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SYNOPSIS

This report presents capital and operating cost estimates for two scenarios to develop the Yolla gas
field, offshore Tasmania in Bass Strait. The study describes, sizes, costs and provides high level
schedules for the following scenarios:

Scenario 1

Scenario 2

Navigation, Communication and Control (NCC) Buoy and subsea production system;

Steel jacket structure with minimal offshore processing.

Both scenarios have been costed for a base case sales gas flow rate of 45.3 TJ/day with high and low
flow rates of 60.4 and 30.2 TJ/day respectively costed as sensitivities.
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BORAl ENERGY RESOURCES LIMITED • YOlLA DEVELOPMENT
SCOPING STUDY

EXECUTIVE SUMMARY

Worley Limited has been contracted by Boral Energy Resources Limited to perform a scoping study

of two scenarios to develop the Yolla gas field, offshore Tasmania in Bass Strait. The study describes,

sizes, costs and provides high level schedules for the following scenarios (sketches in Attachment A):

Scenario I Navigation, Communication and Control (NCC) Buoy and subsea production system;

Scenario 2 An unmanned wellhead platform with minimal offshore processing.

The cost estimates for both scenarios include the offshore facilities, pipeline to shore and an onshore

gas processing plant. Both scenarios have been costed for three sales gas flow rates: 30.2, 45.3 and

60.4 TJ/day; with 45.3 TJ/day rate taken as the base case.

The capital cost estimates of the two scenarios for the base case flow rate are presented below:

Capital Costs

Scenario 1 Scenario 2

NCCBuoy Wellhead Platfonn

(A$M) (A$M)

Total excluding drilling 312 309

Total including drilling 345 346

Abandonment 20 44

Full capital cost summaries for both scenarios and the flow rate variations are presented in the

following tables:

Table I.I.I NCC Buoy 45.3 TJ/day (Calculation No. 7903-CAL-0I2 page I of 3)

Table 1.1.2 NCC Buoy 30.2 TJ/day (Calculation No. 7903-CAL-012 page 2 of 3)

Table 1.1.3 NCC Buoy 60.4 TJ/day (Calculation No. 7903-CAL-Q12 page 3 of 3)

Table 1.2. I Wellhead Platform 45.3 TJ/day (Calculation No. 7903-CAL-029 page I of 3)

Table 1.2.2 Wellhead Platform 30.2 TJ/day (Calculation No. 7903-CAL-029 page 2 of 3)

Table 1.2.3 Wellhead Platform 60.4 TJ/day (Calculation No. 7903-CAL-029 page 3 of 3)
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Operational cost estimates for the two scenarios for the base case flow rate are presented below:

Operational Costs

Scenario 1 Scenario 2

NCCBuoy Wellhead Platfonn

(A$M) (A$M)

17.3 14.5

Detailed breakdown of both the capital and operating cost estimates are provided in Attachments B

and C of this report for Scenarios 1 and 2 respectively.

The estimated overall development schedules are 29 months for the NCC Buoy and 30 months for the

wellhead platform. Indicative development schedules are presented in Attachment F for both

scenanos.

Study No. 08407903-01
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m Cost Estimate Summary _BORAL
Yolla Development Scenario 1 • NCC Buoy(45.3TJ/d) ENERGY

Calc No 7903-GAL·012
Project Title YoliaStudy Project No 084107903
Client Bora! Energy Resources Limited Phase/CTR 000
Calculation Title CAPI=X Page IU. 1013
File Location K:\WL\08407903\COSl\rNCCSUM.XLSlsumm1 base By B. Smith ()J')

Checked I.Neill,/~

Item Description Proc Items Proc Items Lump Sum Fab Cost BulkMatl Bulk Mati Fab Cost Total Total
Cost Weight Cost Proc Items Cost Weight Bulk Mati Cost Weight

{A$,OOOl {tonnel {A$,OOOI (A$,OOO) (A$,OOO) (tonne) (A$,OOO) (A$,OOO) (tonne)

GE 01 Geotechnical and Environmental Studies · · 2,500 · 2,500 ·
HK 01 Offshore Hookup and Commissioning · · 429 · 429 ·
OF 01 Offshore Installation · · n,984 · 77,984 ·
PL 01 Pipelines · · 43,030 · 43,030 ·
SS 01 Subsea Equipment · · 18.446 · 18,446 ·
BY 01 NCC Buoy 2,112 41 586 84 3,173 1,655 8,560 14,515 1,695
SC 01 Pipeline Shore Crossing · · 4.000 · 4.000 ·
GP01 Onshore Gas Plant 18,232 1,554 9.025 24,026 51,283 1,554

Totals 20,344 1,595 146,974 84 12,198 1,655 32,586 212,186 3,250
Indlrects
Freight (6% on procured Items and bulk materials) 0.06 1,953
Certification (0.5% on total direct cost) 0.005 1,061
Design· Preliminary (1.5% on total direct cost) 0.015 3,183
Design· Detailed (7.5% on total direct cost) 0.075 15,914
Insurance (20/0 on total direct cost) 0.02 4,244
Pro/ect Management and Own Costs (10% on totai direct cost) 0.1 21,219

Subtotal 259,758

Contingency· 20% 0.2 51,952

Total Cost of Development (ex drilling &. abandonment) 311,710

Drilling Costs 33.000

I v I " .. \.iV::> I lex aDandonmentl 344,710
FA01 Field Abandonment· Decommissioning 64 64
FA 02 Field Abandonment· Removal 13473 13,473

I T 13538 13,538

Indirects 21.5% 0.215 2,911

Subtotal 16,448

Contingency· 20% 0.2 3,290

Abandonment Cost 19,738

Nccsum summl base TABLE 1.1.1 12104199 at 15:42



mJ Cost Estimate Summary _BORAL~:~:~:~:~:~r:@~::::::NM:~. ENERGY
YoUa Development Scenario 1 • NCC Buoy (30.2 TJ/day)

Calc No 7903-GAL·012
Project Title Yolla Study Project No 084/07903
Client Bora! Energy Resources LirMed Phase/CTA 000
Calculation Title CAPEX Page 2013
File Location K;\WL\08407903\COSl\[NCCSUM.xLSJsumm1 base By B.Smith dD

Checked I. Neill f)'fJ
Item Description Proc Items Proc Items Lump Sum FabCost Bulk Mati Bulk Mati FabCost Total Total

Cost Weight Cost Proc Items Cost Weight Bulk Mati Cost Weight
(A$,OOO) (tonne) (A$,OOO) (A$,OOO) (A$,OOO) (tonne) (A$,OOO) (A$,OOO) (tonne)

GE 01 Geotechnical and Environmental Studies · · 2,500 · 2,500 ·
HK 01 Offshore Hookup and Commissioning · · 429 · 429 ·
OF 01 Offshore Installation · · 77,984 · 77,984 ·
PL 01 Pipelines · · 43,030 · 43,030 ·
SS 01 Subsea Equipment · · 18,030 · 18,030 ·
BY 01 NCC Buoy 2,112 41 565 84 3,080 4,410 8,106 13,947 4,451
SCOl Pipeline Shore Crossing · - 4,000 · 4,000 ·
GPOl Onshore Gas Plant 16,676 1,493 8,255 23,010 47,940 1,493

Totals 18,788 1,534 146,537 84 11,334 4,410 31,115 207,859 5,944
Indlrects
Freight (6% on procured items and bulk materials) 0.06 1,807
Certification (0.5% on total direct cost) 0.005 1,039
Design. Preliminary (1.5% on total direct cost) 0.Q15 3,118
Design· Detailed (7.5% on total direct cost) 0.075 15,589
Insurance (2% on total direct cost) 0.02 4,157
Project Management and Own Costs (10% on total direct cost) 0.1 20,786

Subtotal 254,356

Contingency· 20% 0.2 50,871

Total cost or Development (eX drilling llt abandonment) 305,227

Drilling Costs 33,000

1 VIA'" \,;V;:, 1\ex agandOnmem) 338,227
FA 01 Field Abandonment· Decorrmissioning 64 64
FA 02 Field Abandonment· Removal 134731 13,473

I I 13538 I 13,538 I

Indirects 21.5% 0.215 2,911

Subtotal 16,448

Contingency· 20% 0.2 3,290

Abandonment Cosl 19,738

Nccswn summl 30 TABLE 1.1.2 12104/99 at 15:42



m Cost Estimate Summary _BORAL:::~i*-~-:::::::~:::~~~~¥::~t.

Yolla Development Scenario 1- NCC Buoy (60.4 TJ/day) ENERGY
Calc No 7903-CAL·012

Project Title Yolla Study Project No 084107903
Client Boral Energy Resources Limited Phase/CTR 000
Calculation Title CAPEX Page 3 of3
File Location K:\WL\08407903\COSl\[NCCSUM,XLS)summl basa Bv B. Smith IJD

Checked I. Neill flJ'J

Item Description Proc Items Proc Items Lump Sum Fab Cost Bulk Mati Bulk Mati FabCost Total Total
Cost Weight Cost Proc Items Cost Weight Bulk Mati Cost Weight

(AS,OOO) (tonne) (AS,OOO\ (AS,OOO\ (AS,OOO\ (tonne) (AS,OOO) (AS,OOO) / (tonne)
GE 01 Geotechnical and Environmental Studies · · 2,500 2,500 ·
HK 01 Offshore Hookup and Commissioning · · 429 429 ·
OF 01 Offshore Installation · · 77,984 77,984 ·
PL 01 Pipelines · · 46,629 46,629 ·
SS 01 Subsea Equipment · - 23,760 23.760 ·
BY 01 NCC Buoy 2,112 41 623 84 3,333 4,591 9.336 15,488 4,632
SCOl Pipeline Shore Crossing - · 4,000 4,000 ·
GPOl Onshore Gas Plant 19,411 1,592 9.609 24,796 53,816 1,592

Totals 21,523 1,633 155,925 84 12,942 4,591 34,132 224,606 6,225
Indlrects
Freight (6% on procured Items and bulk materials) 0.06 2,068
Certification (0.5% on total direct cost) 0.005 1,123
Design. Preliminary (1.5% on total direct cost) 0.015 3,369
Design· Detailed (7.5% on total direct cost) 0.D75 16,845
Insurance (2% on total direct cost) 0.02 4,492
Project Management and Own Costs (10% on total direct cost) 0.1 22,461

Subtotal 274,964

Contingency· 20% 0.2 54,993

Total Cost of Development (ex drilling & abandonment) 329,956

Drilling Costs 48,000

TOTAL COST(ex abandonment) 377,956
FAOl Field Abandonment· Decorrvnissioning 64 64
FA 02 Field Abandonment· Removal 13473 13,473

13538 13,538

Indlrects 21.5% 0.215 2.911

Subtotal 16,448

Contingency· 20% 0.2 3,290

Abandonment Cost 19,738

Nccsum summl 60 TABLE 1.1.3 12/04/99 at 15:42



llil _BORALCost Estimate Summary
Yolla Development Scenario 2· Platfonn(45.3 TJ/d) ENERGY

Calc No 7903-GAL·029
Project Title Yolla Study Project No 084/07903
Client Boral Energy Resources limited Phase/ CTR 000
Calculation Title CAPEX Page I?t- 10f3
File Location K:\WL\08407903\COS1\rPLATSUM.XLSlsumm2 base By B. Smith.DO

Checked I. Neill 1)J
Item Description Proc Items Proc Items Lump Sum Fab Cost BulkMatl Bulk Mati FabCost Total Total

Cost WeIght Cost Proc Items Cost Weight Bulk Mati Cost WeIght
(AS,OOO) (tonne) (AS,OOO) (AS,OOO) (AS,OOO) (tonne) (AS,OOO) (AS,OOO) (tonne)

GE 01 IGeotechnical and I::nVlronmentaJ :studles- unsnore 6. unsnor - . 2,500 - 2,500 -
HK 01 Offshore Hookup and Commlssloninl . - 6,233 - 6,233 ·
OF 01 Offshore Installation-Platform & Pipelim - - 86,662 . 86,662 ·
PL 01 Pipelines - - 20,366 - 20,366 ·
JK 01 Steel Jacket & Piles - 6 slots 2,580 2,015 583 6,817 9,980 2,015
TS 01 Process Topside~ 12,176 269 1,187 352 10,895 1,100 10,005 34,615 1,369
SC 01 Pipeline Shore Crossin~ 4,000 4,000 ·
GP01 Onshore Gas Planl 15,761 1,441 7,802 21,855 45,417 1,441

Totals 30,516 3,725 121,531 7,169 18,697 1,100 31,860 209,n3 4,824

Freight (6% on procured Items and bulk materials 0.06 2,953
Certlflcation (0.5% on total direct cost: 0.005 1,049
Design· Prelimin8IY (1.5% on total direct cost: 0.Q15 3,147
Design - Detailed (7.5% on total direct cost: 0.075 15,733
Insurance (2% on total direct cost; 0.02 4,195
Project Management and Own Costs (10% on total direct cost 0.1 20,9n

Subtotal 257,827

Contingency· 20% 0.2 51,565

Total cost or uevelopment (ex drilling & abandonment 309,392

Drilling Costs 36,000
Conductors 200 126
I v I AL WV::i I tex aDanaOnmenl) 345,592

FA 01 Field Abandonment • Decommlssionin~ 935 935
FA 02 Field Abandonment· Rernova 29397 29,397

30332 30,332

Indirects 21.5% 0.215 6,521

Subtotal 36,853

Contingency - 20% 0.2 7,371

Abandonment Cost 44,224

Platsum summ2 base TABLE 1.2.1 12104/99 at 15:42



iii Cost Estimate Summary • BORAL
Yolla Development Scenario 2· Platfonn (30.2 TJ/day)

,.:.:...:.:.:.:.:.:".:.:.:.:.:.:.:.:.. ENERGY

Calc No 7903-GAL-029
Project Title Voila Study Project No 084107903
Client Boral Energy Resources Limited Phase/CTR 000
Calculation Title CAPEX Page AI, 2013
File Location K:\WL\08407903\COSl\fPLATSUM.XLSlsumm2 basa Bv B. Smith I1U

Checked I. Neill 1/J

Item Description Proc Items Proc Items Lump Sum Fab Cost Bulk Mati Bulk Mati Fab Cost Total Total
Cost Weight Cost Proc Items Cost Weight Bulk Mati Cost Weight

(A$,OOO) (tonne) (A$,OOO) (A$,OOO) (A$,OOO) (tonne) (A$,OOO) (A$,OOO) (tonne)
GE 01 Geotechnical and I:nvlronmental studles- unshore & unshor - . 2,500 - 2,500 ·
HK 01 Offshore HookUp and Commisslonlnl . - 5,666 - 5,666 ·
OF 01 Offshore Installatlon-Platfonn & Plpelim - . 86,662 - 86,662 ·
PL 01 Pipelines - - 20,366 - 20,366 ·
JK 01 Steel Jacket· 6 slots 2,580 2,015 583 6,817 9,980 2,015
TS 01 Process Topslde~ 11,212 241 1,079 326 9,688 1,003 9,056 31,361 1,244
SC 01 Pipeline Shore Crossin, 4,000 4,000 ·
GP01 Onshore Gas Plant 14,672 1,405 7,263 21,178 43,113 1,405

Totals 28,464 3,661 120,855 7,143 16,951 1,003 30,234 203,646 4,664

Freight (6% on procured Items and bulk materials 0.06 2,725
Certlf1cation (0.5% on total direct cost; 0.005 1,018
Design - Preliminary (1.5% on total direct cost: 0.015 3,055
Design· Detailed (7.5% on total direct cost 0.075 15,273
Insurance (2"10 on total direct cost; 0.02 4,073
Project Management and Own Costs (10% on total direct cost 0.1 20,365

Subtotal 250,155

Contingency· 20% 0.2 50,031

Total Cost of Development (ex drilling lit abandonment) 300,186

Drilling Costs 36,000
Conductors 200 126
I U I AI.. \,;U::O I \ex abllnaonment) 336,386

FA 01 Field Abandonment - Decommissioning 850 850
FA 02 Field Abandonment· Removal 29397 29,397

30247 30,247

Indirects 21.5% 0.215 6,503

Subtotal 36,750

Contingency· 20% 0.2 7,350

Abandonment Cost 44,100

Platsum summ2 30 TABLE 1.2.2 12104/99 at 15:42



m Cost Estimate Summary
.f~ltJyVoIla Development Scenario 2· Platfonn (60.4 TJ/day)

Calc No 7903-CAL-029
Project Title Valla Study Project No 084107903
Client Bora! Energy Resources Limited Phase/CTR 000
Calculation Title CAPI=X Page .11. 30f3
File Location K:\WL\08407903\COSnrPLATSUM.XLS]summ2 base By B. Smith If'/:)

Checked I. Neill 100
Item Description Proc Items Proc Items Lump Sum FabCost Bulk Mati Bulk Mati FabCost Total Total

Cost Weight Cost Proc Items Cost Weight Bulk Mati Cost Weight
(A$,OOO) (tonne) (A$,OOO) (A$,OOO) (A$,OOO) (tonne) (A$,OOO) (A$,OOO) (tonne) .

GE 01 I Geotechnical and Environmental Studies- Uffshore & Unshor . . 2,500 - 2,500 ·
HK 01 Offshore Hookup and Commissionin! - - 6,563 - 6,563 -
OF 01 Offshore Installation-Platform & Pipelim - - 86,662 - 86,662 ·
PL 01 Pipelines . . 22,293 - 22,293 ·
JK 01 Steel Jacket· 6 slots 2,580 2,015 583 6,817 9,980 2,015
TS 01 Process Topslde~ 13,147 286 1,250 368 11,632 1,156 10,539 36,936 1,441
SC 01 Pipeline Shore Crossin, 4,000 4,000 ·
GP01 Onshore Gas Plan1 16,490 1,471 8,162 22,308 46,961 1,471

Totals 32,216 3,771 123,850 7,185 19,795 1,156 32,848 215,894 4,927

Freight (6% on procured items and bulk materials 0.06 3,121
Certification (0.5% on total direct cost: 0.005 1,079
Design - Preliminary (1.5% on total direct cost: 0.Q15 3,238
Design· Detalled (7.5% on total direct cost 0.075 16,192
Insurance (2% on total direct cost: 0.02 4,318
Project Management and Own Costs (10% on total direct cost 0.1 21,589

Subtotal 265,432

Contingency· 20% 0.2 53,086

Total Cost or Development (ex drilling &:. abandonment) 318,518

Drilling Costs 54,000
Conductors 300 189
IV ~~_ 'I \ex 8Danaonment) 372,818

FA 01 Field Abandonment· Decommissioning 984 984
FA 02 Field Abandonment· Removal 29397 29,397

30381 30,381

Indirects 21.5% 0.215 6,532

Subtotal 36,913

Contingency· 20% 0.2 7,383

Abandonment Cost 44,296

Platsum summ2 60 TABLE 1.2.3 12104/99 at 15:42



III
BORAL ENERGY RESOURCES LIMITED • YOLLA DEVELOPMENT

SCOPING STUDY

2 INTRODUCTION

Boral Energy Resources Limited (Bora!) has an interest in the Yolla gas field (pennit T1RL1) located

in western Bass Strait, approximately 135 km north of Burnie in 78 m water depth. Two appraisa!

wells have been drilled in the TIRLI block, Yolla-I (1985) and Yolla-2 (1998). Drilling results and

interpretations have indicated moderate reserves of liquids-rich gas in place. Bora! asked Worley

Limited (Worley) to investigate the costs of two development scenarios of this gas field.

The objectives of this study were to provide capital and operating cost estimates for both development

scenarios of the Yolla field for a base case flow rate, to investigate the impact on the costs of higher

and lower flowrates and prepare overall schedules for each development option. The development

scenarios to be evaluated are as follows

• Offshore subsea production with 2 or 3 initial wells incorporating a NCC buoy; a multiphase

pipeline to shore and an onshore gas processing plant; and,

• A normally unmanned minimal facilities platform with up to 6 well slots, a two-phase pipeline to

shore and an onshore gas processing plant.

The basis for the study is set out in Section 3 of the report together with key assumptions made. The

facilities and process for each of the Scenarios are described in Section 4, while Sections 5 and 6

present the capex, opex and schedules in greater detail.

StUdy No. 08407903-01
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•BORAl ENERGY RESOURCES liMITED - YOlLA DEVELOPMENT
SCOPING STUDY

3 STUDY BASIS

3.1 General

The design parameters used in this study have generally been supplied by Boral and are listed in the
following sections.

3.2 Reservoir and Production

Reservoir fluid composition and product specifications are given in Attachment G.

Parameter

Number of Production Wells

Scenario 1 - NCC Buoy

Number of Production Wells

Scenario 2 WH Platform

Production Facility Capacity

CO2 content

Condensate Production

Water Production

Wellhead Pressure

Wellhead Temperature

Sales Gas Delivery Pressure

Condensate Storage

Study Basis

2 initially, 2km apart

3 initially, 2km apart

2 future wells, 2km and 4km

from Weill

2 initially

3 initially

2 future wells

15 PJ/year (45.3 TJ/day)

base case

19%

49 BBL per MMSCF of gas

5 BBL per MMSCF of

reservoir fluid

Shut-In 3400 psi (23440 kPa)

Flowing 3000 psi (20680 kPa)

90°C

600 psi (4137 kPa)

350,000 bbls

Comments

30.2 TJ/day & 45.3 TJ/day cases

60.4 TJ/day case

All flow rate cases

30.2 TJ/day & 45.3 TJ/day cases

60.4 TJ/day case

All flow rate cases

Platform to have 6 well slots and to

be suitable for jack-up drilling in

cantilever mode

10 PJ/year (30.2 TJ/day) low case

20 PJ/year (60.4 TJ/day) high case

Worley assumption

Boral

Study No. 08407903-01
k:lwM8407903\reportlyollassc.doclin
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m
aORAl ENERGY RESOURCES liMITED - YOlLA DEVELOPMENT

SCOPING STUDY

3.3 Environmental

Parameter

Location

Study Basis

Pennit TIRL1 in western
Bass Strait

Comments

120 km offshore from Port Latta

Water Depth 78 m

10 Year Return Period Wave Hs =6.8 m/Tp =13.3

10 Year Return Period Wind 22.8 m1s

100 Year Return Period Current 2.00 m1s near surface

Seabed Temperature 10 - 14.4 °C

Soil Conditions Calcareous

Study No. 08407903·01
k:\wI\08407903\report\yollassc.doc\in

Page 50122 Reve
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BORAl ENERGY RESOURCES LIMITED - YOlLA DEVELOPMENT

SCOPING STUDY

4 DEVELOPMENT SCENARIOS

4.1 General

The two scenarios investigated for the Yolla gas field development are listed in Table 4-1.

Table 4-1 Development Scenarios

Scenario I

Scenario 2

Nec Buoy and Subsea Production

Wellhead Platform with Minimal Processing

For each scenario, three sales gas rates are considered: 30.2,45.3 and 60.4 TJ/day (10, 15 and 20

PJ/year).

4.2 Scenario 1: NCC Buoy and Subsea Production

4.2.1 Description
The NCC (Navigation, Communication and Control) Buoy and subsea prOduction system concept is

based on the East Spar development in the North West Shelf. The unmanned NCC Buoy will provide

electrical power, hydrate/corrosion inhibitor storage and pumping facilities, and a communication

system to allow remote control of the offshore facilities from an onshore base via radio and satellite

links.

The control buoy comprises a bottle-like structure which houses the minimum facilities necessary to

generate power for liquids injection and well control. The buoy is unmanned, with maintenance work

being conducted by planned offshore campaigns. Monitoring and control of injection and product

export is achieved by means of telecommunications from shore. This telecommunications

requirement generates the need for a high antenna and a stable platform (e.g. East Spar design was

based upon less than 3 degrees roll and pitch). To achieve minimal motions a small waterplane area is

required which, combined with stability requirements, leads to the characteristic bottle shape. Further

reduction of motions is achieved by the use of a tension leg mooring.

Production from the subsea wells will be tied back to a subsea manifold via DN150 (6-inch) CRA

flowlines connected at either end by flexible jumpers. The manifold will be designed to accommodate

up to five subsea wells and incorporate a diverless subsea pig launcher. Export of the commingled

product will be via a 118 km DN300 (12-inch) pipeline to the onshore gas plant in Port Latta.

The multiphase product is anticipated to be extremely corrosive due to the high CO2 levels (19%)

coupled with the elevated temperature and water production. The use of Corrosion Resistant Alloy

(CRA) material is required for an approximate distance of 30 km from the subsea manifold where the

product temperature has decayed to ambient conditions. This length has been quoted by Boral;

however, initial hydraulic and corrosion analyses by Worley have indicated a shorter length of

approximately 10 km should be satisfactory.

Study No. 08407903-01
k:lwI\08407903Ireportlyoliassc.doclin
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BORAL ENERGY RESOURCES LIMITED • YOLLA DEVELOPMENT

SCOPING STUDY

The East Spar buoy was sized based on hydrate and corrosion inhibitor storage requirements that came
to approximately 60 m3

, based on replenishment intervals of 4 months. This volume was based on the

results of a sea bed temperature survey at the East Spar location which indicted that there was likely to

be only an intermittent requirement for hydrate inhibition. Wellstream fluids at the East Spar field

contain approximately 1.6% CO2, compared to 19% at YoIla.

In Bass Strait the seabed water temperatures are such that hydrate inhibition will be required

continuously and, with the assumed water production rate of 5bblslMMscf, it has been estimated that

daily injection rate of MEG/corrosion inhibitor will be 15.7m3/day. Based on a storage capacity of 40

days a NCC buoy development at YoIla would require 630 m3 of storage. The injection rate and

storage volume is directly related to the water production rate and this figure should be confmned in

order to progress this concept.

Such storage volumes are considered not practical in a tension leg buoy which is extremely weight
sensitive, and therefore for this study it has been assumed that chemical storage tanks can be

integrated into the gravity base. In order to progress the NCC buoy concept the feasibility of this

approach needs to be confirmed, particularly in regard to the impact on overall field availability.

4.2.2 Process
The onshore processing facilities required for this scenario include the following items:

• slug catcher for the incoming pipeline;

• separation of the wellstream fluid;

• heating of the wellstream fluids prior to separation;

• dehydration of the gas;

• gas dew pointing to achieve sales gas specification;

• gross dewatering of the condensate;

• water treatment and disposal; and,

• condensate stabilisation;

No aIlowance has been made for sales gas compression. The sales gas delivery pressure of 600 psi

(-4140 kPa) has been assumed to be the operating pressure of the low temperature separator.

Offshore Facilities

The process requirements on the NCC Buoy are limited to control functions and chemical injection.

Chemical Injection

To prevent hydrate formation MEG will be continuously injected at the subsea wellhead. A corrosion

inhibitor will also used to prevent corrosion in the subsea pipeline to shore. The MEG and corrosion

inhibitor are premixed to simplify chemical injection and storage requirements on the Buoy.

The volume of inhibitor required is proportional to the expected water production rate. Hence the

calculated chemical injection and storage requirements are dependent on the Worley assumption that
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the reservoir will produce 5 bbls of water per MMscf of dry reservoir fluid. A review of the chemical

injection facilities will be required when water production data becomes available.

Onshore Facilities

Separation

Bulk liquid gas separation will occur at the inlet to the gas plant in the slug catcher. Gas will be routed

to the dehydration facilities while the condensate water mixture will be routed to the Inlet liquid

separator. The feed from the three-phase pipeline will be heated prior to entering the slug catcher to
increase the gas that is recovered at the slug catcher.

The inlet liquid separator will operate at a lower pressure than the slug catcher. Hydrocarbon vapour

generated as a result of the pressure drop will be recycled to the gas dehydration facilities, condensate

will be transferred to the condensate stabilization facilities and the water will be sent to the produced

water handling facilities.

Note: Slugging in the pipeline has not been investigated. A slug volume of 20m' has been assumed

for sizing purposes. A dynamic pipeline simulation would be required to accurately predict slug sizes.

Gas Treatment

Gas off the slug catcher will pass through a coalescing filter to ensure that there is no liquid carry over

into the glycol dehydration unit. TEG will be contacted with the wet gas stream to remove water to

the required dew point specification of 112 mg/Sm3•

The gas will then pass through a gas/gas exchanger where it will be cooled against the sales gas off the

Low Temperature separator. After this preliminary cooling the dehydrated gas will be flashed across a

Joule Thomson valve. The purpose of the valve is to drop the temperature to remove enough

condensate to achieve the sales gas condensate dew point of 2°C at all pressures. The liquid

condensed will be removed in the Low Temperature Separator and routed to the inlet liquid separator.

The dew pointed gas will be cross-exchanged with the dehydrated gas before export to gas distribution

system via the gas metering skid.

Minimum Operating Pressures

The inlet pressure to the J-T valve to achieve the hydrocarbon dew point when the LTS is operating at

4190 kPa (608 psi) is approximately 5900 kPa (856 psi). This equates to a minimum arrival pressure

to the plant of approximately 6000 kPa.

Condensate Treatment

To achieve the Reid Vapour specification on the condensate of 12 psia at lOOoP (82.7 kPa at 37.8°C)

the condensate liquid from the inlet liquid separator will be fed to a fractionation column. The light

ends of the column are compressed and recycled to the dehydration column feed. The stabilized

condensate will be sent to tank farm for storage.
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Produced Water

Produced water from the Inlet Liquid Separator will be sent to the MEG regeneration facilities. MEG

regeneration facilities are required to recycle the large volumes of MEG injection required for hydrate

inhibition in the offshore pipeline.

Water from the MEG regeneration facilities plus water recovered from the TEG regeneration package

are combined with water from the open drains and fed to an aeration pond. Water from the aeration

pond will be combined with storm water and routed to holding ponds. Final water treatment will occur

in an artificial wetland. The artificial wetland will need to be sized to meet an oil-in-water

specification in the range of 10·20 ppm depending on regulatory requirements.

The proposed wetland cannot be sized specifically for Yolla at this stage as there is insufficient data

available for the proposed onshore site. However, Worley has sized similar wetlands for other

onshore gas plants including those for the Underground Gas Storage Project and the Minerva project.

For the purposes of the cost estimate the UGS Project has been used as a basis as it is considered as

most representative of the likely Yolla facilities. The UGS sizes can be considered as indicative of

likely size of the Yolla facilities. The size of the UGS facilities are as follows:

• Primary Holding Tank - surface area when full 195m2
•

• Artificial wetland - surface area when full 270m2
•

• Storm Water Collection Pond - storage 5.6 mega litres, surface area when full 2290m2
•

There are other options for treating disposed water onshore if conditions at the Yolla site are not suited

to this method.

Chemical Injection

The only allowance that has been made for chemical injection onshore is the injection of a stenchant

into the sales gas stream.

