlARE I DRAIN DRUM 3,. 90 , SIDll4STfT H CS ,. 31 10 DRAINAGE FROM V·t01

V-30' , PRODUCED WATER OEGASSER 'OOOBWPO 3" 90 1.0lDll3STIT H CS
"

I< J3
V-303 , HP FLARE ORUM 50MMsdd ,.. 90 2,1Q.64TIT V CS • • 0 ".v_ , FUEL G:AS KNOCKOUT DRUM 2MMsdd 13900 90 05J[)lllllTIT V CS , O' \I CRACLAO

HC-30' , PROOUCED WATER HYOROCYCLONE 2000 BWOO "900 90 011Q1l20TfT H CS • 0' 01 INClUOES llml. SPARE CAPAClT'r. SS LINERS

E·,OlA , PRODUCTION COOlER '3900 90 120'l.25W AIR CLR "00 OJ. AIR CRA TB 30 .. 10 2_~. MOUNTED ABOVE COMPRESSOR SKJOS
e.10;9 , PROOUCTION COOlER '3900 90 120l1125W Am CLR "00 '3. AIR CRATB 30 •• 10 2 _ 5O'Ilo MOUNTED ABOVE COMPRESSOR SKIDS

E·20M , BOOSTER COMPRESSOR AFTERCOOlER "900 ,,. 120l1125W AJRClR 3200 "'" AIR CRA T9 30 "0 ,,, FutuRE 2115O'llo.lo4OUNTEDA8OYE COMPR."SKJOS
E.20.!B , BOOSTER COMPRESSOR AFTERCOOlER 13900 ,,. 120Lll2SW AIR CLR 3200 '50 I AIR CRA T9 30 110 ", FutuRE 2. 5O'Ir., MOUNTED A80YE COWPR. SKJOS
E-202 , GAS 1TEG EXCHANGER 13900 110 81L.04W S.' ,. 300 GAS/ TEG CS I 6' ••
C·20'A , BOOSTER COMPRESSOR 1120 Klm3hY 13900 'SO .... ",. • fuTuRE
C·2018 , BOOSTER COMPRESSOR Il20 Kl m3ItV 13900 I,. .... ",. • FutuRE
K·201A , BOOSTER COMPRESSOR DRIVER IOOL.30W 30 '63 '" FUrURE ·2. 5O'Ilo SOlAR CENTAURS
K·20IB , BOOSTER COMPRESSOR DRIVER 100LllJOW 30 '63 2...S fuTuRE, 2 II 5O'Ilo SOLAR CENTAURS

P·201A , CONOEN$ATE BOOSTER PUMP 30m"'" 13900 90 SOL.20W .... 18 '0 II II FUrURE·211~

P·20Hi 1 CONDENSATE BOOSTER PUMP 30m"'" 13900 90 SOlll20W B'" I. '0 II II FUTURE ·2k~
p.2:02A , LP FLARE 1DRAIN DRUM PUMP 30m"'" ... 90 JOl.10W 3,. .. 3 O' O' lP FLARE ORUM LIQUID PUMPED TOHP FlARE DRUM
P·202B , lP FLARE I QRAjN DRUM PUMP 30"""" ... 90 JOl.'OW 3,. .. 3 O' O' lP FLARE ORUM LIQUID PUMPED TO HP FLARE ORUM

P·101A , HP FLARE oRUM PUMP 30m"'" 13900 90 60L-2SW ,,.,. '50 15 21 21 ,.....
P·lOtB , HP FlARE ORUM PUMP 30m"'" 13900 90 80L.,,5W ,,.,. '50 II 21 21 ,.....
Z·201 , TEG REGENERATION PACKAGE ,00MMsdd 70ldSW " 383 >T. oeSIGNWATER FLOW 40 8WPO

,It·100 , PIG LAUNCHER 13900 90 08101110Tll CS I< 'B ••
1 POweR GENERATION ,00Lll'OOW ,... '00 230 300 NORMAL/STANDBY/EMERGENCY, FlARE TIP I.IGNITION SYSTEM 50 MMsdd IOlll50W , 06 '", FIRE PUMPS ,...""" 60LllJOW 20 150 200, WORKOYER FACk.lTI£S 200 200, ACCOMMOOATION , S PPlIJO BEDS 'SOl.lOOW ,,. ,,.0 ,,.0, POTABLE WATER PACKAGE 10l1180W 50 '00 1>0, MYAC JOL dOW '0 30 '0, CRANE 300 300
1 INSTRUMENT I SERVICE AIR PACKAGE 40L.80W " 110 "0, DIESEL FUEL SUPPlY 1 TREATMENT lODAYS JOl_JOW '0 '0 .,, GLYCOl STORAGe I TRANSFER PUMP 'm3 20LkJOW '0 '0 .0, SURVIVAL CRAFT 20MEN '0 10, SEWAGE TREATMENT UNIT JOMEN 20LdOW 6 , 0 .30, HELIOECK '000 '000

TOTAL '" 101.1 11'.1 ;..
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y- IIH II'I\- lA: l J
Pl{Q('[SS/lITiUTV .:OIIII'MENT I.lST

ONSHORE EQUIPMENT

DE..... DE.....
TYPE e," cur" """ fTPRNl ef" ""'0

tAG NO. QTV DESCRIPtION CAPACITY ....s f ....
............ v.. HEAC POWEJl

TRNfR 1"IEA1ICOOl woe AREA we.,." we"",' .........s
COl ~&),~

ARE' WE.,...
...." rei (.,p.) .Wl

""
C"'" "1 '"

....2I)IA SWClCAfeHE" "...... tJOO .. 111O.»OY". H CS lOO "'.0 1. !IO'lllo. EPOAY \..INfO

"'·2011 SlUoCAT01ER ,,...... ,>co .. U16.iUTff H CS lOO ,.,0 2. SO'Ill. EPOXY UNEO

v.", ~if:STA8USAllClN COU........
_......

""" '30 151(h,I,nn v cs • '" 22 TRAYS

v·'" lOW TEMPEAAME SEPARATOR ....."" IOllO ·21 lllfi".om v CS , ",
v·_ SAi:£i GAS COMP. sUCTION DRUM ....."" 1COO .. 1a115.'u TIT V cs • " "' ....
..,·)0(8 SAiii oMCOMP. SUCTIONORUM ..- 1000 to IOC.'.STlr v os • " "' ....
v._ WS GAs ccii.W. 0tSCHAAGE DRuw so .....tdd ,>co to 1.316 ~ •.• lIT V CS • .. "' ....
v."'" WS GAS COW". DIScHARGE CA.... so "..held ,... to lJIl5;UTIT v cs • .. "' ....
v.2OI GAS R£COII£Av CoMP. SUCTION DRUN ) 5 '''''del - to 0.110 I U TIT v CS • "
"'·207

FiAAiOR\M _.. soMloiidd 350 .. U101I'1.2TIT H CS " ro,

V·2OI FUEl. GAs 'KHcrioUT DRUM lMMKfd roo; ;20 oi i) '."2.5 TIT v CS • 23 EXPECTED FUEL GAS RATE 10 WMKld

V·2OI TEa WT SEPAAATOR 100 lolMKtd ,>CO to I.StO.urlT v es • ..,
...·210 TEO CONTACTOR ..• 100 MMKld llioO io 1.21OIlI.GrlT v CS • U.O CAACLXl

"'·lIlA HO;:·oil 0Rut.l lOCO ,.. 1.5 iO.:4.STIT H CS ro ..,
...·2118 HOfOil i:iRuM ,000 250 I uli4.~TIT H CS ro ..,
"-212 ~f9iLfiTER 1800 ,.. O.fL~i~·fw cs , 0.5

E·201 1 C~Tt: STA.8USATION REBOUR "'" ,.. 11.cie.3T1T o<en. .... so HOT 00<. CS .. ,.,
'.202A , sALii GAS CClW. ~RCOOl.EA 'Silo ,.. 12.0i..i"1.5W ..."'" ItO " ... es " 21 ,.""' .._--
E.2029 , iA.L.£s GAS"C.oMP•m£ACoci£A ·txiO ,so 120Lli.5W AitaA ItO " ... cs " 2.1 "' ....
E·iOi . , GAs~v COMP. JJTERCoOi£R 1OciO 1So 12.oIit.5w~

,.. " ... CS 21 "
E.204· , ~n Rl.M)()WN-ciXi..ER- ;;m 2i> liil"i"EW ~~ - .. ... cs 50 5:4

dOi
.. ,.

~!.~~u~·"- _.... ~ iO ,:fr~~'!"· SOT .. 30 GAS/TEO CS , ,-, _.-

C-20, i" - liiiCiIlU eo..FREsSOR 7000 ii I>CO ".. ORIVEH BY T\JR8O EXPNClER 1(·201

C-202A , SALES QAS cOMPRESSoR i300 i25 .lOO 2tOO 2 I ltlO'l

C:2029' * '. SAl.fS OASCOMPREsSOii iiti5 125 'lOO 2tOO 2 I ltlO'l '-
C-20, , GASA£COiiERy c:OMPftEsSOR ,.;00 '20 "" ,..
1(-201 , T\.iii8O-e.iCPANOER iOoti .21 '.OLII.OW ".. ,,.. " ,so DAMS SALES GASCOMPftESSOFl LP STAGE e-~ .

•.202A 'j SALl:S·QAS COMPRESSOR ORNER 100·L·a'.OW ".. 30 II.' 2 I ItlO'l SOLAR CENTAUR

..- , SAUS GAS COMPRESSOR oRMR 100La'.oW ".. 30 IIU 2 I ItlO'l SOLARCEHTAUR

'·203 ,- QAS~RE~RY COtM'RESSOR DAMR 10Lli:O·W ,SO 2f lU GASENOlNE

P-201" , ~TE PRODUCT PUUP " ...... "toO to 50La2.0W .... " ro " 2 • ItlO'l. TO BE CONFIRMED

P·2018 , C6N0EHsATE. PROoucT PtJMp " ...... 13;00 io UL-i2.0W .... " ro " 2 I l00"a0. TO 8£ CONFIR..ED

p.2OiA
.,. Fi.AAiORi.it PUMP -- 30m"" ·SoO- to foi.'.o-w ,.. .. , 0.' 2.1tlO'l

P.2029
. ,._. RAAi-oRli,i-PtMii . 30 .",. ...- - 00· io"L.':G"w ,.. .. , "0.4 2.1tlO'l

P·20M , HoT oi-PiJiip . laOO ;;0 l.'-L";iijv.i "
, 10 2.1tlO'l

P·20)8 ,- ~f~PVMP 1800 ,ic 1:'~~-:O:Tw· "
, 1.0 2 I ltlO'l

T·"'" 1 COiiOENsATe STWGe. TANK 24ooo88l " .. 2O.01O.iI2.5H V CS ... EACH TAMI II DAYS STORAOE

T.2ooe , C~ STOAAGE TANK 24000881 ·ii io 20.0 10 "·ifs·H ii cs .•&4 EACH TANK II DAYS STORACE

T·201 ,- ~f!Ew"fiR TANK . 1l1OOO89L 7 , rDa 12.2 TIT '" 11.6

Z·201 ONSHORE fED O£l-n'DRATlONp~ 100 .....add 10L13SW " '"
,.202A WASTE.~T RECoVERy LNT ".. ,.. 14Lae.2W .... SO 21.1

Z-2028 wAiTe:~T RECcNERY lHT "CO ,.. e4LI1I2w .... SO 2f'

,.lOO PIG RECEIVER ,"" to 0.• 10 a 7.0 Tn H cs " .. TAlJNt(,L»€ PlO RECEIVER

11-·201 P'!3l..o\lM'CHER "'CO to oelOII.OTn H cs ro " 5AL.E.S GAS LINE ptQ l..o\lM'CHER

, Powvt O£HEAATKlN ,-, eo.m.o.. """", w...........
i OiFas, ~ ~, STORE, Cpt SEPARATOR '.OL.'.OW " ~, FIREW"fER PUMPS - .. HLIISW " ro'
"

iNSTRuue:NT / SERvlCE ....R PACKAGf l<ioo .. 30.0 .:;:.
, STORM·WAfER~ ~.,..

TOT.u. 201' tss.• ..,

A
...1';;0
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- YOLLA DEVELOPM ENT CASE I A2

PROC'I::'SSllrnLiTY EQl'IPMI::NT LIST

PIPELINES
- ..

DESIGN DES"'" OOFf DUTY I
HEAT fTPRNT 00' ClP'a

NOMINAl. OlMENS!ONS TRNFR ,..EA1,COOl

''''' NO
ON Df.SCRlPnoN CAPACIN

PRES Tft.4P H'Al> POWER

~'"
1ol[[)IuM

MOe AREA WEoGHT WEIGHT REMARKS

(lPlt91 I'CI IkP., "WI m2
1m2, II., I~'

, CAS ICONOENSATf SUBSfA P1PEL»IE 90MMIdd "'''' '''' Ir J: 170M'" 10 OmmWT CS OFFSHORE FACILITY TO SHORE 7PKASE.API5t.Jl,55
CRACQATED FOR FIRST 5Okn'l11olECH BONDED)

, SAlES CAS EXPORT PlPEUHE es MMIdcI 'JOO '''' 1fT. 3Olu'n I: 7 9r'MIWT CS GAS EXPOAT TO MAGNESITE MINE. APl5UlS2

•
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JI y' I u ~r , I u

,'ltO('ESSIlITII.lT\' E()lJI PM .:NT LIST

- - -
OFFSHORE EQUIPMENT -

()(SIGN ()(SIGN Tv"
0'" OUTY I

HEAl HPRNI ORv ""TO

TAG NO 01v DfSLfllPIlON CAPACITY ""'5 TEMP
DIMENSIONS VII<.

"''''' POWER
TRNFR HEAT ,COOl.

MOe "'REA WEIGHT WEIGHT REMARK.S

tkPagl I·CI
1m, SaT I (liP.) (kW)

....EA MEOtVM lln;'>l ,., lleJ
AIR CLR 1m2'

WH·101A e , PRODUCtiON WEllHEADS
eRA LINED FLOWLINES I PROOUC lION MANIFOlDS

V.1Ql , PROOUCTION SEPARATOR 100 MMIc:Id 13'lOO 90 lSIC.4511T " CS " \30 '" CRACLAO

'f.1~
, TeST SEPARATOR 25 MMsdd '3900 90 08ICh2ST/T H CS • " 38 CAAClAO

Y·103A , BOOSTER COMPRESSOR SUCTION DRUM SOMMsdd 13'lOO 90 121()a4 1 TIT • CS • 8J " CRACLAD

v.~t;'8 1 BOOSTER COMPRESSOR SUCTION DRUM SOJolMsdd '3900 90 121O.4'1fT • CS • 8J " CRAClAD

V·104 , TEG INlET SEPARATOR 100 MMsdd 13'lOO 90 15l)a45TIT • CS i l3i " 7 CRACLAO

V·105 1 TEGCONTACTOA l00WMsdd 13900 90 121D.som • CS • '" 22. CRACLAO

V:20," 1 CONDENSATE FUER 4000OC-PO 13900 90 OCtO.12T1T • CS , O' 07

\1:"202 1 CONO£NSATEC~ESCER "OOO9C~ 13'lOO 90 0810.18 TIT H CS • Ii "
.-301 1 LP FLARE I DRAIN DRUM :>so 90 151O.45TIT H CS " " 70 DRAINAGE FRONV·101

\1-302 1 PRODUCED WATER DEGASSER l000BWPO 350 90 '010 d.S TIT H CS " " 33

~~ 1 HP FLARE ORUM 50MMSdd 350 90 2110116. TIT • CS • 80 119

V~ 1 FuEL GAS KNOCKOUT DRUM 2 MMldcl 13'lOO 90 OS10.18TIT • CS , Oi 11 CRACLAO

~~i , PRODUCED WA TER HYOROCYClONE 2OOOBWPO 13'lOO 90 071Q120TlT " CS • 0' 01 INCLUDES lCll:W- SPARE CAPACITY. SS LINERS

E·1011. , PRODUCTION COCllER '3900 90 ,201112SW AJRClR 1100 93. AIR CRA TB 30 •• 70 2 II 5O'lo, MOUNTED /4BICNE COtolPRESSOR SKIDS

E·l018 , PRODUCTION COOLER '3900 90 '20l12SW AIR ClR 1100 93.' AIR CRA T8 30 •• 70 2l~, MOuNTED ABOVE COtolPRESSOA SKIDS

E.201A- , BOOSTER COMPRESSOR AFTERCOOLER 13'lOO 150 '20l.2SW AlR ClR 3200
'" 7

AIR CRA T8 30 110 '" FU11JRE. 2 II 5O'lo. MOUNTED AlKNE coNPR SIOOS

ii018 1 BOOSTER COMPRESSOR AFTERCOOLER 13'lOO 150 ,20l.2SW AlR CtR 3200 "., AIR CRA T8 30 110 ", FUTURE, 21~. MOuNTEDAflOVE coUPR SIOOS

~:.~-- 1 GAS' rEG E,ll.CHANGER 13'lOO 110 67t.O.W SAT 50 30.0 GAS/TEG CS 7 ., i.