Sales Gas Specification

The high level of carbon dioxide in the Yolla gas prevents the sales gas Wobbe Index meeting the

specification range of 46-51 MJ/Sm3 without CO2 removal facilities. The estimated Wobbe Index that

could be achieved without CO2 removal facilities is 39.4 MJ/Sm'. The gas gross heating value of the

gas is 36.3 MJ/Sm3 which falls just inside the acceptable sales gas specification range of 36-42

MJ/SIn'.

Approximately 53% of the CO2 would need to be removed to achieve a gas with a Wobbe Index value

of 46 MJ/Sm3• At this level of CO2 removal the GHV increases to 40.5 MJ/Sm3•

Methods of carbon dioxide removal are:

• Amine Absorption Contactor

• Membrane units

• Solid absorption beds
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In an amine absorption contactor the gas is contacted with a water amine solution, the C02 reacts with

the amine and is taken with the amine solution to the amine regeneration package. As the amine is in

solution with water the gas exiting the absorption contactor is saturated with water. Hence an amine

contactor would need to be installed upstream on the dehydration unit.

Membrane units are suitable for carbon dioxide removal from dehydrated and dew pointed gas

streams. A membrane unit could be installed for the gas stream exiting the low temperature separator.

Solid absorption beds are not believed to be suitable for this concentration of carbon dioxide.

The amine absorption contactor option has been selected for the cost estimation, but further

investigation would be required to select the most suitable carbon dioxide removal option. It is

estimated that an amine plant would cost in the order of A$ 7 to 10 million.

If the gas is being sold to industrial users the option exists to relax the Wobbe specification and install

burners suitable for the low Wobbe gas. This would need to be further investigated with the potential

gas users to determine if their equipment could be modified.

4.2.3 Pipeline

Assuming the minimum required arrival pressure at the onshore processing facilities is 6000 kPa, the
pressures required at the inlet to the 118 krn pipeline have been estimated for various pipe sizes.

Detailed pipeline simulations will be required to confirm these pressures.

Gas Rate 30.2 TJ/d 45.3 TJ/d 60.4TJ/d

250mmNS 8100 kPa 10000 kPa 12100 kPa

300mmNS 7000kPa 7900 kPa 9000kPa

350mmNS 6500kPa 7000kPa 7500 kPa

400mmNS 6300kPa 6600kPa 6900kPa

The three phase fluid flow in the pipeline forms a very corrosive environment. However as the

temperature drops the corrosion rate associated with the carbon dioxide decreases rapidly. Preliminary

calculations using the De Waards, Milliams and Lotz method have estimated the CO2 corrosion rate

listed in the table below. The use of corrosion inhibitor was not included in these calculations.
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Temperature CO2 Corrosion Rate (mmlyr) Years to 3.0 mm

0 0.027 112.4

lO 0.051 58.4

35 0.181 16.6

45 0.286 lO.5

60 0.539 5.6

75 0.953 3.1

90 1.625 1.8

The data indicates that once the fluid cools to seabed temperature (lO°C), the corrosion associated

with the high C02 levels will be acceptable. Preliminary pipeline models indicate that the temperature

will reach lOoC in approximately lO km, hence CRA cladding of the pipeline wall will only be

required for the initial 10 km of line. Detailed calculations for the corrosion rate and heat transfer

from the pipeline will need to be completed to confirm the above data. The cost estimate has been
based on 30 km of CRA clad line. In the event that it is confirmed that 10 kms of CRA clad line is

acceptable the cost of the NCC buoy development scenario will reduce by approximately A$22.4

million.

Corrosion inhibitor is injected into the pipeline with the MEG stream. It may be possible to remove

the need for CRA material in the pipeline by doing a more detailed study on the corrosion inhibitor

concentrations. At the high CO2 levels in the pipeline extensive testing of the corrosion inhibitors

would be required to ensure that protection was adequate for the initial section of line.

4.2.4 Critique

Advantages:

• Well locations can be optimised to'suit reservoir.

• Installation of the buoy is relatively simple with the buoy wet towed to site, upended and

submerged via a clump weight attached to the bottom of the buoy. At the correct trim the tethers

are locked to the gravity base by a ROV.

• Buoy can be fabricated in Australia.
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Disadvantages:

• Well intervention is more difficult and costly with subsea wells.

• Handling wet product requires the use of CRA clad export line for 10 to 30 km and/or high rates

of chemical injection.

• High class rating for export pipeline due the absence of a PSV.

• Access for maintenance/refueling is limited by the sea state. This is anticipated to be a major

problem in Bass Strait where a significant wave height greater than 2 m is exceeded 30% of the

time. During construction boarding the East Spar buoy was considered hazardous in sea states

exceeding a significant wave height of 1.5 m. In operational phase access has been considered

hazardous at even lower sea states.

• Reliability of the communications links not proven over 120 kms.

4.2.5 Areas For Further Study for Scenario 1

Once the level of water production is confirmed, the issues relating to the offshore storage and

injection of MEGlcorrosion inhibitor need to be investigated. These include:

• Storage volumes and injection rates to be confirmed

• Confirm feasibility of subsea storage of MEG/corrosion inhibitor

Confirm the extent of CRA pipeline required by:

• Developing a detailed heat transfer model of the pipeline

• Carry out testing to assess if the injection of corrosion inhibitor would ensure that protection was

adequate for the initial section of line.

Perform a slugging analysis of the pipeline in order to ensure design of adequate slug handling

facilities onshore.

Confirm the communications requirements for the NCC Buoy. Preliminary advice is that a different

system to that used on East Spar will be required for the Yolla location because of the greater distance

involved.

In relation to the Buoy itself, preliminary analyses should be conducted as follows, to confirm size

estimates and firm-up on costs:

• Determine antenna height and platform motion criteria for the communications requirements

specific to the location;

• Determine sensitivity of the control buoy concept costs (fabrication and installation) to weight

growth (since, in general, tension leg moored structures are sensitive to weight growth through

pre-tension, buoyancy, displacement, hydrodynamic loading design spiral issues);

• Conduct a parametric study to investigate the influence of payload/motion requirements on the

buoy displacement, gravity base structure size and mooring pre-tensions;
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• Conduct motion analyses to confinn communications uptime and boat access availability for
replenishment of consumables and maintenance; and

• Consider alternative installation options.

Carry out preliminary RAM modelling to assess overall availability and confinn that it meets project
requirements.

Perfonn further investigation into carbon dioxide removal options, to enable the produced gas to meet
the Wobbe specification.

Perfonn an analysis of compression requirements by investigating operation at reduced reservoir

pressures. Reduced reservoir pressures could also have an impact on equipment and pipeline sizes.

Perfonn a preliminary site investigation at the onshore gas plant site and prepare preliminary plant
layouts to confinn quantity estimates.

Perfonn preliminary environmental and geotechnical site investigations at the offshore site to establish

design criteria in these areas. The suitability of the seabed for the gravity based foundation needs to

be verified.

4.3 Scenario 2: Steel Jacket, Minimal Offshore Processing

4.3.1 Description

A wellhead platfonn development with minimal offshore processing would consist of a four leg steel

jacket to support a topsides weight of approximately 1,400 tonnes. Minimal processing would be

perfonned on the platfonn and dry condensate/gas product exported to the onshore gas plant in Port

Latta.

Helicopter and equipment/supplies by boat would transport maintenance personnel, at regular service

intervals. The topsides will include a day room and an emergency living quarters for maintenance

crews.

The topsides is expected to be a two level deck with the equipment generally located on the lower or

cellar deck. The main deck will generally be kept clear to facilitate access by the jack-up drill rig and

to provide a working area for well intervention equipment. Access to the wells by the jack-up is not

considered to be an issue as similar platfonns have been configured to give jack-up access to up to 18

wells. The topsides will also support a pedestal crane, a 50m flare boom and a helideck.

The jacket will be a fourleg steel jacket with an estimated lift weight of 1836t. Foundations have

been assumed to be two-stage drilled and grouted piles similar to those employed on the existing Bass

Strait platforms.
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Process

In this option gas dehydration and condensate dewatering facilities will be located on an offshore

platfonn. The dehydrated gas and condensate streams will then be recombined for export to shore via

a two-phase line.

The processing facilities required on the platfonn for this scenario include the following items:

• cooling of the wellstream fluids prior to separation;

• separation of the wellstream fluid;

• dehydration of the gas;

• gross dewatering of the condensate;

• water treatment and disposal.

The multiphase gas/condensate pipeline to the onshore processing plant at Port Latta has been sized at

DN300 (l2-inch).

The onshore processing facilities required for this scenario include the following items:

• slug catcher for the incoming pipeline;

• heating of the wellstream fluids prior to separation;

• gas dew pointing to achieve sales gas specification;

• condensate stabilisation;

No allowance has been made for sales gas compression. The sales gas delivery pressure of 600 psi

(-4140 kPa) has been assumed to be the operating pressure of the low temperature separator.

Offshore Facilities

Water dew pointing offshore will prevent hydrate fonnation and corrosion in the subsea pipeline to

shore. The process facilities on the offshore platfonn will be for dehydration and produced water

treatment only.

The topsides facilities have been designed for a minimum operating pressure of 8000 kPa based on the

300 mm NS subsea pipeline. If a larger pipeline size is selected, it is anticipated that the topsides will

operate at a lower pressure and the size of the three-phase separator and gas contactor will need to be

increased. A drop in operating pressure to 7000 kPa would increase the actual gas flow rate by 20%.

The impact on the liquid handling facilities is not expected to be dramatic.

Separation

The wellstream will be cooled using air coolers to enable better separation in the three phase separator

and to achieve a suitable gas temperature for feed to the gas dehydrator. Gas off the three phase

separator will be routed to the dehydration facilities while the condensate phase will be sent to a

coalescing filter for further water removal. The water off the separator, coalescing filter and TEG

regeneration package will be sent to the produced water treatment facilities.
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Gas off the three-phase separator passes through a coalescing filter to ensure that there will be no

liquid carry over into the glycol dehydration unit. TEG will be contacted with the wet gas stream to

remove water so that when combined with the oil phase the combined two-phase stream dew point

will be 112 mg/Sm3•

Produced Water

Produced water from the three-phase separator will be routed to a hydrocyclone unit before disposal

overboard. The oil content of the discharged water will be reduced to less than 40 ppm in the

hydrocyclone.

Onshore Facilities

Separation

Bulk liquid gas separation will occur at the inlet to the gas plant in the slug catcher. Gas will be routed

to the gas dew pointing facilities while the condensate will be routed to the condensate flash vessel.

The feed from the two-phase pipeline will be heated prior to entering the slug catcher to increase the

gas that is recovered at the slug catcher.

Note: Slugging in the pipeline has not been investigated. A slug volume of 20m3 has been assumed

for sizing purposes. A dynamic pipeline simulation would be required to accurately predict slug sizes.

Gas Dew Pointing

Gas off the slug catcher will pass through a gas/gas exchanger where it will be cooled against the sales

gas offthe Low Temperature separator. After this preliminary cooling the dehydrated gas will be

flashed across a Joule Thomson valve. The purpose of the valve is to drop the temperature to remove

enough condensate to achieve the sales gas condensate dew point of 2°C at all pressures. The liquid

condensed will be removed in the Low Temperature Separator and routed to the condensate flash
vessel. The dew pointed gas will be cross-exchanged with the dehydrated gas before export to gas

distribution.

Minimum Operating Pressures

The inlet pressure to the J-T valve to achieve the hydrocarbon dew point when the LTS is operating at

4190 kPa (608 psi) is approximately 5900 kPa (856 psi). This equates to a minimum arrival pressure

to the plant of approximately 6000 kPa.

Condensate Treatment

To achieve the Reid Vapour specification on the condensate of 12 psia at lOOoP (82.7 kPa at 37.8°C)

the condensate liquid from the inlet liquid separator will be fed to a fractionation column. The light

ends of the column are compressed and recycled to the gas dew pointing facilities. The stabilized

condensate will be sent to tank farm for storage.
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Chemical Injection

The only allowance that has been made for chemical injection onshore will be the injection of a

stenchant into the sales gas stream.

Sales Gas Specification

As with Scenario I the high level of carbon dioxide in the Yolla gas prevents the sales gas Wobbe

Index meeting the specification range of 46-51 MJ/Sm3 without CO2 removal facilities. The estimated

Wobbe Index that could be achieved without CO2 removal facilities is 39.3 MJ/Sm3• The gas gross

heating value of the gas is 36.2 MJ/Sm3 which falls just inside the acceptable sales gas specification

range of 36-42 MJ/Sm3•

Approximately 53% of the CO2 would need to be removed to achieve a gas with a Wobbe Index value

of 46 MJ/Sm' and a GHV of 40.5 MJ/Sm'.

For information on CO2 removal options refer to comments in the Sales Gas Specification section in

the NCC Buoy development scenario. It should be noted that the use of an amine absorption contactor

in this option would also require the addition of a dehydration unit to the onshore plant. It is therefore

considered that the use of membrane units should be considered for this scenario. The indicative cost

of a membrane CO2 removal unit is approximately A$6 million.

4.3.3 Pipeline

Assuming a required arrival pressure at the onshore processing facilities is 6000 kPa, the pressures

required at the inlet to the 118 km pipeline have been estimated as shown in the following table for

various pipeline sizes.

Gas Rate 30.2 TJ/d 45.3 TJ/d 60.4 TJ/d

250mmNS 7700kPa 9400kPa 11200kPa

300mmNS 6800kPa 7600kPa 8500kPa

350mmNS 6400 kPa 6800kPa 7300kPa

400mmNS 6300kPa 6500kPa 6700kPa

4.3.4 Platform Installation
The study has identified a topsides factored lift weight in the range of 1360 to 1575 tonnes (excluding

lifting slings) depending on the flow rate. The jacket lift weight is estimated at approximately 1840

tonnes excluding lifting slings. This indicates that a crane barge with a capacity of around 2500

tonnes capacity will be required. There are currently four barges in the South East Asia region with

capacities in this range. The barges are:

• McDermott - DLB30 Capacity 3100 S.t. (2820 tonnes) at 100 ft (33.5 m)

• Nippon Steel Corp. - Kuroshio 1 Capacity 2500 s.t. (2273 tonnes) at 40 m
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• Hyundai - HD-25oo Capacity 2500 S.t. (2273 tonnes) at 33 m

• Saipem - Pearl Marine data not available, but similar to Kuroshio I

The first three barges are all combination derrick lay barges and therefore provide the option of using

the barge to install the pipelines. The Pearl Marine does not have a pipe laying capacity but should not

be excluded from consideration on this basis as there may be other options for installing the pipeline.

All of the barges above are flat bottomed and previous experience in Bass Strait indicates that weather

downtime may be high with this type of barge. This should be investigated in future installation
studies.

If it is decided to utilise one of the appraisal wells as a development well, the jacket could be docked

over this existing well and the well tied back by the jack-up drill rig. To facilitate the docking of the

jacket it would be necessary to provide a docking system to guide the jacket accurately to position and

to protect the well. This docking system may take the form of two docking piles that would be

installed adjacent to the well by means of a temporary template. Once the docking piles were
installed, the relative positions of the piles and well would be accurately surveyed and a docking frame

based on these measurements would be incorporated into the bottom bay of the jacket.

The major incremental costs associated with this scheme would be the cost of fabricating and

installing the template and docking piles. This work needs to be carried out well in advance of the

completion of the fabrication of the jacket to allow the results of the survey to be incorporated into the

jacket fabrication. This potentially therefore needs the mobilisation of an additional vessel to install

the template and piles. Alternatively the jack-up drill rig could carry out this work if it was planned in

advance.

4.3.5 Critique

Advantages:

• Suited to long term application.

• Traditional structure with well proven fabrication/installation techniques.

• Well intervention is relatively simple compared to subsea wells, as the wellheads are out of the

water and the platform provides a steady work base.

• The conductors, wellheads and risers are protected by the jacket structure.

• Jacket can be fabricated in Australia.

• Facility is not normally manned.

• LowerOPEX

Disadvantages:

• Slower shutdown response than a manned facility.

• Installation requires a crane barge. Installation barges in the South East Asian region are generally

flat bottomed and these generally have a high rate of weather downtime in Bass Strait.
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4.3.6 Areas For Further Study for Scenario 2
Perform preliminary environmental and geotechnical site investigations at the offshore site to establish

design criteria in these areas. Installation of the piled foundations is a major cost driver for the

platform and the validity of the assumptions made in this study need to be verified.

Perform a preliminary site investigation at the onshore gas plant site and prepare preliminary plant

layouts to confirm quantity estimates.

Perform installation workability studies to assess the level of weather downtime that may be expected

with flat bottomed derrick barges.

Installation costs for the platform and pipeline are a major cost driver for this concept. A number of

avenues could be investigated to reduce costs in this area including:

• Alternative installation vessels

• Alternative platform concepts e.g. a gravity based substructure(concrete or steel), a converted

jack-up production barge, a "Stag" style concept with jackup barge carrying the topsides

supported on a steel jacket.

Investigate the potential for slugging in the pipeline, in order to provide adequate slug handling

facilities onshore.

Perform further investigation into carbon dioxide removal options, to enable the produced gas to meet

the Wobbe specification.

Perform an analysis of compression requirements by investigating operation at reduced pressures.

Reduced pressures could also have an impact on equipment and pipeline sizes.
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5 COSTING

5.1 Capital Cost Estimates

The scenarios described in Section 4 have been costed for capital expenditure. The capital costs are

summarised in Table 5-1.

Detailed costing spreadsheets have been included in Attachments B and C.

Assumptions used in the capital cost estimates were:

• All costs are in 1999 Australian dollars (A$).

• A conversion rate of 1 A$ = 0.63 US$.

• Scenario I, pipeline and facilities installed by Allseas "Lorelay" pipelay vessel (US$12.2M
MoblDemob, US$250,OOO day rate) with 10% weather downtime.

• Scenario 2, pipeline and facilities installed by McDermott "DLB30" derrick lay barge (US$II.4M

MoblDemob. US$275,OOO day rate) with 30% weather downtime.

• For Scenario I the "first fill" of the MEG/corrosion inhibitor storage is included in the subsea

equipment cost.

• Project contingency of 20% has been applied to all scenarios.

• Fabrication of facilities is assumed to occur in South Eastern Australia.

• Abandonment costs have been estimated as 15% of the offshore hookup and commissioning capital

cost plus 70% of the buoy or platform installation cost. It has been assumed that the pipeline is

abandoned in-situ.

The approach to the preparation of the capital cost estimates has been to use cost data available from

other recent similar projects for which more detailed engineering has been completed.

The jacket weight for the WH platform has been estimated on the basis of a similar jacket from

another project. A preliminary in-place analysis was performed using a maximum wave height of

19.5m which is typical for the existing Bass Strait platforms.

There has been some preliminary sizing of major equipment for the base case. Equipment sizes for

other flow rates have been pro-rata'd and minor equipment and utilities equipment has been based on

other similar equipment. The weight of bulks for the offshore facilities have been estimated by using

bulk factors applied to the equipment weights. The bulk factors have been verified on a number of

recent projects.

The accuracy of the capital costs has been subjectively assessed as being plus or minus 40% which is

typical of this screening level study. A contingency of 20% has been applied to the base estimate to

give the Pso estimate i.e. where there is an equal chance of overrunning and underrunning the estimate

within its accuracy range.
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Table 5-1 Capital Cost Estimates (A$M)

Component Scenario 1 Scenario 2

NCC Buoy and Subsea Steel Jacket with Minimal
Production Processing

Flow Case [TJ/day] Flow Case [TJ/day]

30.2 45.3 60.4 30.2 45.3 60.4

GeotechlEnviron Studies 2.5 2.5 2.5 2.5 2.5 2.5

Offshore Hook-up I Commissioning 0.4 0.4 0.4 5.7 6.2 6.6

Offshore Installation 78.0 78.0 78.0 86.7 86.7 86.7

Pipeline 43.0 43.0 46.6 20.4 20.4 22.3

Subsea Equipment 18.0 18.4 23.8 - - -

Buoy 13.9 14.5 15.5 - - -

Jacket - - - 10.0 10.0 10.0

Topsides - - - 31.4 34.6 36.9

Shore Crossing 4 4 4 4 4 4

Onshore Gas Plant 47.9 51.3 53.8 43.1 45.4 47.0

Indirects 46.5 47.6 50.4 46.5 48.1 49.5

Contingency 50.9 52.0 55.0 50.0 51.6 53.1

Total excluding drilling 305.2 311.7 330.0 300.2 309.4 318.5

Drilling 33.0 33.0 48.0 36.2 36.2 54.3

Total including drilling 338.2 344.7 378.0 336.4 345.6 372.8

Abandonment 19.7 19.7 19.7 44.1 44.2 44.3

FUTURE WELL COSTS

(incl. Drilling)

2007 Well (2 kIn) 39.3 39.3 39.3 23.6 23.6 23.6

Late Stage Well (4 kIn) 41.1 41.1 41.1 24.6 24.6 24.6

Study No. 08407903·01
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SCOPING STUDY

5.2 Operating Cost Estimates

Operating cost (OPEX) forecasts have been developed for the two scenarios for which the capital cost
estimates have been made and are presented in Table 5-2.

Detailed operating cost spreadsheets have been included in Attachments B and C.

Assumptions used in the operational cost estimates were:

• All costs are in 1999 Australian dollars (A$).

• Internal pipeline survey using intelligent pigging, once every 5 years at A$IM.

• Offshore pipeline external survey, once every 2 years at A$250,OOO.

• Chemical injection costs A$2IL.

• For Scenario 1 it has been assumed that 80% of the MEG/corrosion inhibitor injected offshore is
recovered in the onshore MEG regeneration package and recycled.

• Offshore asset insurance, 0.7% of Capex of offshore assets.

• Onshore asset insurance, 0.4% of Capex of onshore asssets.

• Contingency of 15%.

Table 5-2 Operational Cost Estimate (A$M1year)

Scenario 1 Scenario 2

NCC Buoy and Subsea Steel Jacket with
Production Minimal Processing

45.3 TJ/day 17.3 14.5

30.2 TJ/day 16.3 14.3

60.4 TJ/day 18.9 15.1

Study No. 08407903-01
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6 SCHEDULING
High level project schedules have been produced for the two scenarios. These schedules include all

activities from regulatory approvals, contract award, design, procurement, fabrication and installation

to first gas. An arbitrary start date of ISl June 2000 has been assumed. These schedules are included

in Attachment F.

In all cases the critical path runs through, regulatory approvals, contract award, desigu, long lead item

procurement, fabrication and commissioning.

Overall schedule durations are presented in Table 6-J.

Table 6-1 Overall Schedule Duration

Scenario 1 Scenario 2

NCC Buoy and Subsea Steel Jacket with

Production Minimal Processing

29 months 30 months

There are several long lead items for the production facilities, including TEG and unit compressors,

these are required to be purchased early on in the design to minimise the impact of the delivery time

on the schedule. The subsea trees for Scenario I are also likely to be long lead items.

Study No. 08407903-01
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ATTACHMENT A

Scenario Sketches

(2 Pages)
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SCENARIO 1 NCC BUOY, SUBSEA PRODUCTION
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SCENARIO 2 STEEL JACKET, MINIMUM PROCESSING OFFSHORE
MAIN FEATURES
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ATTACHMENT B

Detailed Cost Estimates - Scenario 1

(59 Pages)

645G35

Calculation No. Description No. of Pages

7903-CAL-OOI NCC Buoy Equipment Cost Estimate I

7903-CAL-002 NCC Buoy Procurement & Fabrication Cost 6

Estimate

7903-CAL-003 Subsea Equipment Cost Estimate 3

7903-CAL-004 Pipeline Cost Estimate 2

7903-CAL-005 Offshore Installation Cost Estimate 3

7903-CAL-006 Onshore Gas Plant Equipment Cost Estimate 6

7903-CAL-007 Onshore Gas Plant Construction Cost II
Estimate-45.3 TJ/d

7903-CAL-008 Onshore Gas Plant Construction Cost II
Estimate-30.2 TJ/d

7903-CAL-009 Onshore Gas Plant Construction Cost II
Estimate-60.4 TJ/d

7903-CAL-OIO Future Wells Cost Estimate 2

7903-CAL-Oll Opex Estimate 3

StUdy No. 08407903-01
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aORAl ENERGY Calc. No: 7903·CAL·002

Voila Field Development _BORAL Page: 1 of 6

ENERGY By: Briansm~t
Scenario 1: NCC Buoy - Base Case Checked: Ian Neill lJ
NCC Buoy Procurement Cost Estimate Bulk Items

Ale K:\WL\OB407903\COST'{NCCOFFBY.XLS]Buoy Procure

Ilem Procurement
Quanlity Unil Procurement Rate Cosl

US$ OOOlUnil USS,OOO
Mooring Component Costs

~elhers 102mm dia shealher spiral slrand· 4 c 85 m 0.284 96.56
I"rerminalions & Shackles 1 LS 100.0 100

Buoy Costs
Buoy Siructure 367.0 I 0.75 275.3
Bulks

Eleclrical 4.1 I 15.0 61.2
Inslruments 4.1 I 35.0 142.8
Piping 20.4 I 16.3 332.6
Filoul Sleel 27.8 I 0.8 20.8

Clump Weight Cosls

Clump Weighl Siructure 135.8 I 0.750 101.9
Ballasl(lron Ore) 407.5 I 0.045 18.3
Flooding Syslem 5.0 I 1.500 7.5
Anodes 11.3 I 2.511 28.3

GBS Costs

Gravity Base Siruciure 235.2 I 0.750 176
Ballasl (Iron Ore) 2822.4 I 0.045 127
MEGnnhibilor Tanks 382.0 I 0.750 286.5
Piping for MEG/lnhibilor 5.0 I 20.000 100.0
Anodes 49.4 I 2.511 124.0

TOTALPROCUREMEN 4477 1999.2

Nccoffby Page 1 22103199 a115:19



BORALENERGY .BORAL Calc. No: 7903-GAL-Q02
Voila Field Development ENERGY Page: 2 of €

By: BrianSmitt
Scenario 1: NCC Buoy-Base Case Checked: Ian Neill

NCC Buoy Fabrication Cost Estimate
File K:\Wl\08407903\COST\{NCCOFFBY.XLS]Buoy Fabrication
Item

Quantity Unit Fabrication Rate
US$ ooo/unit Fabrication Cost US $.00<

Buoy Costs·
Enuinment 40.8 t 1.30 53.1

Sub-Total 40.8 53.1

Buoy Structure 367.0 t 4.5 1651.5
Bulks

Electrical 4.1 t 12.0 49.0
Instruments 4.1 t 6.0 24.5
Piping 20.4 t 10.0 204.1
Fitout Steel 27.8 t 5.0 138.8

Clump Weight Costs
Clump Weight Structure 135.8 t 4.5 611.3
Ballast(lron Ore) 407.5 t 0.2 81.5
Flooding System 5.0 t 4.5 22.5
Anodes 11.3 t 1.400 15.8

GBS Costs
Gravity Base Structure 235 t 3.000 705.6
MEGllnhibitor Tanks 382.0 t 4.500 1719.0
Piping for MEG/Inhibitor 5.0 t 20.000 100.0
Anodes 49.4 t 1.400 69.1

Sub-Total 1654.6 5392.6

Onshore Commissioning
10 people x 50hrslwk x 6 wks 3000 m-hrs 0.04 120.0

Loadout
1655t-408t iron ore x 5 m-hrlt 6235 m-hrs 0.04 249.4

Sub-Total 9235 369.4

TOTAL FABRICATIO 5815.1

Offshore Commissioning

I3000 m-hrs 0.09 270.0

Nccoflby Page 2 22/03199 at 15:19



BORAL ENERGY _BORAL Calc. No: 7903-GAL-002
Voila Field Development ENERGY Page: 3 of 6

By: BrtanSmttt
Scenario 1: NCC Buoy-30.2 TJ/day Checked: Ian Neill

NCC Buoy Procurement Cost Estimate Bulk Items
Fde: K:\WL\08407903\COS11[NCCOFFBY.XLS)Buoy Procure (30.2)

Item Procurement
Quanlity Unil Procurement Rate Cosl

US$ OOOlUnit US$,OOO
Mooring Component Costs

Tethers 102mm dia sheather spiral slrand - 4 ( 85 m 0.284 96.56
Terminalions & Shackles 1 LS 100.0 100

Buoy Costs-
Buoy Slructure 367.0 I 0.75 275.3
Bulks

Electrtcal 4.1 I 15.0 61.2
Instruments 4.1 I 35.0 142.8
Piping 20.4 I 16.3 332.6
Filout Steel 27.8 t 0.8 20.8

Clump Welghl Cosls

Clump Weight Structure 135.8 I 0.750 101.9
Ballast(lron Ore) 407.5 I 0.045 18.3
Flooding Syslem 5.0 t 1.500 7.5
Anodes 11.3 t 2.511 28.3

GBS Costs

Gravity Base Slructure 235.2 I 0.750 176
Ballasl (Iron Ore) 2822.4 I 0.045 127
MEGnnhibitor Tanks 320.0 t 0.750 240.0
Piping for MEGnnhibilor 5.0 t 20.000 100.0
IAnodes 44.4 I 2.511 111.5

TOTAL PROCUREMEN" 4410 1940.2

Nccoffby Page 3 22103199 at 15:19



BORALENERGY • BORAL Calc. No: 7903-CAL-Q02
Voila Field Development ENERGY Page: 4016

By: Brian smtli
Scenario 1: NCC Buoy-30.2 TJ/day Checked: Ian Neill

NCC Buoy Fabrication Cost Estimate
File K:\Wl\08407903\COST\[NCCOFFBY.XLS]Buoy Fabrication (30.2)

Item
Quanlity Unil Fabrication Rale

US$ ooO/untl Fabricalion Cosl US $.00<

BuoyCosls·
Eouioment 40.8 1 1.30 53.1

SUb-Tolal 40.8 53.1

Buoy Structure 367.0 I 4.5 1651.5
Bulks

Eleclrical 4.1 I 12.0 49.0
Instruments 4.1 I 6.0 24.5
Piping 20.4 I 10.0 204.1
Filoul Sleel 27.8 I 5.0 138.8

Clump Weighl Costs
Clump Weighl Siructure 135.8 I 4.5 611.3
Ballasl(lron Ore} 407.5 1 0.2 81.5
Flooding System 5.0 I 4.5 22.5
Anodes 11.3 t 1.400 15.8

GBS Cosls
Gravity Base Structure 235 t 3.000 705.6
MEG/lnhibilor Tanks 320.0 1 4.500 1440.0
Piping lor MEG/Inhibitor 5.0 1 20.000 100.0
Anodes 44.4 I 1.400 62.2

Sub-Tolal 1587.6 5106.7

Onshore Commissioning
10 people x 50hrslwk x 6 wks 3000 m-hrs 0.04 120.0

Loadoul
15881-4081 iron ore x 5 m-hrlt 5900 m-hrs 0.04 236.0

Sub-Tolal 8900 356.0

TOTAL FABRICATlO~ 5515.7

Offshore Commissioning

I3000 m-hrs 0.09 270.0

Nccoffby Page 4 22103199 al 15:19



aORAl ENERGY • BORAL Calc. No: 7903-GAL-Q02

Voila Field Development ENERGY Page: 50f6

By: BrianSmtt~
Scenario 1: NCC Buoy-60.4 TJ/day Checked: Ian Neill

NCC Buoy Procurement Cost Estimate Bulk Items
Fda K:\WL\08407903\COST\(NCCOFFBY.XlSlBuoy Procure (60.4)

Ilem Procurement
Quanlity Unil Procurement Rate Cosl

US$ OOO/Unit US$.OOO
Mooring Component Costs

Tethers 102mm dia sheather spiral slrand· 4 ( 85 m 0.284 96.56
Tenninations & Shackles 1 LS 100.0 100

Buoy Costs·
Buoy Slructure 367.0 I 0.75 275.3
Bulks

Electrical 4.1 I 15.0 61.2
Instruments 4.1 I 35.0 142.8
Piping 20.4 I 16.3 332.6
Filoul Sleel 27.8 I 0.8 20.8

Clump Weight Costs

Clump Weighl Slructure 135.8 I 0.750 101.9
Ballasl{lron Ore) 407.5 t 0.045 18.3
Flooding System 5.0 I 1.500 7.5
Anodes 11.3 I 2.511 28.3

GBS Costs

Gravity Base Struclure 235.2 I 0.750 176
Ballast (Iron Ore) 2822.4 I 0.045 127
MEG/Inhibitor Tanks 488.0 t 0.750 366.0
Piping for MEG/lnhibilor 5.0 I 20.000 100.0
Anodes 57.9 I 2.511 145.3

TOTAL PROCUREMEN 4591 2100.0

Nccoffby Page 5 22103199 al 15:19



BORALENERGY • BORAL Calc. No: 7903-CAL-Q02

Voila Field Development ENERGY Page: 6016

By: Brian Smith~
Scenario 1: NCC Buoy-60.4 TJ/day Checked: Ian Nem1

NCC Buoy Fabrication Cost Estimate
Are K:.\WL\o8407903\COSn:NCCOFFBY.XLSIBuoy Fabrlcation (60A)

Item
Quantity Unit Fabrication Rate

US$ ooo/untt Fabrication Cost US $.00<

Buoy Costs·
Eouiomenl 40.8 I 1.30 53.1

Sub-Tolal 40.8 53.1

Buoy Slructure 367.0 I 4.5 1651.5
Bulks

Electrical 4.1 I 12.0 49.0
Inslruments 4.1 I 6.0 24.5
Piping 20.4 I 10.0 204.1
Fitoul Sleel 27.8 I 5.0 138.8

Clump Weighl Cosls
Clump Weight Slructure 135.8 t 4.5 611.3
Ballasl(lron Ore) 407.5 I 0.2 81.5
Flooding System 5.0 t 4.5 22.5
Anodes 11.3 t 1.400 15.8

GBSCosls
Gravity Base Structure 235 t 3.000 705.6
MEG/Inhibitor Tanks 488.0 I 4.500 2196.0
Piping lor MEG~nhibitor 5.0 I 20.000 100.0
Anodes 57.9 I 1.400 81.0

Sub-Total 1769.0 5881.5

Onshore Commissioning
10 people x 50hrslwk x 6 wks 3000 m-hrs 0.04 120.0

Loadoul
17691-4081 iron ore x 5 m-hrlt 6807 m-hrs 0.04 272.3

Sub-Tolal 9807 392.3

TOTAL FABRICATIO~ 6326.8

Offshore Commissioning
I3000 m-hrs 0.09 270.0

Nccoffby Page 6 22103199 at 15:19
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iii Subsea Equipment Cost Estimate _BORAL'" m~ ENERGYYolla Development Scenario 1- NCC Buoy(45.3 TJ/d)

Calc NO 7903-GAL-003
Projoct Hie Yolla Study Project No 084107903
Client Bora! Energy Resources Lirrited Phase/CTA 000
Galculation Title CAPEX Page 1 of 3
File Location K\WL~7~COS~CCSUBEa~S~uMea

REVlSION DATE 8Y J CHECKED I APPROVED I REVISION I DATE J 8Y I CHECKED APPROVED

A I 191~=h I inlfDI FGU+ I I

Description Unit ASIllnlt Quantity A$

1 Subsea Trees
1.1 Subsea Completions (inc. tree, choke. wellhead & tubing hanger sy~ e. 4300000 2 8.600,000
1.2 Wellhead'Tubing hanger running and test toch lot 750000 1 750,000
1.3 Factory acceptance test~ lot 150000 1 150,000

Subtotal 9,500,000

2 Manifold
2.1 5 well manifold e. 5500000 1 5,500,000
2.2 Factory acceptance test~ lot 150000 1 150,000

Subtotal 5,650,000

3 FlowUnes
3.1 DNl50 JUl11'ers between f10wtine and well or manifolf e. 75000 3 225,000

Subtotal 225,000

4 Connectors
4.1 DNI50 JUrllJer - Diverles~ e. 100000 6 600,000
4.2 DN300 Export - FlangE e. 15000 1 15,000

Subtotal 615,000

5 Control System
5.1 Hydraulic power unit e. 500000 1 500,000
5.2 Well control panel lot 450000 1 450,000
5.3 Control umbilical (dynamic) m 1000 150 150,000
5.4 Umbnica.l jumpers e. 50000 2 100,000

Subtotal 1,200,000

G Chemleallnjeetlon
6.1 First fill of injection flUid L 2 629000 1,256,000

Subtotal 1,256,000

TOTAL 18,448,000

Nccsubeq subsea Page 1 0£3 22103/99 at 15;37
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iii Subsea Equipment Cost Estimate fii'ttiNii BORAL
_ENERGYYona Development Sc:eWlriol- NCC 8uoy(30.2 TJ/d)

Calc No 7903-eAL·003
Project Tille Yolla Study Project No 004107903
Client Boral Energy Resources Limited Phase/CTR 000
Calculation Title CAPEX Page 2013
File Location K."\WL\08407903\COS1\(NCCSUBEQAS)subsea

REVlSION I DATE I BY I CHECKED I APPROVED I REVISION I DATE I BY CHECKED I APPROVED

A I 19~~:rch I in-1'Jj I FL I I I I

Description unit AS/Unlt Quantity AS

1 Subsea Trees
1.1 Subsea Completions (inc. tree, choke, wellhead & tubing hanger S'I~ ea 4300000 2 8,600,000
1.2 WellheadITubing hanger running and test too~ lot 750000 1 750,000
1.3 Factory acceptance test~ lot 150000 1 150,000

Subtotal 9,500,000

2 Manifold
2.1 5 well manifold eo 5500000 1 5.500.000
2.2 Factory acceptance test~ lot 150000 1 150.000

Subtotal 5,650,000

3 Flowlines
3.1 DN15a Jumpers between flowline and well or manitol! eo 75000 3 225,000

Subtotal 225,000

4 Connectors
4.1 DN150 JUrJller· Diverfe~ eo 100000 6 600,000
4.2 DN300 Export - Flange eo 15000 1 15,000

Subtotal 615,000

5 Control System
5.1 Hydraulic power unh eo 500000 1 500,000
5.2 Well control panel lot 450000 1 450,000
5.3 Control umbaical (dynamic) m 1000 150 150,000
5.4 Umbilical jumpers eo 50000 2 100,000

Subtotal 1,200,000

6 Chemlcallnjecdon
6.1 First fill of injection nuid L 2 420000 640,000

Subtotal 840,000

TOTAL 18,030,000

Ncc.subeq subsea (30) Page 2 of3 22103199 at 15:37



III Subsea Equipment Cost Estimate _~ORAL:,::;:W.•:,:,. w~

YoUa Development Scenario 1 .. Nee Buoy (60.4 TIlday) ENERGY
Calc No 7903-CAL-003

rOJect Title YollaSludy Project NO 084107903
Client Bora! Energy Resources Limed Phase/CTR 000
calculation Title CAPEX Page 3013
File location K..\WL\o8407903\COS1\{NCCSUBEa.xLSIsubsea

REVISION I DATE I BY I CHECKED APPROVED I REVISION I DATE I BY I CHECKED APPROVED

A I 19~~~h I indil\ I FL I I I

Description Unit A$lUnlt auantity A$

1 Subsea Trees
1.1 Subsea CorJ1)letions (inc. tree. choke, wellhead & tubing hanger Sf! e. 4300000 3 12,900,000
1.2 WellheacVTublng hanger running and test toob 101 750000 1 750,000
1.3 Factory acceptance test! 101 150000 1 150,000

Sublota 13,800,000

2 Manifold
2.1 5 well manifold ea 5500000 1 5,500,000
2.2 Factory acceptance test! 101 150000 1 150,000

Subtotal 5,650,000

3 Flowlines
3.1 DNI50 JU01>ers between flowline and well or manifol! ea 75000 5 375,000

Subtotal 375,000

4 Connectors
4.1 DN1SOJu01>er·Owerl~ e. 100000 10 1,000,000
4.2 DN300 Export - Flang, e. 15000 1 15,000

Subtotal 1,015,000

5 Control System
5.1 Hydraulic power unh e. 500000 1 500,000
5.2 Well control panel 101 450000 1 450,000
5.3 Control umbUical (dynamic) m 1000 150 150,000
5.4 Umbilical jumpers ea 50000 3 150,000

Subtotal 1,250,000

6 Chemlcallnjectlon
6.1 First fill of injection nuid L 2 835240 1,670,4BO

Subtotal 1,670,480

TOTAL 23,760,480

Ncc.subeq subsea 60 Page30f3 22J03/99 at 15:37



Iml Offshore Pipeline Cost Estimate _~ORAL;:::*"'?*w.m-m::i:~

Yolla nevelopment Scenario 1 • NCC Buoy (45.3 & 30.2 TJ/d) ENERGY
Calc No 7903-GAL·004

Project Title Yolla Study Project No 084107903
Client Boral Energy Resources United Phase/CTA 000
Calculation ritle CAPEX Page 1012
File Location K:\WL\08407903\COS"J',{NCCSUM.xLS)summ1 base

REVISION I DATE I BY I CHECKED I APPROVED REVISION I DATE BY I CHECKED I APPROVED

A I 19 March I in I FL I I B o April 1000 I in !YlY FL,o,Jl>l I
{I

DN300 118 km 3 phase export line to Port Lalli
API Grade X6S seamless ANSI class 1500 10 kIn ofCRA (316L) lined 3 mm CS wall thickness 12.7/15.9 mrr
FBE coated l·inch high density concrete weight coatln{

Description Unit AWnit Quantity ~

1 Line Pipe
1.1 DN300 3 Phase Export, CRA lined (3mm) CS wt =12.7 m 750 30900 23,175,000
1.2 DN300 3 Phase Export, CS wt =15.9 m 145 90640 13.142.800
1.3 00150 eRA lined infield flowlines m 375 2000 750,000
1,4 Transportation of coated line pipe to barge tonne 150 24091 3.613,656

SUbtotal 37.067,800

2 Connectors
Induded in subsea equipmen1

3 Coatings
3.1 Anti-corrosion coatin\; sq-m 15 123655 1,854,831
3.2 Concrete weight coalint cub-m 800 3340 2,671,659
3.3 Field joint coating ea 80 9963 797.040

SUbtotal 5,323,529

4 Cathodic Protectior
4.1 A1urrinium Anodes tonne 3500 147 513,701
4.2 lnstallatbn of anodes to line pipl eo 125 997 124,625

SUbtotal 638,326

SUBTOTAL 43,029,655

Nccoffpl pipeline Pagelof2 9/04199 at 9:05



Iml Offshore Pipeline Cost Estimate .BORAL
Yolla Development Scenario 1 • Nee Buoy (60.4 TJ/day)

.~._'\fu¥.. ENERGY

Calc No 7903-eAl·OO4
Project I ttle Yolla Study PrOjecl No 084/07903
Client Boral Energy Resources Limited Phase/CTA 000
calculation Title CAPEX Pege 2 012
File Location K."\WL\08407903'\COSl'{NCCSUMJ<LS)sunvn1 base

REVISION I DATE I BY I CHECKED APPROVED REVISION I DATE I BY I CHECKED I APPROVED

A I 19~~::h I in I Fl I I A , Apr. crq fJJ ~ I
I

DN350 118 kin 3 phase export line 10 Port lat1.
API Grade X65 seamless ANSI class 1500 10 km ofCRA (316l) lined 3 mm CS wailihickness 12.7/15.9 mIT
FBE coated l-Inch high density concrete weight coatin,

Description Unit A$lUni! Quantity ~

1 lin. Plpo
1.1 DN35D 3 Phase Export, CRA lined (3mm) CS wt =12.7 m 815 30900 25,183,500
1.2 DN350 3 Phase Export, CS wt =15.9 m 148 90840 13,414,720
1.3 DN150 CRA lined Infield flowlines m 375 4000 1,500,000
1.4 Transportation of coated line pipe to barge tonne 150 24091 3,813,658

Subtotal 40,098,220

2 Connectors
Induded in subsea equipmen1

3 Coatings
3.1 Anti-corrosion coalin~ sq-m 15 135778 2,038,677
3.2 Concrete weight coatint cub-m BOO 3633 2,908,484
3.3 Field joint coating eo 90 9963 B96,870

Subtotal 5,839,830

4 Cathodic Protectior
4.1 Aluminium Anodes tonne 3500 162 566,577
4.2 Installation of anodes to line piPI ea 125 997 124,625

Subtotal 691,202

SUBTOTAL 46,629,252

Nccoffpl pipeline 60 Page 2 of2 9/04/99 at 9:05



BORAL ENERGY
• BORAL

Calc: 7903-eAL-005 Page: 1013

Voila Field Development ENERGY Bv: BrianSmit~ 5 Revision: A

Scenario 2· NCC Buoy Checked By: Ian Neill Date: 15-Mar-99

iii File Location: K:\WL\08407903\C0S"NNCCOFFIC.XLS1SUMMARY

Installation Cost Summary

DESCRIPTION COST USD
VESSEL(S) ASSUMED

FOR COSTING

INSTALLATION OF NCC Buoy

ole ManagementlEngineeringIProcurement 827,500

Transport Structures to Site 3,402,180 Tugs & Cargo Barges

Install Structures 7,898,275 P1pelay Vessel-welay"

12,125,955

INSTALLATION & TRENCHING OF PIPELINE

ole ManagementlEngineeringIProcurement 365,000

Installation of Pipeline 32,103,665 P1pelay Vessel "Lorelay"

Tranchina of Pipeline 4,535,000

37,003,665

ESTIMATED COST OF INFIELD FACILITIES INSTALLATION $49,129,620

NccofficSUMMARY Page 1 of3 22/03199 at 16:01
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BORALENERGY .BORAL Calc: 79Q3-CAL-OOS Page: 2013

Yolla Field Development ENERGY By: Brian Smith Revision: A

Scenario 2- NCC Buoy CheckadBy: Ian Neill!J Date: 15-Mar-99

iiilk·~ File location: K"\WL\08407903\COSTVNCCOFFIC.xL.S1NCC BUOY

Buoy Installation Cost Estimate .

Unit
No. Unit Rate Cost
Off US$ US$

OIC ManagementlEnglneeringJProcurement
Project Manacement hrs 2,000 100 2OO,OOC
EnaineerinQ hrs 3,000 90 270,000
Fabrication & Procurement· from breakdown in Data Base LS 1 357,500 357,500

SUbtotal 827,500

Total Cost of OIC ManagementlEnalneerinaJProcurement 827,500

Transport Structures & Temporary Works to Site

ransDortation
Grillaaes & Seafastenlna ~ JacketIPilesIDeck LS 1 79,200 79,200
MobIDernob Transoort Bame [4001 Soread at Sinaaoore LS 1 79,100 79,100

ow Transport Barce Sinaaoore Area-Fabrication Site Adelaide daYS 35 29,900 1,046,500
Load Out & Seafaste" Storage Tanks & Gravity Anchor Box daYS 4 27,200 108,800
Tow Transoort Barce Fabrication Site-Site daYS 4 29,900 119,600
Baroe at Site dayS 25 27,200 684,080

ow Barce Site-Singapore dayS 33 29,900 986,700
Clean UP Bartle dayS 2 7,000 14,000
Load-out Buoy days 2 20,200 40,400
Wet Tow Buov Fab Site to Site days 4 22,900 91,600
Load-out Clump Weight days 2 20,200 40,400
Wet Tow Clumo Weiaht Fab Site to Port Latta days 4 22,900 91,600
Ballast Clump Wei ht with Iron Ore days 1 20,200 20,200
Wet Tow Clumo Weight Port Latta to Site days 1 22,900 11,450

days 116 Subtotal 3,402,180

Total Cost of Transportation I 3,402,180

Install Structures

MoblllseJDemoblllse Fall Ploe SDread
MobIDemob Falloioe Vessel Spread Sinaaoore-Site LS 1 3,520,000 3,520.000

SUbtotal 3,520,000
Platlo"" Installation
Lavbaroe at Site SetuolSeabed SurveY dayS 1 250,000 250.000
Uft and InstaU GBS Box days 1 250,000 250,000
Fill GBS with Ballast daYS 6 55,000 330,000
Attach Buov tethers to GBS daYS 0.5 250,000 125.000
Prepare ClumD Weight and Buov days 1.0 250,000 250,000
Ballast Clumo Weiaht and Uoend Buoy dayS 2 250,000 500,000
Attach Tethers to Buoy days 2 250,000 500,000
Uft and Install Corrosion Inhibitor Tank Pod No1 dayS 1 250,000 25O,OOC
Uft and Install Corrosion Inhibitor Tank Pod N02 dayS 1 250,000 250,000
Tle·!n Tanks at Base dayS 1 250,000 250,000
30% Weather Downtime daYS 5.0 250,000 1,237,500

days 21.5 Subtotal 4,192,500

HalicoDters
Helicooter Costs Allocated to this Part of the Work Subtotal 183,n5

Total Cost of Installation 7,896,275

ESTIMATED COST FOR TRANSPORTATION & INSTALLATION
US$ 12,125,955

OF GBS, CLUMP WEIGHT & BUOY

BARGE DURATIONS AT OFFSHORE SITE

GBS & 510rage Tank Barga
StandbY on Arrival at Offshore Site 5.0
Install WHP Jacket & Deck 15.5
30% Weather Downtime 4.7

Duration at Offshore Site 25.2 days

Nccoffic Nee BUOY Page 2 of3 22103199 at 16:01
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BORAL ENERGY
.BORAL

Calc: 7903-CAL-o<l5 Paae: 3013

Yolla Field Development ENERGY By: Brian Smith d " Revision: A

Scenario 2· NCC Buoy Checked By: Ian Neill Ii. J Date: 15-Mar-99

iiiI"j File location: K:\WL\08407903\COS1'lNCCOFFIC.XlS1PIPELINE

Pipeline Installation Cost Estimate

Unit No. Unit Rate COst
Off US$ US$

OIC ManagementlEnglneering/Procurement

OIC· Pipelines Installation
Project Management hrs 700 100 70,000
Enaineerina hrs 1,500 90 135,000
Fabrication & Procurement - from breakdown in Data Base LS 1 160,000 160,000

SUbtotal 365,000

Total Cost of OIC ManagementlEngineering/Procurement Subtotal 365,000

Pipeline Installation

MoblllselDemoblllse Lay Barae SDread
RiQ U and MobIDemob Derrick Vessel 80read Sinasoore-Site LS 1 12,100,100 12,100,100

Subtotal 12,100,100

Tie In at Shore Crossina days 2 250,000 500,000
Lav CS Piceline @ 3000midav lor 88 km daYS 29.33 250,000 7,332,500
Change over Isetup for eRA days 1 250,000 250,000
Lav CRA Piceline @ l000mlday for 30 km dayS 30 250,000 7,500,000
Install manifold connected to exoort Una days 2 250,000 500,000
Lay ON 150 CRA Flowlines 10 weils @ l000mlday for 2 km days 2 250,000 500,000

Ie In Jumper Iinesiumblica.ls at Buov dayS 4 250,000 1,000,000
10% Weather Downtime days 7.0 250,000 1,758,250

77.4 SUbtotal 19,340,750
Helicopters

HelicODter Costs Allocated to this Part of the Work Subtotal 662,815

Total Cost Install Pipeline I 32,103,665

Plceline Stabilisation

MoblllseJDemoblllse Stabilisation Scread
MoblOemob Stabilisation Vessel Soread Sinaaoore-Site LS 1 2,000,000 2,000,000

SUbtotal 2,000,000

TrenchinafAdditional Stabilisation 10.0km @ SCOrn daY days 20 65,000 1,300,000
Soan rectification days 10 65,000 650,000
30% Weather Downtime davs 9.0 65,000 585,000

39 Subtotal 2,535,000

Total Cost For TrenchlnQ Pipeline I 4,535 000

ESTIMATED COST FOR INSTALLATION & TRENCHING OF 37.003,665
PIPELINE

Nccoffic PIPELINE Page30f3 22103199.116:01



BORAl ENERGY Calc. No: 7903·CAL-006 Sheet:lof3 fa>
Yolla FIeld Development

_BORAl
Revision: A ~ No.: 08407903 mENERGY By: S K.nnedy· Oat. : 1513/99 Worley LImited

Scenario 1: NCC Buoy· Base Case Checked: BSmith f
Onshore Gas Plant Equipment Cost Estimate ... K:\Wl\0840 3\COSl'lNCCONSEQ.XLS,.,CC

Equipment Number Capacity Description Electrical Duty Unit Size W.ight per Unit T,clorea Comments
Design Total Proc. Cost Procurement

No off .ach (%) Power kW Lx W x H or TIT x 10 Dry Operating Total Allowance :,'a19ht A$,00011 CostA$,ooo
kW m tonnes annes

Inlet end G•• Conditioning
V-2002 1 100 Pig Receiv.r 4.4 x 0.4 2.0 10% 2.2 15.6 34.3
E·2111 1 100 Feed Stream Heater 1032 4.9 x 0.4 2.4 2.6 10% 2.64 25.0 66.0 Sh.n and Tube
E-2121 1 100 Dry GaslGa. CooI.r 635 3.7 xO.89 10.5 10.7 10% 1155 15.0 173.3 Shell and Tube

F·2111AIB 2 100 Inl.t Gas Filt.r 2.0 x 0.45 2.8 10% 6.16 24.5 150.9
V·2101 1 100 Slugcatch.r 10.0 x 2.0 41 57 10% 45.1 15.6 703.6 Horizontal
V-2201 1 100 Inlet Uquid Separator 3.3 xO.9 2.4 3 10% 2.64 24.5 64.7 Horizontal

Cold Sap.retlon
V·2122 1 100 Low Temperature Separator 2.5 x 0.8 2.9 3.3 10% 3.19 8.2 26.2 Vertical

Glycol Dehydr.tlon Unit

V·2111 1 100 TEG Contactor 2.96 x 1.61 11.2 10% 12.32 23.8 293.2
U·2111 1 100 TEG Reg.n.ration Unh 127 5.0 x 2.5 x 2.0 2.5 10% 2.75 23.8 65.5 Skid Mount.d Electric-SlIu..£iu
U·2131 1 100 Sal•• Gas M.t.ring 12 x 8 x 2 18.5 10% 20.35 25.0 508.8

Canden..', St,blll"tlon
C-2201 2 100 Rash Gas Compr.ssor 60.0 3x2x2 2.5 10% 5.5 175.0 962.5
E·2201 2 100 Ra.h Ga. CooI.r 60 1.2x1.5x4 1.8 2.6 10% 3.96 60.0 237.6 Fin fan cooler

C-2202AIB 2 Condensate Vapour Compressor 130 6x4x2 5 10% 11 175.0 1925.0
E·2202AIB 2 Condensate Vapour Cooler 210 2.4 X3.0 x 4.0 3 10% 6.8 22.5 148.5
E·2222A/B 2 100 Condensat. Trim CooI.r 500 1.8 x 2.7 x 4.0 3.0 10% 6.6 22.5 148.5 Fin fan Cooler

U·2211 1 100 Condensate Stabiliser Package 780 4.0 x 2.0 x 4.0 4.0 10% 4.4 36.2 159.3 Vertical ~ Hot all heated

Cond.ollg Storage
P·2231 AlB 2 100 Condensat. Loadout Pum~ 12.5 1.0 x 0.5 x 0.5 0.25 10% 0.55 60.0 33.0

T·2231 AlBlClDfEJFIGIH 8 12.5 Condensate Storage Tank 15.025.0 120 960.0 10% 1056 6.0 6336.0

Euilllu
E-2301AIB 2 100 HP Fu.1 Gas H.at.r 30 4xO.8 1.5 10% 3.3 24.5 80.9

E·2303 1 100 H.ating Ga. CooI.r 2 65 1.8 x 1 x4 2.0 10% 2.2 24.5 53.9
F-2301 1 100 Fuel Gas FiherlCoaJescer 2xO.6 1.0 10% 1.1 24.5 27.0
V·2301 1 100 Heating Gas KO Drum 4.3 x 1.1 4.0 10% 4.4 7.5 33.0

MEG Beglner.Uon
F·2421 1 100 Lean MEG Injection Fitter 1.2 x 0.4 0.1 10% 0.11 23.8 2.6 ....

P-2411AIB 2 100 Rich MEG Tran.f.r Pump 1 1 xO.5 xO.5 0.2 10% 0.44 23.8 10.5
P·2421 4 50 Laan MEG Loadout Pump 10 2.2x 1.5xO.6 0.5 10% 2.2 23.8 52.4
V·2401 1 100 Rich MEG eeg....r 2.8x 1.0 0.4 10% 0.44 23.8 10.5 V.rtical

T·2401AIB 2 100 Rich MEG Buff.r Tank 6x4 6.0 10% 13.2 23.8 314.2 Cone-roof tank
T-242·lAIB 2 50 Laan MEG Storage Tank - lOx 5 15.5 10% 34.1 23.8 811.6 40 days

U-2411 1 100 MEG Regeneration Packaga 20.0 1800 10xl0x8 13.0 10% 14.3 23.8 340.3 MEG ragen will be h.ated using hOi oil

1natrumen1 I SWee Air
U-2601 1 100 Instrument Air Package 50.0 8x4x3 9.8 10% 10.78 24.5 264.1

Stencban' InJection package
U·2603 1 100 Ga. SI.nchant InJ.ction·Package 1 6x3x4 10% 0 10.0

Hot 011 System

H-2621AIB 2 100 Hot Oil Fumace 5000 6.0 x 4.0 x 8.0 34.5 10% 75.9 14.5 1100.8
P·2621 AlBIC 3 50 Hoi Oil Circulation Pump 20 1.5 x 0.6x 0.6 0.5 10% 1.65 25.0 41.3

V·2621 1 100 Hot Oil Surge V••••I 5.0 x2.0 4.5 10% 4.95 7.5 37.1
E·2621 1 100 Hot Oil Dump Cooler 5 3000 4.9x3.1 x4.0 7.9 10% 8.69 7.5 65.2

DraIns
P-2701 AlB 2 100 Closed Drain Pump. 2.5 1.0xO.5xO.5 0.1 10% 0.22 125.0 27.5
P-2703AIB 2 100 Open Drain Pumps (HAZ) 2.5 0.5 x 0.5 x 3.0 0.1 10% 0.22 125.0 27.5
P-2704AIB 2 100 Condensate Transfer Pumps 2.5 1.0xO.5 xO.5 0.1 10% 0.22 125.0 27.5

T·2701 1 100 Open Drain Ph 4.0 x 2.0 x 3.0 10% 0
T·2702 1 100 Slop. Tank 4.0 x 4.0 1.9 10% 2.09 7.5 15.7
V·2701 1 100 Closed Drain Vessel 25 4.0 x2.0 3.1 10%' 3.41 7.5 25.8

Noconseq NCC Page 101 8



aORAl ENERGY Calc. No: 7903·CAL-006 Sheet: 1 013 cb)
Yolla FIeld Development l1liBORAl

Revision: A Project No.: 08407903 mENERGY By: S Kennedy"ilt:. Date: 1513199 Worley LImited

Scenario 1: NCC Buoy - Base Case Checked: BSmith g$
Onshore Gas Plant Equipment Cost Estimate FO. K:\\'Vl'108407'903\COSl'{NCCONSEQ.XLS)"oICC

Equipment Number Cepacity Description Electrical Duty Unit Size Weicht per Unit actor"" Comments
Design Total Proc. Coat Procurement

No off eech(%) Power kW L. W. H or TIT • 10 Dry Operallng Total Allowance Weight AS.OOOII CostAS,OOO
kW m tonnes !Tonne"

. Rollef .nd 81owdown

P·2802AIB 2 100 LP Rare Drum Pumps 5 1.0.6.0.8 0.2 10% 0.44 80.0 28.4
V·2801 1 100 HP Aero KO Drum 4.2.5 38.8 10% 40.28 7.5 302.0
V·2802 1 100 LP Aare KO Drum 4.1.5 22.9 10% 25.19 7.5 188.9
U·2801 1 100 LPIHP Aaro lip 14.5.5.5.12 2.5 10% 2.75 55.0 151.3

Run-oH WAter Tre,tment
P·2901 AlB 2 100 Water Recovery Pump 10.0 0.5.0.5.2 0.2 10% 0.44 25.0 11.0 Electric Submersible Pump

A·2901 1 100 Arst Aush System 2.2.2 Aow Divertar System
A·2902 1 100 Tripla Interceptor 3.9.2 In Ground
A·2903 1 100 Primary Holding Pond 35.35.3 Pond
A·2904 1 100 Artificial Wellands 40.57.0.3 Pond
A·2905 1 100 Watar Collection Pond 30.30.4 Pond

produced Watt" HendUn;
A·2911 1 100 Aeration Pond 25.25.3" Channelled Pond

1.1·2911/VBICID 4 50 Aerators 15.0 0.7.0.7.2 0.5 10% 2.2 25.0 55.0 Electric driven aerator
P·2912AIB 2 100 Produced Water Discharge Pump 2.0 1.5.0.5.0.5 0.2 10% 0.44 25.0 11.0
P·2902 AlB 2 100 Holding Pond Pumps 0.2 10% 0.44 25.0 11.0

Utility Weter & FIre Weter

P·2921 1 100 Electric Fire Water Pump 110 2.0.8.0.8 2.0 10% 2.2 35.0 n.o
P·2922 1 100 Diesel Fire Water Pump 110 3.1.2.2 2.5 10% 2.75 25.0 68.8

P·2923AlB 2 100 Utility Water Pumps 7.5 1.2.0.5.0.5 0.3 10% 0.86 25.0 18.5
T·2921 1 100 Water Storage Tank 8.20 56.0 10% 81.8 5.0 308.0 Vertical Tank
T·2951 1. 100 Are Pump Diesel Tank 2.1.2 2.0 10% 2.2 5.0 11.0 Elevated Horizontal Tank
T·2931 1 100 Potable Water Tank 3.4 2.8 10% 3.08 5.0 15.4 Vertical Tank

P·2931AIB 2 100 Potable Water pumps 1 1 .0.5.0.5 0.1 10% 0.22 22.0 4.8

power Geoer.llon
BC·2801 1 100 24 V DC System 2.5 3 x 1 x 2.5 2.5 10% 2.75 25.0 88.8
CP·2801 1 100 Diesel Engine Generator Control Panel 1.5.1.2.5 10% 0
G·2801 1 100 41SV Diesel Generator 850 8.1.5.2.5 9.0 10% 9.8 800.0
T·2801 1 100 Generator Diesel Storage Tank 2.1.2 0.4 10% 0.44 5.5 2.4 Elevated Horizontal Tank

TF·2801 1 100 1110.4 kV Translonners 3.3.3 5.0 10% 5.5 10.0 55.0
UPS·2801 1 100 240 V UPS 21 4.1.0.2.5 3.0 10% 3.3 25.0 82.5

Instruments/Control I

1 100 Control System 750.0 ...