(::201;' , BOOSTER COMPRESSOR 1120 ae:t.m3ItY 13'lOO '50 8500 2150 • FUTURE

C:-io18 , BOOSTER COMPRESSOR 1120 ad m3hY 13'lOO '50 '500 2150 • FUTURE

K)O.!A , BOOSTER COMPRESSOR DRIVER 100l.30W 30 ,.3 ,,, FUTURE· 2 1!:lO% SOLAR CENTAURS

K·2018 , BOOSTER COMPRESSOR DRIVER 100l_30W 30 ,.3 ,,, FUTURE· 2. 5O'lo SOlAR CENTAURS

P.2Q;A , CONDENSATE BOOSTER PUMP 30 m30lY 13'lOO 90 SOtl20W 8500 78 10 " " FUTURE ·21~

P-=20,B 1 CONO€NSATE BOOSTER PUMP 30 m30lY 13900 90 SOl,,20W """ 78 '0 " " FUTURE· 2 • 5OlM.

p~iiiiA' , lP FlARE /ORAIN ORUM PUMP 3Om3olY 500 90 30l.10W 350 .. 3 O. O. tP FLARE DRUM 1I0utO PUMPED TO HP FLARE DRUM

p::i02e 1 tP FLARE I DRAIN ORUM PUMP 3Om3olY 500 90 JOt.'0W 350 .. 3 O. O. tP FlARE DRUM UQulO PUMPED TO HP FLARE DRUM'

i-301A 1 HP FLARE ORUM PUMP 3Om3olY '3900 90 IlOlll2SW "'50 ,.. " 27 27 2.50%

p~~~ 1 HP FLARE DRUM PUMP 30 m30lY 13'lOO 90 601112SW "'50 ,.. " 27 27 ,,-
z~j 1 TEG REGENERATION PACKAGE lOOMMsdd 10l113SW " 383 '" DESIGN WATER FlOW.O BWPO

_..
X:'~ 1 PIG LAUNCHER 13'lOO 90 0810" 70 TIT CS .. .. ..

1 POWER GENERATION 100l" 100W 1500 '00 230 300 NORMAl I STANDBY/EMERGENCY

1 FlARE TIP IIGNITIQN SYSTEM 5OMM~ 10lll50W
, O. 10

.-
, FIR~ PUMPS 1500""" lSOlJl30W 20 '" 200

1 WORKOVER FACILITIES 200 200

, ACCC>MMOOATION IS PPU30 BEDS 'SOL.'00W '50 '500 1500

. .•.
, POTABtE WATER PACKAGE 70LJl80W .. 100 ,", HVAt 30t. JOW 10 30 '0, CRANE

JOO 300

1 INSTRUMENT / SERVICE AIR PACKAGE .Otx80W " 110 ,SO

1 DIESEL FUEL SUPPLY / TREATMENT 10 DAYS JOtx30W 10 so "
1 Glyco.. STORAGE / TRANSFER PUMP 'mJ 20l.30W '0 '0 eo, SURVIVAl CRAFT 20 MEN " 70

1 SEWAGE TREATMENT UNIT )OMEN 20t_30W • 10 30

1 HEuoeCK '000 1000
TOTAt '" 101.& 71'.1
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- A lo I L ~ j
PROCESSflrnLiTY [Ql1IPMENT LIST

ONSHORE EQUIPMENT
'-

DE.... DE....
TYPE

"'" OUTY'
HE'" ,r-' .." OP'O

'AG'" DrY OESCftiPllON CAPAClT'f PRES ,.... ............ V"'.

""'" POWER
,..... HEAT ,COOl MOe AAfA ......., WEIGt1T RUlARIIS

...'" ("C,
... ~&.!~ ...., OW) '::;' ME""",, t"'" .., ..,

V·lOIA , SlOOCATCHEA ....... 1)00 oo )OCdOOTIT H CS ,.. 140' ~ 2.!lO"Jlo EPOXY L-.EO

\1·2011 , SLl.JOCATCHEA ....... "'" oo '.0 ID II 30.0 Tff H CS ,.. ''''.5 2 1I!lO"Jlo. EPOXY UNED

V.'" , CONOEH$ATE STA8IJSATIOHCOLl&olN .......... 2OOr:i ". dO_tum V os • '51 UTAATS

v·,., , lOWTEIoIPERATURE SEPARAToR oo""". 1000 .2t 17.o.i.2'IT v cs • i.t

v."", , SALES"w COUP SUCTlOH oRiiI so .....Aotkl 7Ocio oo 1.01). :IS trr V CS • ., .....
....~I • SAlES GAS COW" SUCTION 0R\Jt.l SOl.l',hdd 7OiiO oo I.DC.hTIT V CS • ., .....
v.,... , SALES GAS CeMP OlSCtiARoE 0R\Jt,l so ......w:k1 1)00 oo ')IO .... TIT V CS • .. .....
V·"""

, SAlES GAS coi.lP Olscw.AGE DRuM so .....$(.kl .ioo oo '31O ..... TIf v cs • .. .....
~~

, GAS ReCOVEJlY COMP. SUCTION ORlM ).S ......sdd 2000 oo 0.• .0.2.5 TIf v CS • "
v.,., , fl..AAifoRU::'- .......,,, jiG oo i:rlOa 7.2 TIT H CS " 10.1

v-:2OI 1 .FUEL<iAS KNOCKOUT DRUM 2 MtolKId 7000" ". o.iiD. 2.5 TrT V CS • ,$ EXPEctEOfUEl GAS RATE 20"Aht;'6

';.201 ; reG KiT SE9AAATOR lOOMMadCl ,;00 oil d t6 • .u TIT v CS • U

v.flo ; TEO CoNTACTOR lool.4),1$(.'(1 iiOci oo ,::fIO-. l.o TIT v CS • U.O eRA ClAD

";·211A i HoT Oil DRW 1000 ,.. i.ilriaUTIT H cs " "
ij.2iiil , HOTOi"5Rw 1000 ,.. i:fiO:'-4.s"m H cs " .. :1

''':212 , HbYo.; FIl~ IIci1 '" ·~;3~:xri.3 w cs , 0.5

e"2()1 , CONDENsATE STASIUSATlOH RE80IlEFt ".; ,.0 "i.foiuTfT tom. "" oo HOT ... cs " ..,
E-.;ov. i s.US"OM CoMP. N'TERco6l.iR "'" ,.0 ·12.0Ii"2.5W AIR ciJl: '020 " ..... cs " ,.• " ...
E:202i , sAlIsOAi-OOiii. mE"A:ccXii"Ft iiOQ' "Iil -"ii1iL iiiw /\it.ClR 1&20 " ..... cs " 5.• ,....
E720f , aASMCOYERYC6w>.~ER 1000 ISO iiOLil.i"w AIR'CiA ... " ..... CS TO

,.
E~ i ~TE R\io5WN CoOt..£A 2000 flO . --I2.ol.i.iw Aft-CUi ,... .. ..... cs " s~,

E:~
, ~~1i~t~ .... oo e:7(.-O,W UT .. " GAS I TEG CS , "

C:201 I eOe:>STER coWR£SSOR 1000 oo ".. ,... ClRJIJEH 8'1' TURBO UPANOER K.2Q1

C:2il2A , tijUSoASC:Ot.iiMSSOft "" 12$ .... "" 2.100'll0

c:2O:zi- ., SALE:SaAi-CoWRESSOA .... ,is .... "" 2.100'll0

(:.203 , GAiRicOVERi COtolPRESSOR 2000 ". "" ,OO

if.'"201 , 1Ut8O wNci:R - .oj ·'.iL.i.ow ,... 1110 " 11.0 ORMS SALES GAS COMPRESSOR LI' STAGE C-201

,;:2OiA , SALESaAi c.oti>fI:ESSOft DAIVER 10.o-L".,.'ow i200 " TO' 2. 100'll0 SOt.AA CENTAUR

li·iO:2e , SAl...£s GAs c6IoiPRESSOR DAMR i011l. ,.ow uOo " 11.' 2. lOO'llo SOt.AA CENTAUR

~:20.3 , oMMC6iERiCOIolPRESSOft DAIVER fo"i·.,.oW ,.. " 1$.1 .............
P-20IA cC»iitNSA.fe PAOOUCT PUNP n_ ''''' oo -i.ol.2.0W 5000 " " '.1 2. 100'll00. TO BE CONfIRMED

P-N18 COii:lENsAn PROoUcT PUMP n_ t3iCiO iii ··m-.1.ow 5000 " 10 ,; 2 i IClO'Io. TO BE ca#IRMEO

p:iOiA Fi:AAiORUtiP\iMP .. . jO"ift3..otw "" iii ·~w llO .-. , 0." hloo'll.

p72028 Fi.AAiDRiiWP\iM> :lom3IIW ... oil -iiI·.l.lfW ,.. 4.4 , ••• h1ClO'1o

p:2ojA HOiOLPiiiP . ,ioo 250 u'LioJw ." , T.' htClO'lo

P:~ HC?~~~ 1"aoO 2~ ".!1T-J-'-w "
, ,.• hlClO'lo

r·2Ol)A cliNbEN"SArif STORAGE TANK 2'000 891.. " oo 20"] i)'_ ii.s H v CS ... EACH T"""I( lOAYS STOfV.OE

T.2Q)e cc5NC:i£NSATESTORAGE TANK 2'000 881 " .. "20."016. ii.SH v CS ... EACH T"""K lOAYS STORAGE

T:201 FtR~~fANlt 1eooo BBL '7X!!5 it '1'2.2 TfT '00 ...
Z·201 ONSHOM TEG DEHYDRATION PACMGE looMMId<l 10la3SW " '"
'.202A WAST£"HEAT-RECOVERY UNIT ,... ,.. t.,T.I.2W "" oo ".,.,.,. WASTE i1E.AfRECOVERY LNT ,... ,.. I.'l.I.2W "" .. ".,.,., AMINE ~Actv.oe ts .....sc:kl IS.ilL.2•.0W lOO 700.0

,.... PIG FtECEIVER "'" oo 0.11D.10TIT H CS " " 12 TRUNlLINE PIG RECEIVER

,1;·201 ............... ''''' oo O.IIO.IOTfT H CS "
.,

" $ALES GAS LINE PIG I.AUNCHER

, F'OWER G£NERA,TK:lI\l ,-, ~Roow, wAR£HouiE
! ciNlC£s- -, ~, STORi;'

~

j. CPi iEPAAATOA ioi.uw " ~-, FIRiW:AiiA Put.4Ps 2000 .. ~.~L. uw " 10.'

i. iNSiRi.iiENfi seRVICE AIR PACKAGE 2000 ;; 30.0

""'", SToRU-WAl£,triRAle'iAGE
TOTAl 2211 1314.3 ... 1-....
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VOLLA DEVELOPMENT CASE 18
PRO(TSSllrnUT\ EQUIPMENT LIST

PIPELINES
HEAT

--
NOMINAl. DE""'" DE""'" OlMENStONS OlFF DUTY' TRNFA HEAt 'COOl

flPANT 0'" OPTC

T"" NO OTY OfSCAIPTIQN CAPACITY
PRES TEMP HEAD POWER AREA MEOMJM MOe AREA WE""" WEIGHT REMARKS

l~aoJ t'C, - (loP.) ~W) ,m>, ,m>, '~I 1~1

, GAS I CONOENSATE SUBSEA P1PEUNE 90 MMIIdcI "900 '00 IT. lJOkm. lClmmWT CS OfFSHORE fACiliTY TO SHORE. 2 PHASE. APl!ll.X6S

, SAlES GAS EXPORT PIPELINE 70 MMICfd ':lOO '00 10'". JOkm. 19mmWT CS GAS ExPORT TO MAGNESITE ""NE.APl~

-

-.
-

A-
VOlLA DEVELOPMENT

8 Vessel WeiOhls Updated 24NOV98 1JI/~ we: WOODHILL THORNTON
CASE 18

A Initial Draft For Cost Estimating 20NOV98 MRH NJP PREMIER OIL

REV DESCRIPTION DATE PREPO CHKD PAGE 3 of 3 I Doc. No.. 98"'3El1B



VOLLA DEVELOPMENT CASE IC
PROCESSlIJTILITY ~QIIIPMENTLIST

OFFSHORE EQUIPMENT

TAO NO OlY DESCRIPTION
DESIGN
PRES,
(!<Poo)

DESIGN
TEMP

("C)

DIMENSIONS
1m)

0'"
HEAO
(kP.)

POWER
ICUTY
~Wl

HEAT
TRNFR
AREA

m2

HEAT IC(X)L
MEDIUM

nPRNT DAy OPTG
AREA WEIGHT WEIGHT
(m2) 1--' (tel

REMARKS

-

=======:=..-..-

. ----_._ ... --_._...­
- ---_. - - .._ .. -­
. - _._-- . _._---­
_. ---_ ...__ ._--
---_._------

. -------_._---­_.- . __.._._--_. - -­
..__ ._---- --- ..._.­

.._- _.._- . -_._- _._-

.._._-----_. - -

=~::-========-~-.=--------------_.--
--
- --

1 01
; 01, 0', 00, 00
I 0'f - 0'

,
0"- '3 '23

3 0.4

. - -

- ----,:-, - -­
~..1.0

"'0.3 ­
-··oj" -
"ii3 .

d.'

--~.
. -~-- ---

- ."'-' ..

-- _.

-1--._-
. --1---. --....
-1--1-'-
- - f---
. --1-._.

-1-'- +.---.

O.Sl .•O.5W
O.5L".O-$W
Q.5LJlO.5W
o5Lioiw
O.5L.lOiW
0.2 LxO.2W
O.2L.O.2~

3.0l.-4.2W
"_1.5lx2.2L _

-'--

..----- - - - -"45

.. ---
251lW. _ .• _ ...•.

----- -- -_.-

----- -._--- ---

CORROSION ...1-f8fT0R STOOAGE TANK
. OlESELSroAAciTANK- . . --

HYORAUlIC FlOO RESERVOIR TANK
.~Q~ANK.· -_.. . ....

5 PROOUCTION SUBSEA WELLHEADS
I s~~~~F61O

!
.1
!

f- .!...

V·101

~:
'1·103

~_.

_._- .._- .._.
--_..... - _.•. ­
t----- ---
~--_..-I--..
---'--1--'-

1----1--- f----- -_.-. - _.
1---.- -.
1--._---- -----
~---- --. I- .--r------.--... -- ..
1-----.. - _.-- _.

­_..-
1---- .-
1---_ .•.

1----- -
1--,---
1---...

.. -f---
- .. _..

._-- .
- -­._-_._--- .__. -_._. _._-
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n t' .
•'ltuCESSIl, IILII 'V MJlllr'MI'. T ....I~I

- ONSHORE EQUIPMENT
~

DE",," DE..... '''' 0'" ""'''
<€A' rTPRHl '"'' <>P'.

'''' "" 0'" OESC:IW"I~ eN>/IOfY .... "... "'"'''''''''' .~

"'''' """". ,.... I€Al/COCl

""" .... "''''''' "''''''' ........,., s, " ~ "''''"''(lIP"" ,.." ""-~.
,...., ,<W, ,." ,.. ,..

""'~
, SlUOCA1CtEA I~SO 881. ... .. :1 ,.,.400 lit " co ,., ,... ,.~ (POAy LMO

Y~lIl • Sl....x....1CHIE. 'Sit! ... ... .. l11O.<IOOTn "
C, ,., ,... 1.~ EPOnlND

~
, COfCIlHS41E STA8Ill$AllC>1 COl.~ ......... ... ,,, HOal,HIt · co • '" nT.,...·s

y""" , I.OW TEloIf'£.RATE $£PAAA1C1't 'Miit.i.d.I .... .>0 ))I)."11n • co • .. ,
v"7iou. , SN..£S CAS COMl" sue lION 0fl\M

.w.-...e:., .... .. ,lto.a01n y co • ". ,....
....ilMe , ...u:s GAS COMf" SUCIIC>I DMM 50~ .... .. 1110••.0 tn • co • ," ,....
",::106A , SAl..U CAS COMP 0r50Wt0E OAVM io"-"'" ... .. ll1h44rn y co • .. ,....
y_"", , SAllES CAS COUf' 0tSCHAAGt OAVM ~iIiiKld ... .. 1lc•• 41n y co • .. ,....
....201 , GAS RECO\I£RT COMP SUCTIOH DAUM ......... ... .. o.ID.:ntn y co • ..
y"", , ,......... 5OW"Wedd ,.. .. :rHO. 721ft " co ,. .. ,
y."" , fUEL GAS KNOCl'.OIJl (lAUW 2~ ,.. '" 01ll5.H,,, • CO • " fAP[C!EO 'UE~ CAS RATE 10 NIIltdd

v:2ot , TEO " ..n sEPARATOR 100 Mt.6Idd 1300 ;, '$10.4~1" Y CO • ..
v:)io , It:GCOHTAcfOA ,ciOilliidd ,,.; ;, , u);'.O Tn • CI • ... CAACI.~

V·l'IA , HOI 01\. ORI.IW ,.. ". lSIO.h", " CI .. '.'
V.'lli i HOT OIl ORVM ThcXl m 151O.ijrn " CI 10 "
"'-=iii , HOT Qlt.flltEA -;a ... on.uw CI , ..
,,-::iii , N.EI COM~ESSOAOISCtw:iGE DRUM M-ui.ttclo "iii> .. 11101$.21n • CI I ".
V:fl4 , MEO SfORAClE DRUM iooBei-- 150 .. UlOii~lTfT " CI .. '"
:-,.:rl~ ; N.1El COU~ESSOASUCllON OR\IM ri"iiWKicl t"iliO .. ltlO.i"om • CI ·' '"
E-201 , CONOENSATE STA8lUSATION RE80lLfIl ... ". , '10.1] 111 "'''

,.. .. "'" "" CI .. "
E.ioiA , SN.ES GAS COMP />FTEACOCll..EA ,iCi:i '50 110L.25W .... wo ,... .. .... CI " .. ,....
E:me , SN.ES GAS COUP />FTER<;OOlVl .,.. ,50 120L.2SW ""wo ,... .. "" CI " .. ,....
i;::iQi" , GAS RECOVERY COMP ",jEllC06uA "'" ,50 120L.ISW .... wo ". ;. "" cs ,. "e:.. • CONOENSATE RI..tCIOWH COo&.iil ... '" 120L.2SW ""wo ... .. "" cs 50 "
E:~ , GAS, lEG EJtCJ1AHOVt Ui.iO ;; Ih.O.W "" 50 lo GAi'-ttG CI ,

"
E-)08 • H.fl COIoIPR£SSOA />FttACOOl...£J' ~-

;; 120L.25w .... wo ,.., .so ... CI " '"
C"", • lIOOI IER COMPRESSOR iooi .. ,... ,... ORM" I' IvA80 WNUR 1l-201

c.:iilA , .....fS GAS COMPR£SSOfl niO "" .'" ...
o:me , SAL.fS GAS COMI'MssOR ....- ". .'" ...
C2m , GAS MCOYVt..COMPRt~ ... ". ,... ,..
c:;o. , klI COIoIPR£SSOA .. .. ,... ,...
K-lOI , TlAt8OE1oPNUR ~

.,. .5L"OW
,,,. ,... " ". ORlYlS 800SIER COMl'RUSOIit"C-2a1

~"'"
, SAt,U GAS COMPR£SSOA Cftl'4R 100l,,10W 010 " '" ,. !IO'loSQlNtCENtAI".R$

It-io2!I , UUS GAS COUPRESSOR oftMR 100L"JOW 4210 .. '" 2. W"Il. SOlAR CENIAURS.... , GAS AECO\IEA.. COtM'RESSOA ORIY£A 10l.]OW ". " ... .... ,""'"'
K:.»i , klI CowPfltSSOA OAIYER 100l.]OW .... .. ." ,.100'10 SOlAACENlAUR

P~iA , CONOEfdAIE PROOUCI PVw " .... ;:HOO .. 50l,,20W ... .. " " 2. lOO'lo 10 Il( COl'IIf"IRMEO

":201' , CONOENSATE PROOUCI PVtoIi- ")5ift3itw ;)i(ii .. 50l.20W ... .. " " 2. 100'l0 10 Il( COl'IIf"IRMfO

p.2Q2A , H.ARE 0fNM PuMP ]Q~ .. .. ]Ot.' OW '50 .. , .. ,.IOO'lo

,.,.,. , FLARE 0AUI0l PUMP ...", loo .. ]Ol.IOW '50 .. , .. ,. lOO'lo

P:20),I, , HOT OIL PUt.lP 1100 ,;, IIL.01W "
, .. 2. lOO'lo

P:20:18 , HOI 0tL PUt.lP 1-800" ". IIL,,01W "
, .. 2.100'l0

P-2(MA , MEGlH.IECllOHPuMP ,.... lOCJQ .. 20L",OW ... .. , .. 2. 100'10

P:2otB , MEGIN.JECTlOHPuMP I~ fOiiQ .. 20L.l0W ... .. , .. 2.100'10

,..... , CONOEHSAtE STORAGE IN« 2~Bllt. •• .. 100100.,5t'l y CI ... lAC.. 1/lH<,' OAlS STORAGE

I:ac. , CONOENSAIE SIQlllAGE TN« ~88l. '! .. 2000"'25t'l y CI 'S< lAC.. 1/lH<,' OAYS SIORACoE

1101 , fllltEWATEA TN« 1m_ lJIO,,"2TIT ... ""
i-lOl , TEG OEK'tClRATIOH p/IaVIIJi. l00Mt.hdd 10L.]SW " '"Z·202A , WASIE t4EAT AECOIo'l.AYLNI .... ". '.L .11W - .. ,,,
,.... , WA$IEl1EAT RECO\oI£AYLNT .... ". In.11W - .. '"
,~ , "'GM(,;(HVlATIOH"~ "' ...... SOt.40W " ". Ot~l'608Wf'O 1206BI.JOMEG

~'"
, ""'...-. ;,... .. O.IO.IOIIT " CI " .. SAI..( 5 GAS llH1E f'lC Vrol.N:HER

, POW£R GfHfAATIOH ,..., COHIAOlIl()Ol,l,
w..."""", OfFICES, """"SHOP, ""'''', CI"I SEPAAATQlIl ]OL.JOW ", fIREWATER f'uIr,APS ... .. ].L",$W " ...

, lHSTINMEHT 'SERVICE NA PACK.AGE ... .. ...
, STQlIlM WAtER ClRAlHAGE

TOTAL 2115 ,~> ".
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YOLLA DEVELOI'MENT CASE Ie
1'1l0CESSlIITILITY EQUIPMENT LIST

PIPELINES

85 MMsdd 9300 100

120 B~uO.. 13.900 100

18" ~ l30km II 12llmrnWT

10" Jl 30km II 7 9mmWT GAS EXPORT TO MAGNESITE MIN"e: APISLX52

~MEG PIGGy B!-~K _LINE Tq~~b.APt5LXe5

CS

CS

FTPRNT DRY OPTG
MOe AREA WEIGHT WEIGHT REMARKS

(m2) (Ie) (Ia)

C5.(;RA WfH05 TO SHORE. 30km eRA L_~NEO. 2 PHASE. API5LX65

HEAT 'COOL
MEDIUM

HEAT
TRNFR

';".%.
POWER
I DUTY

'kWJ

OIFF.
HEAG
(kPI)

DIMENSIONS

2" II 1301un i S.2mmWT

100

OESIGN
TEMP
t·e)

13900

DESIGN
PRES
(kPagj

NOMINAl
CAPACITY

95 MMsdd

DESCRIPTION

GAS I CONDENSATE SUBS~ PIPELINE

SALES GAS ExPoRT PIPELINE

"MEG INJECTION. P1GGY~BA~~-~i~_~

CTYTAO NO

..

---------

r---._--.
1---- -_.-~--

1---

B

A

REV

Vessel Weights Updated

Initial Draft For Cost Estlmating

DESCRIPTION

26N0V98

20NOV98

DATE

uvu
MRH

PREPO

NJP

CHKD

A WOODHILL THORNTON
PAGE 3 of 3 I Doc. No.: 9843EL tC

VOlLA DEVELOPMENT
CASE 1C

PREMIER OIL



)

PremierOil Australasia

APPENDIX 8

Yolla Development Study

I -

)

Sales Gas, LPG and Condensate Quantity and Quality Data .

A WOODBILLTBORNTON.. 9843r010.doc Rev B, 10/02199



64 L1152

YOLLA DEVELOPMENT STUDY

PRODUCT QUANTITY AND QUALITY DATA

Base Cases

r.----:---
G-C6 "j.~(.\·.-?I ...... t.

"A '''1

CASE NO. 1A 12A 13A 14A

SALESGAS
MMscfd 85 97 80 96
i=c--------- --

82 110 82 110TJ/d --- --
30 40 30 40PJIy --

O/OC02 20.0 2.5 16.6 2.2
--

1076
_.

968 1087HHV 918---- -- --38 50 - 40 50WI
HCDP'(0C)- - --.. - . -- --

-14 -37 -12 -36
..._-- 2rt --18:8MW 23.7 18.7

CONDENSATE
bbl/d 35001 63601 26301 5220
RVP 9.51 9.91 8.71 9.7

PROPANE
tpd ---- 55.6 --:-:--- 61.3

%C2 5.0 ---- 5.0

%C3 ~ 93.0 ---- 93.0-----_._- r.::::::: 2.0 ---- 2.0%C4
BUTANE
tpd ---- 77.2 ---- 76.9

%C3 -...:....... 1.5 ---- 1.5

%C4 ---- 94.5 ---- 94.5
fitC5+ -...:....... 4.0 ---- 4.0
YOLLACRUDE
bbl/d _____ I ----- 1 20.000 I 20.000
RVP

- --
----I ---- 1 8.01 8.0

NOTES

--~----------- -- .-
- .-

)

\..-f{, \,2..°13
\;:~.~I
f:; ,

, : S'::_""r
Note: Voila Year 1 CGR of 38.3bbllMMscf dedines

to 24.6bbl/MMscf over the field life.

1·1 S6

K}qS'l TJ !,J..
f .• \ " .

+It'~ 1:L7·Sl. '!I/!i:Cf/J
o (''''7'.L t

r; ~ ....... l~':"

)...~: rt" J

; l1A'"l.~ ,)

\ .... r'- .... .. .,. /-,).. . --,y

~ WOODHILL THORNTON

I . i/tt I<+o.·c / _
16(f

18/12/98 Sales Gas Spec.xlsBase Gases
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YOlLA DEVELOPMENT STUDY

PRODUCT QUANTITY AND QUALITY DATA

Alternative Cases

CASE NO. lA2 11B 11C - 11C2 110 12B 13B 13C 14B-

SAlESGAS
MMscfd 85 -~I---~ 85 70 97 80 80 98

~J/d 82 82 82 82 82 110 82 82 110
30

-
30 30 30 40 30 30 40PJ/y 30

%CO2 20.0 2.4 20.0 20.0 2.8 2.5 16.6 16.6 2.2-- -1120 --- 920 920 1109 1076 968 968 1087~Y- 918
._-~

38 51 50 40 40 50WI -~ 51 --~
t!~QF' rC)

1------ ---~

-18 -37 -1'2 -12 -36-14 -14 -14 -- -14
MW 23.7 19.3 -ill 23.7 19.2 18.7 23.1 23.1 18.8
CONDENSATE
bbl/d 35001 35201 34701 34701 36001 63801 26301 26301 5220
RVP 9.51

.-
9.61 9.51 9.51 9.51 9.91 8.71 8.71 9.7

PROPANE
tpd

~K ---- ----.... ----.... 55.6 ---.... ---- 61.3

O/OC2 ---- ---.... ----.... 5.0 ----.... ----.... 5.0

O/OC3 ----.... ----.... ---.... ----.... ----.... 93.0 ----.... ----.... 93.0
%C4 ---.... -'----- ---.... ---.... ---.... 2.0 ----.... ----.... 2.0
BUTANE
tpd ---.... -...,.... ---.... -- ----.... 77.2 ---.... ----.... 76.9

%C3 ----.... ---.... ---- ----.... ----.... 1.5 ---.... ---.... 1.5
%C4 ----.... ---.... ---- ----.... ----.... 94.5 ----.... ----.... 94.5
%C5+ - ---.... ---.... ---.... ----.... 4.0 ----.... ----.... 4.0
YOlLACRUDE

~!Id ---.... I
~I ---- I

----.... I ----.... I ----.... I 20,0001 20,000 I 20,000
RVP ----.... I ---- 1 ----.... I ----.... I ----.... 1 8.01 8.01 8.0
NOTES

c-._- As per lA -- As per 1C As per 2A As per 3A As per 3A As per4A

~-

Note: Voila Year 1 CGR of 38.3bbl/MMscf dedines
to 24.6bbl/MMscf over the field life.

A WOODHILL THORNTON
L~ 16112/98 Sales Gas Spec.xlsAitemative Cases



644154

YOLLA DEVELOPMENT STUDY

PRODUCT QUANTITY AND QUALITY DATA

Additional Cases

CASE NO. lA3 12A2 IZA3 T3A2 14A2

SALESGAS
MMscfd 57 97 --23f-- 80 72-
TJ/d 55 110 82 1--- 82 82

PJ/y 20 40
---0"

30 3030-_.-=,-=1-----------
%C02 20.0 2.5 2.51-. 166 2.2

HHV _. 918 1076
r---1076 968 -~

WI 38 50 50I-
40 50

HCDP ('G)
-

-14 -37 .-. ---::37 ·12 ·36
MW 23.7 18.7 18.7 23.1 18.8

CONDENSATE
bbl/d 2333.3333\ 63601 47701 26301 3915

RVP 9.51 9.91 9.91 8.71 9.7

PROPANE
lpd -- 55.6 41.7 ---- 45.975

%C2 ----..... 5.0 5.0 ---- 5.0

O/OC3 ----..... 93.0 93.0 ----..... 93.0

%C4 ----..... 2.0 2.0 ----..... 2.0

BUTANE
lpd ----..... ----..... 57.9 ----..... 57.675

%C3 ---- ----..... 1.5 ---- 1.5

%C4 ---- ----..... 94.5 ----..... 94.5
%C5+ ----..... ----..... 4.0 ----..... 4.0

YOLLACRUDE
bbl/d ---- 1 ----..... 1 ----..... 1 10,000 1 20,000

RVP -- -- 1 ---..:.. I 8.0\ 8.0

NOTES
As per lA, 1As per ZA As per ZA, As per 3A, As per 4A,

but 20PJIy but 30PJ/y but 10kbpd but 30PJ/y

I (nil Swin9) (nil swing) I

Note: Yalla Year 1 CGR of 38.3bbVMMscf dedines
to 24.6bbl/MMscf over the field life.

_ ~ WOODHILL THORNTON 18112/98 Sales Gas Spec.xlsAdditional Cases
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l'OUA flELD OEVaOPMENT - CONC:eP'T\JAI. COST ESTlMATE +I- 3O"A.

DEVELOPMENT SCENARIO 1A· COST ESTIMATE SUMMARY

ESTIMATE SUMMARY

BuIlding ~Il Co$I(AJMI Commo."

W,lI, 11.40 4 Platfonn Dased GaS Wei.

Platform 150.31
......'ud_ .... II SIoI Sleel Piled J~el in llOm
TOJISi:lft .." Mantled 2000 IOl'\I'IfI Tops.ldes; wiIh oaS processingf~ lnduding ~~Iion.

c:ompIeS5O'l (fulUre). oaS cIrying. water IJUlmenl and~lepumps (fuIln1.

Gas P,oducUon Pipeline 13.1$ 1351lm. 300mm te Pipeline '" Tasmanea (&.mlel

O;nSI'lof' Proc,,. F.lClIlly '1.'2 Orolhcn process Iloc!!iIy ondudIng slugcalchef. oas~. 0ewp0inI conlrOl
sales gas CClfI'II)feS$IO ;ond condensale stabilisation••1ofaQ. and bpor1.

Onsl'lof' GIS .nd Condensal' pfpelln.. '.00 5Okm. 100mm NB Condensale Line 10 P. Latta.

Projecl Mana~.-nI110%1 )O.e, te"dudes __ 1

!QUI CAPEK ......
OpexPA A!)anctOl'lmtnl Cosl.

ASM "M
All Wells (Plalfonn and .:>ob5eal 0." WeQs '.00

-~ 0" So""T_ ,.. ...,......-.- 0 ..
-~

13.00

""""""'-' ... T_ 3.00

.......- 010 Tm
CALM • ...,

TOTAL OPEX PA 15.5e Ptoductlon~s 0."
Onshore FWIity ,...
e.pott Pipelines 0.25

TOTAL 31.55

C.p"11 Pha.1ng RFSU -3 RFSU~ RFSU .1

"M "M "M
Ga. Pmd'Yl Well ".40
Jackel la.IS 42.41
TopsideS 44.90 33.22
Produclion Plpelloe 2Ull 54.31
Onshore FKIlily 33.liN) 33."

.......- '.00-- 3.01 13.31 13.31

TOTAL 21.24 1'3.12 211."

C.pell Pha.,,,,, RFSU RFSU +1 RFSU +2

"M "M "M
Gaa Prod"n Well......~
T_
PTodudion PipeIne

OnahcweF~

.......-PrcfKl: Managemenl

TOTAL 0.00 0.00 0.00

C.ptJll Phlafng RFSU +3 RFSU +4 RFSU +5

"M "M "M
IGaa Proem W*.......
T_ 1181......-.-Onshofe Fae*y
Export PipeInn

PfOIeCl Manaoemen 0."

TOTAL 12.55 0.00 0.00

WOODHILL THORNTON
0 Well Costs Revised 28JAN99

C General Revision 1OJAN99 OA' OTC

• Issued for Clfenl Review COO MR>< NJP
R V ATE

1 ," No.: SUMMo\RYJds

VOlLA DEVELOPMENT

PREMIER OIL
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VOlLA FIELD DEVELOPMENT - CONCEPTUAl COST ESTIMATE .,.~

DEVELOPMENT SCENARIO 2A. COST ESTIMATE SUMMARY

Building Block C06tjAW) Comments

YolYW,lts 71.40 .. P1atfarm based Gas WflIs al VOla

Whit. Ibl, Facllltll' 12.4.04'
Wells 36.13 2 Subsea Gas Wells (Alte,36M each).
Subsea Manifckl 36.21 3 Well Template with MPfM's and Control System lied baCk 10 Volla_.