~SubTotal 18232.0

Bulk Materials

Electrical 8% 01 Equipment Cost 1458.6

Instruments 10.5% 01 Equipment Cos 1914.4
Piping-

21% 01 Equipment Cost 3828.7Material
Piping-

9% 01 Equipment Cost 1840.9Valves

Structural 1% 01 Eouloment Cost 182.3

Sub-Total 9024.9
27256.9



BORALENERGY 11IIBORAL
Calc. No: 7903·CAL-O<>6 Sheet:20f3 (a)

Yolla FJeld Development ENERGY Revision: A Project No.: 06407903 mBy: S Kennedy :it-Date: 15/3/99 Worley Limited

ScenarIo 1: NCC Buoy - 30.2 TJ/day Checked: BSmith lJ!
Onshore Gas Plant Equipment Cost Estimate File K:\WL\O&C07903\COST\{NCCONSEa.XLS~CC 30.2

Equipment Number Capacity Description Weinht per Unit Factored Comments
Design Total Proc. Cost Procurement

No off each ('I.) Dry Operating Total Allowance Welgh~\ A$.000Il CostA$.OOO
tonnes (Tonnes

Inlet .nd Gil Conditioning
V·2002 1 100 Pig Receiver 2.0 10% 2.2 15.6 34.3
E·2111 1 100 Feed Stream Heater 1.9 2.6 10% 2.09 25.0 52.3 Shell and Tube
E·2121 1 100 Dry GaslGaa Coolar 8.2 10.7 10% 9.02 15.0 135.3 Shell and Tube

F·2111AIB 2 100 Inlet Ga. Rller 2.2 10% 4.84 24.5 118.6
V·2101 1 100 Slug catcher 32 57 10% 35.2 15.6 549.1 Horizontal
V·2201 1 100 Inlet Uquid Separator 1.9 3 10% 2.09 24.5 51.2 Horizontal

Cold Separation

V·2122 1 100 Low Temperature Separator 2.3 3.3 10% 2.53 8.2 20.7 Vertical

Glycol Dehydration Unit

V·2111 1 100 TEG Contactor 8.7 10% 9.57 23.8 227.8
U·2111 1 100 TEG Regeneration Un~ 2 10% 2.2 23.8 52.4 Skid Mounted ElectriC

.-
SaIu..Gu

U·2131 1 100 Sales Gas Metering 18.5 10% 20.35 25.0 508.8

CJ:md..eoJ.te St.blll••t1on
C·2201 2 100 Rash Gas Compressor 2.0 10% 4.4 175.0 770.0
E-2201 2 100 Rash Gas Cooler 1.4 2.6 10"/0 3.08 60.0 184.8 Fin fan cooler

C·2202AIB 2 Condensate Vapour Compressol 3.9 10% 8.58 175.0 1501.5
E·2202N8 2 Condensate Vapour Cooler 2.3 10% 5.06 22.5 113.9
E·2222NB 2 100 Condensate Trim Cooler 2.3 10% 5.06 22.5 113.9 Fin fan Cooler

U·2211 1 100 Condensate Stabiliser Package 3.1 10% 3.41 36.2 123.4 Vertical· Hot Oil heated

Conden..te Storage
P·2231AlB 2 100 Conden.ate Loadout Pum~ 0.25 10% 0.55 60.0 33.0

T·2231 AlB/CIDIEIFIGIH 8 12.5 Condensate Storage Tank 120 960.0 10% 1056 6.0 6336.0

EileUlu
E·2301AIB 2 100 HP Fuel Gas Heater 1.2 10% 2.64 24.5 64.7

E·2303 1 100 Heating Gas Cooler 1.6 10% 1.76 24.5 43.1
F·2301 1 100 Fuel Gas Filter/Coalescer 0.8 10% 0.88 24.5 21.6
V·2301 1 100 Heating Gas KO Drum 3.1 10% 3.41 7.5 25.6

M.EG..llegllllllLllion
F·2421 1 100 Lean MEG Injection Filtar 0.1 10% 0.11 23.8 2.8

P·2411AIB 2 100 Rich MEG Transfer Pump 0.2 10% 0.44 23.8 10.5
P·2421 4 50 Lean MEG Loadout Pump 0.5 10% 2.2 23.8 52.4
V·2401 1 100 Rich MEG Degasser 0.3 10% 0.33 23.8 7.9 Vertical

T·2401AIB 2 100 Rich MEG Buffer TaQk 4.7 10% 10.34 23.8 246.1 Cone-roof lank
T·2421AlB 2 50 Lean MEG Storage Tank 12.1 10%- 26.62 23.8 633.6 40 days

U·2411 1 100 MEG Regeneration Package 13.0 10% 14.3 23.8 340.3 MEG regen will be healed using hot oil

Instrument I ServIce Air
U·2601 1 100 Instrument Air Package 9.8 10% 10.78 24.5 264.1

Stenchant Inlectlon Pickage

U·2603 1 '100 Gas Stanchant Injection Package 10% 0 10.0

tllll.OlLSynem
H·2621AlB 2 100 Hot 011 Fumace 34.5 10% 75.9 14.5 1100.6

iP·2621A1B1C 3 50 Hot Oil Circulation Pump 0.5 10% 1.65 25.0 41.3
V·2621 1 100 Hot Oil Surge Ve.sel 1.6 10% 1.76 7.5 13.2
E·2621 1 100 Hoi Oil Dump Cooler 4.8 10% 5.28 7.5 39.6

l2raIn.s
P·2701 AlB 2 100 Closed Drain Pumps 0.1 10% 0.22 125.0 27.5
P·2703AIB 2 100 Open Drain Pumps (HAZ) 0.1 10% 0.22 125.0 27.5
P·2704AIB 2 100 Condensate Transfer Pumps 0.1 10% 0.22 125.0 27.5

T·2701 1 100 Open Drain Pit 10% 0
T·2702 1 100 Slops Tank 1.9 10% 2.09 7.5 15.7
V·2701 1 100 Closed Drain Vessel 3.1 10% 3.41 7.5 25.8

t'" ' •'-' ,



Ncconseq NCC 30.2

aORAl ENERGY
_BORAL

Calc. No: 7903-CAL-006 Sheet: 2013 (6)
Yolla Field Development ENERGY Revision: A ProjeC1 No.: 08407903 mBy: S Kennedy~ Date: lS13199 Worley Limited

Scenario 1: NCC Buoy - 30.2 TJ/day Checked: BSmilh &jJ
Onshore Gas Plant Equipment Cost Estimate Fio K:\WL\0&407903\COST\(NCCONSEQ.XLSlNCC 30.2

Equipment Number Capacity Description Weloht oar Unit I t-actorea Comments
Design Total Proc. Cost Procurement

No oN each (%) Dry Operating Total AJlowance Weight AS.OOOn CostAS.COO
tonnes I ITonnes'

Rellef and Blowdown

P·2802AIB 2 100 LP Rare Drum Pumps 0.2 10% 0.44 60.0 26.4
Y·2801 1 100 HP Rare KO Drum 28.5 10% 31.35 7.5 235.1
Y·2802 1 100 LP Rare KO Drum 17.9 10% 19.69 7.5 147.7
U·2801 1 100 LPIHP Rare Tip 2.5 10% 2.75 55.0 151.3

Bun.cff Water Treatment
P·2901A1B 2 100 Water Recovery Pump 0.2 10% 0.44 25.0 11.0 Electric Submersible Pump

A·2901 1 100 Flrsl Rush System Flow Divertar System
A·2902 1 100 Triple Interceptor In Ground
A·2903 1 100 Primary Holding Pond Pond
A·2904 1 100 Artificial Wetlands Pond
A·2905 1 100 Water Collection Pond Pond

f!mduced Water Handling
A·2911 1 100 Aeration Pond .- Channelled Pond

M·2911 AlBlCID 4 50 Aerators 0.5 10% 2.2 25.0 55.0 Electric driven aarator
P·2912AIB 2 100 Produced Water Discharge Pump 0.2 10% 0.44 25.0 11.0
P·2902 AlB 2 100 Holding Pond Pumps 0.2 10% 0.44 25.0 11.0

Utility Water' Fire Water
P·2921 1 100 electric Are Water Pump 2.0 10% 2.2 35.0 n.o
P·2922 I 100 Diesel Fire Water Pump 2.5 10"/0 2.75 25.0 68.8

P·2923 AlB 2 100 Utility Water Pumps 0.3 10% 0.66 25.0 16.5
T.2921 1 100 Water Storage Tank 56.0 10% 61.6 5.0 306.0 Vertical Tank
T·2951 1 100 Are Pump Diesel Tank 2.0 10"/0 2.2 5.0 11.0 EJevated Horizontal Tank
T·2931 1 100 Potable Water Tank 2.8 10% 3.06 5.0 15.4 Vertical Tank

P·2931AIB 2 100 Potable Water pumps 0.1 10% 0.22 22.0 4.8

power Generation
BC·2801 I 100 24 Y DC System 2.5 10% 2.75 25.0 68.8
CP-2801 1 100 Diesel Engine Generator Control Panel 10% 0
G-2801 1 100 415V Diesel Generator 9.0 10% 9.9 600.0
T·2801 1 100 Generator Diesel Storage Tank 0.4 10% 0.44 5.5 2.4 Elevated Horizontal Tsnk

TF·2801 1 100 11/0.4 kY Translonners 5.0 10% 5.5 10.0 55.0
UPS-2801 1 100 240YUPS 3.0 10% 3.3 25.0 82.5

InstrumentslControls
1 100 Control System 750.0

~ SubTotal 16676.1

Bulk Materials

EleC1rical 8% of Equipment Cost 1334.1

Instruments 10.5% 01 Equipment Cos 1751.0
Piping.

21% of Equipment Cost 3502.0Material
Piping.

9% 01 Equipment Cost 1500.9Valves

Structural 1% 01 Eouioment Cost 166.8

Sub-Total 8254.7

24930.8



Ncconseq NCC 60.4

BORALENERGY IIIBORAL
Calc. No: 7903-CAL-l106 Sheet: 3013 (~)

Yolla Field Development ENERGY Revision: A .;;;!:Cl No. 08407903 mBy: S Kennedy Date: 1513199 Worley Limited

Scenario 1: NCC Buoy· 60.4 TJ/day Checked: BSmith 8J
Onshore Gas Plant Equipment Cost Estimate FIle K:'Wt.:~8407903\COS~CCONSEO.XLSJ'iCC 60.4

Equipment Number Capacity Description Weioht per Unit aClorea Comments
Design Total Proc. Cost Procurement

No off each ('I'.) Dry Operating Tolal Allowance Weight AS.OOOIl Cost AS,OOO
lonnes I (Tonnes)

Inlet nnd Ga. Conditioning

Y-2002 1 100 Pig Receiver 2,0 10% 2.2 15.6 34.3
E·2111 1 100 Feed Stream Heater 2.832 2.6 10% 3,1152 25.0 77.9 Shell and Tube
E·2121 1 100 Dry GaslGas Cooler 12.39 10.7 10% 13.629 15.0 204.4 Shell and Tube

F·2111AIB 2 100 Inlet Gas Filter 3.3 10% 7.2688 24.5 17B.l
Y·2101 1 100 Slug catcher 48.38 57 10% 53.218 15.6 830.2 Horizontal
Y·2201 1 100 Inlet Uquid Separator 2.832 3 10% 3.1152 24.5 76.3 Horizontal

Cold Sftparatlon

Y·2122 1 100 low Temperature Separator 3.4 3.3 10% 3.7642 8,2 30.9 Vertical

Glycol DehydnUoo Unit
Y·2111 1 100 TEG Contactor 13,2 10% 14.5376 23.8 346,0
U·2111 1 100 TEG Regeneration Unn 2.95 10% 3.245 23.8 n.2 Skid Mounted Electric-Saltt.G.aa
U·2131 1 100 Sales Ga~ Metering 18.5 10% 20.35 25.0 508.8

Cond""...tll.SJablliJaUon
C·2201 2 100 Flash Gas Compressor 3.0 10% 6.49 175.0 1135,8
E·2201 2 100 Rash Gas Cooler 2.1 2.6 10% 4.6728 60.0 280.4 Fin fan cooler

C-2202A1B 2 Condensate Vapour Compressor 5.9 10% 12.98 175.0 2271.5
E·22Q2AIB 2 Condensate Vapour Cooler 3.5 10% 7.788 22.5 175.2
E-2222A1B 2 100 Condensate Trim Cooler 3.5 10% 7.788 22.5 175.2 Fin fan Cooler

U·2211 1 100 Condensate Stabiliser Package 4.7 10% 5.192 36.2 188.0 Vertical· Hot Oil heated

Condensete Storage
P-2231A1B 2 100 Condensate Loadout Pum~ 0.25 10% 0.55 60.0 33.0

T·2231 AlBlClDIEIF/GIH 8 12.5 Condensate Storage Tank 120 960.0 10% 1056 6.0 6336.0

EueI..Gu
E·2301AIB 2 100 HP Fuel Gas Heater 1.5 10% 3.3 24.5 80.9

E·2303 1 100 Healing Gas Cooler 2.0 10% 2.2 24.5 53.9
F·2301 1 100 Fuel Gas Finer/Coalescar 1.0 10% 1.1 24.5 27.0
Y·2301 1 100 Healing Gas KO Drum 4.0 10% 4.4 7.5 33.0

MEG.lBgoneraUon
F·2421 1 100 Lean MEG Injection Filter 0.1 10% 0.1298 23.8 3.1

P·2411A1B 2 100 Rich MEG Transfer Pump 0.2 10% 0.44 23,8 10.5
P·2421 4 50 Lean MEG Loadoul Pump 0.5 10% 2.2 23.8 52.4
Y·2401 1 100 Rich MEG Degasser 0.4 10% 0.44 23.8 10,5 Vertical

T·2401AIB 2 100 Rich MEG Buffer Tank 7.1 10% 15.57.8 23.8 370.7 Cone-roof tank
T-2421AlB 2 50 Lean MEG Storage Tenk 18.3 10% 40.238 23.8 957.7 40 days -

U·2411 1 100 MEG Regeneration Package 13.0 10% 14.3 23.8 340.3 MEG regen will be heated using hot oil

Instrument I ServIce Air

U·2601 1 100 Instrument Air Package 9.8 10% 10.78 24.5 264.1

stenc.bAnt Injection package
U-2603 1 100 Gas Stenchant Injection Package 10% 0 10.0

Hot all System
H·2621AIB 2 100 Hot Oil Fumace 34,5 10% 75.9 14.5 110o.s

P'2621A1B1C 3 50 Hot Oil Circulalion Pump 0.5 10% 1.65 25.0 41.3
Y·2621 1 100 Hot Oil Surge Vessel 2.0 10% 2.2 7.5 16,5
E·2621 1 100 Hot Oil Dump Cooler 6.2 10% 6.82 7.5 51.2

DraIna
P·2701 AlB 2 100 Closed Drain Pumps 0.1 10% 0.22 125.0 27.5
P·2703AIB 2 100 Open Drain Pumps (HAl) 0.1 10% 0.22 125.0 27.5
P·2704AIB 2 100 Condensate Transfer Pumps 0.1 10% 0.22 125.0 27.5

T·2701 1 100 Open Drain Pit 10% 0
T·2702 1 100 Slops Tank 1.9 10% 2.09 7.5 15.7
Y·2701 1 100 Closed Drain Vessel 3.1 10% 3.41 7.5 25.6

~

C,.,'1
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Ncconseq NCC 60.4

BORALENERGY
_BORAl

Calc. No: 7903-CAL·006 Sheel:3 01 3 (b)
Voila Field Development ENERGY Revision: A Project No. 08407903 mBy: S Kennedy~Oate: 1513199 Worley LImited

Scenario 1: NCC Buoy. 60.4 TJ/day Checked: BSmith6P

Onshore Gas Plant Equipment Cost Estimate FIle K:\Wl\06407903\COSl'{NCCONSEQ.XLSINCC 60.4

Equlpment Number Capacity Description Weioht DOr Unit actorea Comments
Design Total Proc. Cost Procurement

No off each (%) Dry Operating Total Allowance Wei9ht A$,OOOJl CoS1A$.OOO
tonnes I 1T0nnes'

Relief Ind BlgwdOwn

P·2802AIB 2 100 LP Aare OnJm Pumps 0.2 10% 0.44 60.0 26.4
V·2801 1 100 HP Aere KO OnJm 43.2 10% 47.5068 7.5 356.3
V·2802 1 100 LP Flare KO OnJm 27.0 10% 29.72222 7.5 222.9
U-2801 1 100 LPIHP Aare Tip 2.5 10% 2.75 55.0 151.3

Run-off Weler Treatment
P-2901 AlB 2 100 Water Recovery Pump 0.2 10% 0.44 25.0 11.0 Electric Submersible Pump

A·2901 1 100 Rrst Rush System Flow Divertsr System
A·2902 1 100 Triple Interceptor In Ground
A·2903 1 100 Primary Holding Pond Pond
A·2904 1 100 Artificial Wetland. Pond
A·2905 1 100 Water Collection Pond Pond

Produced W.ter Handling

A·2911 1 100 Aeration Pond ~- Channelled Pond
M-2911A1B1CID 4 50 Aerators 0.5 10% 2.2 25.0 55.0 Electric driven aerator

P·2912A1B 2 100 Produced Waler Discharge Pump 0.2 10% 0.44 25.0 11.0
P·2902 AlB 2 100 Holding Pond Pumps 0.2 10% 0.44 25.0 11.0

UtUit¥ Weter & FJre Weter
P·2921 1 100 Electric Are Water Pump 2.0 10% 2,2 35.0 n.o
P·2922 1 100 Diesel Fire Water Pump 2.5 10% 2.75 25.0 68.8

P·2923 AlB 2 100 Utility Walar Pumps 0.3 10% 0.66 25.0 16.5
T-2921 1 100 Water Storage Tank 56.0 10% 61.6 5.0 308.0 Vertical Tank
T·2951 1 100 Fire Pump Diesel rank 2.0 10% 2.2 5.0 11.0 Elevated Horizontal Tank
T·2931 1 100 Potable Water Tank 2.8 10% 3.08 5.0 15.4 VertiCal Tank

P·2931A1B 2 100 Pota~e Water pumps 0.1 10% 0.22 22.0 4.8

power Gener.flon

BC-2801 t 100 24 V DC System 2.5 10% 2.75 25.0 68.8
CP·2801 1 100 Diesel Engine Generator Control Panel 10% 0
G-2801 1 100 41SV Diesel Generator 9.0 10% 9.9 600.0
T-2801 1 100 Generator Diesel Storage Tank 0.4 10% 0.44 5.5 2.4 Elevated Horizontal Tank

TF-2801 1 100 11/0.4 kV Transformers 5.0 10% 5.5 10.0 55.0
UPS·2801 t 100 240VUPS 3.0 10% 3.3 25.0 82.5

InstrumentalCon1:rpl,

1 100 Control Syslem 750.0

~ SubTotal 19411.3

-
Bulk Materials

Electrical 8% 01 Equipment CoS1 1552.9

Instruments 10.5% of Equipment Cos 2038.2
Piping.

21 % of Equipment Cost 4076.4Material
Piping.

9% of Equipment Cost 1747.0Valves

Structural 1% of Enuinment Cost 194.1

Sub-Total 9608.6

29019.8
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BORAL Energy Resources Ltd
Yolla Field Development

Scenario 1: NCC Buoy - Base Case
III Worley

•
...... BORAL

.... ENERGY

calc: 7903-CAL-Q07 Sheet 1 of 4

By: Brian smittd! Revision: A

Checked By: lanNeill~ Date: 22·Mar-99

File Location: K:\WL\08407903\COS1'l{NCCONSOP.XLSISummary

Onshore Construction Cost Summary

Activity Description Cost

A$

1

Structural Steelwork $260,000
Piping $3,828,727

Sub-Total $4,088,727

2. Construction

Site Establishment $732,380
camp Set-up $1,320,000
Camp Running Costs $766,000
Site Offices and Storage Compounds $826,600
Site Personnel $1,086,800
Additional On-site Factors $500,000
Equipment $123,000
Sub-Contractors $14,160,348
Site Restoration $100,000

Sub-Total $19,615,128

3.Commissioning
Planning & Preparation $88,000
Execution $216,000
Travel & Accommodation $18,075

Sub-Total $322,075

TOTAL $24,025,929

Ncconsop Summary Page 1 of 11 22103199 at 16:35



Activity Description Unit Cost Unit Total Cost Remarks

A$ A$

STRUCTURAL STEELWORK
Equipment Steelwork $260.000 1 $260,000

Sub-Total $260,000

.etelN.G
Fabricate Spool Pieces $3,828.727 1 $3.828,727

Sub-Total $3,828,727

TOTAL $4,088,727 (Fabrication)

Voila Field Development

1. Fabrication

Scenario 1: NCC Buoy - 45TJ/d

Ncconsop 1. Fabrication

•
BORAL

.. ENERGY

Calc: 7903-CAL·007 Sheet 2014

By: Brian Smith IJ2 Revision: A

Checked By: 111 Date: 22·Mar·99

File Location: K:IWLI08407903ICOSl\lNCCONSOP.XlS]1. Fabrlcalion

Page 2 01 11

m Worley

22103199 at 16:35



Voila Field Development

2. Construction

Scenario 1: NCC Buoy· 45TJ/d

•
BORAL

. ENERGY

Calc: 7903·CAL·007 Sheet 30f4

By: BrianSmlttJ~ RevIsIon: A

Checked By: 1fJ' Date: 22-Mar-99

File Location: K:IWLI08407903\COSl\lNCCONSOP.XlS]2. Cons1nlcllon
iii Worley

Activity Description Unit Cost Unit Total Cost Remarks

AS AS

SITE ESTABLISHMENT

Initial
Construction Security Fencing $40 1500 m $60,000 Perimeter fence around construction site
Security Gatehouse $100 66 wks $6,600 12m x 3m, 66 wks
Site toilets (temporary) $80 66 wks $5,280 Single units, 66 wks (2 units @ "$40 each)
Fabricate Project Sign $500 1 item $500

Civil Works
Remove Topsoil and Stockpile $3 22000 m2 $66,000 Excavation of 300mm thk layer, stockpiled on site
Cap Site with Crushed Rock $12 22000 m3 $264,000 150mm thk crushed rock, grading, rolling, compac.
Initial Road Construction $20 6000 m3 $120,000 300mm thk crushed rock
Drainage Management $50,000 1 Item $50,000

ElectrIcal & Communications Suppty
Re-arrange Local Unes $50,000 1 item $50,000
Generator Sets (Initial) $0 13 wks $0 Based on power supply up and running
Site Reticulation $100,000 1 item $100,000
Phone Unes (2011, Initial) $10,000 1 item $10,000

Road Works
Waarre Road Upgrade $0 Item $0 Cost to be supplied by Shire of Corangamlte
Waare Road Underpass $0 item $0 Cost to be supplied by Shire of Corangamlte

Sub-Total 5732,380

Ncconsop 2. Construction Page 3 of 11 22103199 at 16:35



Yolla Field Development

2. Construction

Scenario 1: NCC Buoy· 45TJ/d

•
BORAL.•.... ·ENERGY

Calc: 7903·CAL·007 Sheet 3014

By: Brian Smitt8~ RevIsion: A

Checked By: 4tiJ Date: 22·Mar·99

File Location: K:IWLI08407903ICOSl\INCCONSOP.XLS)2. ConllnlClion

Worley

ActIvity Description Unit Cost Unit Tolal Cosl Remarks

AS AS

CAMpSET.Up

Mobilisation of Camp
Site grading $4 3000 m' $12,000 Camp size 150m x 100m, 200mm excavation
Perimeter Fence $40 600 m $24,000
Hardstand $50,000 1 item $50,000
Plumbing $30,000 1 item $30,000
Electrical Reticulation $30,000 1 item $30,000
Septic System $20,000 1 item $20,000 Based on Using site septic system
Power Supply to Site $0 1 Item $0 Based on camp being at construction site
Water $20,000 1 item $20,000
Telephone Connections $10,000 1 Item $10,000

Supply Camp (BO man)
Includes, Sleeping/Ablutions, Mess, $1,000,000 1 Item $1,000,000 UGS Quotation from AUSCO for 96 man camp ($1.126M)
Wet Canteen, Office, AlC's
Transportation
Craneage and Dogman $2,000 12 days $24,000

Paths and Plinths $50,000 1 item $50,000
Covered Areas $50,000 1 item $50,000

Sub·Total $1,320,000

en
~

~

C?
(iJ

o
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Voila Field Development

2. Construction

Scenario 1: NCC Buoy· 45TJ/d

•
BORAL

•. ENERGY

Calc: 7903·CAL·007 Sheet 3014

By: Brian Smith &! RevisIon: A

Checked By: 11J Date: 22·Mar·99

File Location : K:IWLI0B407903ICOSTl(NCCONSOP.XLS]2. ConltnJcllon

Worley

ActiVity Description Unit Cost Unit Total Cost Remarks

A$ A$

CAMP BUNNING COSTS

Camp Running Cost
Electricity $700 60 wks $42,000
Potable Water $200 60 wks $12,000
Septic Disposal $200 60 wks $12,000
Catering $35 20000 m·days $700.000 $35 per man per day, approx. 20. oooman days

Sub-Total 5766,000

Ncconsop 2. Construction Page 5 0111 22103199 at 16:35



File LocatIon: K:\WL\08407903\COS'T\(NCCONSOP.XLS)2. COfIIlJUclion

Voila Field Development

2. Construction .f~rtJy

Scenario 1: NCC Buoy· 45TJ/d

Calc:

By:

Checked By:

7903·CAL·007

BrianSmit~

1A)

Sheet 30f4

RevisIon: A

Data: 22·Mar·99 m Worley

Activity Description Unit Cost Unit Total Cost Remarks

AS AS

SITE OFFICES AND STORAGE COMPOUNDS

Offices $600 66 wks $39,600 6 units. 12m x 3m ($100 each)
Officalumiture $25,000 1 item $25,000
Crib Huts $600 66 wks $39,600 6 units, 12m x 3m ($100 each)
Change rooms $400 66 wks $26.400 4 units, 12m x 3m ($100 each)
Security Fencing $40 200 m $8,000
Warehouse (15 x 30) $90,000 1 item $90,000

Establishment of Services

Mob/Demob Officas. Ablutlons.etc $3.000 20 item $60.000 $3.000 Includes mob and demob of units
Septic Installation $50,000 1 Item $50.000
Ablution Blocks $300 66 wks $19.800 6 units, 30 man unit ($30 each)
Raw Water $20,000 1 item $20.000
Potable Water, Establish $50,000 1 ilem $50,000
Potable Water, running $200 66 wks $13.200
Waste Water Disposal $20,000 1 item $20.000
Reticulation of Electrical Supply $50,000 1 ilem $50,000
Power Supply, running $500 66 wks $33,000
Telecommunications $1,000 66 wks $66,000 running costs for woriey phones only

Vehicle Leasing and Running $6,000 15 mlhs $90,000 site vehicles (6 vehicles @ $looo/mthlvehlcle)
Personal Protective Equipment $500 60 item $30,000
First Aid Station $30,000 1 item $30,000 Includes ATCO hut

Miscellaneous Expenses $1.000 66 wks $66,000

Sub:IotaL $826,600

!,) )

Ncconsop 2. Construction Page 6 of 11 22103199 at 16:35



Yolla Field Development

2. Construction

Scenario 1: NCC Buoy· 45TJ/d

•
BORAL• ..• ······ENERGY

Calc: 7903·CAL·007 Sheet 3014

By: Brian Smith ,; RevisIon: A

Checked By: ~ Date: 22·Mar·99

File Location : K:IWLI08407903ICOS1\lNCCONSOP.XLS)2. Construction
mWorley

Activity Description Unit Cost Unit Total Cost Remarks

AS AS

SITE PERSONNEL

Site Support Personnel
Store Manager $3,300 52 wks $171,600 Estimated unit Cost
Store Assistant $2,200 52 wks $114,400 Estimated unit Cost
Crane Drivers $2,200 52 wks $114,400 Estimated unit Cost
Dogman $2,200 52 wks $114,400 Estimated unit Cost
Gate person (day) $2,200 52 wks $114,400 Estimated unn Cost
Gate person (night) $2,200 52 wks $114,400 Estimated unit Cost
Nurse $2,200 52 wks $114,400 Estimated unit Cost
Peggy $4,400 52 wks $228,800 2 people @ $22oo/wk

Sub-Total $1,086,800

CJ?
~

C,n
(:?