",. 40km IlJOOnwTl NB CRAJC$ Pipeline to Volla and 50rmI MEG~ Mn.....~ 174.'2....""""'" 6059 5 Slot Steel Piled ~et in 80rrI
T_ 11423 Manned 2600 ICIl'lM Topsides 'Mlh gas j)l'OCeUinQ Qciilies~ sepatallon,

comprnsion, ~I drying. water lreatmenllMEG rec:oYetY and~Io purnp5.

Gas Production PIp.lin. 137.13 2101lm Jl 400rMl HB Pipelil•• to VIctoria (Black ROCk)

Onshore Procell F.cllUy 137.18 Onshore process tacilly including slugcalcner, CO2 removal. gas drying, dew point
conll"Ol. sa'"gal~'and c:ondensate llabllilatiOn. LPG fractionallon. Potage and export.

Onshor. Gu and Condensill. P~IM. • 12.51 35lun.3OOmm HB Gas lJne ancl35km x l00mTt NB Condensate U'Mt k> GeeIong.

PrOfec:I'''N1"emenl (10%) 55.03 (Excludes Wells I

rOTAl CAPEX I1l.U

0jM. PA ANn60mMnt COlIila
ASM ASW

AI wells (Plalfon'n and Subse<I) 133 ..... nDO
V'o'\ite Ibls Subsea 132 ...... 050

"".. 0.81 -T_ 11.42 Jacket 13.00
Production Pipeline 1.37 TopSideS 3.DO
OnShOre Facility 8.28 Tonk

......- 0.25 CAlM_
Produdkw'l PipeOOes 0.50

TOTAL OPEX PA 2.... Onshore Facility 13.80

......- 0.25

TOTAL ·43.05

capell: Phliing RFSU ." RFSU~ RFSU·'
ASW ASW ASW

Gas Procrn Welt 7t.40
...... Ibis SUb&ea

""" 18.18 42.4'
T_ 57.12 51.12

-~-
".DO 8'1.'.

Onshore FaCility ..... .....
Expor1 Pipelines 12.58
Project Management '.50 lliJ.86 HUMI

TOTAL 13." U .....7 31 •.11

Capel Phallng 'F," RFSU ., RFSU +2

ASM AIM ASM
Gas Prod'n We/Is

,"'..
T_
PrcdJclion Pipeline
Onshcn Facility----TOTAL 0.00 0.00 0.00

Cape. Phnlng RFSU +3 RFSU+4 RFSU +5

ASM ASM ASW
wtN Ibis SUbsea 14.6V "".80,.....
T_
Production Pigeline
Onshore Facility
Expot1 Pipe"""
Project Management 5.78 3....

TOTAL 0.00 10.... 53."

r
E Revised Well Costs 28JANW ~ YOlLA DEVELOPMENT

0 General Revision 19JANQg OAF OTC WOODHILL THORNTON
C Revised lor Report lSOEC98 OAF N" PREMIER OfLREV , DATE PREPD CHKO '01' Doc. No.: SUMMARY.
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OUA AELO DEVElOPMENT· CONCEPTUAL COST ESTIMATE +/. 30'%

DEVELOPMENT SCENARIO 3A· COST ESTIMATE SUMMARY

BuUdlng BJock COlt (ASM, Comments

Wells 123.00 • Platkwm based Gas Well and 3 Plalfoml based IYUltat.-a' 01 Web

PI.trorm 111.33...."""'. 82.12 12 Slot StMl Piled Jacket In 80m,,,,,,- 128.20 Manned 2700 tonne Topaldes w1ltlseparal. gas and 011 proclulnO laclilles Includlog I8patlilllon,

compreuIOn, gas~,1OIl!Ilet' ltealmenl, condensate pumps and oIlhlpplng pumps.

Calm Buoy Ind loading Une 15.0. 2km x 250 NBli\8lrom plal10lm to CAlM Buoy with leased FSU

Gu ....oductlon P1p"lkMI 13.15 1351un .. 3OCln'm NB~ to Tasmania (Ek.miel

Onshor. Proc.... F.ellity 17.'2 Onshore process laciIily Induding sllJgealcher. gas drying. <SewpOln1 eonlnJl, sales gas
COtYlP'esslon, and condensate slabil1ylion, storage and export.

Onshore Gu and Cond.nll!' Plp.Un.. 5.00 50km It l00rnm NB Condensate line to P. lalla.

P'ojKIMINI"em.n1 (10%) 38.00 (Exdudes w.ls)

TOTAL CAPEX UUI

OPII PA Abandonment Costl
AIM AIM

All Wells (PladOtm ana Subsea) 1.18 Wells 1400
J..... 0.03 SubHo,- 12.02 ...,
CAlM Buoy and loading l.N Ind FSU {NOTE 11 25M -- 13.00
ProclJclion Plpeine 0 .. ,- 3.00
Onshore Facility .... ,....
EJlporl Ptpelines 0.10 CALM Buoy ''''Production Pipelines 0.'"
TOTAL OPEX PA .'.37 OnShOre Facility '.80

Expott Pipelines 0.25

TOTAL n.05

NOTES
(1) FSUICAlM BUOY NOT REOUtREO AFTER YEAR 5.

C.pex Phliing RF5O", RFSU -2 RfSU ·1
AIM AIM ...._......- '23.00

J""''' 18.84 43.48T_
83.10 63.10

calm Buoyn.oading 15.08
f>t'OducliOn Pipeline 2g,28 54.37
Onstlort Facility 3U6 33.D6
Export Pipelines '.00_...........' 3.80 UI.20 16.20

TOTAL n~. '''.02 310.71

Cape. Pha,lng RFSU RFSU ., RFSU +2
AIM AIM AIM

Gas Prod'n Wells

J""'..T_
c...IluoyII.-.o
Produeion PipeWle
C'lnshort Facility

......-- ,
TOTAL 0.00 0.00 0.00

C.pu PNiling RFSU +3 RFSU+f RFSU .5
AIM AIM AIM

Gas Pnxtn Wets--,-
ealm BuoyIloading
Production Pipeline
Onshore Facility
ExpoI1 Pipelines-TOTAl '.00 0.00 '.00

WOODHILL THORNTON
E

o
C

REV

Revised Voila We/t Costs

Revised Well Costs

GeoenilReview
I N

()gfEB99

28JAN99

DATE

OAF
MRH

PREPO

OTC
NJP

CHKD '01 , Doc. No.; SUMMARYJd:s

YOLLA DEVELOPMENT

PREMIER OIL



'Ot..LA FIELD DEVELOPMENT· CONCEPTUAl COST ESTIMATE +/-~

DEVELOPMENT SCENARIO 4A· COST ESTIMATE SUMMARY

J

Bulldlnf Block COlt lASM) Comments

Voila wens 123.00 .. P1atfotm based Gas Welts and 3 mulilalelal 011 Wells

White IbIs FlcIllU•• 12.4,.4'
Weill 36.73 2 SUbsea Gas wens at While Ibis
Subsea Manifold 36.21 3 W8lI Templal& wlltl MPFM'I and Contrnl System tied back 10 YoI\;I

"""""" 51.58 40km It 300mm H8 CRAICS Pipeline 10 Yolla anet 50rnm MEG une

""".... 211.01...."""'" 82.12 12 Slot Steel Pied Jacket In 80mT_ 1S4.lKl MamecI 3300 Ionne Topsides with gas~ Iac:iIitles hduding separalion.
0ClrnJlf"U60n. gas crying, watet rallTl8lWMEG reaNfIty and condensate pumps.

Calm Buoy.lnd loading Un. 15.08 2M! It 250mm HB li'Ie from plalfOmllO CAL'" Buoy wllh leased FSU

On Production Plp,tlne 137.13 2101un It 400rTm HB Pipeline 10 VIctoria (Black Rodt)

Onshore Proc... Facility 131." Onshore process fadllty Indudlng llugClIchet, CO2 removal, gas~. deW peWIt

control. aalel gal comoreUIon and condenute sttblUllItIOI'I,lPG lr.IetIor\atlon, llOrage and upon.

Onshofl G... and Conden..ta PIIM"n•• 12.51 36km II 300mm NB Gas une and 35km 100rnm HB Condensate une to GeeIong.

ProfKI MIRlVlmlnl (10%) 10.75 (Elldudes Wells)

roUt eAPEX UU>

OpexPA Abandonment COlts

AIM A'M
AI Wei. (Plalfotm and Subseai) 1.83 Wolis 18.00
Y.lNte Ibis Subsea 1.32 "".... 0."
J..... 0,03 -T_, 15.40 Jackel 13.00
CALM Buoy and Loading Un. Ind FSU (NOTE 1) 25.65 Topsides 3.00
ProductIon Pipeline 1.37 link
OnshOre FltdIIty 8.28 CALM Buoy ,..
Export Pipelines 0.25 Produellon PIpelines 0."

0nIh0re FacDty 13.80
TOTAL OPEX PA 55.12 -- 0.25

TOTAL 50.55

NOTES
Il) FSUC\LMBUOY NOT REQUIRED AFTER YEAR 5.

capo: PI\..lna RFSU -3 RFSU..2 RFSU ·1

A'M A'M A'M
Gao Pmd'n WolJs 123.00
'M\Ite Ibis SubMI
Jacket 18.&4 <43.48
Topsides 71.<45 77.45
calm Buoyll..oaclng 15.08
ProductlonPipellne ".00 8G.1<4
Onsl\cnl Fac:iIity ..... .....-- 12.58- I 0.011 22.n 22..n

TOTAL 24.11 210.11 _.00

CaP'll! PM,lng RFSU RFSU +1 RFSU +2
AIM A'M AIM

Gas Prod'n Well'
J.....T_
calm Buoyt1..oacNng
Production PlpeIlne
Onshore Facility
ExpoI1 Pipelines- I

TOTAl 0.00 0.00 0.00

Capo PI\a,lntlI RFSU +1 RFSU +<4 RFSU +5

A'M A'M A'M
While Ibis suc.u 74.8lil 4G.80

"do.T_
ealm BuoyILoading
Productlon Pipeline
Onshore F.dllty
Export Pipelines
Pro;ec:l Management .... 3."

TOTAL 0.00 10.17 '1A'

WOODHILL THORNTON
F

E

o
REV

Revised Yolla W9I1 Costs

Revised Well Costs
OQfEB9G

2BJAN9G

·ro:wm
DATE

OAF

OAF
PREPO

OTC

OTC

CHKO PAGE 1 of 1 Doc. No.: SUMMARYJdS

YOlLA DEVE1.0PMENT
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1
YOltA FIELD OE\fEL0Pt.4ENT· CONCEPTUAL COST ESnw.TE +1- 3O"Ao L

DEVELOPMENT SCENARIO 18· COST ESTIMATE SUMMARY

Building Block C051 (AIM) Comment.

Wills 7UO .. P1adorm based ~swell

....""" 150.31........... .. .. 8 Slot S&eel Piled Jackel in 80mT_
89.7ti1 Manned 2000 Ionne Topsides witl gas processing fac:iities Inducing sepatiltion.

comp"8$$OOtI(tulUre). gas drying. walef trealmenl and condensate pumps (Mln).

Gu Production Plpelln. ,.u5 135km ~ 300rml NB P,pelioe 10 Tasmania (Bumie).

OnlhOl'I ProcI" Facility 11.0' Onshon! process faCIlity inclV<llng 5lugcaletler, C02 removal, gas drying. dewpoinl conltOl

sales gas compreSSIOI'l and condensate slabilisalion. storage and 8xpol'1.

Onshore Gn and Condenut, Plpelln•• s.oo 50km I( l00mm NB Condensalellne kl P. Lalli

Protect MIMglment (10%) 32.1t jE.-c:ludeI web I

TOTAL CAPEX UUl

Op.. PA Abandonmlnt COlts.,. .,.
All Wells (Platform and Subsea I 066 Wells 8.00

J"'~ 001 .......T_
8 .. --- 0 .. J"'~ 13.00

Onshore Fac*ty 523
T_

300
Export PiQelInes 010

T_CAl._
TOTAL OPEX PA 11.71 Producbon Pipelines 0.50

0ns00re FaoIity 8.70
Export Pipelines 0.25

TOTAL 33045

ClPII PhI,lng RFSU ." RFSU ...2 RFSU .,.,. .,. .,.
Gal Proem Welll 71.40

J"'~ 1818 42,4'T_ ...... 33.22-- 28.28 $4.37
Onshore Facility .3.55 4'.55-- S.OO
Project Management 3.28 14.23 14.23

TOTAL 11.44 114.31 221.n

C.pex Phnlng RFSU RFSU +1 RFSU +2.,. .,. .,.
Gas Proem Well.
J.....T_
Productlon PipIIIin4I

Onshore Facility--Pro;eCl Management

TOTAL 0.00 0.00 0.00

ClpeX Pha.kIg RFSU +3 RFSU +4 RFSU +5

'OM .,. .'OM
Gas Pn:xrn WeI.

-~
T_

11 61
ProWcDon Pipltint
Onshore Facility
EJqxIr1 Pipelines
Project Management 0.89

TOTAL 12.5' 0.00 0.00

WOODHILLTHORNTON
PREMIER OIL

YOlLA DEVELOPMENT

Doc. No.: SUMMARYJds•on

OTC
NJ>

CHKOPRE PODATE

'OJ""'"
'OJ""'"
O9OEcae

Genetal Revision

Revtsed W.. Costso

•
C

REV



YOUA FIELD DEVEU)PMEHT • CONCEPT\JAL. COST eSTIMATE .,. 30%

DEVELOPMENT SCENARIO 1C· COST ESTIMATE SUMMARY

B...udlng Block Cost (ASM) COITInMnll

s..bsn We'"~ 11.00 4 Sl.JOsN wells

Subsea Manifold 35.51 6 Well Template with MPFM's and Control System

Nee Buoy 23.07 Unmanrle<! Nee Buoy with Conlfol System and Corrosion Inhibitor equipment

Gal Production PI~lIne 112.17 135km 1l45Orml HB CRAICS Pipel.... to Tasmania (Bumieland 50mm piggyback MEG L.N

ansttot. Proc... facUlty ".n 0nsI'I0nI P'OUU ladlity ndudrlg~"'*.raw~ c:ornpraIlon (Man).Q¥::ol~.

oas~.dew PlWII cotW'oI. Ioain ~s compreqiorl and conden5ale wblliQliorl. slotaOl' and ppon.

Onshor, Gn and Conet,nsat, Pipelines '.00 50lun II tOOmm NB C0nde05ll1e line 10 P Lalla

ProJ,cl Manavemlnl (10%) 33.41 {ExCludes wells)

roYAL CApEX ill.OI

Op.. PA "INMon,.,.,..t C0615... A'.
All Wells (Platform and Subsea) ,,. wO', 8.00
Subsaa Facilities 0.53 Subsea 0.50
NCC_ ,,, - ",50
PtoductIon Pipeline 1.72 Jackel
Onihcq Fadlity '" '-'..-- 0'0 Ta""

CAl. Buoy
TOTAL OPEX PA 10.71 -- 0.50

Onshorlt FaoIIly .00
fJlporI PJpehnes 025

TOTAL 30.15

C.pex Phllling RFSU oJ RFSU -l RFSU ·1

A'. A'. A'"_Pmdn_
".00- 21.30 14.20NCC_

13.84 '.23
Produelion Pipeline eo." 111.111
Onshore f aciijty 38.68 42.42
Expon Pipelines '.00
Projecl Management 16.05 16.05

TOTAL 150.11 2.1.•1

C.pex PhIIllng RFSU RFSU +1 RFSU +2

A'. A'. .,.
Gal Prod'n Wells
J6'dtet,-
PtodtICtiOtl Pipeline
0nIh0nl Facility..---TOTAL '.00 0.00 '.00

C.pel Phlllinp RF_~_U +3 RFSU +4 RFSU +5.,. .,. .,.
Gal Prod'n W1tIII_..

'-ProclIdiorI PipMiM
Onshore Facilily..--
Pn:ljed Management"

TOTAL 0.0<1 0.0<1 0.00

Cliptlx PhIIIIng RFSU +t RFSU +1 RFSUt'

A'. AIM AIM_Pmdn_
Jod<et
,_
Production Pipeline
Onlhore FaciHty 11.60
ExporI Pipelines-' 1.38

TOTAL 0.00 0.0<1 11.1'

.~I

0 Revised We" Costs 28JAN99 ~ ////,O A. WOODHILL THORNTON
VOlLA DEVELOPMENT

C General Revision 19JAN99 OAF O'C
B rssued Tor Orenl Review 1JlllJEC.. - NJP

PREMIER OCLREV U<'CK'.' IVK DATE PREPO CHKO PAGE 1011 Doc. No.: SUMMARY"
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1
YOlLA FIELD DEVELOPMENT. CONCEPTUAL COST ESTIMATE +1· 30%

DEVELOPMENT SCENARIO 1A2· COST ESTIMATE SUMMARY

Building Bloclc C05I(A$M) Commlnls

Willi 11.40 of Plalloml based Gas WeBs....~ 1$0.3'....."""". 0050 e Slot Steel Phd Jacket in 80m'- eg.lg Manned 2000 tonne Top5IOes WlItl gas proces.$lf'IQ facitities induding separalioo.
COfl'IP'8SSiOn (fUture). gas «yIng, walef lreatrnent and condensate pumps (future).