C'J
~.;l
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Yolla Field Development

2. Construction

Scenario 1: NCC Buoy· 45TJ/d

•
BORAL•.......•. ··ENERGY

Calc: 7903-CAL-007 Sheet 3014

By: Brian Smith & Revision: A

Checked By: I!l Date: 22·Mar-99

File Location: K:\Wl\08407903ICOS1\(NCCONSOP.XLS)2. ConllnJcllon

Worley

Activity Description Unit Cost Unit Total Cost Remarks

AS AS

AOOmONAL ON-SITE FACTORS

Cost of Site Agreement
Union costs $2.50 ooסס20 hrs $500,000 $2.50 Iman I hr

prices)

Sub-Total $500,000

EQUIPMENT

Cranes $60,000 1 Ilem $60,000 purchase
Forklift $500 66 wks $33,000
Tanker (including driver) $1,500 20 wks $30,000

Sub-Total $123,000

Ncconsop 2. Construction Page 8 0111 22103199 at 16:35



Yolla Field Development

2. Construction

Scenario 1: NCC Buoy· 45TJ/d

_ BORAl••..... ·ENERGY

Calc: 7903·CAL·007 Sheet 3014

By: Brian Smith/jl Revision: A

Checked By: 1f1 Date: 22·Mar·99

File Location : K:IWLI08407903ICOST\(NCCONSOP.XLS)2. ConltnJclion
m Worley

Activity Description Unit Cost Unit Total Cost Remarks

AS AS

SUBCONTRACTORS

Civil & Earth Works
Site Preparation $260.000 1 item $260,000
Equipment Foundations $600.000 1 item $600,000
Pipe Track $1.280.000 1 item $1.280,000
Miscallaneous Concrete $150.000 1 item $150,000

Buildings ControVSwltch gear room $1.000 200 m2 $200,000
Compressor Building $750 200 m2 $150,000
Emergency Response Shed $500 30 m2 $15.000
Analyser Shed $500 30 m2 $15.000
Chemical Store $500 30 m2 $15,000
Workshop $500 40 m2 $20.000
Gatehouse $500 20 m2 $10.000

Sile Civil Work Permanent Perimeter Fence $40 1000 m $40,000
Permanent Sealed Roads $400 340 m $136,000
Permanent Unsealed Roads $300 270 m $81.000
Drainage $100,000 1 item $100,000
Site Services $100,000 1 item $100,000

Ponds and Wetlands
Ponds and wetlands $400.000 1 item $400,000
'Wilsons' dam $50,000 1 item $50.000

Structural
Equipment Steelwork $260.000 1 item $260.000

Mechanical
Installation 01 Equipment $80 9150 hrs $732,000 6 man ·hoursllonne lor approx. 1525t

.~,

~i'
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Yolla Field Development

2. Construction

Scenario 1: NCC Buoy· 45TJ/d

•
BORAL

• . ·ENERGY

Calc: 7903·CAL-007 Sheet 30f4

By: BrianSmlth4 RevIsion: A

Checked By: 411 Date: 22-Mar-99

File Location: K:IWlI08407903ICOST\lNCCONSOP.XLSJ2. ConatnJctlon

Worley

Activity Description Unit Cost Unit Total Cost Remarks

A$ A$

PipIng
Installation of Piping
- Permanent facilities $6,837,012 1 item $6,837.012

E&I
Installation of Beld Elect

Instell Utility $350.000 1 item $350.000
Generator $50.000 1 item $50,000
Main Switchboards $10.000 1 Item $10.000
Distribution Boards $20.000 1 Item $20,000
Variable Frequency Drives $15.000 1 item $15.000
Motor Control Equipment $50.000 1 item $50,000
General Area Ughting $70.000 1 item $70,000
Process Area Ughtlng $50.000 1 Item $50.000
Cable & Assoc. $620,000 1 lIem $620.000
Cathodic Protection System $20.000 1 item $20.000
UPS $20.000 1 item $20.000
24 Vdc System $40.000 1 item $40.000
Telephone Facilities $40.000 1 item $40.000
Site Radio $15.000 1 item $15.000

InmallaUnn of Beld Instr
• Permanent facilities $1.244,336 1 item $1,244.336
- Permanent facilities-Cabling $95,000 1 item $95.000

Sub-Total $14,160,348

SITE RESTORATION

General tidy-up $100,000 1 $100.000

Sub-Total $100,000

TOTAL $19,615,128

Ncconsop 2. Construction Page 10 of 11 22103199 at 16:35



Yolla Field Development

3. Commissioning .r~:t6y
Scenario 1: NCC Buoy· 45TJ/d

Calc: 7903-CAL-007 Sheet 40f4

By: Brian Smittli Revision: A

Checked By: '/11 Date: 22-Mar-99

File Location: K:\WLI08407903ICOS r\fNCCONSOP.XLSI3. Commissioning

Worley

Personnel Description Rate Manhours Total Cost Remarks

AS (hours) AS

PREPARATIONIPLANNING
Commissioning Leader $90 200 $18,000 40 hrslweek for 5 weeks
Facilities Engineer (Process) $80 200 $16,000 40 hrslweek for 5 weeks
Mechanical Engineer $80 200 $16,000 40 hrslweek for 5 weeks
Electrical Engineer $80 200 $16,000 40 hrslweek for 5 weeks
Installation Engineer $80 200 $16,000 40 hrslweek for 5 weeks
Clerk $30 200 $6,000 40 hrslweek for 5 weeks

Sub-Total 1200 $88,000
EXECUTION

Commissioning Leader $90 300 $27,000 60 hrslweek for 5 weeks
Facilities Engineer (Process) $80 300 $24.000 60 hrslweek for 5 weeks
Mechanical Engineer $80 300 $24,000 60 hrslweek for 5 weeks
Electrical Engineer $80 300 $24.000 60 hrslweek for 5 weeks
Installation Engineer $80 300 $24,000 60 hrslweek for 5 weeks
Clerk $30 300 $9,000 60 hrslweek for 5 weeks
Mechanical Crew
Leading Hand $55 300 $16.500 60 hrslweek for 5 weeks
Filter $45 300 $13.500 60 hrslweek for 5 weeks
Filter $45 300 $13.500 60 hrslweek for 5 weeks
Technical Assistant $40 300 $12,000 60 hrslweek for 5 weeks
Instrument and Elelctrlcal Crew
Leading HandlElelctrical Technical Assistant $55 300 $16,500 50 hrslweek for 5 weeks
Instrument Technical Assistant $40 300 $12,000 50 hrslweek for 5 weeks

Sub-Total 3600 $216,000
QIH£B

Accommodation $80 210 $16,800 6 people for 5 weeks@$80/night
Travel $85 15 $1.275 3 cars x 5 weeks @1 retum trip/week

lli.OZ5

TOTAL 4,800 $322,075

Ncconsop 3. Commissioning Page 11 of 11 22103199 at16:~



Worley
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BORAL Energy Resources Ltd
Voila Field Development

Scenario 1: NCC Buoy - 30.2 T~J~/d~a~y~ """'T-~~~L _

•
BORAL••••...•.•...•. ENERGY

Calc: 7903-CAL-008 Sheet 10f4

By: Ian Nei RevisIon: A

Checked By: Brian Smith Date: 22·Mar·99

File Location: K:\WL\08407903\COSl'{NCCONS30.XLSJSummary

Onshore Construction Cost Summary

Activity Description Cost

$

1

Structural Steelwork $260,000
Piping $3,501,989

Sub-Total $3,761,989

?

Site Establishment $732,380
Camp Set-up $1,320,000
Camp Running Costs $766,000
Site Offices and Storage Compounds $826,600
Site Personnel $1,086,800
Additional On-site Factors $500,000
Equipment $123,000
Sub-Contractors $13,470,697
Site Restoration $100,000

Sub-Total $18,925,477

't

Planning & Preparation $88,000
Execution $216,000
Travel & Accommodation $18,075

Sub-Total $322,075

TOTAL $23,009,541

Nccons30 Summary Page 1 of 11 22/03199 at 16:52



Yolla Field Development

1. Fabrication
_ BORAl..•. .ENERGY

Calc: 7903·CAL·008 Sheet 2014

By: Ian Nem-;:t.{. Revision: A

Checked By: Brian Smith ,g~ Date: 22·Mar·99

File Location : K:IWlI0840790/COSl\[NCCONS30.XLSJ1. Fabrication I
m Worley

Scenario 1: NCC Buoy· 30.2 TJ/day

Activity Description Unit Cost Unit Total Cost Remarks

$ $

STBUCTUBALSTEEWNOBK
Equipment Steelwork $260,000 1 $260,000

Sub-Total $260,000

eJ.etNG
Fabricate Spool Pieces $3,501,989 1 $3,501,989

Sub-Total $3,501,989

TOTAL $3,761,989 (Fabrication)

~

Cfl
(?

<:n
~..:;)
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Voila Field Development

2. Construction •
BORAL

.. ENERGY

Calc: 7903-CAL-008 Sheet 30f4

By: Ian Neill2( Revision: A

Checked By: Brian Smith I.! Date: 22·Mar-99

File Location : K:\WLI084078~COST\(NCCONS30.XLSJ2. Construction I iii Worley

Scenario 1: NCC Buoy· 30.2 TJ/day

Activity Description Unit Cost Unit Total Cost Remarks

$ $

SITE ESTABLISHMENT

Initial
Construction Security Fencing $40 1500 m $60,000 Perimeter fence around construction site
Security Gatehouse $100 66 wks $6,600 12m x 3m, 66 wks
Site toilets (temporary) $80 66 wks $5,280 Single units, 66 wks ( 2 units 0 $40 each)
Fabricate Project Sign $500 1 item $500

Civil Works
Remove Topsoil and Stockpile $3 22000 m' $66,000 Excavation of 300mm thk layer, stockpiled on site
Cap Site with Crushed Rock $12 22000 m3 $264,000 150mm thk crushed rock. grading, rolling, compac.
Initial Road Construction $20 6000 m3 $120,000 300mm thk crushed rock
Drainage Management $50,000 1 i1em $50,000

Electrical & Communications Supply
As-arrange Local Unes $50,000 1 item $50,000
Generator Sets (Initial) $0 13 wks $0 Based on power supply up and running
Site Reticulation $100,000 1 Item $100,000
Phone Unes (2011. Initial) $10,000 1 item $10,000

Road Works
Waarre Road Upgrade $0 . Item $0 Cost to be supplied by Shire of Corangamita
Waare Road Underpass $0 . item $0 Cost to be supplied by Shire of Corangamite

Sub-Total $732,380

c;.

Nccons30 2. Construction Page 3 of 11 22103199 at 16:52



Yolla Field Development

2. Construction

Scenario 1: Nee Buoy· 30.2 TJ/day

BORAL
ENERGY

Calc :

"'~CAl:m
.- '01'

By: lanN" RevI,lon : •
Chtckld By: Brian SrNltl ; I O,ta: 22-Mar-99

FIIto Loc,lIon: K.~I'I\._ JClS)l.e-_ I

AII!!!I Worley

AcUvlty DetlCflptlon Unit Cotl '"' T?'-l COlt R-.narks

• •
CAMP SET.Up

MoblU...tlon of Camp
fcamp slZI 150m • 100m. 200mm axeavetlonSit. gr&ling .. 3000 m' $12,000

Petlmtler F«lOlI ..,
"" m $24,000

"'''''''''' "'.000 ,
.~ $50,000"- $30.000 , ,~ $30.000

EleetrIeal RtIbJ.tlon $30.000 , ,~ $30.000
Stplic S)'Iltm "'.000 , .~ "'.000 Sued on Uslng JIll MPliC tySIll'lI
Pow..-S~ 10 SIll SO ,

.~ SO Baste! on eamp being at 00l'IStnICll0l' till
Water "'.000 ,

.~ "'.000T...,... """'""'"' $10,000 , .~ $10,000

S'1llllllI C'mp (an min)
nelur:lM, SlMpir9AbllAlorw, 104...., $1,000,000 , .~ $1,000,000 UGS QuoIatlon flom "usee lor 98 man Cllmp ($1.1261.4)
Wtt Carll...... 0fll0I. Nea
Tl'MIPOI1allon

"""""...""""'" ".000 " "" $24.000

P,1lw and I'linlhlI $50,000 , ,~ "'.000
CoYettd Areas "'.000 , ,~ S50.~ ..

Sub.Tola! Sl,320,DOD

Nooons3O 2. Construction Page 4 of 11 22I03IIl9 11145:52



Scenario 1: NCC Buoy· 30.2 TJ/day

Voila Field Development

2. Construction •
•.•........• BORAL

. ENERGY

Calc: 7903·CAL·008 Sheet 3014

By: Ian NemJ! Revision: A

Checked By: BrianSm~h d Date: 22-Mar·99

File Location: K:IWlI0840790£COS1\lNCCONS30.XLSJ2. Construcllon I
Worley

Activity Description Unit Cost Unit Total Cost Remarks

$ $

CAMP BUNNING COSTS

Camp Running Cost
Electricity $700 60 wks $42,000
Potable Water $200 60 wks $12,000
Septic Disposal $200 60 wks $12,000
Catering $35 20000 m-days $700,000 $35 per man per day, approx. 20, OOOman days

Sub-Total $766,000

~

~

~}1

c:?
<1
I:;)
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Scenario 1: NCe Buoy· 30.2 TJ/day

Voila Field Development

2. Construction •
BORAL•.. ··ENERGY

Calc: 7903·CAL·008 Sheet 3014

By: Ian Neillz!lt Revision: A

Checked By: Brian Smith II Date: 22·Mar·99

File Location: K:IWLIOB4079031COSnlNCCONS30.XLSI2. Conllruction I m Worley

Activity Description Unit Cost Unit Total Cost Remarks

$ $

SITE OFFICES AND STORAGE COMPOUNDS

Offices $600 66 wks $39,600 6 units, 12m x 3m ($100 each)
Office fumiture $25,000 1 item $25.000
Crib Huts $600 66 wks $39.600 6 units. 12m x 3m ($100 each)
Change rooms $400 66 wks $26.400 4 units, 12m x 3m ($100 each)
Security Fencing $40 200 m $8,000
Warehouse (15 x 30) $90,000 1 item $90,000

Establishment of Senrlces
MoblDemob Offices, Ablutlons,etc $3,000 20 item $60,000 $3,000 includes mob and demob 01 units
Septic Installation $50,000 1 Item $50,000
Ablution Blocks $300 66 wks $19.800 6 units, 30 man unit ($30 each)
Raw Water $20,000 1 item $20,000
Potable Water. Establish $50,000 1 item $50,000
Potable Water, running $200 66 wkS $13,200
Waste Water Disposal $20,000 1 Item $20,000
Reticulation 01 Electrical Supply $50,000 1 Item $50,000
Power Supply, running $500 66 wks $33.000
Telecommunications $1,000 66 wks $66.000 running cosls lor woriey phones only

Vehicle Leasing and Running $6,000 15 mths $90,000 site vehicles (6 vehicles @ $1oo0/mthlvehicle)
Personal Protective Equipment $500 60 item $30,000
Rrst Aid Station $30,000 1 item $30,000 includes ATCO hut

Miscellaneous Expenses $1,000 66 wks $66,000

SUb-Total 5826,600

Nccons30 2. Construction Page 6 01 11 22103199 at 16:52



Scenario 1: NCC Buoy· 30.2 TJ/day

Voila Field Development

2. Construction
_ BORAL.. ···ENERGY

Calc: 7903·CAL·008 Sheet 3014

By: Ian Neill1!lJ Revision: A

Checked By: Brian Smith II Date: 22·Mar·99

File Location : K;IWLI0840790£COSl\lNCCONS30.XLSJ2. Construction I
Worley

Activity Description Unit Cost Unit Total Cost Remarks

$ $

SITE PERSONNEL

Site Support Personnel
Store Manager $3,300 52 wks $171,600 Estimated unit Cost
Store Assistant $2,200 52 wks $114,400 Estimated unit Cost
Crane Drivers $2,200 52 wks $114,400 Estimated unit Cost
Dogman $2,200 52 wks $114,400 Estimated unit Cost
Gate person (day) $2,200 52 wks $114,400 Estimated unit Cost
Gate person (night) $2,200 52 wks $114,400 Estimated unit Cost
Nurse $2,200 52 wks $114,400 Estimated unit Cost
Peggy $4,400 52 wks $228,800 2 people @ $22oolwk

Sub-Total 51,086,800

~

c..,:t
c..":":>

·1
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Scenario 1: NCC Buoy· 30.2 TJ/day

Yolla Field Development

2. Construction •
' .... ··BORAL

ENERGY

Calc:

By:

Checked By:

File Location:

7903·CAL·008 Sheet

Ian Neill~ RevisIon:

Brian Smith II Date:

K:\WL\08407903\~OSl\(NCCONS30.XLSJ2.Construction I

3014

A

22·Mar·99 Worley

ActIvity Description Unit Cost Unit Total Cost Remarks

S S

AOOmONAL ON·SITE FACTORS

Cost of Site Agreement
Union costs $2.50 200000 hrs $500,000 $2.50 Iman 1hr

prices)

Sub-Total $500,000

EQUIPMENT

Cranes $60,000 1 item $60,000 purchase
Forklift $500 66 wks $33,000
Tanker (InclUding driver) $1,500 20 wks $30,000

Sub-Total $123,000

Nccons30 2. Construction Page 8 01 11 22103/99 at 16:52



Scenario 1: NeC Buoy· 30.2 TJ/day

Yolla Field Development

2. Construction •
BORAL.... •ENERGY

Calc: 7903-CAL-008 Sheet 3014

By: Ian Nelll4E! RevisIon: A

Checked By: Brian Smith II Date: 22·Mar·99

File Location: K:IWlI01l40790;COSl\INCCONS30.XLSJ2. Conl1rucdon I
Worley

ActiVity Description Unit Cost Unit Total Cost Remarks

$ $

SUBCONTRACTORS

CiVil & Earth Works
Site Preparation $260,000 1 item $260.000
Equipment Foundations $600,000 1 item $600,000
Pipe Track $1.280,000 1 item $1.280,000
Miscellaneous Concrete $150,000 1 item $150,000

B.uildings ControVSwitch gear room' $1,000 200 m2 $200,000
Compressor Building $750 200 m2 $150,000
Emergency Response Shed $500 30 m2 $15.000
Analyser Shed $500 30 m2 $15.000
Chemical Store $500 30 m2 $15,000
Wor1lshop $500 40 m2 $20,000
Gatehouse $500 20 m2 $10,000

Sita Civil Work Permanent Perimeter Fence $40 1000 m $40.000
Permanent Sealed Roads $400 340 m $136,000
Permanent Unsealed Roads $300 270 m $81,000
Drainage $100,000 1 item $100,000
Site Services $100,000 1 item $100,000

Ponds and Wetlands
Ponds and wetlands $400,000 1 item $400,000
'Wilsons' dam $50,000 1 item $50,000

Structural
EqUipment Steelwork $260,000 1 item $260,000

Mechanical
Installation 01 Equipment $80 9150 hrs $732,000 6 man ·hoursltonne lor approx. 1525t

Nccons30 2. Construction Page 9 01 11 22103199 at 16:52



Scenario 1: NCC Buoy - 30.2 TJ/day

Yolla Field Development

2. Construction •
BORAL.. . ENERGY

Calc: 7903-CAL-ooB Sheet 30f4

By: Ian Nem1J. Revision: A

Checked By: Brian Smith 1,6 Date: 22·Mar·99

File Location: K:\WL\0840790~\COSl\{NCCONS30.XLS)2.Conllruclion I mWorley

Activity Description Unit Cost Unit Total Cost Remarks

$ $

Piping
Installation of Piping
• Permanent facilities $6.253.551 1 Item $6,253,551

E&I
Installation of Aeld Elect

Install Utility $350,000 1 item $350,000
Generator $50,000 1 item $50.000
Main Switchboards $10,000 1 item $10,000
Distribution Boards $20,000 1 item $20,000
Variable Frequency Drives $15,000 1 item $15.000
Motor Control Equipment $50,000 1 item $50.000
General Area Ughting $70,000 1 item $70,000
Process Area Ughting $50,000 1 item $50,000
Cable & Assoc. $620,000 1 item $620,000
Cathodic Protection System $20,000 1 item $20.000
UPS $20,000 1 item $20.000
24 Vdc System $40,000 1 item $40.000
Telephone Facilities $40,000 1 item $40.000
Site Radio $15,000 1 item $15.000

Installation of Field lostr

• Permanent facilities $1,138,146 1 item $1,138,146
• Permanent facilities·Cabling $95,000 1 item $95,000

Sub-Total $13,470,697

SITE RESTORATION

General tidy-up $100,000 1 $100,000

Sub-Total $100,000

TOTAL $18,925,477

Nccons30 2. Construction Page 10 of 11 22103199 at 16:52
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Voila Field Development

3. Commissioning .f~rtJy

Scenario 1: NCC Buoy· 30.2 TJ/day

Calc: 7903·CAL·008 Sheet 4 of 4

By: Ian Neill:~~ Revision: A

Checked By: Brian Smith& Date: 22·Mar·99

File Location : K:\WLI0840790~COSl\lNCCONS30.XLS)3. Commissioning
m Worley

Personnel Description Rate Manhours Total Cost Remarks

S (hours) S

PREPARATIONlP~ANNING

Commissioning Leader $90 200 $18,000 40 hrslweek for 5 weeks
Facilities Engineer (Process) $80 200 $16,000 40 hrslweek for 5 weeks
Mechanical Engineer $80 200 $16,000 40 hrslweek for 5 weeks
Electrical Engineer $80 200 $16,000 40 hrslweek for 5 weeks
Installation Engineer $80 200 $16,000 40 hrslweek for 5 weeks
Clerk $30 200 $6,000 40 hrslweek for 5 weeks

Sub-Total 1200 $88,000
EXECUTION

Commissioning Leader $90 300 $27,000 60 hrslweek for 5 weeks
Facilities Engineer (Process) $80 300 $24,000 60 hrslweek for 5 weeks
Mechanical Engineer $80 300 $24,000 60 hrslweek for 5 weeks
Electrical Engineer $80 300 $24,000 60 hrslweek for 5 weeks
Installation Engineer $80 300 $24,000 60 hrslweek for 5 weeks
Clerk $30 300 $9,000 60 hrslweek for 5 weeks
Mechanical Crew
Leading Hand $55 300 $16,500 60 hrslweek for 5 weeks
Filter $45 300 $13,500 60 hrslweek for 5 weeks
Filter $45 300 $13,500 60 hrslweek for 5 weeks
Technical Assistant $40 300 $12,000 60 hrslweek for 5 weeks
Instrument and Elelctrlcal Crew
Leading HandlElelctrical Technical Assistant $55 300 $16,500 50 hrs!week for 5 weeks
Instrument Technical Assistant $40 300 $12.000 50 hrslweek for 5 weeks

SUb-Total 3.liOO $216,000
OII::I.EB

Accommodation $80 210 $16,800 6 people for 5 weeks@$80/nlght
Travel $85 15 $1,275 3 cars x 5 weeks @1 retum triplweek

$.18.O.'Z5

TOTAL 4,800 $322,075

Nccons30 3. Commissioning Page 11 of 11 22103199 at 16:52



ces ltd

lID Worley
J/day

Calc: 7903-CAL-Q09 Sheet 1 of 4

By: Ian NeilVH Revision: A

Checked By: Brian Smitll~ Date: 22-Mar-99

File Location: K:\WLIOS4079031boS1'{NCCONS60.XLSlSummary

•
BORAL...•• ············ENERGY

BORAl Energy Resour
Voila Field Development

Scenario 1: NCC Buoy - 60.4 T

Onshore Construction Cost Summary

IActivity Description Cost

$

11.
Structural Steelwork $260,000
Piping $4,076,364

Sub-Total $4,336,364

2. Construction

Site Establishment $732,380
Camp Set-up $1,320,000
Camp Running Costs $766,000
Site Offices and Storage Compounds $826,600
Site Personnel $1,086,800
Additional On-site Factors $500,000
Equipment $123,000
Sub-Contractors $14,683,040
Site Restoration $100,000

Sub-Total $20,137,820

3.Commissioning
Planning & Preparation $88,000
Execution $216,000
Travel & Accommodation $18,075

Sub-Total $322,075

TOTAL $24,796,260

Nccons60 Summary Page 1 of 11 22103199 at 17:27



Yolla Field Development

1. Fabrication •
·BORAL

•. ENERGY

Calc: 7903·CAL·009 Sheet 2014

By: Ian Neillt RevisIon: A

Checked By: BrianSmit~ Date: 22·Mar·99

File Location : K:IWLI084079031C6Sl\lNCCONS60.XLSl1. Fabrlcalion
m Worley

Activity Description Unit Cost Unit Total Cost Remarks

S S

STRUCTURALSTEEWNORK
Equipment Steelwork $260.000 1 $260,000

Sub·Total $260,000

~

Fabricate Spool Pieces $4,076,364 1 $4,076.364
Sub-Total $4,076,364

TOTAL $4,336,364 (Fabrication)

Nccons60 1. Fabrication Page 2 01 11 22103199 at 17:27



Scenario 1: NCC Buoy· 60.4 TJ/day

Voila Field Development

2. Construction •
BORAL. 'ENERGY

Calc: 7903-CAL·009 Sheet 30f4

By: Ian Neill1. Revision: A

Checked By: Brian SmithC Date: 22-Mar-99

File Location: K:\WLI08407903IC~Sl\lNCCONS60.XLSJ2.Conlttuction

Worley

Activity Description Unit Cost Unit Total Cost Remarks

S S

SITE ESTABLISHMENT

Initial
Construction Security Fencing $40 1500 m $60,000 Perimeter fence around construction site
Security Gatehouse $100 66 wks $6,600 12m x 3m, 66 wks
Site toilets (temporary) $80 66 wks $5.280 Single units. 66 wks ( 2 units @ $40 each)
Fabricate Project Sign $500 1 item $500

Civil Works
Remove Topsoil and Stockpile $3 22000 m' $66.000 Excavation of 300mm thk layer. stockpiled on site
Cap Site with Crushed Rock $12 22000 m3 $264.000 150mm thk crushed rock. grading, rolling, compac.
Initial Road Construction $20 6000 m3 $120.000 300mm thk crushed rock
Drainage Management $50,000 1 Item $50,000

Electrical & Communications Supply
Rs-arrange Local Unes $50,000 1 lIem $50,000
Generator Sets (Initial) $0 13 wks $0 Based on power supply up and running
Site Reticulation $100,000 1 item $100.000
Phone Unes (20ft. Initial) $10,000 1 item $10,000

Road Works
Waarre Road Upgrade $0 item $0 Cost to be supplied by Shire of Corangamite
Waare Road Underpass $0 item $0 Cost to be supplied by Shire of Corangamite

Sub-Total $732,380

Nccons60 2. Construction Page 3 of 11 22103199 at 17:27



Scenario 1: NCC Buoy· 60.4 TJ/day

Voila Field Development

2. Construction •
' .... ··· ••·....• BORAL

ENERGY

Calc: 7903·CAL·009 Sheet 30f4

By: Ian Neill % Revision: A

Checked By: Brian Smith~ Date: 22·Mar·99

File Location: K:IWlI08407903ICo'Sl\INCCONS60.XLS)2. Conllruclion

Worley

Activity Description Unit Cost Unit Total Cost Remarks

$ $

CAMP SET-UP

Mobilisation of Camp
Site grading $4 3000 m' $12,000 Camp size 150m x 100 m, 200mm excavation
Perimeter Fence $40 600 m $24,000
Hardstand $50,000 1 item $50,000
Plumbing $30,000 1 item $30,000
Electrical Reticulation $30,000 1 item $30,000
Septic System $20,000 1 item $20,000 Based on Using site septic system
Power Supply to Site $0 1 item $0 Based on camp being at construction site
Water $20,000 1 Item $20,000
Telephone Connections $10,000 1 item $10,000

Supply Camp (80 man)
Includes, Sleeping/Ablutions, Mess, $1,000,000 1 item $1,000,000 UGS Quotation from AUSCO for 96 man camp ($1.126M)
Wet Canteen, Office, AlC's
Transportation
Craneage and Dogman $2,000 12 days $24,000

Paths and Plinths $50,000 1 Item $50,000
Covered Areas $50,000 1 item $50,000

Sub-Total $1,320,000

Nccons60 2. Construction Page 4 of 11 22103199 at 17:27
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Yolla Field Development

2. Constryction •
BORAL

. ENERGY

Calc: 7903·CAL·009 Sheet 30f4

By: Ian Nem'lA RevisIon: A

Checked By: Brian Smith /; ~ Date: 22·Mar·99

File Location: K:\WLI01l4079031CO~l\(NCCONS60.XLS)2.Construction
m Worley

Scenario 1: NCC Buoy· 60.4 TJ/day

Activity Description Unit Cost Unit Total Cost Remarks

S $

CAMP RUNNING COSTS

Camp RunnIng Cost
Electricity $700 60 wks $42,000
Potable Water $200 60 wks $12,000
Septic Disposal $200 60 wks $12,000
Catering $35 20000 m·days $700.000 $35 per man per day, approx. 20, oooman days

.

Sub-Total $766,000

Nccons60 2. Construction Page 5 of 11 22103199 at 17:27



Voila Field Development

2. Construction •
.•••.......·BORAL

ENERGY

Calc: 7903-CAL-009 Sheet 3014

By: lanNeill~ Revision: A

Checked By: Brian Smith ~ ~ Date: 22-Mar·99

File Location: K:IWLI084079031CO§nrNCCONS60.XLSJ2. Conl1rUCtion
mWorley

Scenario 1: NCC Buoy· 60.4 TJ/day

Activity Description Unit Cost Unit Total Cost Remarks

$ $

SITE OFFICES AND STORAGE COMPOUNDS

Offices $600 66 wks $39,600 6 units, 12m x 3m ($100 each)
Office fumiture $25,000 1 item $25,000
Crib Huts $600 66 wks $39,600 6 units, 12m x 3m ($100 each)
Change rooms $400 66 wks $26,400 4 units, 12m x 3m ($100 each)
Security Fencing $40 200 m $6,000
Warehouse (15 x 30) $90,000 1 item $90,000

Establishment of Services

MoblDemob Offices, Ablutlons,etc $3,000 20 Item $60,000 $3,000 Includes mob and demob of units
Septic Installation $50,000 1 Item $50,000
Ablution Blocks $300 66 wks $19,600 6 units, 30 man unit ($30 each)
Raw Water $20,000 1 item $20,000
Potable Water, Establish $50,000 1 item $50,000
Potable Water, running $200 66 wks $13,200
Waste Water Disposal $20,000 1 item $20,000
Reticulation of Electrical Supply $50,000 1 Item $50,000
Power Supply, running $500 66 wks $33,000
Telecommunications $1,000 66 wks $66,000 running costs for worley phones only

Vehicle Leasing and Running $6,000 15 mths $90,000 site vehicles (6 vehicles @ $1ooo/mthlvehlcle)
Personal Protective Equipment $500 60 item $30,000
Arst Aid Station $30,000 1 item $30,000 includes ATCO hut

Miscellaneous Expenses $1,000 66 wks $66,000

Sub-Total $826,600

<.:?
00
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Yolla Field Development

2. Construction •
BORAL

• . •ENERGY

Calc: 7903·CAL·009 Sheet 3014

By: Ian Neill?!l. RevisIon: A

Checked By: Brian Smith !JJ. " Date: 22·Mar·99

File Location: K:IWlI084079031Co'Sl\lNCCONS80.XLS]2. Construction
iii Worley

Scenario 1: NCC Buoy· 60.4 TJ/day

Activity Description Unit Cost Unit Total Cost Remarks

$ $

SITE PERSONNEL

Site Support Personnel
Store Manager $3,300 52 wks $171,600 Estimated unit Cost
Store Assistant $2,200 52 wks $114,400 Estimated unit Cost
Crane Drivers $2,200 52 wks $114,400 Estimated unit Cost
Dogman $2,200 52 wks $114,400 Estimated unit Cost
Gate person (day) $2,200 52 wks $114,400 Estimated unit Cost
Gate person (night) $2,200 52 wks $114,400 Estimated unit Cost
Nurse $2,200 52 wks $114,400 Estimated unit Cost
Peggy $4,400 52 wks $226,600 2 people @ $2200!wk

Sub·Total $1,086,800

,.. ,.
",' ,
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Scenario 1: NCC Buoy· 60.4 TJ/day

Voila Field Development

2. Construction •
··BORAL

• .. ENERGY

Calc: 7903·CAL·009 Sheet 3 of 4

By: Ian Neill7A1 Revision: A

Checked By: Brian Smith S1 Date: 22·Mar·99

File Location: K~WL\08407903ICO~NCCONS60.XlS12.Construction

Worley

Activity Deacrlptlon Unit Cost Unit Total Cost Remarks

$ $

ADDITIONAL ON·SITE FACTORS

Cost of Site Agreement
Union costs $2.50 ooסס20 hrs $500,000 $2.50 Iman I hr

prices)
Sub-Total $500,000

EQUIPMENT

Cranes $60.000 1 item $60,000 purchase
Forklift $500 66 wks $33,000
Tanker (Including driver) $1,500 20 wks $30,000

Sub-Total $123,000

,
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Scenario 1: NCC Buoy· 60.4 TJ/day

Yolla Field Development

2. Construction •
BORAL•.... ENERGY

Calc: 7903·CAL·009 Sheet 30f 4

By: Ian Neill$/ RevisIon: A

Checked By: BrianSmlth~ Date: 22·Mar·99

File Location: K:IWlI084071lO3ICo'ST\lNCCONS60.XlS]2. Conalruction

Worley

Activity Description Unit Cost Unit Total Cost Remarks

S $

SUBCONTRACTORS

Civil & Earth Works
Site Preparation $260,000 1 item $260,000
Equipment Foundations $600,000 1 Item $600,000
Pipe Track $1,280,000 1 item $1,280,000
Miscellaneous Concrete $150,000 1 Item $150,000

Buildings ControVSwitch gear room $1,000 200 m2 $200,000
Compressor Building $750 200 m2 $150,000
Emergency Response Shed $500 30 m2 $15,000
Analyser Shed $500 30 m2 $15,000
Chemlcel Store $500 30 m2 $15,000
Wor1<shop $500 40 m2 $20,000
Gatehouse $500 20 m2 $10,000

Sile Ciyll Wor1c; Permanent Perimeter Fence $40 1000 m $40,000
Permanent Sealed Roads $400 340 m $136,000
Permanent Unsealed Roads $300 270 m $81,000
Drainage $100,000 1 item $100,000
Site Services $100,000 1 item $100,000

Ponds and Wetlands
Ponds and wetlands $400,000 1 Item $400,000
Wilsons' dam $50,000 1 item $50,000

Structural
Equipment Steelwork $260,000 1 nem $260,000

Mechanical
Installation of Equipment $80 9150 hrs $732,000 6 man ·hoursltonne for approx. 1525t

Nccons60 2. Construction Page 9 of 11 22103199 at 17:27



Scenario 1: NCC Buoy· 60.4 TJ/day

-
Voila Field Development

2. Construction •
BORAL

'. •ENERGY

Calc: 7903·CAL-009 Sheet 30f4

By: Ian Neill~ Revision: A

Checked By: Brian Smith Date: 22-Mar-99

File Location: K~WLI08407903lCOSl\(NCCONS60.XLSJ2.Conslnlction

Worley

Aotlvlly Description Unit Cost Unit Total Cost Remarks

$ $

PipIng
Installation of Piping
- Permanent facilities $7,279,222 1 Item $7,279,222

ear
Installation of Reid Eled

Install Utility $350,000 1 item $350,000
Generator $50,000 1 item $50,000
Main Switchboards $10,000 1 Item $10,000
Distribution Boards $20,000 1 Item $20,000
Variable Frequency Drives $15,000 1 item $15,000
Motor Control EqUipment $50,000 1 Item $50,000
General Area Ughtlng $70,000 1 Item $70,000
Process Area Ughtlng $50,000 1 item $50,000
Cable & Assoc. $620,000 1 item $620,000
Cathodic Protection System $20,000 1 Item $20,000
UPS $20,000 1 item $20,000
24 Vdc System $40,000 1 item $40,000
Telephone Facilities $40,000 1 item $40,000
Site Radio $15,000 1 item $15,000

Installation of Bald !nslr
- Permanent facilities $1,324,818 1 item $1,324,818
- Permanent facilities-Cabling $95,000 1 item $95,000

Sub-Total $14,683,040

SITE RESTORATION

General tidy-up $100,000 1 $100,000

SUb-Total $100,000

TOTAL $20,137,820 "
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Yolla Field Development

3. Commissioning .~~rtJy

Scenario 1: NCC Buoy· 60.4 TJ/day

Calc: 7903·CAL·009 Sheet 40f4

By: Ian Neill.2 Revision: A

Checked By: Brian Smith Date: 22·Mar·99

File Location: K~WL\08407903IC(S1\lNCCONS80.XLS]3. Comml..ionlng

Worley

Personnel Description Rate Manhours Total Cost Remarks

$ (hours) $

PREPARATIONIPLANNING
Commissioning Leader $90 200 $18,000 40 hrslweek for 5 weeks
Facilities Engineer (Process) $80 200 $16,000 40 hrslweek for 5 weeks
Mechanical Engineer $80 200 $16,000 40 hrslweek for 5 weeks
Electrical Engineer $80 200 $16,000 40 hrslweek for 5 weeks
Installation Engineer $80 200 $16,000 40 hrslweek for 5 weeks
Clerk $30 200 $6,000 40 hrslweek for 5 weeks

Sub-Total 1200 $88,000
EXECUTION

Commissioning Leader $90 300 $27,000 60 hrslweek for 5 weeks
Facilities Engineer (Process) $80 300 $24,000 60 hrslweek for 5 weeks
Mechanical Engineer $80 300 $24,000 60 hrslweek for 5 weeks
Electrical Engineer $80 300 $24,000 60 hrslweek for 5 weeks
Installation Engineer $80 300 $24,000 60 hrslweek for 5 weeks
Clerk $30 300 $9,000 60 hrslweek for 5 weeks
Mechanical Crew
Leading Hand $55 300 $16,500 60 hrslweek for 5 weeks
Atter $45 300 $13,500 60 hrslweek for 5 weeks
Atter $45 300 $13,500 60 hrslweek for 5 weeks
Technical Assistant $40 300 $12,000 60 hrslweek for 5 weeks
Instrument and Elelctrlcal Crew
Leading HandlElelctrical Technical Assistant $55 300 $16,500 50 hrslweek for 5 weeks
Instrument Technical Assistant $40 300 $12,000 50 hrslweek for 5 weeks

Sub-Total 3.600 $216,000
QIIiEB

Accommodation $80 210 $16,800 6 people for 5 weeks@$80/nlght
Travel $85 15 $1,275 3 cars x 5 weeks @1 retum trip/week

S1B.OZ5

TOTAL 4,800 $322,075

~

C,;~

(:")

00
("~
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645090

iii 2007 Well Cost Estimate _BORAL.~,. ,I

Yona Development Scenario 1 - NCC Buoy . ENERGY
Calc No 7903-eAL-010

Project Title YollaStudy Project No 084107903
Client Bora! Energy Resources Lirrited Phase/CTR 000
Calculation Title CAPEX Page 1 of2
File location K:\Wl\08407903\COS1\(NCCFUT.xLSllale

REVISION I DATE I BY.. I CHECKED I APPROVED I REVISION I DATE I BY I CHECKED I APPROVED I
A I 19,~:an:h I inaJJl r(i~ I I I

Well dr~1ed in 2007 and tie-in to the production man~oId 2 Icm away.

Description Unit A$lUnlt Quantity A$

1 Subsea Trees
1.1 Subsea Completions (inc. tree, choke, wellhead & tubing hanger sys) ea 4300000 1 4,300,000
1.2 WellheadlTubing hanger running and test tools lot 750000 1 750,000
1.3 Factory acceptance tests lot 150000 1 150,000

Subtotal 5,200,000

2 Flowlines
2.1 DNl50 Flexible flowline between well and manifold m 600 2000 1,200,000
2.2 Terminations ea 30000 2 60,000

Subtotal 1,260,000

3 Connectors
3.1 DN150 Jumper - Diverless ea 100000 2 200,000

Subtotal 200,000

4 Umbilicals
4.1 Umbilical jumpers ea 50000 1 50,000

Subtotal 50,000

PROCUREMENT COST TOTAL 6,710,000

5 Installation Vessel Operations Unit Rate Quantity Duration
DPDSV (day/unit) (days)

5.1 DP trials / ROV survey ea 1 1 1
5.2 Lay flowline / umbilical lot 1 1 1
5.3 Tie-in flowline / umbilical ea 0.3 2 0.6
5.4 Hydrotest / commissioning lot 2.5 1 2.5

Unfactored Vessel Duration 5.10
Weather/Equipment Downtime % 30 1.53
TOTAL VESSEL DURATION 6.63

6 Construction Duration Rate Cost
(days) (A$/day) (AS)

6.1 Offshore Activities 6.63 240000 1,591,200
6.2 MoblDemob 5,950,000

INSTALLATION COST TOTAL 7,541,200

TOTAL 14,251,200

7.1 Freight (6% on procured items) 6% 402,600
7.2 Certification 0.5% 71,256
7.3 Design 9% 1,282,608
7.4 Insurance 2% 285,024
7.5 Project Management and Own Costs 10"10 1,425,120

SUBTOTAL 17,717,808

8 Contingency 20% 3,543,562

Total Cost (ex drilling) 21,261,370

9 Drilling Costs 18,000,000

TOTAL COST 39,261,370

Nccfut 2007 Page 10f2 22103/99 at 17:09



m Late Stage Well Cost Estimate
.~=yYolla Development Scenario 1 • NCC Buoy

Calc No 7903-eAL-Ol0
Project Title YollaStudy Project No 084107903
Client Boral Energy Resources lirrited Phase/CTR 000
Calculation Title CAPEX Page 20f2
File Location K:\WL\08407903\COSTl(NCCFUTXLSllate

REVISION I DATE I BY I CHECKED I APPROVED I REVISION I DATE I BY I CHECKED I APPROVED I
A I 19 March I injk) I Fl I I I I"><'"

Late-stage producing well-tied-in to the production manifold 4 km away.

Description Unit A$lUnlt Quantity AS

1 Subsea Trees
1.1 Subsea Completions (inc. tree, choke, wellhead & tubing hanger sy~ ea 4300000 1 4,300,000
1.2 WeliheacVTubing hanger running and test tool~ lot 750000 1 750,000
1.3 Factory acceptance tesl~ lot 150000 1 150,000

Subtotal 5,200,000

2 Flowlines
2.1 DN150 Flexible flowline between well and manifok m 600 4000 2,400,000
2.2 Terminations ea 30000 2 60,000

Subtotal 2,460,000

3 Connectors
3.1 DN15OJumper- Diverl~ ea 100000 2 200,000

Subtotal 200,000

4 Umbilicals
4.1 Umbilical jumpers ea 50000 1 50,000

Subtotal 50,000

PROCUREMENT COST TOTAL 7,910,000

5 Installation Vessel Operation! Unit Rate Quantity Duration
DPDSV (day/unit) (days)

5.1 DP trials / ROV survey ea 1 1 1
5.2 Lay flowline / umbilical lot 1 1 1
5.3 Tie-in flowline / umbilical ea 0.3 2 0.6
5.4 Hydrotest / commissioning lot 2.5 1 2.5

Unfactored Vessel Duratiol 5.10
Weather/Equipment Downtime % 30 1.53
TOTAl VESSEl DURATION 6.63

6 Construction Duration Rate Cost
(days) (A$/day) (AS)

6.1 Offshore Activitie~ 6.63 240000 1,591,200
6.2 MobiDemob 5,950,000

INSTALLATION COST TOTAL 7,541,200

TOTAL 15,451,200

7.1 Freight (6% on procured items) 6% 474,600
7.2 Certification 0.5% 77,256
7.3 Design 9"10 1,390,608
7.4 Insurance 2% 309,024
7.5 Project Management and Own Cost~ 10% 1,545,120

SUBTOTAL 19,247,808

8 Contingency 20% 3,849,562

Total Cost (ex drilling: 23,097,370

9 Drilling Costs 18,000,000

ITOTALCOST 41,097,370

Nccfut late Page2of2 22103/99 at 17:09
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Operational Cost Estimate
Yolla De"e1opmeDt SeeDllrio 1- NCC Buoy
Low Flow Case - 30.2 TJ/day

•
BORAL
ENERGY

Job Nwnbcrl084/ 07903- CaJc.No. 17903-~1I

Pnporodbyl LNcill!J. R.. I A

CIleckcd by I a.SmithJ '~ Dote I ~Apc-99

K.~WL UM.xLSjsu..... bose:

Capex
Current estimate
Offshore
Onshore

Human resources
Shift length
All supervisors are working supervisors
Offshore
Onshore - weekday

Onshore - weeknight and all weekend

Main components of opex

Reservalr studies and well work
Well interventions
Intemal pipeline survey· Intelligent pigging
Pipeline extemallnspns offshore
Communications links
Supply boat for refilling
Diving spread when needed
Fishing damage
Chemical Injection
Diesel fuel - offshore use
Control fluid
Stenchant
Diesel fuel - onshore use
Personnel vehicle lease
Major overhauls· rotating equip
Warehousing· degradation of stocks
Parts usage
Insurance - assets offsh
Insurance - assets onsh
Insurance· wells
Insurance· public risk
Meter proving
Personnel - day 12h
Personnel - nighVweekend 12h
Contract labour full time
Contract services - maintenance etc
Laboratory services
Engineering services
Corporate overhead

Subtotal

Contingency

TOTAL

338,227 AUDk
264,878

73,349

12 h

Nil regular, nenher daily visns or living offshorel
8 'staff'
2 contractor
2 'staff'

Nights, weekend days
Supvr 1
Oper 1

2

Status

A$2M per year (Borel)
A$1 M per year (Boral)
A$lM every 5 years
Once every 2 years 0 A$250k

Monthly 0 A$3Ok
Once per two years 0 A$3OOk
No allowance here
A$2IL, 10,500 Uday wnh 80% recovery
A$1/L

Allow
Allow
Half of capnal cost· 2 vehicles @ avg 40k
Allow
1.5% of capex • 10% per year
1% of capex per year
0.7% of offshore capex
0.4% of onshore capex
2wells
Allow
Allow
8
4
2
Allow
Allow equiv of one chemist and equip charge - approx
Allow
Allow equlv of one fulltime senior person/director incl oh

15%

Day staff

Sup"r 1
Oper 2
Elec 1
Mech 1
RotEq 0
PIM 0
Labour 1
Engr 0
Admin 1
Whouse 1

8

AUDk

2,000
1,000

200
125
200
360
150

1,533
80

3
5

20
40

300
507

3,382
1,854

293
15

250
25

560
360
140
300
75

250
150

14,178

2,127

16,305

Opex relative weighting
This table shows how opex varies year by year as operation changes

OPEl(

1.,000 ,--------------,

' ••000 ..HI+IHI+IH+lH+lH..-l....-.J

",000 tl-H~H-I-1H-I-1H-I-1H-I-IH-H

12,000 .HI+IH....,H....,H....,H+I....-.J

10,000 tl-HI-I1H-I-1H-I-1H..-lH-I-IH-H

••000 tl-HI-I-H-I-1H..-lH..-lH..-lH-H

'.000 1I""i"t'"-tl"-tl"-tl"11t1t-11
2.000 iIlH..-lH..-lH-I-I.....-I-I........t-t-Hf

Reality check

Opex as percentage of capex
Should be In range of 3-5%
Capex
Check .... As percentage of base apex value

Year

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Page 2 orJ

Due to cost Opexby
Due to cutting! year

Base complexity decline Net effect A$k
0.000 0.000

1.00 1.00 1.00 1.00 16,304.87
1.00 1.00 1.00 1.00 16,304.87
1.00 1.00 1.00 1.00 16,304.87
1.00 1.00 1.00 1.00 16,304.87
1.00 1.00 1.00 1.00 16,304.87
1.00 1.00 1.00 1.00 16,304.87
1.00 1.00 1.00 1.00 16,304.87
1.00 1.00 1.00 1.00 16,304.87
1.00 1.00 1.00 1.00 16,304.87
1.00 1.00 1.00 1.00 16,304.87
1.00 1.00 1.00 1.00 16,304.87
1.00 1.00 1.00 1.00 16,304.87
1.00 1.00 1.00 1.00 16,304.87
1.00 1.00 1.00 1.00 16,304.87
1.00 1.00 1.00 1.00 16,304.87
1.00 1.00 1.00 1.00 16,304.87
1.00 1.00 1.00 1.00 16,304.87
1.00 1.00 1.00 1.00 16,304.87
1.00 1.00 1.00 1.00 16,304.87
1.00 1.00 1.00 1.00 16,304.87

338,227
4.82%

lW4I99 .. 9:08



Operational Cost Estimate
Yolla Development Scenario 1•Nee Buoy

High Flow Case· 60.4 TJ/day
•

BORAL
ENERGY

r:: " [" t"\
{;~ .- ~, ' ,.... ' v

Job Num....l084 I 07903 1CaIc.No I 7903-CAL.o1I

.......... b,1 LNeUl'A )l an I B

Ooect<od bJ I B,Smdh w::. 0.1, I 9-Apr·99

K:\WL'D84079031C0STI CCSUM,XU)summl base

Capex
Current estimate
Offshore
Onshore

Human resources
Shift length
All sUpeMsors are wor1<lng supervisors
Offshore
Onshore - weekday

Onshore - weeknight and all weekend

Main components of opex

ReselVOir studies and well work
Well intervenlions
Internal pipeline survey - Intelligent pigging
Pipeline extemal inspns offshore
Communications links
Supply boat for refilling
Diving spread when needed
Fishing damage
Chemical Injection
Diesel fuel - offshore use
Control fluid
Stenchant
Diesel fuel - onshore use
Personnel vehicle lease
Major overhauls - rotating equip
Warehousing' degradation of stocks
Parts usage
Insurance· assets offsh
Insurance - assets onsh
Insurance - wells
Insurance· public risk
Meter proving
Personnel- day 12h
Personnel - nighVweekend 12h
Contract labour full lime
Contract services - maintenance etc
Laboratory services
Engineering services
Corporate overhead

Subtotal

Contingency

TOTAL

3n,956 AUDk
295,618

82,339

12 h

Nil regUlar, neither daily visits or living offshorel
8 'stair
2 contractor
2 'stair

Nights, weekend days
Supvr 1
Oper 1

2

Status

A$2M per year (Boral)
A$1 M per year (Boral)
A$lM every 5 years
Once every 2 years 0 A$250k

Monthly 0 A$3Ok
Once per lWO years 0 A$300k
No allowance here
A$2A., 20,900 Uday with 80% recovery
A$1i\.

Allow
Allow
Hall of caplial cost· 2 vehicles 0 avg 40k
Allow
1.5% of capex '10% per year
1% of capex per year
0.7% of offshore capex
0.4% of onshore capex
2wells
Allow
Allow
8
4
2
Allow
Allow equiv of one chemist and equip charge - approx
Allow
Allow equiv of one fulltime senior person/director incl oh

15%

Day staff

Supvr 1
Oper 2
Elec 1
Mech 1
RotEq 0
PIM 0
Labour 1
Engr 0
Admin 1
Whouse 1

8

AUDk

2,000
1,000

200
125
200
360
150

3,051
80

3
5

20
40

300
567

3,780
2,069

329
15

250
25

560
360
140
300

75
250
150

16,405

2,461

18,865

Opex relative weighting
This table shows how opex varies year by year as operation changes

Year

OPEX

".000
10_

'0.000

14,000

'2,000

10,000

0,000

0.000

4,000

2,000

- " . h . :: !! :1 :: =

1
2
3
4
5
6
7
8
9
10
11
12
13
t4
15
16
17
18
19
20

Due to cost Opexby
Due to cutting! year

Base complexlly decline Net effect A$k
0.000 0.000

1.00 1.00 1.00 1.00 18,865.26
1.00 1.00 1.00 1.00 18,865.26
1.00 1.00 1.00 1.00 18,865.26
1.00 1.00 1.00 1,.00 18,865.26
1.00 1.00 1.00 1.00 18,865.26
1.00 1.00 1.00 1.00 18,865.26
1.00 1.00 1.00 1.00 18,865.26
1.00 1.00 1.00 1.00 18,865.26
1.00 t.OO 1.00 1.00 18,865.26
1.00 t.OO 1.00 1.00 18,865.26
1.00 1.00 1.00 1.00 18,865.26
1.00 1.00 1.00 1.00 18,865.26
1.00 1.00 1.00 1.00 18,865.26
1.00 1.00 1.00 1.00 18,865.26
1.00 1.00 1.00 1.00 18,865.26
1.00 1.00 1.00 1.00 18,865.26
1.00 1.00 1.00 1.00 18,865.26
1.00 1.00 1.00 1.00 18,865.26
1.00 1.00 1.00 1.00 18,865.26
1.00 1.00 1.00 1.00 18,865.26

Ncc_opabi.......

Reality check

Opex as percentage of cilpex
Should be In range of 3-5%
Capex
Check .... As percentage of base apex value

Page 3 of3

3n,956
4.99%



II
aORAl ENERGY RESOURCES LIMITED - YOlLA DEVELOPMENT

SCOPING STUDY

ATTACHMENT C

Detailed Cost Estimates - Scenario 2

(57 Pages)

Calculation No. Description No. of Pages

7903-CAL-020 Platfonn Topsides Weight & Cost Estimate 7

7903-CAL-021 Platfonn Jacket Weight & Cost Estimate I

7903-CAL-022 Pipelines Cost Estimate 2

7903-CAL-023 Offshore Installation Cost Estimate 5

7903-CAL-024 Onshore Gas Plant Equipment Cost Estimate 6

7903-CAL-025 Onshore Gas Plant Construction Cost 11
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_aORALm Offshore Pipeline Cost Estimate
Yolla Development Scenario 2· Platfonn(30.2 & 45.3 TJ/d) ENERGY

CaleNo 7903-GAL-022
Project Title YollaStudy Project No 084107903
Client Bora! Energy Resources limited Phase/CTR 000
Calculation Title CAPEX Page 1 of 2
File location K:\Wl\08407903\COSnjPlTOFFPL.Xl.S)pipeline 60

REVISION I DATE I BY I CHECKED I APPROVED I REVISION I DATE I BY I CHECKED I APPROVED I
A I 19 March I in I Fl I I B I 9 April 1999 in.11) Fl,,oIlPl I.nnn

I
DN300 118 km 2 phase export line to Port LallI
API Grade X65 seamless ANSI class 900 Wall thickness 11.1 mm
FBE coated 1-inch high density concrete weight coatin~

Description Unit A$lUnlt Quantity AS

1 line Pipe
1.1 DN300 2 Phase Export line CS wt = 11.1 X65 SMLS m 95 121540 11,546,300
1.2 Transportation of coated line pipe to barge tonne 150 19945 2,991,678

Subtotal 14,537,978

2 Riser Pipe
2.1 DN300 2 Phase Export Riser CS wt = 11.1 X65 SMLS m 95 120 11,400

Subtotal 11,400

3 Connectors
3.1 DN300 Flange connector ANSI Class 900 ea 1000 2 2,000

Subtotal 2,000

4 Coatings
4.1 Anti-corrosion coating sq-m 15 123655 1,854,831
4.2 Concrete weight coating cub-m 800 3340 2,671,659
4.3 Field joint coating ea 80 9963 797,040
4.4 Splash zone coating ea 2500 1 2,500

Subtotal 5,326,029

5 Cathodic Protection
5.1 Aluminium Anodes tonne 3500 104 364,219
5.2 Installation of anodes to line pipe ea 125 997 124,625

Subtotal 488,844

TOTAL 20,366,252

Plloffpl pipeline Page I of2 9/04/99 at 8:50



I. Offshore Pipeline Cost Estimate _BORAL
Yolla Development Scenario 2· Platfonn (60.4 TJ/day) ENERGY

Calc No 7903-eAL-022
Project Title YollaStuc!y Project No 084107903
Client Boral Energy Resources Limited Phase/CTR 000
Calculation Title CAPEX Page 2012
File location K:\Wl\08407903\COS1\[plTOFFPLXlS)pipeline 60

II REVISION I DATE I BY I CHECKED I APPROVED I REVISION I DATE I BY I CHECKED I APPROVED I

II A I 19 March I in I FL I I B I 9 April 1999 in1JJ FLI\J~. I1(,<1<1

DN350 118 kin 2 phase export line to Port Lalll

1/ /

API Grade X65 seamless ANSI class 900 Wall thickness 11.1 mm
FBE coated 1-inch high density concrete weight coatin,

Description Unit A$lUQit auantity AS

1 Line Pipe
1.1 DN350 2 Phase Export Line CS wt = 11.1 X65 SMLS m 105 121540 12,761,700
1.2 Transportation of coated line pipe to barge tonne 150 20969 3,145,314

Subtotal 15,907,014

2 Riser Pipe
2.1 DN350 2 Phase Export Riser CS wt = 11.1 X65 SMLS m 120 120 14,400

Subtotal 14,400

3 Connectors
3.1 DN350 Flange connector ANSI Class 900 ea 1500 2 3,000

Subtotal 3,000

4 Coatings
4.1 Anti-corrosion coating sq-m 15 135778 2,036,677
4.2 Concrete weight coating cub-m 800 3633 2,906,484
4.3 Field joint coating ea 90 9963 896,670
4.4 Splash zone coating ea 2500 1 2,500

Subtotal 5,842,330

5 Cathodic Protection
5.1 AJumnium Anodes tonne 3500 115 401,143
5.2 Installation of anodes to line pipe ea 125 997 124,625

Subtotal 525,768

TOTAL 22,292,513

Plloffpl pipeline 60 Page 2 of2 9/04/99 at 8:50
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BORALENERGY
• BORAL

calculation No.: 7903-CAL-023 ~heet No.: 10f3

Voila Field Development .. ENERGY By: Brian Smith 15 Revision: A

Scenario 2- Platform Checked By: Ian Neill ~ Date: 15-Mar-99

In File Location: K:\W\.\08407903\COS1'{PlTOFFIC.J<lSlSUMMAAY

Installation Cost Summary

DESCRIPTION COST USD
VESSEL(S) ASSUMED

FOR COSTING

INSTALLATION OF JACKET, DECK & FLARE

OIC ManagemenVEngineeringlProcurement 2.981.803

!Transport Structures to Site 5.249.201 Tugs & Cargo Barges
I

Install Structures 18,226,136 Derrick Vessel DLB30

Sub-Total 26,457,141

INSTALLATION & TRENCHING OF PIPELINE

OIC ManagemenVEngineeringIProcurement 365.000

Installation of Pipeline 23.239.659 Derrick Vessel DLB30

!Trenching of Pipeline 4.535.000

Sub-Total 28,139,659

ESTIMATED COST OF INFIELD FACILITIES INSTALLATIO" ~"A

Pltoffic SUMMARY Page 1 of 5 23/03199 at 12:08
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BORAL ENERGY -=y Calculation No.: 7903-CAL-Q23 Sheet No.: 20f3

Voila Field Development By: BrianSmith~~ Revision:· A

Scenario 2- Platform Iml Checked By : tXl Date: 15-Mar-99
File location: K:\Wl\08407903\COS'NPlTOFFIC.XLSlWHP JACKET,DECK &FLARE

Platform Installation Cost Estimate

Unit
No. Unit Rate Cost
Off US$ US$

OIC ManagementlEngineering/Procurement
Project Management hrs 2,000 100 2OO,OOC
Engineering hrs 3,000 90 270,OOC
Fabrication & Procurement - from breakdown in Data Base LS 1 2,511,803 2,511,8OC

I
Subtotal 2,981,800

Total Cost of OIC ManagementlEngineering/Procurement 2,981,803

Transport Structures & Temporary Works to Site

Transportation
Grillages & Seafastening • JacketlPileslDeck LS 1 151,800 151,8OC
MoblDemob Transport Barge [4001 Spread at Singapore LS 1 79,100 79,1OC
Tow Transport Barge Singapore Area-Fabrication Site(Adelaide) days 35 29,900 1,046,5OC
Load Out & Seafasten Jacket, Piles & Deck days 7 27,200 190,4OC
Tow Transport Barge Fabrication Site-Site days 4 29,900 119,6OC
Barge at Site days 25 27,200 668,75/
Tow Barge Site-Singapore days 33 29,900 986,7OC
Clean Up Barge days 2 7,000 14,OOC

days 106 Subtotal 3,256,85/
Workdeck Transportation
Workdeck Barge Towed to and from Site by Derrick Vessel AHT/Supply Vessel [7,000-8,000 bhp]
Grillages & Seafastening - WorkdeckslDrilling Caisson/etc LS 1 23,100 23,1OC
MoblDemob Workdeck Barge [300') at Singapore LS 1 21,000 21,OOC
Load Out & S1F WorkdeckslDrilling Caisson/etc [Singapore Area) days 5 4,200 21,OOC
Tow Workdeck Barge Singapore Area-Site & Put On Sea Anchor days 33 27,100 894,3OC
AHT Installs 2 no. Field Moorings & puts Wdeck Barge on Moorings days 1 27,100 27,1OC
Workdeck Barge at Site days 20 4,200 83,944
!row Workdeck Barge Site-Singapore pn tandem with Pile Barge) days 33 27,100 894,3OC
Harbour Tugs for Demob LS 1 15,000 15,OOC
Offload Workdecks, etc and Clean Up Barge days 3 4,200 12,600

days 96 Subtotal 1,992,344

Total Cost of Transportation 5,249,201

Install Structures

MobiliselDemobilise Derrick Vessel Spread
Rig Up and MoblDemob Derrick Vessel Spread Singapore-Site LS 1 11,3n,2OO 11,377,200

Subtotal 11,377,200
Platform Installation
Derrick Vessel Site Setup/Seabed Survey days 1 275,000 275,OOC
Uft and Install Jacket days 1 275,000 275,OOC
Install Primary Piles [4 no.) days 3 275,000 825,000
Install Temporary Access on Jacket days 0.5 275,000 137,500
Install Insert Piles [4 no.) days 8.1 275,000 2,218,333
De-Rig Workdeck & Backload to Workdeck Barge days 0.5 275,000 137,500
Jacket Leg CutoffslPrepare for Deck Installation days 1.5 275,000 412,500
Uft and Install Deck days 0.5 275,000 137,500
Uft and Install Fiare Boom days 0.5 275,000 137,500
Weld Out Legs/Adjust Boat Landingllnstall Stairway to Landing days 2 275,000 550,000
30% Weather Downtime days 5.6 275,000 1,531,750

days 24.1 Subtotal 6,637,583

Helicopters

Helicopter Costs Allocated to this Part of the Work Subtotal 211,35::

Total Cost of Installation 18,226,136

ESTIMATED COST FOR TRANSPORTATION &. INSTALLATION
US$ 26,457,141

OF SUBSTRUCTURE, DECK AND ALARE
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BARGE DURATIONS AT OFFSHORE SITE

Jacket & Deck Barge
Standby on Arrival at Offshore Site
Install WHP Jacket &Deck
30% Weather Downtime

Duration at Offshore Site

5.0
15.1
4.5

24.6 days

Workdeck Barge---------------------------- ---------- ---------------------------------------
Standby on Arrival at Offshore Site 3.0
Installation of WHP Insert Piles and Deck 13.1
30% Weather Downtime on Above Activities 3.9

Duration at Offshore Site 20.0 days

~._------------------------------------------ ~._----------- -------------

JACKET INSERT PILE INSTALLATION ACTIVrnES

Assume 4-le9 WOrkdeck, with hydraulic, air and water lines pre-installed on workdeck and on bridge and quick-eonnectable at both ends
of bridge. Stairway between seadeck and workdeck.