Gas Production Pipeline 11.03 l70km x 300nvn NB Pipeline 10 Tasmania (5el1 Bay)

OnShofl Proce.. Facility 10.•' OnshOre process fadlity inCluding s1ugc:aIc:her. gas cIrying. (Iewpolnl control
sales gas compression and condensate stabilisation. sltnge and export

Onshore Gas and Conden..ate PIpt'lInis NIL Gas 10 Ioc:at power mtionlprocHs plant, mndensale 10 local bPOrt fac:iIitIes.

Prof«t Manag."..ent (10%) 31." (Exdudes wets )

TQTAl CAPEX <2UI

OpuPA Abandonment COlli
A,M A,M

All Wells (Platform and SUbsea) U... w... '.00
J""~ 0" ..."..T_ ... -PnxU::liorl Pipeline 0 .. - 13.00
0Nh0nI FKiIity 423

T_
3.00

.......- NIL T....
CAlM_

TOTAL OPEX PA n.n Prol1Iclion Pipelines 0.50
Onshore Facility 7.10
Export PIpelines 0.25

TOTAL J1.I5

Capt'x Phasing RFSU.,) RFSU...z RFSU -1

A'M A'M A'M
Gas Prod'n Wells 71.40
J~ le.le .2.•1T_ ..... 33.22
ProckJdian PipeIN ,.... 154.31
OnshoreFac:ility 35.2. 35.2'

.......--- 3.20 13,8:5 13.8:5

TOTAL 21.37 111.1' 21'.1'

Capt'x PMIIng RFSU RFSU +1 RFSU _2

A" A'M A,M

Gas Prod'n well-T_
P'roddon PipelIne

Onshore Faeat'y

.......-__,

TOTAL 0.00 0.00 0.00

Capt'x PUling RFSU _J RFSU" RFSU _,

A,M A'M A"
Gas Proem well-T_

11.67
Production Pfpetint
OnshoreFac:ility
Expor1 Pipelines

ProjeCt Management 0.88

TOTAL 12.5' 0.00 0.00

-
0 Revised Well Co$ts 2&)"""" ~ IN A

YOLLA DEVELOPMENT

C General Revision 1liUAMXl OAF oTC WOODHILLTHORNTON• Issued for C1ient'!feview '<fllMe;o ....,. NJP
PREMIER OIL

REV u<.~"1e "UN DATE PRE PO CHKD PAGE 1011 I Doc, No.: SUMMARYJds



YOlLA FIELD DEVELOPMENT - CONCEPTUAL COST ESTIMATE .,.3O"Ilo

DEVELOPMENT SCENARIO 1C2· COST ESTIMATE SUMMARY

. .,1.
0 Revised Welt l,;OSts 2&1....... ~ ,;tjC A WOODHILL THORNTON

YOlLA DEVELOPMENT

C Genet3t Revision ,......... OAf OTC

8 lssued Tor C1ienl Review 'tIVDEC98 MRH NJ,
PRUtiER OIL

REV ut:.:;il,;KI [IUN DATE PREPO CHKD PAGE To/I I Doc. No.: SUMMARY.Jts

Building Block COil (ASM) Commlntl

Wills 71.40 • Platform based Gas Wells

p..tfOl'm 72.00...."""'. .. .. 8 Sklt $lee! P*!d J~e11l'180m
T_ 11 .2 Unmanned WelI'Iead Top$lCleS WIIh well testing and chemicalln;ection t.JciIiIie5

G•• Producllon PIPlllnl 112.11 135km x .5Onwn NB CRAICS Pipeline to Tasmania (Burnie) and 50mm MEG line

On.hOl' Proc... F.clllty lUI On5hOfe process laciHty lndUding s1ugcalcher. glycol recovery, gas drying, dew point
control, sales gas compression and condensate stabilisaliOn, Slora08 and export

OnShorl.Gu.nd Conclens.11 PIPlllnlS 5.00 50km x lOOrnm NBCondensate Line to P. Latta.

PrOllC1 "'""g,"*,1 (10%) )4." ..
mu! CAPO ......
0PlX PA Ablndonmlnl COlli;... ...
All Wells (Platform and Subsea) 0.66 w... '.00
J.d,,' 00' Suboeo
T_ 1.l. -ProducIlon PIpeline 1.72 Jad<.. T~OO

Onshonl F~ty .03 T_ ,.so
ExPQl1~ 010 Toni<

CAl.. _

TOTAL aPEX PA 10.•' Pn:IOuction Pipelines O.so
Onshore Facility ....
ExPQl1 Pipelines 0.25

TOTAL 33.15

C.p'x PNislng RFSU -3 RFSU -2 RFSU -1.... .... ....
Gas Pnxtn weill 71.40
J_ 18.18 .2.•'
T_ 11.<&2

"""""""-.. ...,. "1.81
Onshcn Facility 3&66 42.42-- '.00
Project Management 16.72 16.n

TOTAL 133.12 301.21

C'Plx PNiling RFSU RFSU +1 RFSU +2.... .... ....
Gas Prod'n W8III

""'"T_

"""""""-..
OnshcnFac::ility--Protect Manaoement

TOTAL 0.00 0.00 0.00

cap.. Phlslng RFSU .) RFSU+4 RFSU .5.... .... ....
Gas PTod'n w.a.

""'"T_
Production Pipeline""""'"F_--Project Management

TOTAL 0.00 0.00 0.00

caPiX Phlilng RFSU+f RFSU .1 RFSU ••.... .... ....
Gas Prod'n Well
Jad<..
T_

"""""""-..
Onshcn Faclity 11.80
Export Pipelines
Project Management '.36

TOTAL 0.00 0.00 1'.11
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OlLA FIELD DEVELOPMENT· CONCEPTUAL. COST ESTlMATE .1. 30%

DEVELOPMENT SCENARIO 38 • COST ESTIMATE SUMMARY

Bultdltlg Block C~I(ASM) Com",.ntl

wen. 123.00 • Plalfoml based Gu Well and 3 ~lfoml based muflIIila-al 01 w.II

......... 111.33....""". 82.12 12 Slot SIMI Pled Jackel In llOm
r...... 126.20 Manned 2700 tonne Topaldes wtth separate gas and 011 proceulng IadllUellnclu<llng uparatlon,

compr6UIon. gas~,water ttealmenl, condensale pumps and 011~ pumc)I.

r~. 31.15 SUbsea Storage Tank 120m x 80m x 12m

Cllm Buoy Ind l.oIdJng Une 15.01 2Ilm x 250 HB LN from platform 10 CAlM Buoy wilh leased FSU

au Production P'ptUne .us 1351un II 300rTwn HB Pipeline 10Ta~ (Burnie)

Onshore Proces. Flclllty '7.12 Onshore process lacility including sJugcaldW, gas Dryw1g. Dewpolnl control, utes gas
compreUion. and condensate staloHlsalion. sloraoe and export.

On.hore au Ind Conden..te Plptllnel '.00 50km x 100mm HB Condensate Une 10 P. Lana.

Prof.cl IIIIMI9_nl (10%) 31." (Excludes wels)

TOTAL CApEX dLI.l

OpexPA Abandonment COlt.
AIM A'M

All Wells (Platlorm and Subsea) 1.16 W'"' ' •.00....... 0.93 .......
r_ 12_82 -r.... '" ....... 1300
CALM Buoy anclloading LJne (NOTE 1) 030 r_ 3.00
ProWctIon PipelltHl '.04 To"" '"Onshore Faohty .... CALM_ 1.00
Export Pipetll'lel 01' Production Pipelirwts 0.00

Onshore FaCility 0.80
TOTAL OPEX PA 22.01 Expott Pipelines 02'

TOTAL .1.45

NOTES
(1) CALM BUOY NOT REOUIREO AFTER YEAR 5

Clptx Phul:ng RFSU..J RfSU -2 RFSU -1
AIM AIM AIM

Gas Proem wells 123.00....... 18.&4 .3.48
r_ 83.10 83.10
ronl< .... 28.81

.calm BuoyIloadtng 15.08
ProdIJctlon Pipeline 29.28 54.37
Onshore Fadlity 33.00 33.00
Expott Pipelines '.00-- 3.00 17.92 lUl2

TOTAL 22.12 117.2' 3041.03

ClptX PNi.lnsa RFSU RfSU .1 RFSU +2
AIM AIM AIM

Gal Prod'n Wells
Jod..,
r_
To""
cam 8uoyI\.~

PrDduclion PipeIne
Onshote Facility--,,.,;,.,, ...-,
TOTAL 0,00 0.00 0.00

ClptX PN.1ng RFSU .3 RfSU •• RFSU +5
AIM AIM AIM

Gas Proem weds
Jod..,
r_
Tank
calm 8ooylloading
ProdIJctlonPipellne
OnshOre Facility,;:::-
TOTAL 0.00 0.00 0.00

WOODHILL THORNTON
F

•
o

REV

Revised Voila Well Costs

Revised Well Costs
. Ge"tmra evI on'

Of....
2OJ.......

'fll)""""
CATE

OAF
DAF

PREPC
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OUA FIELD DEVElOPMENT· CONCEPTUAL COST ESTIMATE ./- 3O'Jlo

DEVELOPMENT SCENARIO 48 • COST ESTIMATE SUMMARY

Bulldlng B~k CO&t(ASM) CommInts

Voila Well' 121.00 '" Plalfoml based Gas Web and 31nlJ1ti1atenll ClIl Web

Whtt.lbls F.cllltl.s 124.41
Wells 38.73 2 SYbse.a Gas Wells al 'MUte Ibis
Subsea Manifold 38.21 .1 Well Template with MPFM's and Control System tied back to Voila
FIow'ne 51.56 "'Oktn II 300mm NB CRAICS Pipeline to Voila and 5On'vn MEG LIne

P1atfOtm 217.01
SuoolNdu<" 62.12 12 Slot SleeI Piled Jac:ket In 80m,- 154.89 Manned 3300 IOntlt Topside:s wI1h gas processing fac:iities inc:lI.dng $8plN3ion.

c:otnpr8Uion lkltufe~ gas dr}1ng. wal«" natmentlMEG~ and condenIate pumps.
Tlnk 11.15 SUbsea Storage Tank 120m II 60m II 12m

C.lm Buoy .nd LOIdlng Un. 15.08 L.Inft from plalfor'm to CALM Buoywiltlleased FSU

an Production PIPl"na 117.11 2106uTlll <4OOmtn NB PipeIiM 10 VlCIOria (Black Rock)

Onshote Proe.SI F.cliity 137." Onshore process lac:Iity Inc*4'lg WgaICher, CO2 removal. gas~. dew poinI

c:onttol. sales gas oornpressIon and condensate stabilisatiOn. LPG fractionatiOn. slCWage and uporl.

Onshore an and Condensate Plp.llne, 12.58· 3SIun II 300mm NB Gas Line and.15km 100rnm NB Condensale Line 10 GeeIong.

Project MIl\lg.mentI10%) ".57 (ExdlJdes Wells)

TOTAl CApn w.u

Opu PA AbindonlTllnt Costs
A'M A'M

AN Wells (Platform and Subsea) 1.83 w... 18.00
'Mllte ItQ Subsea 1.32 "".... 0.00,"".. 0.g3 """T_ 15.4g 'od<eI 13.00,.... '01 '- 3.00
CALM BIJoy and Loading L.i'Ie (NOTE 1) 0.38 T.... 2."'0
Prol).Idion PipeIWMl 1.37 CAUA""" 1.00
Onshore Facility '.28 PI'ocM:tion Pipelines 0.00
Export Pipelines 0.25 Onshore Facility 13.80

ExporI Pipelines 0.25
TOTAL OPEX PA 11.75

TOTAL 52.15

NOTES
(1) CALM BUOY NOT REQUIRED AFTER YEAR 5.

C.pell Phnlng RFSU ,) RFSU -2 RFSU ,1
A'M A'M A'M

Gas PI"octn web "'J'O
WhiI8 Ibis SubsoN_..

18.64 43.",- n."'5 71."'5
To"" .... 2Ul
calm BuoyILoading 15.08
Ptoduction Pipeline "'8.00 8Q.14
Onshore Facility ..... .....--Pi....,.. 12.58
I_I t 2T" 27.86

TOTAL 1U. 275.12 442.50

Clpell Philing RFSU RFSU .1 RFSU .2

A'M A'M A'M
Gas Ptod'n wenl
'od<eI'-,....Qtlm 8uOyI\.oading

ProOJction Pipeline
Onshore Facility
Export Pipelines
Project Management

TOTAL 0.00 0.00 0.00

C.pell PhII,1ng RFSU .1 RFSU" RFSU .5

A$M A'M A'M
WhIte Ibis Subsea 7"'.0'1 "'0.80

'od<eIT_
T,nk
calm Buoy/loading
Production Pipeline
Qnshol'e Facility----- .... 3.70

TOTAL 0.00 ..~. 51....

WOODHILL THORNTON
F

E

D
REV

Revised YOIIa Well Costs

Revised Well Costs
General Revision

"28JAN9G

1QJANgg
DATE

1Y 111\
DAF

DAF
PREPD

DTC
DTC

CHKO , 011 Doc. No.: SUMMARYJlts

YOLLA DEVELOPMENT

PREMIER OIL
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l'OLLA FIELD OEVElOPt.lENT - CONCEPTUAl. COST ESTIMATE .~ 40"4

DEVELOPMENT SCENARIO 1A3· COST ESTIMATE SUMMARY

ESTIMATE SUMMARY

Bulldlng Block Cost (ASM) CornrtlInls

Weill 60 :) Platform based Gas Well

Pl,tfOfm 3Ut............ eo.5; aSlot Steel Pied JacUl ., 80m'- 75.00 Manned HIOO tonne Topsicles wlIh gas prooesWIQ~ Ir'Icad'lg separallon.
compteUIon (lutulw~gas cIr)tng. water treaunenl and condensate pumps (MunI1

G.. ProducUon Pipeline 71.10 135km x 250mm NB Pipeline 10 Tasmania (Bumie)

Onsnor. Pr~1S Flc:IlUy ".00 Onshore ptOCeSS faclily indudInQ 5lugcate:ner, gas dfyWlg. dewpoinl conltOl
sales oas~ and condenute stablliUlIol'l. skltaQe and ex.potl

Onshc.'n Gas Ind CondenJlw PlpeU,.... '.00 5OMI. tOOmm NB Condens.ateUne 10 P. Latll.

Projlcl ManaO-rNInt 110%) 21.11 (Ell.dudes web.)

= '213 ,Ia~ ~ 10(. r" ~ 21 t\.\
TOTAl CAPEK

~

OpuPA ANndonINnl Colts

"'" "'"AI Web (PIaUomt arid SYbsN) 0.50 W... .00
J..... O.gl ~bsea

Toptldes '.50 Booy
P1ocIuction Pipeline 0.75 -" 1300
Onshore FacMy ,.. ,- '00--- 0.10 ,...

"""'_TOTAL OPEX PA 13.3. Pnxluction Pipelines 050
Onshore fadllly '.00
Expon Pipelines 0.25

TOTAL 21.75

CaS-I. Phasing RFSU -3 RfSU -2 RfSU·'

"'" "'" "'"Gn Prtllfn Wells ".00
Jacket 18.18 42.41,- 31.50 21.15
ProdudIon Pipeline 27.34 50n

"""""" '-' 30.00 30.00--- '.00
Prqect Manaaemen 2.1Q 12.115 12.115

TOTAl. 20.16 14'.41 17....

Cape.. Phasing "'SU RFSU +1 RfSU +2

"'" "'" "'"Gal Proem w.b

""",-
ProduclIon Pipeline

Onlhore Fac*ty
E:q)ort Pipelnet

-............"

TOTAL '.00 0.00 0.00

Cape.. Pheslng RfSU +3 RfSU +4 RFSU +5

"'" "'" "'"Gas Pro<rn Well_..
'- '"Production PipeIne
Onshote Fadlily----- 0,75

TOTAL 10.50 0.00 '.00

WOODHILLTHORNTON
PREMIER otL

VOlLA DEVELOPMENT

S\JMMARYAs",11

o,c
>uP

PREPDATE

28JAN!Xl

DESCRlpTbN

Re....sed Well Costs

Issued Tor <Aenl Review
v

o
c
B
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::llLA FIELD DEVELOPMENT - CONCEPTUAL COST ESTIMATE ./...OY.

'-
DEVELOPMENT SCENARIO 1A4· COST ESTIMATE SUMMARY

Bufldlng BkKlI CCKt (ASM) c........to

Yo/la Weill 11.40 4 Platform based Gas Welts

CWhlletbt. F.clllUe. 124....
W... 36.13 2 5o....... _.(AI1•.__'. ~............... 36.21 3 wei Tampate with MPf'M'sand ConIrOl Syslam lied~ !OYola- 51.56 40km II 300mm NB CRAICS Pipeline lO Yolla and 50tnm MEG~ line

Platform 1&.4.2'...._"'" eo.5!i1 a5101 5tMl PlIed Jackelln 80m
Topsldes 103.10 Manned 2400 tonne Topllde. with gas pnxes.1ng Iac:llille.1ncIudIng .eparation,

compresslon, g•• dtylng, waler tJeatmenVMEG recovery and condensate pumps.