Durations [hours]

Critical Path
[Cumulative]

Pile #1

Preparations
Irransfer Rigging Personnel to Jacket
Lift Workdeck from Barge & install On Jacket
Lift & Install Drilling Caisson in Pile Slot #1
Install Bridge between Derrick Vessel & Jacket EL(+)7.10m
Install Access from Bridge to Workdeckllnstall Drill Rig on Caisson
Hook Up Service Lines at Bridge &to Drill Rig &:est
Driiling
Lift BHA & install in Drill Rig Slips
Run Drill String to Mudline
Drill Hole to 85m [4.5mlhour 1.0 hour cleaning hole]
!Trip Out Drill String
Run Caliper Survey
Disconnect &Remove Drill Rig to Derrick Vessel
Release, Uft & Remove Drilling Caisson to Pile #2 Slot
Insert Pile Installation
Lift and Run Insert Pile in Hole using ILT
Rig Grout Stinger and Deploy into insert Pile
Grout Insert Pile [theoretical 73m3l460bbls]
Gout Cure
Irag Grout

PILE #2
Preparations
Re-route drilling service lines to Pile #2 Slot [partial c/Path activity]
Lift & Install Drill Rig on Caisson
Hook Up Service Unes to Drill Rig & Test
Driiling
Insert Pile Installation

Pile #3
Preparations
Drilling
Insert Pile Installation

Pltoffic WHP JACKET,DECK &FLARE

1
2
2
1
2
4

1
2

20
3
2
3
2

3
3
4
6
1

1
1
3
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33

17

5
33
17

5
33
17

12

45

50
83

88
121
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Platform Installation Cost Estimate

Pile #4
Preparations 5 126
Drilling [remove Drilling Caisson to Workdeck Barge) 33 159
Insert Pile Installation 17 176

Base Critical Path Time to Install 4 Insert Piles 176 hours

Add 10% Contingency Duration 18

Total Critical Path Time to Install 4 Insert Piles 194 hours

8.1 days

Pltoffic WHP JACKET,DECK &FLARE Page 4015 23103199 at 12:08
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Pipeline Installation Cost Estimate

Unit
No. Unit Rate Cost
Off US$ US$

OIC ManagementlEngineering/Procurement

OIC • Pipelines Installation
Project Management hrs 700 100 70,000
Engineering hrs 1,500 90 135,000
Fabrication & Procurement - Irom breakdown in Data Base LS 1 160,000 160,000

Subtotal 365,000

Total Cost of OIC ManagementlEngineering/Procurement Subtotal 365,000

Pipeline Installation

Ine In at Shore Crossing days 2 275,000 550,000
Lay Pipeline @ 2000mlday days 59 275,000 16,225,000
Ine In at Jacket days 2 275,000 550,000
30% Weather Downtime days 18.9 275,000 5,197,500

81.9 Subtotal 22,522,500
Helicopters
Helicopter Costs Allocated to this Part 01 the Work Subtotal 717,159

Total Cost Install Pipeline 23,239,659

Pipeline Stabilisation

MobiliseJDemobilise Stabilisation Spread
MoblDemob Stabilisation Vessel Spread Singapore-Site LS 1 2,000,000 2,000,000

Subtotal 2,000,000

Trenching/Additional Stabilisation 10.0km @ 500m da~ days 20 65,000 1,300,000
Span rectification days 10 65,000 650,000
30% Weather Downtime days 9.0 65,000 585,000

39 Subtotal 2,535,000

Total Cost For Trenching Pipeline 4,535,000

ESTIMATED COST FOR INSTALLATION & TRENCHING OF

I I 28,139,659 1PIPELINE

Pltoffic PIPELINE Page 5015 23/03199 at 12:08
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E~ N...- ~

00_
EIodrical Ouly UnIt sa. (ml w. I nll' Un" tonne. F_ Common..

"-' DeeIgn
T~":'~

p_ecet 1'_1
No 011 kW kW lxWx HcxTffxlO 0.. a-.1ina ToIa' A_once AS.OOOII eostAS.OOO

V_ I 100 P1gR_ ..... 0... 2.0 10% 2.2 15.8 301.3

E·2111 I 100 Feed SlrMIn H••ter 965 ".e.a." 2.4 2.8 10% 2.84 25.0 66.0

E·2121 I 100 O<y GuIGo. e-. 620 3.7 x 0.89 lo.s 10.7 10% 11.55 15.0 173.3

V·2101 NB I 100 Slug csld1er to.O x 2.0 41 57 10% 45.1 15.8 703.8 Horizontal

V-2I22 I 100 LowT_~1at 2.5 x 0.8 2.9 3.3 10% 3.1t 8.2 28.2 V.rtIcel

~
lJo2131 I 100

_ au MolOring
12.8 x2 18.5 10% 20.35 25.0 508.8

,
V-2201 I 100 CondonNlO F1uhV._ 3.1xO.n 1.0 1.4 10% 1.1 8.2 9.0

C·22Q1NB 2 100 FIuh au Compte_ 55.0 3.2.' 2.5 10% 5.5 175.0 982.5

E·220INB 2 100 Fluhaue-. 52 1.2.,.3.4 1.8 10% 3.52 60.0 211.2 Fin lin """"'
c-2202AIB 2 100 CondonNlO V_CCmprouor 130 8.".2 5.0 10% 11 175.0 li25.0

E2202Ml 2 100 CondonNlo V_e-. 210 2.4.3.0.4 3.0 10% 8.8 22.5 148.5

E·222A/ll 2 100 CondonNlo Tm e-. 500 1.8 x2.7.4.0 3.0 10% 8.8 22.5 148.5

1)-2211 I 100 CondonNlOS_Podcogo 785 ".0 x2.0.".0 4.0 10% 4.4 38.2 159.3

p·223INB 2 100 CondonNlO Loodout Pt.mc> 12.5 1.0xO.5.0.5 0.25 10% 0.55 60.0 33.0

T·2231 NBICIDIeIFIGIH 8 12.5 CondonNIO Slat. Tonk 15.0 X 25.0 120 960.0 10% 1058 8.0 8338.0

!IloUlII
E·230INB 2 100 Hp.F...au_ 30 4.0.' 1.5 10% 3.3 24.5 80.9

E-23ll3 1 100 -*'!laue-. 2 65 1.8x 1.4 2.0 10% 2.2 24.5 53.9

F-2301 1 100 F'" au F1IIo</CooIOICIr 2xO.8 1.0 10% 1.1 24.5 27.0

V-2301 1 100 -*'!l au KO 0Nm ".3xl.1 4.0 10% 4.4 7.5 33.0

U-2801 I 100 lnotNrnonl Nr pockogo SO.O 8.4.3 9.8 10% 10.78 24.5 284.1

u-2803 1 100 au SlOndlont p.ckogo I 8x3." 10% 0 10.0

H-282INB 2 100 HoI 01 Furnace 3000 4x2x8 25.0 10% 55 '4.5 187.5

p·282IA/ll1C 3. SO HoC 01 Cln:uIollon Pt.mc> 10 1.5.0.8xO.8 0.5 10% US5 25.0 41.3

V·2821 I 100 HoC 01 Surge V..... 3.0.'.5 2.0 '0% 2.2 7.5 18.5

E-2621 I 100 HoC 01 Oumo Cooler 3 2000 ".'x2.7.4.0 6.2 10% 6.82 7.5 51.2

IImlDa
1'·2701 NB 2 100 CIoMd O<oIn Pt.mc>. 2.5 1.0 xO.5 x 0.5 0.1 10% 0.22 125.0 27.5

p·2703A18 2 100 Open Drain P\JmpI (HAZ) 2.5 0.5 l( 0.5 x 3.0 0.1 10% 0.22 125.0 27.5

p·2704NB 2 100 Condensate T,anafet P'lM'np. 2.5 1.0 I( 0.5 x 0.5 0.1 10% 0.22 125.0 27.5

T·2101 I 100 Open Drain pn 4.0 x 2.0 x 3.0 10% 0

T·2702 1 '00 SIopo Tonk 4.0 x 4.0 1.9 10% 2.D9 7.5 15.7

V·27Q1 I '00 CIoMd Of.., V......l 25 4.0 x 2.0 3.1 10% 3.• ' 7.5 25.6

Page 1 of S %31XWt at 12:27
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SC..,arto 2: Platform· ea•• cae. a- BS- ~
Onallot. Gal Plant Equipment Co.t fallmale K~Wl.'DB4()7903\COSl'{ TONSEO.xLSIPII~onn

E'l\illII*ll N...- CapociIy DolCl1>lion E_ Duty UnIt SIze (ml w. , "'" Unit 1Onne. F_ Conmenll
Power DoS9l T.... WelgIlt Ptoc. COIl P-

No ~ kW kW Lx W. H M TIT:I 10 Dtv Ooe..lIno TOla! A-.nee (1'....." AS.llClC:W Co.. ··,..",

P-2I02AIlI 2 '00 LPF1etsl Dtump....,. 5 1xO.e.0.8 0.2 10% 0... 60.0 26.'
V-2IO' , 100 HP F1etslKO Dtum ".2.5 36.6 10% 40.26 7.5 302.0

V·2I02 1 100 LPF1etslKODtum 4.1.' 22.8 10% 25.18 7.5 188.9

U-28O' , 100 LPMP F1etslT\> '4.5.5.5 x 12 2.5 10% 2.75 55.0 151.3

P·2801M1 2 100 W''''_lYPum!> 10.0 0.5.0.5.2 0.2 10% 0.44 25.0 11.0 E__""10 Pum!>

"'-, , 100 FlralF\lsllSyotIm 2.21:2 Flow OiYIrter System

,,-2102 1 100 T~In_"" 3.9.2 In Ground

",2803 1 100 Pltmaty Hotdklg Porw:l 35.35.3 Pond

"·2804 , 100 AltiftdajWelllndl .-0.57.0.3 Pond

"·2805 ,
'00 W.,., CoIIoctlon Porw:l 30 x30 x.t& Pond

I

.0\-2$11 , 100 Ae...tkJn Pond 25x25.3 Channelled Pond

M-2811Ml1C1ll • 50 AaralOre 15.0 0.7 xO.7.2 0.5 10% 2.2 25.0 55.0 EIecIJ1c driven ••rator
P'2812Ml 2 100 PtOCkIctcI Waitt Ollctlarge Pump 2.0 1.5.0.5.0.5 0.2 10% 0.44 25.0 11.0 e~ lUbme"'ibIe pUITlPl

P'2802MJ 2 100 -.gPondP....,. 0.2 10% 0.44 25.0 11.0

P-2ll2' 1 100 FnW..... P\ITIP 110 2 x0.6 x0.8 2.0 10% 2.2 35.0 n.O Contrtfuoal

p.2ll22 ,
'00 0lMM f1rw W.....~ 110 3.'.2.2 2.5 10% 2.75 25.0 88.1 canortfugal

p·zgzsMJ 2 100 U1lIIlyW_P....,. 7.5 1.21:0.5.0.5 0.3 10% 0.68 25.0 16.5 canortfugal

T-2ll21 , 100 W• ..,SIDraOl Tank Ix 20 58.0 10% 11.1 5.0 308.0 VenicalTank
T_, 1 '00 F1ta Pum!> DIe'" Tn 2.,.2 2.0 10% 2.2 5.0 11.0 EleYaIed _Ial TIIIk

T.-, , 100 Poc.bII W...Tank 3.' 2.1 10% 3.08 5.0 15." Vet1lcaJTri

P'-'MJ 2 '00 PotIbII W...pumps 1 1 xO.5.0.5 0.1 10% 0.22 22.0 4.8 ContrtfuoaJ

IlC-all 1 100 2' V OC Syalom 2.5 3x 1x 2..5 2.1 10% 2.75 25.0 68.1

CP.-, 1 '00
DloaaI EngIne__ C<>nOol P_ 1.5.1.2.5 i1d.ln Genetator

'HIO' , '00 .,av DloaaIGaneretor 850 6.1.5.2.5 9.0 10% U 600.0 UGS Budgol CU04e '''' 1 WI
T.-, , 100

_tor DloaaI Storage Tn 2.1.2 0.' 10% 0.44 5.5 2.' Elr41i1d Horizonw Tank

,",·280' 1 100 1110.4 ltV TraNfOlTMl'W 3.3x3 5.0 10% 5.5 10.0 55.0

UPS-ZaO, 1 '00 2'VUPS 21 4x 1.0 x2.5 3.0 10% 3.3 25.0 12.1

- , '00 C<>nOol Sy.- 30 750.0 UGS Budget Ouote lrom ~ywe'

1440.1 SUb Total 15760.7.
Bulk Materials

E_ 8% 01 Eq<Jlpment eo.. '260.9

InstnJrnenti 10.5% 01 Equ_ eo.. t654.9

Piping'
21% 01 Equipment CoIl 3309.7

MaI.,iaI

Piping. 9% of Equipment Colt ·1418.5
Valves

SIrUetUraI 1% 01 Eq<Jlpment eo" 157.6

SUb-Total 7801.5

23562.2
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Equ;prnonl N_ e-c;ty Do~lIon w.· .-n;r unlUtonnes FIClO/Od Commonll

Doolgn Tc::'~~
Pn>c. Ccot ...............

No 0« ""' n.......... To<oI .- A$,000Il """..-
V-2002 1 100 P1gR_ 2.0 10'10 22 15.5 3<.3

E-2111 1 100 FMd SIrNm Heater I.e 2.e 10'10 2.09 ~.o 52.3

E·2121 1 100 DIy GaoIGu CocIo, e2 10.7 10'10 9.02 15.0 135.3

V-210' NB 1 100 Slogeo_, 32 57 10'10 352 ,5.5 509.1 Horizontal

V-2122 1 100 Low TemperahKI $eparatot 2.3 3.3 10'10 2.53 e2 20.7 V.11lcal

lioIooUlIa

U-2'3' 1 100 SlIM Gao t.Iotomg le.5 10'10 20.35 ~.O 5011.8

V-220' 1 100 COndenA1e f1aIh VlNeI , . 0.8 ,.. 10'10 O.Be e2 72 HonzonlOl

C-2201NB 2 100 1'10011 Gao COmp<wooor 2.0 10'10 ... 175.0 no.O
E-2201NB 2 100 F1uh Gao CocIor 12 10'10 2.llo< flO.O 1$8.4 filion oooier

C-2202N8 2 '00 ee.-IIV_ Coml>reooor 3.9 10'10 e.58 175.0 1501.5

E2202N8 2 100 ee.-IIV_CocIor 2.3 '0'10 5.00 22.5 113.8

E-222N8 2 100 ee.-II T.... CocIor 2.:l 10'10 5.00 22.5 113.9

U-2211 1 100 ee.-IIS_P_ 3.1 '0'10 3.0' 382 123.•

!'-223'NB 2 100 ee.-lllAodoul P"",,, 0.3 10'10 0.68 flO.O 311.1

T-2231 N8ICIDIEJF1GIH e ,2.5 ee.-II Slorogo Ton' '20 9IlO.0 10'10 1058 e.o ll338.0

fuoUIM
E-2301NB 2 100 HPFuoIGao_ 1.5 10'10 3.:l 2<.5 flO.9

E-2303 ,
'00 -..;Gao CocIor Ul 10'10 22 24.5 53.9

F-2:lQ' , 100
FuoIGao__

1.0 10'10 1.1 24.5 V.O

V-2:lQl , 100 -..; Gao KO Dn.m • .0 10'10 ... 7.$ 33.0

U-2tOI 1 100

_lVI_go
9.8 10'10 10.78 2<.5 2&<.1

U-2e03 , 100 GaoS_,Pod<age 10'10 0 '0.0

H-282'NB 2 100 HotOlF~ ~.O 10'10 55 '4.5 797.5

P-2821A11l1C 3 50 Hot 01 CIn:uIolbl Pump 0.5 10'10 1.65 ~.O '1.3

"-2t21 , 100 Hot 01 &.wgo v..... 2.0 10'10 22 7.5 le.5

E-2821 , 100 Hot 01 Dump CocIor e2 10'10 6.02 7.5 512- P-2701 NB 2 100 CIoood Dr.., Pump. 0.' 10'10 022 '~.O 27.5

P·2703N8 2 100 Opon Ora" Pumpo (HAl) 0.1 10'10 022 125.0 27.5

P·2700NB 2 100 ConcMnute Tl'll\lf.,. Pump, 0.1 10'10 022 125.0 27.5

T·2701 1 100 Opon D<U1 Pl1 10'10 0

T-2702 , 100 Slops Tonk I.e 10'10 2.09 7.5 15.7

V·2701 1 100 00Hd 0rWt V,sseI 3.1 10'10 3." 7.5 ~.e

Page301 e 23'03IW at 12:21
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8~ 8g8y. Oat, : 1!J3199 Worley

SCenetlo 2: Plllttonn • 60.4 TJldlIy Chod<N S~ "'it.
O...'-e Gaa PllInt Equipment eoet Eetlmete K.'Wl'D800~ST'lPI.TOHSEO.xLSJPIoBonn 60.'

EQUlIlmInl N_ Copocily 00,,",,1lon W. H_Un",""""'.' FICIO<Od COnwnentI

"'-"....:.
OOsign T.... W.~t P"",- Coot P_t

No oft ON Total Allowsn<:o no_•• AS.OOM CostAUlOO

Vo2OQ2 1 100 PIg- 2.0 10% 2.2 15.8 30.3

E02111 1 100 F_S_H.... 2.832 U 10% 3.1152 25.0 n.'J
E·2121 1 100 O<y GOIIGu CooIof 12.3'J 10.7 10% 13.82ll 15.0 200.'

V02,OI N8 1 100 Slugca_ ...38 57 10% 53.218 15.8 830.2 HorizontaJ

V·2122 1 100 LowT_,.tur.Sopotalof 3.' 3.3 10% 3.7802 8.2 3O.'J V.rtlcal

IIlIllJlM
U02131 1 100 _au ....lomg 18.5 10% 20.35 25.0 508.1

..
V·2201 1 100 e..-Io F1Uh V_I 1.2 1.' 10% 1.2'J8 8.2 lo.B HOl1zontil

C-2201N8 2 100 F1ulI au COmt>roIlOt 2.5 10% 5.5 175.0 'J62.5

E-2201N8 2 100 F1Uh au CooIof 1.'J 10% ".1538 80.0 20'J.2 Fntancoole<

c;.22OZAI8 2 100 CondoNaIoV_~ 5.'J 10% 12.ll8 175.0 2271.5

E22OZAI8 2 100 CondoNaIo V_ CooIof 3.5 10% 7.788 22.5 175.2

Eo222AIB 2 100 CQndINa. Tttm Cooler 3.5 10% 7.7 22.5 173.3

lJ.2211 1 100 ee.-Io _Podlago '.7 10% 5.1'J2 38.2 188.0

P-2231N8 2 100 ee.-Io Loedoul Punp 0.25 '0% 0.55 80.0 33.0

T-2231 N8ICIDIEIF1GIH 8 12.5 CondoNaIo S_TInk 120 'J6O.0 '0% 10M 8.0 8338.0

bIIlllM
Eo2301N8 2 100 HPFuoIau_", 1.5 10% 3.3 20.5 8O.'J

Eo2303 1 100 _ling au CooIof 2.0 10% 2.2 20.5 53.'J

'·2301 1 100 F.-l au F1IlOfICollNcet 1.0 10% 1.1 20.5 27.0

V·2301 1 100 ~auKODn.m '.0 10% ..• 7.5 33.0

1J-2601 1 100 _1VlPodlago U 10% 10.71 24.5 260.1

U·2eQ3 1 '00 aus_,Pad<ago 10% 0 10.0

H·2821N8 2 100 Hoc 01 FlJIT\IA 25.0 10% 55 ' •.5 797.5

P'2e,21M!IC 3 50 HoI 01 ClItuloIlon Punp 0.5 10% 1.55 25.0 4'.3

V02821 1 100 HoI QI SUrge V..... 2.0 10% 22 7.5 18.5

E·2821 1 100 HoI 01 DI,wnp COoIor 8.2 10% 8.82 7.5 51.2

- P·2701 N8 2 100 Cloood D<U1 Punp. 0.1 10% 022 125.0 27.5

P·2703N8 2 100 Open 0..10 Punps (HAZ) 0.1 '0% 022 125.0 27.5

P·2700N8 2 100 Condenua TfV\If., P..-nps 0.1 '0% 022 125.0 27.5

T·2701 1 100 0p0nD<U1Pi1 10% 0

T·2702 1 100 SIojloTInk 1.9 10% 2.O'J 7.5 15.7

V·2701 1 100 Cloood D<U1 V..... 3.1 10% 3." 7.5 25.8

Psgo501 8 2:W3I'JlI1l 12::17
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ces Ltd

iii Worley
se Case

calc: 7903-CAL-025 Sheet 10f4

By: Brian Smith 8/J Revision: A

Checked By: Ian Neill ~1 Date: 23-Mar-99

File Location: K:\WL\08407903\COST\(PLTONSOP.XLS]Summary

•
BORAL..•.•......•••.. •ENERGY

BORAL Energy Resour
Voila Field Development

Scenario 2: WH Platform - Sa

Onshore Construction Cost Summary

Activity Description Cost

A$

1.

Structural Steelwork $260,000
Piping $2,813,282

Sub-Total $3,073,282

?

Site Establishment $732,380
Camp Set-up $1,320,000
Camp Running Costs $766,000
Site Offices and Storage Compounds $826,600
Site Personnel $1,086.800
Additional On-site Factors $500,000
Equipment $123,000
Sub-Contractors $13.004.923
Site Restoration $100,000

Sub-Total $18,459,703

I~

Planning & Preparation $88,000
Execution $216,000
Travel & Accommodation $18,075

Sub-Total $322,075

TOTAL $21 ,855,060

Pltonsop Summary Page 1 of 11 23103199 at 12:50



Yolla Field Development

1. Fabrication •
BORAL
ENERGY

Calc: 7903-CAL-025 Sheet 2014

By: BrianS~ Revision: A

Checked By: lanNeili . Date: 23-Mar-99

File Location: K~WL\084079031COS1\(PLTONSOP.XLSJ1.Fabrication
m Worley

Activity Description Unit Cost Unit Total Cost Remarks

AS AS

STBUCTUBALSTEEWNOBK
EqUipment Steelwork $260,000 1 $260.000

Sub-Total $260,000

eIflliG
Fabricate Spool Pieces $2.813.282 1 $2.813,282

Sub-Total $2,813,282

TOTAL $3,073,282 (Fabrication)

Scenario 2: WH Platform· 45TJ/d

Pltonsop 1. Fabrication Page 2 01 11 23103199 at 12:50



Voila Field Development

2. Construction •
BORAL
ENERGY

Calc: 7903-CAL-025 Sheet 30f4

By: Brian Smith7I1 Revision: A

Checked By: Ian Neill ;;tI; Date: 23-Mar-99

File Location: K~WLIOS407903ICOS1\(PLTONSOP.XLSJ2.eons1nlclion
m Worley

Scenario 2: WH Platform· 45TJ/d

Activity Description Unit Cost Unit Total Cost Remarks

A$ A$

SITE ESTABLISHMENT

Initial
Construction Security Fencing $40 1500 m $60,000 Perimeter fence around construction site
Security Gatehouse $100 66 wks $6,600 12m x 3m, 66 wks
Site toilets (temporary) $80 66 wks $5,280 Single unlts, 66 wks ( 2 units @ $40 each)
Fabricate Project Sign $500 1 item $500

Civil Works
Remove Topsoil and Stoclkpile $3 22000 m2 $66,000 Excavation of 300mm thk layer, stoclkpiled on site
Cap Site with Crushed Rock $12 22000 m' $264,000 150mm thk crushed rock, grading, rolling, compac.
Initial Road Construction $20 6000 m' $120,000 300mm thk crushed rock
Drainage Management $50,000 1 item $50,000

Electrical & Communications Supply
Ae-arrange Local Unes $50,000 1 item $50,000
Genarator Sets (Initial) $0 13 wks $0 Based on power supply up and running
Site Aetlculatlon $100,000 1 item $100,000
Phone Unas (2011, Initial) $10,000 1 item $10,000

RoadWorks
Waarre Aoad Upgrade $0 item $0 Cost to be supplied by Shire of Corangamite
Waare Aoad Underpass $0 item $0 Cost to be supplied by Shire of Corangamite

Sub-Total $732,380

Pltonsop 2. Construction Page 3 of 11 23103199 at 12:50



Scenario 2: WH Platform· 451J/d

Voila Field Development

2. Construction •
BORAL...... ········ENERGY

Calc: 7903-CAL-025 Sheet 30f4

By: Brian Smith if) Revision: A

Checked By: Ian Neill::t!.J Date: 23-Mar·99

File Location: K~WLI08407903\COSTl(PlTONSOP.XLSJ2.Conatruction
mWorley

Activity Description Unit Cost Unit Total Cost Remarks

AS AS

CAMpSET.Up

Mobilisation of Camp

Site grading $4 3000 m2 $12,000 Camp size 150m x 100m, 200mm excavation
Perimeter Fence $40 600 m $24,000
Hardstand $50,000 1 item $50,000
Plumbing $30,000 1 item $30,000
Electrical Reticulation $30,000 1 item $30,000
Septic System $20,000 1 item $20,000 Based on Using site septic system
Power Supply to Site $0 1 item $0 Based on camp being at construction site
Water $20,000 1 item $20,000
Telephone Connections $10,000 1 item $10,000

$ ••ppll' Camp (SO man)
includes, Sleeping/Ablutions, Mess, $1,000,000 1 item $1,000,000 UGS Quotation from AUSCO for 96 man camp ($1.126M)
Wet Canteen, Office, AlC's
Transportation
Craneage and Dogman $2,000 12 days $24,000

Paths and Plinths $50,000 1 item $50,000
Covered Areas $50,000 1 item $50,000

Sub-Total $1,320,000

Pltonsop 2. Construction Page 4 of 11 23103199 at 12:50



Scenario 2: WH Platform· 451J/d

Voila Field Development

2. Constryction •
BORAL•.. . .ENERGY

Calc: 7903-CAL-025 Sheet 3014

By: Brian Smith fII1 Revlalon: A

Checked By: Ian Neill tf:I Date: 23-Mar-99

File Location: K:IWLI08407903ICOSl\lPlTONSOP.XlSI2. ConI1rUclIon
m Worley

Activity Deacrlptlon Unit Coat Unit Total Coat Remarks

AS AS

CAMP RUNNING COSTS

Camp Running Coat
Electricity $700 60 wks $42,000
Potable Water $200 60 wks $12,000
Sepllc Disposal $200 60 wks $12,000
Catering $35 20000 m-days $700,000 $35 per man per day, approx. 20, oooman days

Sub-Total $766,000

Pltonsop 2. Construcllon Page 5 01 11 23103199 at 12:50



Scenario 2: WH Platform· 45TJ/d

Valla Field Development

2. Construction •
BORAL

. ·ENERGY

Calc: 7903-CAL-025 Sheet 3014

By: Brian Smith !J!J Revision: A

Checked By: lanNeili td, Date: 23-Mar-99

File Locetlon : K.~WL\08407V03lCOS1\(PlTONSOP.XLSJ2. eonslrUClion
mWorley

AcUvlty Description Unit Cost Unit Total Cost Remarks

AS AS

SITE OFFICES AND STORAGE COMPOUNDS

Offices $600 66 wks $39.600 6 units. 12m x 3m ($100 each)
Office fumiture $25,000 1 item $25.000
Crib Huts $600 66 wks $39.600 6 units. 12m x 3m ($100 each)
Change rooms $400 66 wks $26,400 4 units. 12m x 3m ($100 each)
Security Fencing $40 200 m $8.000
Warehouse (15 x 30) $90,000 1 item $90,000

Establishment of SaMces

MoblDemob Offices. Ablutions.etc $3.000 20 item $60.000 $3,000 Includes mob and demob 01 units
Septic Installation $50.000 1 item $50.000
Ablution Blocks $300 66 wks $19.800 6 units. 30 man unit ($30 each)
Raw Water $20,000 1 item $20.000
Potable Water. Establish $50,000 1 item $50.000
Potable Water, running $200 66 wks $13.200
Waste Water Disposal $20,000 1 item $20.000
Reticulation 01 Electrical Supply $50,000 1 item $50.000
Power Supply. running $500 66 wks $33.000
Telecommunicetions Sl.ooo 66 wks $66.000 running costs lor worley phones only