Gu Production P1peUne 112.70 110km x 35OrI'wn NB Pipeline 10 TasrnaniOl (Bel Bay)

Onlhore Proc... F.cliity 88.28 Onshore process fadIity Including 1lugca1Ch8r, gas drying, dewPOInl contml -I- Co.. , Lfc;
$.lies gas tompnI5Sion and c:ondetIut. statlilisalion, slOr1lge and upon.

On.hor. Gu .nd Condensate PIp. lin.. NIL Gas to local power .talion/pfOCes. plant, conoenute to local export faCililies.

PrOfItt M'Rlgement (10%) "5.10 (E..dudes W.... )

TOTAL C"PEI ID,Ul
- 'f(.;t, lH

Op.. PA Abandonment Cotts

AOM AOM
*' Web (Plalformand SUbsea) 0." W"" 12.00
~ Ibis SUbsea 1.32 ...... 0.50....... OJl1 -T_

10.31 Jad<~ 13.00
Production Pipeline 1.13

T_
3.OQ

Onshore Facility 5.11 Tank
Export Pipelines NIL CALM_

Production Pipelines 0.50
TOTAl OPEX PA ".55 Onshore Faciity '.80---TOTAL 31.10

c..pe. Phallng RFSU ..J RFSU 02 RFSU ,1

ASM AOM AOM
Gas Prod'n weill 71.40
'M\Ile Ibis Subsea
JaCket 1818 42.41T_.

51.85 51.85

Producbon PipelInI 3~U5 73.26
Onshore FadIity "3.10 43.10---- t ".51 15.&5 15.&5

TOTAL 22." 112,·45 25$.25

C'pflx Pha.lng RFSU RFSU ., RFSU .2

ASM ASM AOM
Ga. Prod'n w.lII
J~T_
Production Pipeline
OnshOre Facility
EIlport Pipelines ,
TOTAl '.08 0.08 0.08

C'pfI. Pha.klg RFSU .1 RFSU .... RFSU .5
A$M A$M A$M

While Ibis SUbsea 14.6lil 4!i1.au.......T_
Prod.ction Pipeline
Onlhore Facility---Project Management .... 3.12

TOTAL 0.08 80.21 51.51

WOODHILLTHORNTON
PREMIER Oil

YOlLA DEVELOPMENT

Doc:. No.: SUMMARY"1 of 1

e
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CHKO
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OlLA FIELD DEVELOPMENT· CONCEPTUAL COST ESTIMATE ./.~

'-

DEVELOPMENT SCENARIO 1A5· COST ESTIMATE SUMMARY

Building Block COIl (AIM) Comments

Volta WI.fa "'71.40 of P1a1foml tlIi6d Gas Wells

WhIte ibis FacUltI.s ~12U'

web 345.73 2 SUb5u Gal Weis (AS18.36M NCh~................ 36.21 3 wei Template with MPfM"s and Control Syslem bed back to Vola,- 51.58 40km Jl 300mm NB CRA.<:S Pipeline 10 Yola and 50mm MEG pigg)'badl1ine

PliltfOfm 11.4,21

-""""', eo.59 a Sklt 51M1 PIecl Jacket In 80m
Topsides 103.70 Manned 2400 IOnn, TO()Skles wtth gas procesllng faCilities ineludinO separallon.

compreUion. gas c»ryWlO. water ttel\ll'lel'ltft,4EG recovety ar'ld condensate pumps.

a.. Procluclkln Pipeline N.'O 135km II 350lml NB PipelIl'Ie 10 TasmaNa (Bomiej

On,hon Procell facUlty '3..0 Onshore process lac*ty Il"ldudIng slugc;a1chef. gas~. cIewpolnl conlr'Ol
sates gas c:ompt'8SSIOl" and condensate stabibaban••~ and export.

On,hof, au lInd Condens.te Plpelln,. ~.OO 5Okm .. 10Clmm N8 Coodensall Line to P. Lalla

Project MaNgemlnl (10%) 43,71 (ExduOes Wens)
~1r\,~- \\l», 3 44 .~q -l. l""'~/" P..-. ~

TOTAl CAPEX pJf(u

Opt,a PA AbIIndonmenl COlts
AIM AIM

AI WellS (Platlotm ano SuDsea) ... w... 1200
While ItltS SuDsea .32 ........ .50
J""~ ." BuoyT_ 1037 J~ 1300
Ptooucuon PIpeline .07 ToO"''''' 3.00
OnsllOre Facility , .3 Tank
E.w.port Pipelines 0.25 CALM Buoy

Production Pipelines 050
TOTAL OPEX PA 1'.51 Onshore Facillty B.'"

""""- 0_25

TOTAL 31.15

Cape_ Phulng RFSU oJ RFSU .z RFSU -1

AI" AIM AIM
Gas Prodn WelIl 71.40
~ Ibis Subsea
~ 18.18 42.41
T_ 5U.s 51.85
Production PipeAine 33.88 82.02
Onshore Faeilily 41.\16 n~

""""-"'- t '.38 15.08 15.08

TOTAL 22.55 115.17 243,20

Cape_ Phallnt RFSU RFSU .1 RFSU .2
AIM AIM AIM

Gal Prodn weill
J~T_--OnshontF~

""""-Project Manaoement

TOTAL 0.00 0.00 0.00

Cape. Phallng RFSU .3 RFSU·4 RFSU U
AIM AIM AIM

'o'wtIIte Ibis Subsea 7489 49.80

J~T_
--...
Onshore Faolity
e.pon. PIpelines
Project Management 5.55 3.70

TOTAL 0.00 10.2" 53....

WOODHILLTHORNTON

o
PREMIER Oil

YOlLA DEVELOPMENT

Doc. No.: SUMMARY.J:ls'0('
OTC

e><KO

OTC

OAF
PREPD

20JAN0ll

I ........
DATE

Revised Well Costs

Issued lot Client Review
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•
A
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OlLA FIELD DEVELOPMENT· CONCEPTUAl. COST ESTIMATE .J.~

DEVELOPMENT SCENARIO 2A2 • COST ESTIMATE SUMMARY

EMIdIng IUodl C~I(ASM) c..........

Voila win, 11.40 .. P\atfofm based Gas web 011 Vola

Whtt. tbls Flcll1t1.. 12.....
Wells 36.73 2 Subsea Gas Wells (ASle.36M Nc:tl~

Subsea Manifold 38.21 3 Wall Template wiltl MPFM's aoo Control System tied baCk to Voila
AowIine 51.56 40km x 300mm NB CRAiCS Pipeline to Voila and 50mm MEG piggyback Hne

....om> 174.'2

-"""" ..... eSIoC Steel Pled Jacket in 80m
T_ 1'423 Manned 2600 tonneT~ wIlh gal ptOO8UlnQ ladilles~ sepal4lllon.

~. gas drying, wac. treatmemlMEG~ and~te pumpI.

Gu ProduclJon Pipeline '1.20 1221un J; 350nvn NB Pipeline It'V~ (Tarwln Meadows/Venus Bay)

OnshOf. Proe.u Flclllty 131." Onlhore proceu fadllty induding llugcateher. CO2 removal, oas O/ylng, dew point
control, Ulel gal compres.siol'Ilnd concIenUII ltabllUllon,lPG 1l"actlona1iOn, lunge and expott

On,hOl'S en Ind Condln••u. PilMllnel ,~oo lOOkmx 400nvn HB Gas Line and l00km It l50nvn NBCondwIsa.. tJne 10 Moe.

Project M.....g.m.nl (10%) ..2' (Exdudes Web.)

IOTA! CAPEX ill.1I

OpuPA Abandon_t Costs
AIM AIM

AI Wells (Pladonn and Subsea) 1.33 Wob 12_00'MIl,. Ibis Subsu 1.32 -.. 000
J""'" 0.91 -T_ 1142 J""'" 1300
ProductIOn Pipeline 131 T_ 3.00
Onstw:lfe Faci~ty 828 Tank
Expor1 Pipel,nes 0.25 CALM Booy

Productiofl PIpelines 0.00
TOTAL OPEX PA 24.U Onshore Facility 13.80-- 02'

TOTAL 43.05

C.ptlll Phallng RFSU oJ RFSU ·2 RFSU -,
AIM AIM AIM

Gas Prtx1'n w.es 71.40
....... Ibis 5IJbsea

J""'" 111.111 42.41,- 57.12 57.12
Production PipelIne 30.52 ,....
Onshore Facility 88.00 88.00
Expot1 Pipelines 55.00
Project Management 5..43 111.63 111.63

TOTAL 23.10 2'1.11 328.82

capell PNllng RFSU RFSU +' RfSU +2
AIM AIM AIM

Gas Procrn Wens

".d<~
TopIlde.
Production Pipeline
Onshore Fdly-----,
TOTAL 0.00 0.00 0.00

C.pell Pha.lng RFSU +3 RFSU +4 RFSU +5

AIM AIM AIM
'M'lile Ibis 5IJbsea 74.6Q 411.80

J""'"
T_--Onshor1l FaoIfly
Export PipelInes
Project Manaaement 5.75 3.83

TOTAL 0.00 10,.... n.t3

WOODHILL THORNTON
o Revised Well Costs 28JAN9lI

I--C;:--I-------';:O':=n.,.:::.'.;R"''''':;';=OI\:=-------+-;,:.;.,''''',:;;;;oo;;-r-''''OAF =--r-";'o~--I
e . Revl~ ~ Rel10rt '8oeCUlf OAF NJP

REV DATE PREPD CHKD , 01' Doc. No.: SUMMARVJds
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OLLA AELO DEVELOPMENT· CONCEPTUAl COST ESTIMATE +/. 40-4

DEVELOPMENT SCENARIO 2A3· COST ESTIMATE SUMMARY

c Geno""R.~s;", 1OJAN" OAF O'C WOODHILL THORNTON

l R~V 1======~R~'~~~"'~f<~oi~R~0~PO<1~=======t15~~~;~~~~E=t~p~~~:~p~o~t~~~~~o=t=~~:~l~"'~lC====::I~Doc~~.~No~.~:~S~U~M~""'~R~y~..,.~==i ~P:R~E:M~IE~R~O~'~L J

Building Block COlt (A5"') Comments

yOft,llW.... 1'.40 .. Platform tlasecl G3"l wets at Vola

......"'" 150.3'.....""""" 00.50 IS Slot Steel Pled Jaclel In 110m,- aG.TO Manned 2000 Ionne TopsideI wiItI gas processlng IadIitieS indu<InO ~Ilon.
c:ornpresslon. gal c)ylng. Willer trulmenl and~Ie~.

Gn ProducUon PlpeUne 130.10 210km II 350mm NB Pipeline IOVictona (Black Rock)

Onlhot. ProcI.I Facility 102.00 Onshote process Iaclllty inCluding slugcalct\et, CO2 removal, gas drying, dew pOInt
conlrol, sales 011 compret.SiOn and COl'Idensale stablbaliOn. LPG Il'aetionallon, storage and .~pon.

Onshore au and Condtn•••• Plpelln.. 12.51 35km II 250mm HB Gas Line and 35loUn. lOOrM'l NB Condensate line kl GeeIong.

F"rofKt Mlnlgement (10%) n.51 (Exdudes WtIIls.)

TOTAl CAPEX w.u

Ope. PA AtMindonmenl Costa

A'M AIM
AI wets (Pladorrn and Subsea) 0.66 W... 0.00
'MWte 1M Subsea ....... 0"
J..... 0.81 -'- 0.00 J","" 13.00
Ptoduclion PipelilWl 1.30 ,- 3.00
Onshore FaCIlity 6.36 Tank
opott Pipelines 0.25 CAlM_

Procluction PiJ)@lines 0."
TOTAL OPEX PA 1..... Onshore Fadlil}· 10.20-- 02'

TOTAL J5.45

o Revised Wen Costs 26JANOe

Cap.. PM,lng RFSU -3 RFSU .z RFSU .,AIM A'M A'M
Gu "'""" web 11.40
~ Ibis Subsea_M

1a.llS 4241'- 40.4' 38.81
Production Pipeline 4S.54 84.57
OnShOre facility 51.00 51.00
E.lport Pipelines 12,58
Project Man&gemenl 3.Q5 17.31 11,31

TOTAL 22.13 1N.12 215.1.

ClII"'a Phas"" RfSU RFSU ., RFSU +2A$M A'M A'M
Gas Procrn Wells
Jacket
Topsides
Production PipelIne
Onsl'Kn Faciity--"'- t

TOTAL 0.00 0.00 0.00

Capex Philing RFSU +3 RFSU." RFSU +S

A'M A'M A'M
Gas Prod'n wells
J.....
,_

10_51
Produt1Kln Pil*iM
Onshc:n Fadlily--Project Management 0.82

TOTAL 11 •.14 0.00 0.00

YOlLA DEVELOPMENT



-~-

J J
)UA AELO DEVELOPMENT· CONCEPTUAl. COST ESTIMATE .,.4O"A.

DEVELOPMENT SCENARIO 3A2 - COST ESTIMATE SUMMARY

\
~

BuildIng Block CMt(ASM) Comments

W.II. 105.00 4 Ga. WfllIs and 2 mulIIateral 01 Well....... 175.'2........... 82.12 12 SJo( Sleel~ JKket In 80mT_
113.80 MaMed 2400 IonnI TopaiOes wIIrl ~Ie gas and 01 pmceulng ladIlies inducing aepatallon,

compreuIOn, gill drying, walei' ....men!. c:ondensale pwnp5 and 01 ahIpplng pumpI;.

Cilm Buoy and LOIdlng Un. 15.01 2km II 250 NB lin. from plalfonn 10 CALM Buoy wilh leased FSU

G•• ProducUon PI~t1n. 83.15 135km II 300mm NB Pipeline to Tasmania (Burnie)

Onshore ProcIII Flcltlty 17.12 Onshore ptOC8SI faaljly including &lugca\d'ler, gas dfytng, dewpoinl control, sales gas
CClI'l"lPf8SSi. and condensate stabilisallon. storage and export.

Onahorl Gill and Condensatl Plpe"n.. '.00 50km x 1DOmm N8 Condensate LN 10 P Latta.

P'ofKt "'Nlglmlnt (10%) U.1I (Excludes Web)

TOTAL CAPEX ill.U

Dpex PA Abandonment Costs
AIM AIM

All WMs (Platform and Subsea) '00 w'"' 12.00

J""" 0.03 SuMea
T_ "38 -CALM &loy and Loading une ind FSU (NOTE 1) 2.05 Jad<et 1300......-.- 0."

T_
3.00

Onshore Facility '08 Tonk

......- 0.10 CALM_ .50
Production Pipelines 0.50

TOTAL QPEX PA 0.'1 On$h0f8 FacHity 6 ..
expoi'! Pipelines 0.25

TOTAL 31.05

NOTES
(1) FSUo'CAlM BUOY NOT REQUIRED AFTER YEAR 5

e.pu p""lng RFSU .) RFSU -2 RFSU·'
AIM AIM AIM

Gas Prod'n Wells 105.00_..
UU.. 43.48T_ ..... .....

cam """"""'"
15.08

ProcIuctIon Pipeline 2<1.26 54.37
0nIhcn Facility 33." 33."

......- '.00
PI'ofee:t Manaoemenl 3.... 15.&4 15.84

TOTAL 22.11 11t.21 215.15

CoIpex Phasing RFSU RFSU +1 RFSU +2
AIM AIM AIM

~s Pnld'n Wells_..T_
c....n Buoyfloading

Pn:lduclion Pipeline
Onshore Facility
Export Pipelines
Proi&CI Management

TOTAL 0.00 6.00 6.00

Capell Phasing RFSU +3 RFSU+4 RFSU +S
AIM AIM AIM

Gas Pnld'n web

J""'..T_
ealm BuoyILoaOing
Production PipeUne
Onshore Facility
Export Pipelines
Prot&CI Managemenl

TOTAL 6.00 6.00 0.00

WOODHILLTHORNTON
o
c
6

REV

Revised Yoaa Well Costs
Revised Well Costs
Genenll Revision

OOFE...

DATE PRE PO

DTC

DTC

CHKC 10/1 Doc. No.: SUMMARYJds

YOlLA DEVELOPMENT

PREMIER OIL
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rOLLA FIELD DEVElOPMENT· CONCEPTUAL. COST ESTlMAre .,. 40%

DEVELOPMENT SCENARIO 382· COST ESTIMATE SUMMARY

ESTIMATE SUMMARY

Building Block CottlAlM' e-...

Well, 1111.00 .. c.. Web .., 2 de\li*d 0ilIGas Welb

Platform ' ....0....."""~ 55.00 Ove Arup ACE lKllUbstructure concept with Integrated ollstcnge.

'''- 113.80 MaMed 2400 tonne Topsides wIttl gas proceulng IaciIitleIIndudlnQ s&paf1llllon.

~ (future). gas dr)V\Q, walet treatment anet conclenute pumps (future).

Calm Buoy and loIidlng un. 15.01 211m Jl 250~ LN from ptatfotm 10 CAlM Buoy wllh lea... FSU

Cas Production PlpellM 13.'5 1351u'n Jl 300mm NB~ 10 Tasmania (BYmiI1

On.l\ore Proc... FacUlty 11.12 Onlhote proeH' ladlity Including slugcalcher, gas dryhg. deWpoklt conlJOl
ule. gas comptIlllon and c:onoensatelct\lde st3bMls4lllon, slenge and IXport.

Onshore Gas and ConOenutl Pipelines '.00 50km J: 100mtn NB CoOOensale Line 10 P. Latta

PrOfeCt MaNl~_nI110%' ..... (Eadudes well.)

mUt CApEX """"
1000lt PA AbandonrMnt COlli... ...
AI Web (Pt;dorm and Sutaea) 0." W... 12.00
0... AtupACE till) 1.10 ......
T_ 11.38 ...,
CAlM Buoy andl~LN 0." O¥e AI\Ip ACE till) (Assumed eo&I. to be confVmedi '.00-- 0." T_ 3.00
Onshcn FacMy .... Tri
Export PipelNI 0.10 CALMS"", ,..

""""""""-
0."

TOTAL OPEX PA 1Ue Onshore FaCility 0.80................ 0.25

TOTAl S2..05

NOTES
11) CAlM BUOY NOT REQUIRED AFTER YEAR 5.

Capu. Phasing RfSU 03 RfSU -2 RFSU ·1... ... ............- 101.00

ACE" 18.50 ,....
T_ ..... 42.11
Cam BuoyA.oading 15.08
PtoductIon Pipeline 29.28 54.31
On~ faclity 33.116 33."

~=''7
'.00- """"

3.'" 1•.79 14.79

TOTAL 1t.to 11'-" ,.....
Capell Phasing RFSU RFSU ., RFSU +2... ... ...
Gu Prod'n Weill

ACE"
T_--""""'"F.-
.......-Pn:Iject Management

TOTAL 0.00 0.00 0.00

c.pe... Phlslng RFSU ., RFSU+-4 RFSU +5... ... ............-
ACE ..
T_ 14.79--Onahcn Facility

.......-..PmIAd Manaoernen 1.00

TOTAl. 15.15 0.00 0.00

A WOODHILL THORNTQN
VOlLA DEVELOPMENT

B Revised Yola Wei COIla CKlFEB;G rrrr
A Preliminary Issue 2OJANGO OAF N.Jp

PREMIER OIL
REV UAOO ,Ro,u """" PAbE 10" UOC.I'«).: SUMMARY.:o:II
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YOUA FIELD DEVElOPMENT· CONCEPTI.JAL COST ESTIMATE +,.~

DEVELOPMENT SCENARIO 3D· COST ESTIMATE SUMMARY

ESTIMATE SUMMARY

I
'--

BuIlding Week Cosl (AlMI e--.b

Will. 101.00 .. Gas Well Il'ld 2 deYlated CliK>Ilt Weis

Platform 115.t2........... 62.12 12 Slot SIeeI PlIed Jackel In 80m
T",_ 113.80 Manned 2400 loMe TopsJdet wlth gas processing fadItIeIlndudng separallon,

~ (1u1uAl), gas <k)4ng. water treatment and condenule JUflpI (lulufe),

au Production PlpellNi ..." 135Mlll JOOmm NB PlpeIM to Tasmantl (8umIe)

On,nor. Proe... FlcUlty 17.70 Onlhore proc:eu Iac*y InCUlIng "'oca1cfMll'. gas drying, dewpc*ll conlfOl

sa'" gas cotI'lJlfn.sIon and condensalelCNdlstabllisatlOn, llorage and bporl

Onshore Gil Ind Condln..t. Plpellntl 10.00 50krn It 200mm NB Coodenull Line to P. Latta.

P'Ollellbl\lOtment (10%1 31.13 (EJcdudM well.)

TQTAL CAPEX ......
OpuPA Abandonmlnl CoIta

"'M. AIM
AI Wens (Platform and ~ublaal ... W•• '''.VI.i,.... 0.g3 S......
T_ 11.38 --- .... ....... 13.00

""""'" FO<Oly ,... T_ 3."
"""""- '.20 TookCAUl_
TOTAl. OPEX PA 20.20 -- ....

""""'" F"""
....

Export PIpeIIn•• 0.25

TOTAl. '1.55

capt. PhI.lna RfSU -3 RFSU -2 RFSU·'
AIM AIM AIM

Gal Proctn Well 101.00....... llU" 43.48
T_ ..... 42.11
Pmduction PIpeliM 2Q.28 54.37
Onlhore F.dIIty ..US 48.115"""""_.. 10,00

1P'rdec.1 Manaaemen 3.81 1S.W 1S.W

TOTAl. 2>-3' ,..... 271.31

Cap.. Phasing RfSU RFSU ., RFSU+2
AIM AIM "'M

Gil Prod'n W,lIa
Jacket
T_,--OnIhoteF~

"""""---TOTAL .... .... ....
C8pe,JI PMsirtg RFSU +:1 RFSU +4 RfSU +5

"'M AIM "'M
Ga, Prod'n WelII.......
T_ '4.7"--""""'" FO<Oly

"""""- ,...
TOTAL 15.17 .... ....

0 RevisI!d VOIla Weft Cosh. 09FEB99 IlIA Will M"1'P A WOODHILL THORNTON
VOLlA DEVELOPMENT

C Revised Well Cosh. 2&JAN9ll OAF OTC

• General ReviSion ."'...... OAF OTC PREMIER OIL
KEV DATE PREPO CHKO PAGE 10" Doc. No., SUMMARYJds
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Xl" FIELD DEVELOPMENT· CONCEPTUAl COST ESTIMATE .,. <40%

'-
DEVELOPMENT SCENARIO 4A2· COST ESTIMATE SUMMARY

B!odldlng 8klck Cc.t (ASM) e..........

VoftaW,n. 123.00 .. Ptltfoml based Gas WIlls and 3 iTIItilaleraf Oif Wells

........ 111.32

-"""'" 02.12 12 SklC Sleel POd Jadr.8t in 80mT_
1211.20 Manned 2700 klnne Topsides \III'i1h gas pnx:esslng tac:iIitieIlnduding separation,

c::ompression, gas dl)1ng. wal« lt8atmenIlMEG recovery and condensate~.

C.lm Buoy"nd loading Un. 15.01 Lint from plalfonn to CALM Buoy""';!h leased FSU

Gas Production Pipeline 130.10 210km k 350nvn NB Pipeline to Vlctorta (Black Rock)

Onshore Proc... F.cllJty 102,00 0ftI/'IIn proceu lacMy inducing Ilugcatdler. C0211llnO'11a1, gal dr)4ng, dew pt*ll

conlrU. ules gas compre:sslon.nd condenule stablisallon. LPG hdIonallon, Aofage and expcwt.

Onshote Cas and Conden..te PIge'Jne. 12.51 35km. 250rTvn NB Gas line ancI35km 100nvn NB Condensale Line to GeeIong.

Prof-et M'Mg,ment (10%) 44.11 (ExduOes WeUsl

TOTAL CAPEX w.n

ap..PA Abancfon~tCosts.... ....
~ wells (Ptalfonn and Subsaa) 1.16 WoO. 1<00
White Ibit Subsea ....... 0.'"
Jod<et 0.g3 -T_

12.62 Jacket 13.00
CALM Buoy and Loading Line iod FSU (NOTE 1) 25.65

T_
3.00

Pmduetion Pipeline 1.30 To""
Onshore Facilily 6.12 CAlM_ 1.'"

......- 0.25 ProductIon Pipelines 0.'"
Onshcn FadIIity 10.20

TOTALOPEX PA "1.03 ......- 0.25

TOTAL "2.ts

NOTES
(1) FSUICAlM BUOY NOT REQUIRED AFTER YEAR 5.

Cape. Phasing RFSU.,) RFSU -2 RFSU .,

"M "M ....
Gas Prod'n web 123.00
YwWte Ibis SUbMa
J..... 111.&4 43.48T_

83.10 83.10
Calm BuoyIloadlng 15.08
ProductIon PIpeline oi5.54 &4.57
Onshore FaCility noo noo
Export Pipelines 12.58--' .... 20.111 20.111

TOTAL 23.12 221.2. H ....

Cape.. PMllng RF'U RFSU +1 RFSU +2

"M .,M "M
Gas Prod'n Wells
Jod<etT_
c.m__.-..--Onshcn Fadlity
Export Pipelinel
Project Management

TOTAL 0.00 0.00 0.00

CalM. Pha.1ng RFSU +3 RFSU+oi RFSU +5

"M "M "M
Ga. Pnxrn wells.......T_
Calm 8uoyIt..oading
Production Pipeline
OnShOOt FaCility

Export PIpelines
Project Manaoernenl

TOTAL .... .... ....

WOODHILL THORNTON
E

o
e

REV

Revised Yolla Well Co$ts

Revised Wen Costs
General Revision

OOFE899

28JAN99

1OJANOO

CATE

OAF

OAF

PREPD

OTe
OTe

CHKO 1011 Doc. No.: SUMMARY.Jds

VOlLA DEVELOPMENT

PREMIER OIL
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PremierOil Australasia

A. WOODHILL THORNTON
L.~

APPENDIX 12

Cost Estimate Building Blocks

6 i1 11· .~ ":' ':'i .1L5~

Yolla Development Study
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YOLLA FIELD DEVELOPMENT - CONCEPTUAL ESTIMATE +/-30%

WHITE IBIS SUBSEA GAS WELLS (EACH) OPTION 2A14A14B

ESTIMATE SUMMARY

DESCRIPTION SO/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
SUPERVISION & MANAGEMENT 0.47

10.90
TANGIBLES
CASING 0.50
TUBING & COMPLETION EQUIPMENT 0.50
XMAS TREE 2.73

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
L.~ WIWELL.xlsPREM SUM WELL 18/12/98



6 '1'11~{)L 4- _i... , J

YOLLA FIELD DEVELOPMENT - CONCEPTUAL ESTIMATE +/-30%
)

SUBSEA FACILITIES - YOlLA 1C

ESTIMATE SUMMARY

DESCRIPTION SO/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

) DSV 1.80
1.80

INSTALLATION
TRANSPORTATION DAD
INSTALLATION 1.24
COMMISSIONING 5.00

6.64
ENGINEERING AND INDIRECTS
DESIGN 2.71
FABRICATION AND INSTALLATION MANAGEMENT 2.71

5.42
CONTINGENCY
UNALLOCATED PROVISION (10%) 2.98

2.98

TOTAL SUBSEA FACILITIES - YOLLA 35.51

A WOODHILL THORNTON
£.~ 1CMNFLD.xlsPREM SUM SUBSEA 18/12/98



YOlLA FIELD DEVELOPMENT - CONCEPTUAL ESTIMATE +/-30%

SUBSEA FACILITIES - WHITE IBIS 2A14A14B

ESTIMATE SUMMARY

DESCRIPTION SO/50 COST (A$M)

EQUIPMENT AND MATERIALS
SUBSEA CONTROL SYSTEM INCl UMBILICAL 14.03
MANIFOLD AND WEll METERING (2 MPFM's) 5.42
PRECOMMISSIONING 0.57

20.02
MOB/DEMOB

) DSV 1.80
1.80

INSTALLATION
TRANSPORTATION 1.30
INSTALLATION 2.52
COMMISSIONING 2.00

5.82
ENGINEERING AND INDIRECTS
DESIGN 2.76
FABRICATION AND INSTAllATION MANAGEMENT 2.76

5.53
CONTINGENCY
UNAllOCATED PROVISION (10%) 3.04

3.04

TOTAL SUBSEA FACILITIES - YOllA 36.21

A WOODHILL THORNTON1!.:)., 2A4ABMNFlD.xlsPREM SUM SUBSEA 18/12/98



YOLLA FIELD DEVELOPMENT - CONCEPTUAL ESTIMATE +/-30%

SUBSEA FLOWLINE OPTION 2A14A14B • WHITE IBIS TO VOllA

ESTIMATE SUMMARY

. DESCRIPTION SO/50 COST (A$M)

PIPELINE MATERIALS
L1NEPiPE (40km. 300mm NB. 14.6mm WT, API5L X65) 22.12
CORROSiON AND WEIGHT COATiNG (50mm Concrete) 4.01

26.13
MOB/DEMOB
LAYBARGE/DSV (ex Singapore) -
L1NEPIPE TRANSPORT 0.90
PLOUGH -

0.90
I PIPELAY

PRELIMINARIES 0.25
PIPELAY 15.12
TIE-iN'S 0.72
REMEDIAL 0.70

16.79
STABILISATION 130km Ploughed)

-
-

HYDROTEST AND COMMISSIONING
0.85
0.85

ENGINEERING AND DESIGN DATA
0.87
0.87

PROJECT MANAGEMENT AND INDIRECTS
CONTRACTOR'S ENGINEERING 0.60
CONTRACTOR'S MANAGEMENT 0.73

1.33
PROJECT ALLOWANCES
UNALLOCATED PROVISION (10%) 4.69

4.69

I IWHITE IBIS - YOlLA FLOWLINE COST I 51.56 1

A WOODHILL THORNTON
L.~ 2A4ABFLlNE.xlsPREM FLOWLINE SUM 19/01/99



l'4L1~9q'U .1- U f..,

YOLLA FIELD DEVELOPMENT - CONCEPTUAL ESTIMATE +/-30%

JACKET OPTION 1A11A2/1B/1C2/2A

ESTIMATE SUMMARY

DESCRIPTION 50/50 COST (A$M)

MATERIALS 14 Leg. 8 Siol Jackel)
PRIMARY 3.59
SECONDARY (Primary + Secondary = 2552 te) 1.97
PILES (3540 te) 6.31

11.87
FABRICATION (Barry's Beach)

I PRIMARY 8.62
SECONDARY 5.52
PILES 7.40

21.54 -
MOB/DEMOB
BARGE AND HAMMER 2.50

2.50
LOADOUT & TRANSPORT
TRAILERS, BARGE AND TUGS 1.43

1.43
,

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 1
CONTINGENCY
UNALLOCATED PROVISION (10%) 5.51

5.51

TOTAL JACKET 60.59

A WOODHILL THORNTON
•• YOLLAJKT.xlsPREM SUM JKT 18/12/98



61 '1·~Q,))Lt...·.l.O v

YOLLA FIELD DEVELOPMENT - CONCEPTUAL ESTIMATE +/-30%

JACKET OPTION 3A138/4A148

ESTIMATE SUMMARY

DESCRIPTION 50/50 COST (A$M)

MATERIALS 14 Leg. 12 Slot Jacket)
PRIMARY 3.84
SECONDARY 2.10
PILES 6.31

12.25
FABRICATION

i PRIMARY 9.20
SECONDARY 5.92
PILES 7.40

22.52
MOB/DEMOB
BARGE AND HAMMER 2.50

2.50
LOADOUT & 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

I 5.98
CONTINGENCY
UNALLOCATED PROVISION (10%) 5.65

5.65

TOTAL JACKET 62.12

A WOODHILL THORNTON
.L~ YOLLAJKT12.xlsPREM SUM JKT 18/12/98



YOLLA FIELD DEVELOPMENT· CONCEPTUAL ESTIMATE +/-30%

TOPSIDES OPTION 1A11A211B

ESTIMATE SUMMARY

DESCRIPTION SO/50 COST (A$M)

EQUIPMENT PROCUREMENT

VESSELS 1.68
HEAT EXCHANGERS 0.43
PUMPS 0.31
PACKAGES 0.60
UTILITIES 6.25
CONTROL SYSTEMS AND TELECOMMUNICATIONS 370
ACCOMMODATION AND HEllDECK 261

15.58
BULKS PROCUREMENT

PIPING (CS) 340
PIPING (55) 440
ELECTRICAL 122
INSTRUMENTATION 500
OTHERS 045
STRUCTURAL 1 47

15.95
fABRICATION
EQUIPMENT 088
PIPING (CS) 445
PIPING (55) 250
ELECTRICAL 1.46
INSTRUMENTATION 339
OTHERS 0.71
STRUCTURAL 10.81
ACCOMMODATION AND HEllDECK 3.25
COMMISSIONING 2.95

30.39
TRANSPORT AND INSTALLATION

TRANSPORT 1.28
INSTALLATION 0.28
COMMISSIONING 0.14

1.69
FUTURE EQUIPMENT (Year 3)

COMPRESSORS. DRIVERS. COOLERS AND PUMPS 10.61
10.61

ENGINEERING

GENERAL (10%) 742
7.42

CONTINGENCY

UNALLOCATED PROVISION (10%) 8.16
8.16

TOTAL TOPSIDES 89.79

A. WOODHILL THORNTON
lABTOP.xlsPREM SUM TOPSIDE 18/12198



YOLLA FIELD DEVELOPMENT - CONCEPTUAL ESTIMATE +/-30%

TOPSIDES OPTION 1C2

ESTIMATE SUMMARY

DESCRIPTION SOl50 COST (A$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
I 1.58

TRANSPORT AND INSTALLATION
GENERAL 1.58
COMMISSIONING 060

2.18
ENGINEERING AND INPIRECTS
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.xlsPREM SUM TOPSIDE 18112/98
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ValLA FIELD DEVELOPMENT - CONCEPTUAL ESTIMATE +/-30%

TOPSIDES OPTION 2A

ESTIMATE SUMMARY

DESCRIPTION SO/SO COST (A$M)

EQUiPMENT PROCUREMENT

VESSELS 2.83
HEAT EXCHANGERS 0.29
PUMPS 0.49
PACKAGES 1.65
UTILITIES 6.29
CONTROL SYSTEMS AND TELECOMMUNICATIONS 3.70
ACCOMMODATION AND HEUOECK 2.61

17.85
BULKS PROCUREMENT

PIPINGlCS) 4.69
PIPING (SS) 6.08
ELECTRICAL 1.61
INSTRUMENTATION 7.64
OTHERS 0.62
STRUCTURAL 1.93

22.57
FABRICATION
EQUIPMENT 1.25
P'PINGlCS) 6.14
PIPING (SS) 3.45
ELECTRICAL 1.91
INSTRUMENTATION 5.18
OTHERS 0.98
STRUCTURAL 14.13

ACCOMMODATION AND HELIOECK 3.25
COMMISSIONING 3.85

40.14
TRANSPORT ANn INSTALLATION

TRANSPORT 1.28
INSTALLATION 0.28
COMMISSIONING 0.14

1.69
FUTURE eQUIPMENT

COMPRESSORS, DRIVERS, COOLERS AND PUMPS 12.16
• 12.16

ENGINEERING -
GENERAL (10%) 944

.. 9.44
CONTINGENCY
UNAlLOCATED PROVISION (10%) 10.38

10.38

TOTAL TOPSIDES 114.23

A WOODHILL THORNTON
••

64 Llt86

+- 1.1"­
_ O·l'f-'

of 0·\<6
-+ \.o~
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2ATOP.xlsPREM SUM TOPSIDE 18/12198



VOLLA FIELD DEVELOPMENT· CONCEPTUAL ESTIMATe: +1·30%

TOPSIDES OPTION 3A13B

ESTIMATE SUMMARY

DESCRIPTION S01SO COST (A$M)

EQUIPMENT pROCUREMENT

VESSELS 4.15
HEAT EXCHANGERS 2.53
COMPRESSORS 15.08
PUMPS 0.73
PACKAGES 0.60
UTILITIES 6.25
CONTROL SVSTEMS AND TELECOMMUNICATIONS 3.70

ACCOMMODATION AND HEllDECK 2.61
35.65

BULKS pROCUREMENT
PIPING(CS) 5.02
PIPING (SS) 6.50
ELECTRiCAl 1.69
INSTRUMENTATION 6.17
OTHERS 0.75
STRUCTURAL 2.02

24.35

fABRICATION

EQUIPMENT 1.28
PIPING(CS) 6.57
PIPING (SS) 3.69
ELECTRiCAl 2.25
INSTRUMENTATION 5.54
OTHERS 1.18
STRUCTURAL 14.81
ACCOMMODATION AND HEUDECK 3.25
COMMISSIONING 4.04

42.61
TRANSpORT AND IN!"TALLATION

TRANSPORT 1.28
INSTALLATION 0.28
COMMISSIONING 0.14

1.69
fUTURE EQUiPMENT

COMPRESSORS, DRIVERS. COOLERS AND PUMPS .
.

ENGINEERING

GENERAL (10%) 10.43
10.43

CONTINGENCY

UNALLOCATED PROVISION (10%) 11.47
11.47

TOTAL TOPSIDES 126.20

A WOODHILL TH~RNTON 3ABTOP.xlsPREM SUM TOPSIDE 16/12198
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64 L1188

YOlLA FIELD DEVELOPMENT· CONCEPTUAL ESTIMAIE +'·30%

TOPSIDES OPTION 4A14B

ESTIMATE SUMMARY

DESCRIPTlON 50150 COST (A$M)

eQUIPMENT PROCUREMENT

VESSELS 4.52
HEAT EXCHANGERS 1.86
COMPRESSORS 5.76
PUMPS 0.72
PACKAGES 1.65
UTILITIES 6.25
CONTROL SYSTEMS AND TELECOMMUNICATIONS 3.70
ACCOMOOATIQN AND HELlDECK 2.61

27.06
BULKS PROCUREMENT

PIPING (CS) 6.44
PIPING (SS) 6.35
ELECTRICAL 2.33
INSTRUMENTATION 10.92
OTHERS 0.92
STRUCTURAL 2.50

31.46
FABRICATION

EQUIPMENT 1.86
PIPING (CS) 6.44
PIPING (SS) 4.73
ELECTRICAL 2.76
INSTRUMENTATION 7.40
OTHERS 1.43
STRUCTURAL 18.31
ACCOMQOATION AND HELJDECK 3.25
COMMISSIONING 4.99

53.00
TRANSPORT AND INSTALlATION

TRANSPORT 1.26
IN$TALLAliON 0.26
COMMISSIONING 0.14

1.69
FUTURE eaUlpMENT

COMPRESSORS, DRIVERS, COOLERS AND PUMPS 14.78

14.76
ENGINEERING

GENERAl (10%) 12.80
12.60

CONTINGENCY

UNALLOCATED PROVISION (10%) 14.08
14.08

TOTAL TOPSIDES 154.69

A WOODHILL THORNTON
.r.~

4ABTOP.xlsPREM SUM TOPSIDE 18/12/98



YOlLA FIELD DEVELOPMENT - CONCEPTUAL ESTIMATE +/-30%
)

BUOY OPTION 1C

ESTIMATE SUMMARY

644189

-

DESCRIPTION SO/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

I COMMISSIONING 3.38
ENGINEERING 1.74

20.97
CONTINGENCY
UNAllOCATED PROVISION (10%) 2.10

2.10

TOTAL BUOY 23.07

-

-A WOODHILL THORNTON YOlLABUOY.xlsPREM SUM BUOY 18/12/98
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YOLLA FIELD DEVELOPMENT· CONCEPTUAL ESTIMATE +1·30%

CALM BUOY AND LOADING LINE OPTIONS 3A138/4A148

ESTIMATE SUMMARY

DESCRIPTION 50lSO COST (A$M)

CALM BUOY· PROCUREMENT
• GENERAL 9.23

9.23

LOAplNG LINE· PROCUREMENT

\ GENERAL 0.29

0.29
INSTALLATION

BUOY 2.04
) PIPELINE (2km x 250mm NB) 1.40

3.44

ENGINEERING AND INPIRECTS
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.xlsPREM SUM BUOY 18/12/98



YOlLA FIELD DEVELOPMENT - CONCEPTUAL ESTIMATE +/-30%
~ !

SUBSEA TANK OPTION 3B/4B

ESTIMATE SUMMARY

644191

-

DESCRIPTION SO/50 COST (A$M)

MATERIALS 7.86
FABRICATION & COATING 19.90
lOADOUT & TRANSPORTATION 0.92
MOB/DEMOB 1.38
INSTALLATION 2.65
ENGINEERING (6%) 1.96

I 34.68
CONTINGENCY
UNAllOCATED PROVISION (10%) 3.47

3.47

TOTAL SUBEA TANK 38.15

~ A WOODHILL THORNTON
L.~ YOlLATANK.xlsPREM SUM TANK 18/12/98



YOLLA FIELD DEVELOPMENT - CONCEPTUAL ESTIMATE +/-30%-

644192

)

OFFSHORE PRODUCTION PIPELINE OPTION 1AJ1B/3AJ3B - YOllA TO BURNIE

ESTIMATE SUMMARY

.... DESCRIPTION SO/SO COST (A$M)

~ PIPELINE MATERIALS
L1NEPIPE (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

- L1NEPIPE TRANSPORT 8.00
PLOUGH 1.35

I 17.05
PIPELAY- PRELIMINARIES (Survey. beach crossing) 0.90
PIPELAY 21.75
TIE-IN AND CROSSING 1.75

~ REMEDIAL 1.75
26.15

STABILISATION 130km ploughed)

~ 1.69
1.69

HYDROTEST AND COMMISSIONING
0.85- 0.85

ENGINEERING AND DESIGN DATA
1.20- 1.20-

PROJECT MANAGEMENT AND INDII!ECTS
CONTRACTOR'S ENGINEERING 0.90

- CONTRACTOR'S MANAGEMENT 1.10,
2.00

PROJECT ALLOWANCES
UNALLOCATED PROVISION (10%) 7.60- 7.60

~I !YOLLA - BURNIE PIPELINE COST I 83.65 1

11

I
j

- A WOODHILL THORNTON
L~

1AB3ABOFF.xlsPREM PIP SUM 13/01199
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YOLLA FIELD DEVELOPMENT - CONCEPTUAL ESTIMATE +/-30%

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

ESTIMATE SUMMARY

DESCRIPTION SO/50 COST (A$M)

PIPELINE MATERIALS
L1NEPIPE (135km, 450mm NB. 17.5mm WT. API 5L X65. includes 25km of CRA lining) 74.21
CORROSION AND WEIGHT COATING 14.17

88.38
MOB/DEMOB
LAYBARGE (ex Singapore) 7.70
L1NEPIPE TRANSPORT 8.00
PLOUGH 1.35

17.05
I PIPELAY

PRELIMINARIES (Survey. beach crossing) 1.15
PIPELAY 39.50
TIE-IN AND CROSSING 1.75
REMEDIAL 2.45

44.85
STABILISATION
GENERAL 1.69

1.69
HYDROTEST ANP COMMISSIONING
GENERAL 0.85

0.85
ENGINEERING AND DESIGN DATA
GENERAL 1.20

1.20
pROJECT MANAGEMENT AND H~DIRECTS

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 172.17

A woonmLL THORNTON
••

1COFFA.xlsPREM PIP SUM 15/01/99
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YOLLA FIELD DEVELOPMENT - CONCEPTUAL ESTIMATE +/-30%-.
OFFSHORE PRODUCTION PIPELINE OPTION 1A2 - YOlLA TO BEll BAY

ESTIMATE SUMMARV

DESCRIPTION SO/50 COST (A$M)

PIPELINE MATERIALS
L1NEPIPE (170km, 300mm NB, 10.3mm WT, API5L X65) 21.48
CORROSION AND WEIGHT COATING (400micron FBE, 50mm Concrete) 12.65

34.14
MOB/DEMOB
LAYBARGE (ex Singapore) 7.70
L1NEPIPE TRANSPORT 8.00
PLOUGH 1.35

17.05
) PIPELAY

PRELIMINARIES 1.15
PIPELAY 27.25
TIE-IN AND CROSSING 1.75
REMEDIAL 2.45

32.60
STABILISATION 130km 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
CONTRACTOR'S MANAGEMENT 1.60

2.50
pROJECT ALLOWANCES
UNALLOCATED PROVISION (10%) 9.00

9.00

I
IVOlLA - BEll BAV PIPELINE COST I 99.03 1

~

~

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

OFFSHORE PRODUCTION PIPELINE OPTION 2A14A14B - YOLLA TO BLACK ROCK

ESTIMATE SUMMARV

DESCRIPTION SOISO COST (A$M)

PIPELINE MATERIALS
L1NEPIPE (210km, 400mm NB, 11.8mm WT, API5L X65) 34.00
CORROSION AND WEIGHT COATING (400micron FBE, 50 mm concrete) 19.03

53.03
MOBIDEMOB
LAYBARGE (ex Singapore) 7.70
L1NEPIPE TRANSPORT 8.00
PLOUGH 1.35

17.05
)

PIPElAY
PRELIMINARIES 1.15
PIPELAY 43.00
TIE-IN AND CROSSING 1.75
REMEDIAL 2.45

48.35
STABILISATION 130km 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 1.60

2.50

pROJECT ALLOWANCES
UNALLOCATED PROVISION (10%) 12.47

12.47

I IVOlLA • BLACK ROCK PIPELINE COST I 137.13 1

1
i

- A WOODHILL THORNTON
~~

2A4ABOFF.xlsPREM PIP SUM 19/01199
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YOLLA FIELD DEVELOPMENT - CONCEPTUAL ESTIMATE +/-30%

ONSHORE PLANT OPTION 1C/1C2

ESTIMATE SUMMARY

DESCRIPTION 50/50 COST (A$M)

EQUIPMENT PROCUREMENT
VESSELS 4.00
HEAT EXCHANGERS 0.63
COMPRESSORS 12.10
PUMPS 0.28
TANKS 1.23

I 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

45.59
FUTURE 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
.G~ 1CPLANT.xlsPREM SUM PLANT 18/12/98
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YOLLA FIELD DEVELOPMENT - CONCEPTUAL ESTIMATE +/-30%

ONSHORE PLANT OPTION 1A13A138

ESTIMATE SUMMARY

DESCRIPTION SO/50 COST (A$M)

EQUIPMENT PROCUREMENT
VESSELS 3.15

t HEAT EXCHANGERS 0.33
COMPRESSORS 10.74
PUMPS 0.23

I TANKS 1.23
I 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
•• lA3ABPLANT.xlsPREM 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 (A$M)

EQUIPMENT PROCUREMENT
VESSELS 3.85
HEAT EXCHANGERS 0.33
COMPRESSORS 10.74
PUMPS 0.23
TANKS 1.23
PACKAGES 1.20
UTILITIES 1.65

19.22

I BULK PROCUREMENT AND INSTALLATION
CIVILS 3.20
STRUCTURAL 1.92
PIPING 9.61
INLEC 6.41
MISCELLANEOUS 1.28
INDIRECTS 15.38
COMMISSIONING 1.92

39.73
ENGINEERING
GENERAL (8%) 5.13

5.13
CONTINGENCY
UNALLOCATED PROVISION (10%) 6.41

6.41

.
TOTAL ONSHORE PLANT 70.49

1A2PLANT.xlsPREM SUM PLANT 18/12/98
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YOLLA FIELD DEVELOPMENT - CONCEPTUAL ESTIMATE +/-30%

ONSHORE PLANT OPTION 1B

ESTIMATE SUMMARY

DESCRIPTION SO/50 COST (A$M)

EQUIPMENT PROCUREMENT
VESSELS 3.11
HEAT EXCHANGERS 0.39
COMPRESSORS 11.45
PUMPS 0.23
TANKS 1.23

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

ONSHORE PLANT OPTION 2A14A14B

ESTIMATE SUMMARY

DESCRIPTION 50/50 COST (A$M)

EQUIPMENT PROCUREMENT
VESSELS 9.19
HEAT EXCHANGERS 3.07
COMPRESSORS 12.09
PUMPS 2.14
TANKS 3.72

I 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

I 12.54

TOTAL ONSHORE PLANT 137.98

A WOODHILL THORNTON
~A.. 2A4ABPLANT.xlsPREM SUM PLANT 18/12/98
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YOLLA FIELD DEVELOPMENT - CONCEPTUAL ESTIMATE +/-40%

ONSHORE PLANT OPTION 3D

ESTIMATE SUMMARY

DESCRIPTION SO/50 COST (A$M)

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

7.11
CONTINGENCY
UNALLOCATED PROVISION (10%) 8.88

8.88

TOTAL ONSHORE PLANT 97.69

- A WOODHILL THORNTON
~~ 3DPLANT.xlsPREM SUM PLANT 18/01/99
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YOLLA DEVELOPMENT STUDY

CALCULATION LIST

Calculation Number Calculation Title

9843-CAL..Q1 Gase 1A Offshore Equipment Sizing
9843-CAL..Q2 Gase 1A Onshore Equipment Sizing
9843·CAL..Q3 Case 2A Onshore Equipment Sizing
9843·CAL..Q4 Gase 4A Offshore Equipment Sizing
9843-CAL·05 Gase 2A Offshore Equipment Sizing
9843-CAL·06 Case 4A Onshore Equipment Sizing
9843·CAL..Q7 Gase 3A Offshore Equipment Sizing
9843-CAL..Q8 Gase 3A Onshore Equipment Sizin9
9843-CAL·09 Case 1C Offshore Pipeline Glycol Injection Rate
9843-CAL·10 Gase 1A Offshore Pipeline SiZin9
9843·CAL·11 Gase 1A Onshore Pipeline SiZin9
9843·CAL·12 Gase 2A Onshore Pipeline Sizing
9843-CAL·14 Case 2A Offshore Pipeline SiZin9
9843·CAL·15 Case 3A Offshore Pipeline Sizing
9843·CAL·16 Case 1A Offshore Structure Size & Wei9ht
9843-CAL·17 Gase 2A Offshore Structure Size & Wei9ht
9843·CAL·18 Gase 3A Offshore Structure Size & Wei9ht
9843-CAL·19 Case 4A Offshore Structure Size & Wei9ht
9843-CAL-20 Gase 1A Hysim Simulation
9843-CAL·21 Case 18 Hysim Simulation
9843·CAL·22 Gase 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 Gase 3A Hysim Simulation
9843·CAL·27 Case 4A Hysim Simulation
9843-CAL·28 Case 1C Onshore Equipment Sizin9
9843-CAL·29 Gase 3A Onshore Pipeline Sizing
9843·CAL·30 Gase 4A Offshore Pipeline Sizing
9843·CAL·31 Gase 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 28 Offshore Pipeline Sizing
9843-CAL·37 Case 18 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
L.~ Gale Index.xls Sheet 2 10/02199
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