Vehicle Leasing and Running $6.000 15 mths $90.000 site vehicles (6 vehicles @ $looo/mthlvehicle)
Personal Protective Equipment $500 60 item $30,000
First Aid Station $30.000 1 item $30.000 includes ATCO hut

Miscellaneous Expenses $1.000 66 wks $66,000

Sub-Total $826,600

Phonsop 2. Construction Page 6 01 11 23103199 at 12:50



File Location: K~WLI084D7903\COST\(Pl.TON50P.XLS)2.Conalruclion

Voila Field Development

2. Construction .r~litJy

Scenario 2: WH Platform - 45TJ/d

Calc: 7903-CAL·025

By : Brian Smith an
Checked By : Ian Neill tdJ

Sheet 3014

Revision: A

Date: 23-Mar·99 iii Worley

Activity Description Unit Cost Unit Total Cost Remarks

AS AS

SITE PERSONNEL

Site Support Personnel
Store Manager $3,300 52 wks $171,600 Estimated unit Cost
Store Assistant $2,200 52 wks $114,400 Estimated unit Cost
Crane Drivers $2,200 52 wks $114,400 Estimated unit Cosl
Dogman $2,200 52 wks $114,400 Estimated unit Cost
Gate person (day) $2,200 52 wks $114,400 Estimated unit Cost
Gate person (night) $2,200 52 wks $114,400 Estimated unit Cost
Nurse $2,200 52 wks $114,400 Estimated unit Cost
Peggy $4,400 52 wks $228,800 2 people 0 $22001wk

Sub-Total $1,086,800

Pltonsop 2. Construction Page 701 11 23103199 at 12:50



Scenario 2: WH Platform· 45TJ/d

Voila Field Development

2. Construction •
BORAL. .. ENERGY

Calc: 7903-CAL·025 Sheet 3014

By: Brian Smith IA Revision: A

Checked By: Ian Neill -::tf) Date: 23-Mar·99

File Locetlon : K;\WlI08407l1031COSl\lPLTONSOP.l<LSj2. Conslnlction
m Worley

Activity Description Unit Cost Unit Total Cost Remarks

A$ A$

ADDITIONAL ON-SITE FACTORS

COlt of Site Agreement
Union costs $2.50 200000 hrs $500,000 $2.50 Iman I hr

prices)
Sub-Total $500,000

EQUIPMENT

Cranes $60,000 1 Item $60,000 purchase
Forklift $500 66 wks $33,000
Tanker (Including driver) $1,500 20 wks $30,000

Sub.Total $123,000

Pltonsop 2. Construction Page 8 01 11 23103199 at 12:50



Scenario 2: WH Platform· 45TJ/d

Voila Field Development

2. Construction •
BORAL•... .ENERGY

Cale: 7903·CAL·025 Sheet 3014

By: BrianSmith ~YJ Revision: A

Cheeked By : Ian Neill :1{ Date: 23-Mar·99

File Loc:atlon : K.~WLI08407903\COST\lPlTONSOP.XLS]2. eonS1nJc1ion
II Worley

Aetlvlty DeaerlptJon Unit Cost Unit Total Cost Remarks

A$ A$

SUBCONTRACTORS

Civil" Earth Works
Site Preparation $260.CJO 1 item $260,000
Equipment Foundations $600.000 1 item $600,000
Pipe Trac:k $1,280,000 1 item $1,280,000
Mis<:ellaneous Conerete $150.000 1 item $150,000

Bllildings ControVSwitc:h gear room $1.000 200 m2 $200,000
Compressor Building $750 200 m2 $150,000
Emergenc;y Response Shed $500 30 m2 $15,000
Analyser Shed $500 30 m2 $15,000
Chemic:aJ Store $500 30 m2 $15,000
Workshop $500 40 m2 $20,000
Gatellouse $500 20 m2 $10,000

Site Civjl Work Permanent Perimeter Fence $40 1000 m $40,000
Permanent Sealed Roads $400 340 m $136,000
Permanent Unsealed Roads $300 270 m $81.000
Drainage $100,000 1 item $100,000
Site Services $100,000 1 item $100,000

Ponds and Wetlands
Ponds and wetlands $400,000 1 item $400,000
Wilsons' dam $50.000 1 item $50,000

Struetural
Equipment Steelwor1< $260,000 1 item $260,000

Mechanlc:al
Installation 01 Equipment $80 8400 hrs $672,000 6 man ·hoursltonne lor approx. 14001

~-- ;~

Pltonsop 2. Construction Page 9 01 11 23103199 at 12:50



Scenario 2: WH Platform· 45TJ/d

Voila Field Development

2. Construction •
BORAL... .. ENERGY

Calc: 7903-CAL-Q25 Sheet 30f4

By: Brian Smith ~A Revision: A

Checked By: Ian Neill ;;;:t Date: 23-Mar-99

File Location: K:IWLID84079031COSl\lPLTONSOP.XLSI2. eonslnJclion
mWorley

Activity Description Unit Cost Unit Total Cost Remarks

A$ A$

Piping
Installa!)Qn Qf Piping
• Permanent facilities $5,910,256 1 item $5,910,256

E" I
Installation of Field Fled

Install Utility $350,000 1 item $350,000
Generator $50,000 1 item $50,000
Maln Switchboards $10,000 1 Item $10,000
Distribution Boards $20,000 1 item $20,000
Variable Frequency Drives $15,000 1 item $15,000
Motor Control Equipment $50,000 1 item $50,000
General Area Ughting $70,000 1 item $70,000
Process Area Ughting $50,000 1 item $50,000
Cable & Assoc. $620,000 1 item $620,000
Cathodic Protection System $20,000 1 item $20,000
UPS $20,000 1 item $20,000
24 Vdc System $40,000 1 item $40,000
Telephone Facilities $40,000 1 item $40,000
Site Radio $15,000 1 item $15,000

IMtallatjon of Field loste

• Permanent facilities $1,075,667 1 item $1,075.667
- Permanent facilities-Cabling $95,000 1 item $95,000

Sub-Total $13,004,923

SITE RESTORATION

General tidy-up $100,000 1 $100.000

SUb-Total $100,000

TOTAL $18,459,703

Pltonsop 2. Construction Page 10 of 11 23103199 at 12:50



Voila Field Development

•
...... BORAL

3. Commissioning ENERGY

Scenario 2: WH Platform· 45TJ/d

Calc: 7903-CAL-025 Sheet 40f4

By: Brian Smith III Revision: A

Checked By: lanNeill tfJJ Date: 23-Mar-99

File Location: K;IWLIOS407903ICOS1\(PLTONSOP.J<LS)3. Commlaaioning
m Worley

Personnel Description Rate Manhours Total Cost Remarks

A$ (hours) A$

....n.'"
Commissioning Leader $90 200 $18.000 40 hrslweek for 5 weeks
Facilities Engineer (Process) $80 200 $16.000 40 hrslweek for 5 weeks
Mechanical Engineer $80 200 $16.000 40 hrslweek for 5 weeks
Electrical Engineer $80 200 $16,000 40 hrslweek for 5 weeks
Installation Engineer $80 200 $16,000 40 hrslweek for 5 weeks
Clerk $30 200 $6.000 40 hrslweek for 5 weeks

Sub-Total 12.00 $88,000

Commissioning Leader $90 300 $27,000 60 hrslweek for 5 weeks
Facilities Engineer (Process) $80 300 $24.000 60 hrslweek for 5 weeks
Mechanical Engineer $80 300 $24.000 60 hrslweek for 5 weeks
Electrical Engineer $80 300 $24.000 60 hrslweek for 5 weeks
Installation Engineer $80 300 $24,000 60 hrslweek for 5 weeks
Clerk $30 300 $9,000 60 hrslweek for 5 weeks
Mechanical Crew
Leading Hand $55 300 $16,500 60 hrslweek for 5 weeks
Fitter $45 300 $13,500 60 hrslweek for 5 weeks
Fitter $45 300 $13.500 60 hrslweek for 5 weeks
Technical Assistant $40 300 $12.000 60 hrslweek for 5 weeks
Instrument and Elelclrlcal Crew
Leading HandlElelctrical Technical Assistant $55 300 $16.500 50 hrslweek for 5 weeks
Instrument Technical Assistant $40 300 $12.000 50 hrslweek for 5 weeks

Sub-Total 3.6.ll.O $216,000
lontm

Accommodation $80 210 $16,800 6 people for 5 weeks@$80/night
Travel $85 15 $1.275 3 cars x 5 weeks @1 retum triplweek

S1.8.OZ5

TOTAL 4,800 $322,075

~

c.J1
\---.

l'~

o
Pltonsop 3. Commissioning Page 11 of 11 23103199 at 12:50



Worley
aORAl Energy Resources ltd
Voila Field Development
Scenario 2: WH Platform - 30.2~T~J/~d~aiJ..Y ,J~~~L ..,.

File Location: K:\WL\08407903\COSn(PLTONS30.XLS]Summary
•

'BORAL..... ENERGY

Calc: 7903-CAL-026

By:

Checked By : Ian Neill

Sheet

Revision:

Date:

1014

A

23-Mar-99

Onshore Construction Cost Summary

Activity Description Cost

A$

1

Structural Sleelwork $260,000
Piping $2.618,937

Sub-Total $2,878,937

I?

Site Establishment $732,380
Camp Set-up $1,320,000
Camp Running Costs $766,000
Site Offices and Storage Compounds $826,600
Site Personnel $1,086,800
Additional On-site Factors $500,000
Equipment $123,000
Sub-Contractors $12,522,326
Site Restoration $100,000

Sub-Total $17,9n,106

~

Planning & Preparation $88,000
Execution $216,000
Travel & Accommodation $18,075

Sub-Total $322,075

TOTAL $21,178,118

Page 10111 23103199 at 12:52



Voila Field Development

1. Fabrication •
BORAL....... ENERGY

Calc: 7903-CAL·026 Sheet 2014

By: Brian Smith fb Revision: A

Checked By: lanNeili ~U Date: 23·Mar·99

File Location: K.~Wl\08407903\COS'T\lPLTONS30.XLSJ1.Fabrication
mWorley

Scenario 2: WH Platform· 30.2 TJ/day

Activity Description Unit Cost Unit Total Cost Remarks

$ $

STBUCTUBALSTEEWNOBK
Equipment Steelwork $260,000 1 $260,000

Sub-Total $260,000

flelli.G
Fabricate Spool Pieces $2,618,937 1 $2,618,937

Sub-Total $2,618,937

TOTAL $2,878,937 (Fabrication)

Page 2 01 11 23103199 at 12:52



Valla Field Development

2. Construction •
BORAL. ···ENERGY

Calc:

~~
Sheet 3014

By: Brian Smith Revision: A

Checked By : lanNeill . Date: 23·Mar·99

File Location: K~WLI084079031COS1\lPLTONS30.XLSJ2.Construclion
m Worley

Scenario 2: WH Platform· 30.2 TJ/day

ActiVity Description Unit Cost Unit Total Cost Remarks

A$ A$

SITE ESTABLISHMENT

Initial
Construction Security Fencing $40 1500 m $60,000 Perimeter lenca around construction site
Security Gatehouse $100 66 wks $6,600 12m x 3m. 66 wks
Site toilets (temporary) $80 66 wks $5.280 Single units. 66 wks ( 2 units @ $40 each)
Fabricate Project Sign $500 1 item $500

Civil Works
Remove Topsoil and Stockpile $3 22000 m2 $66,000 Excavation 01 300mm thk layer. stockpiled on site
Cap Site with Crushed Rock $12 22000 m3 $264,000 ls0mm thk crushed rock, grading, rolling, compac.
Initial Road Construction $20 6000 m3 $120,000 300mm thk crushed rock
Drainage Management $50,000 1 Item $50.000

Electrical lie Communications Supply
Re-arrange Local Unes $50,000 1 Item $50,000
Generator Sets (Initial) $0 13 wks $0 Based on power supply up and running
Site Reticulation $100,000 1 Item $100,000
Phone Unes (2011, Initial) $10,000 1 item $10,000

RoadWorks
Waarre Road Upgrade $0 . item $0 Cost to be supplied by Shire 01 Corangamite
Waare Road Underpass $0 - item $0 Cost to be supplied by Shire 01 Corangamite

Sub-Total 5732,380

Page 3 01 11 23103199 at 12:52



Scenario 2: WH Platform· 30.2 TJ/day

Voila Field Development

2. Construction •
BORAL
ENERGY

Calc: 7903·CAL·026 Sheet 30f4

By: Brian Smith Kff Revision: A

Checked By: Ian Nelli tf!.J Date: 23-Mar·99

File Location : K:IWLI084079031COSl\lPLTONS30.XLSJ2. Conltruclion
m Worley

Activity Description Unit Cost Unit Total Cost Remarks

A$ A$

CAMP SET-UP

Mobilisation of Camp
Site grading $4 3000 m2 $12,000 Camp size 150m x 100m, 200mm excavation
Perimeter Fence $40 600 m $24,000
Hardstand $50,000 1 Item $50,000
Plumbing $30,000 1 item $30,000
Electrical Reticulation $30,000 1 Ilem $30,000
Septic System $20,000 1 Item $20,000 Based on Using site septic system
Power Supply to Site $0 1 item $0 Based on camp being at construction site
Water $20,000 1 item $20,000
Telephone Connections $10,000 1 item $10,000

Supply Camp (80 mao)
Includes, Sleeping/Ablutions, Mess, $1,000,000 1 item $1,000,000 UGS Quotation from AUSCO for 96 man camp ($1.126M)
Wet Canteen, Office, NC's
Transportation
Craneage and Dogman $2,000 12 days $24,000

Paths and Plinths $50,000 1 item $50,000
Covered Areas $50,000 1 item $50,000

Sub-Total $1,320,000

Page 4 of 11 23103199 a112:52
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Scenario 2: WH Platform· 30.2 TJ/day

Voila Field Development

2, Construction •
BORAL

• ENERGY

Calc: 7903·CAL·026 Sheet 3014

By: Brian Smith (If Revision: A

Checked By: lanNeili tIJ Date: 23-Mar·99

File Location: K~WLI08407903\COST\(PLTONS3o,XLSI2. ConllnJction
mWorley

Activity Description Unit Cost Unit Total Cost Remarks

AS AS

CAMP BUNNING COSTS

Camp Running Cost
Electricity $7()1) 60 wks $42,000
Potable Water $200 60 wks $12.000
Septic Disposal $200 60 wks $12.000
Catering $35 20000 m·days $700,000 $35 per man per day, approx. 20, oooman days

Sub-Total $766,000

Page 5 0111 23103199 at 12:52



Scenario 2: WH Platform· 30.2 TJ/day

Voila Field Development

2. Construction •
BORAL. . .ENERGY

Calc: 7903-CAL·026 Sheet 30f4

By: Brian Smith ~1f Revision: A

Checked By: lanNeill 1tJ Date: 23-Mar·99

File Location : K:IWlI084079031COST\lPLTONS30.XLSJ2. Construction
m Worley

Activity Description Unit Cost Unit Total Cost Remarks

AS AS

SITE OFFICES AND STORAGE COMPOUNDS

Offices $600 66 wks $39.600 6 units. 12m x 3m ($100 each)
Office furniture $25.000 1 item $25.000
Crib Huts $600 66 wks $39.600 6 units. 12m x 3m ($100 each)
Change rooms $400 66 wks $26.400 4 units. 12m x 3m ($100 each)
Security Fencing $40 200 m $8.000
Warehouse (15 x 30) $90.000 1 item $90,000

Establishment of Services

MoblDemob Offices. Ablutions,etc $3,000 20 item $60,000 $3.000 includes mob and demob of units
Septic Installation $50,000 1 item $50,000
Ablution Blocks $300 66 wks $19,800 6 units, 30 man unit ($30 each)
Raw Water $20,000 1 Item $20,000
Potable Water. Establish $50,000 1 Item $50,000
Potable Water, running $200 66 wks $13.200
Waste Water Disposal $20,000 1 item $20,000
Reticulation of Electrical Supply $50,000 1 item $50.000
Power Supply. running $500 66 wks $33.000
Telecommunications $1.000 66 wks $66.000 running oasts for worley phones only

Vehlcle Leasing and Running $6.000 15 mths $90.000 site vehicles (6 vehicles @ $l000/mthlvehicle)
Personal Protective Equipment $500 60 item $30.000
First Aid Station $30,000 1 item $30,000 includes ATCO hut

Miscellaneous Expenses $1.000 66 wks $66.000

Sub-Total $826,600

Page 6 of 11 23/03199 at 12:52



Voila Field Development

2. Construction •
BORAL
ENERGY

Calc: 7903·CAL·026 Sheet 3014

By: Brian Smith 1J15 Revision: A

Checked By: Ian Neill ~ Date: 23-Mar·99

File Location: K:\WLI084079031COS1\(PLTONS30.XLS)2. Conalruction
m Worley

Scenario 2: WH Platform· 30.2 TJ/day

Activity Description Unit Cost Unit Total Cost Remarks

A$ A$

SITE PERSONNEL

Site Support Personnel
Store Manager $3,300 52 wks $171,600 Estimated unit Cost
Store Assistant $2,200 52 wks $114,400 Estimated unit Cost
Crane Drivers $2,200 52 wks $114,400 Estimated unit Cost
Dogman $2,200 52 wks $114,400 Estimated unit Cost
Gate person (day) $2,200 52 wks $114,400 Estimated unit Cost
Gate person (night) $2,200 52 wks $114,400 Estimated unit Cost
Nurse $2,200 52 wks $114,400 Estimated unit Cost
Peggy $4,400 52 wks $226,800 2 people @ $22001wk

Sub-Total $1,086,800

Page 7 01 11 23103199 8t12:52
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Voila Field Development

2. Construction •
BORAL
ENERGY

Calc: 7903·CAL.()26 Sheet 3014

By: BrianSmith tfK Revision: A

Checked By: Ian Neill ;:Ar; Date: 13·Apr·99

File Location: K:IWlI084071lO3\COS1\lPLTONS30.XlSI2. Conslruclion
m Worley

Scenario 2: WH Platform· 30.2 TJ/day

Activity Description Unit Cost Unit Total Cost Remarks

A$ A$

ADDITIONAL ON-SITE FACTORS

Cost of Site Agreement
Union costs $2.50 200000 hrs $500,000 $2.50 Iman I hr

prices)

Sub-Total $500,000

EQUIPMENT

Cranes $60,000 1 item $60,000 purchase
Forklift $500 66 wks $33,000
Tanker (Including driver) $1,500 20 wks $30,000

Sub-Total $123,000

Page 8 01 11 13104/99 at 13:08
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Scenario 2: WH Platform· 30.2 TJ/day

Voila Field Development

2. Construction •
BORAL
ENERGY

Calc: 7903·CAL-Q26 Sheet 3014

By: Brian Smith HI RevisIon: A

Checked By: Ian Neill /tJ' Date: 13-Apr-99

File Location: K:\WL\08407903\COS1\(PLTONS30.XLS]2, eon.1nJctIon
m Worley

Activity Description Unit Cost Unit Total Cost Remarks

AS AS

SUBCONTRACTORS

Civil & Earth Worka
Site Preparation $260,000 1 item $260,000
Equipment Foundations $600.000 1 Item $600,000
Pipe Track $1,280,000 1 item $1,280,000
Miscellaneous Concrete $150,000 1 Item $150,000

BuildiDgs ControVSwitch gear room ' $1,000 200 m2 $200,000
Compressor Building $750 200 m2 $150,000
Emergency Response Shed $500 30 m2 $15,000
Analyser Shed $500 30 m2 $15,000
Chemical Stora $500 30 m2 $15,000
Workshop $500 40 m2 $20,000
Gatehouse $500 20 m2 $10,000

Sffe Civil Work Pennanent Perimeter Fence $40 1000 m $40,000
Pennanent Sealed Roads $400 340 m $136,000
Pennanent Unsealed Roads $300 270 m $81,000
Drainage $100,000 1 item $100,000
Site Services $100,000 1 item $100,000

Ponds and Wetlands
Ponds and wetiands $400,000 1 item $400,000
Wilsons' dam $50,000 1 Item $50,000

Structural
Equipment Steelwork $260,000 1 Item $260,000

Mechanical
Installation 01 Equipment $80 8400 hrs $672,000 6 man -hoursllonne lor approx. 14001

Page90111 13104/99 at 13:08
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Scenario 2: WH Platform· 30.2 TJ/day

Voila Field Development

2. Construction •
BORAL
ENERGY

Calc: 7903·CAL·026 Sheet 3014

By: BrianSmlth ~r~ Revision: A

Checked By: IanNelli Itt:. Date: 13-Apr·99

File Locetlon : K~WL\08407903ICOS1\(PLTONS30.XLS]2. Construction
m Worley

Activity Description Unit Cost Unit Totsl Cost Remarks

A$ A$

PIping
Installation of Piping
• Permanent facilities $5,501,968 1 item $5,501,968

E&I
Installation of FJeld Eled

Install Utility $350,000 1 i1em $350,000
Generator $50,000 1 i1em $50,000
Main Switchboards $10,000 1 i1em $10,000
Distributton Boards $20,000 1 item $20,000
Variable Frequency Drives $15,000 1 Item $15,000
Motor Control Equipment $50,000 1 Item $50,000
General Area Ughting $70,000 1 item $70,000
Process Area Ughtlng $50,000 1 i1em $50,000
Cable & Assoc. $620,000 1 Item $620,000
Cathodic Protection System $20,000 1 Item $20,000
UPS $20,000 1 item $20,000
24 Vdc System $40,000 1 item $40,000
Telephone Facilities $40,000 1 item $40,000
Site Radio $15,000 1 Item $15,000

Installalion of FJeld Instr
• Permanent facilities $1,001,358 1 item $1,001,358
• Permanent facilities·Cabling $95,000 1 Item $95,000

Sub·Total 512,522,326

SITE RESTORATION

General tidy·up $100,000 1 $100,000

Sub·Total 5100,000

TOTAL S17,9n,106

Page 10 of 11 13/04/99 at 13:08
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Voila Field Development

3. Commissioning .r~rtJy

Scenario 2: WH Platform· 30.2 TJ/day

Calc: 7903-CAL-026 Sheet 4014

By: Brian Smith &b RevIsion: A

Checked By: Ian Neill (tJ Date: 13-Apr-gg

File Location: K:IWLIOlW07l103lCOSTI/PLTONS30.XLS)3. Commissioning
mWorley

Personnel Description Rate Manhours Total Cost Remarks

A$ (hours) A$

PREPABADONJPLANNING
Commissioning Leader $90 200 $18,000 40 hrslweek lor 5 weeks
Facilities Engineer (Process) $80 200 $18,000 40 hrslweek lor 5 weeks
Mechanical Engineer $80 200 $16,000 40 hrslweek lor 5 weeks
Electrical Engineer $80 200 $16,000 40 hrslweek lor 5 weeks
Installation Engineer $80 200 $16,000 40 hrslweek lor 5 weeks
Clerk $30 200 $6,000 40 hrslweek lor 5 weeks

Sub-Total .1200 $88,000
EXECUTION

Commissioning Leader $90 300 $27,000 60 hrslweek lor 5 weeks
Facilities Engineer (Process) $80 300 $24,000 60 hrslweek lor 5 weeks
Mechanical Engineer $80 300 $24,000 60 hrslweek lor 5 weeks
Electrical Engineer $80 300 $24,000 60 hrslweek lor 5 weeks
Installation Engineer $80 300 $24,000 60 hrslweek.lor 5 weeks
Clerk $30 300 $9,000 60 hrslweek lor 5 weeks
Mechanical Crew
Leading Hand $55 300 $16,500 60 hrslweek lor 5 weeks
Fitter $45 300 $13,500 60 hrslweek lor 5 weeks
Fitter $45 300 $13,500 60 hrslweek lor 5 weeks
Technical Assistant $40 300 $12,000 60 hrslweek lor 5 weeks
Instrument and Elelctrlcal Crew
Leading HandlElelctricai Technical Assistant $55 300 $16,500 50 hrslweek lor 5 weeks
Instrument Technical Assistant $40 300 $12,000 50 hrslweek lor 5 weeks

Sub-Total 3600 $216,000
0IIiEB

Accommodation $80 210 $16,800 6 people lor 5 weeks@$80/nlght
Travel $85 15 $1,275 3 cars x 5 weeks @1 retum trip/week

.m.ozs
TOTAL 4,800 $322,075

Page 110111 13104/99 at 13:08



Worley
BORAl Energy Resources ltd
Voila Field Development
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File Location: K:\WL\08407903\COSl'lPLTONSSO.XLS]Summary
•

BORAL
. ENERGY

Calc:

By:

Checked By : Ian Neill

Sheet

Revision:

Date:

1 of 4

A

13-Apr-99

Onshore Construction Cost Summary

Activity Description Cost

A$

1

Structural Steelwork $260,000
Piping $2,943,419

Sub-Total $3,203,419

2. Construction

Site Establishment $732,380
Camp Set-up $1,320,000
Camp Running Costs $766,000
Site Offices and Storage Compounds $826,600
Site Personnel $1,086,800
Additional On-site Factors $500,000
Equipment $123,000
Sub-Contractors $13,328,079
Site Restoration $100,000

Sub-Total $18,782,859

I'll

Planning & Preparation $88,000
Execution $216,000
Travel & Accommodation $18,075

Sub-Total $322,075

TOTAL $22,308,354

Pltons60 Summary Page 1 of 11 13104/99 at 13:08



Fife Location : K.~WLI08<I07IlO31COS1\(P~TON560.XLS)1. Fabrlcalion

Voila Field Development

1. Fabrication .r~=y

Scenario 2: WH Platform· 60.4 TJ/day

Calc: 7903-CAL-Q27

By : Brian Smith BJ)

Checked By : Ian Neill ~I

Sheet 2014

Revision: A

Date: 23-Mar·99 Worley

ActiVity Description Unit Cost Unit Total Cost Remarks

A$ A$

STRUCTURALSTEEWNORK
Equipment Steelwork $260,000 1 $260,000

Sub-Total $260,000

fI.flN.G
Fabricate Spool Pieces . $2,943,419 1 $2.943,419

Sub-Total $2,943,419

TOTAL $3,203,419 (Fabrication)

Pltons60 1. Fabrication Page 2 01 11 23103199 8t13:21



Yolla Field Development

2. Construction •
BORAL

.. ENERGY

Calc: 7903·CAL·027 Sheet 30f4

By: Brian Smith ,j'1J Revision: A

t7JChecked By: Ian Neill iJ. Date: 23·Mar·99

File Location: K:IWlIO&407003ICOS1'.(PLTONS60.XLSJ2. Conalruction
m Worley

Scenario 2: WH Platform· 60.4 TJ/day

Activity Description Unit Cost Unit Total Cost Remarks

A$ A$

SITE ESTABLISHMENT

Inlllal
Construction Security Fencing $40 1500 m $60,000 Perimeter fenes around construction site
Security Gatehouse $100 66 wks $6,600 12m x 3m, 66 wks
S~e toilets (temporary) $80 66 wks $5,280 Single units, 66 wks ( 2 units @ $40 each)
Fabricate Project Sign $500 1 item $500

ClvllWoru
Remove Topsoil and Stockpile $3 22000 m2 $66,000 Excavation of 300mm thk layer, stockpiled on site
Cap Site with Crushed Rock $12 22000 m' $264,000 150mm thk crushed rock, grading, rolling, compac.
Initial Road Construction $20 6000 m' $120,000 300mm thk crushed rock
Drainage Management $50,000 1 item $50,000

Electrical & Communications Supply
Re-arrange Local Unes $50,000 1 item $50,000
Generator Sets (Initial) $0 13 wks $0 Based on power supply up and running
Site Reticulation $100,000 1 item $100,000
Phone Unes (20ft, Initial) $10,000 1 item $10,000

RoadWoru
Waarre Road Upgrade $0 . item $0 Cost to be supplied by Shire of Corangamite
Waare Road Underpass $0 . item $0 Cost to be supplied by Shire of Corangamite

Sub-Total $732,380

PllonsGO 2. Construction Page 3 of 11 23103199 at 13:21



Scenario 2: WH Platform· 60.4 TJ/day

Yolla Field Development

2. Construction •
BORAL•... ···ENERGY

Calc: 7903-CAL·027 Sheet 3014

By: Brian Smith Ifl; Revision: A

Checked By: Ian Neill IJ Date: 23·Mar·99

File Location: K:IWLI084079031COsn(PLTONS60.XLSj2. Conslnlclion
m Worley

Activity Description Unit Cost Unit Total Cost Remarks

AS AS

CAMpSET.Up

Mobilisation of C!lmp
Site grading $4 3000 m2 $12,000 Camp size 150m x 100m, 200mm excavation
Perimeter Fence $40 600 m $24,000
Hardstand $50,000 1 item $50,000
Plumbing $30,000 1 item $30,000
Electrical Reticulation $30,000 1 item $30,000
Septic System $20,000 1 item $20,000 Based on Using site septic system
Power Supply to Site $0 1 item $0 Based on camp being at construction site
Water $20,000 1 item $20,000
Telephone Connections $10,000 1 item $10,000

$'Ipply Camp (80 man)
includes, Sleeping/Ablutions, Mess, $1,000,000 1 item $1,000,000 UGS Quotation from AUSCO for 96 man camp ($1.126M)
Wet Canteen, Office, AlC's
Transportation
Craneage and Dogman $2,000 12 days $24,000

Paths and Plinths $50,000 1 item $50,000
Covered Arees $50,000 1 item $50,000

Sub-Total $1,320,000

Pltons60 2. Construction Page 4 of 11 23103199 at 13:21



File Location: K:IWlI08407903ICOSl\lPLTONS60.XLS)2. Conslruclion

Yolla Field Development

2. Construction .~~::GIy

Scenario 2: WH Platform - 60.4 TJ/day

Calc: 7903·CAL·027

By: Brian Smith #/5
Checked By : Ian Neill 13J

Sheet 3 of 4

Revision: A

Date: 23·Mar·99 m Worley

Activity Description Unit Cost Unit Total Cost Remarks

AS AS

CAMP RUNNING COSTS

Camp Running Cost
Electricity $700 60 wks $42,000
Potable Water $200 60 wks $12,000
Septic Disposal $200 60 wks $12,000
Catering $35 ooסס2 m·days $700,000 $35 per man per day, approx. 20, OOOman days

Sub-Total $766,000

Pltons60 2. Construction Page 5 of 11 23103199 at 13:21



File Location: K:IWl.I08407l103ICOST\lPlTONS80.XLS]2. Construelion

Voila Field Development

2. Construction .r~rtJy

Scenario 2: WH Platform· 60.4 TJ/day

Calc: 7903-CAL·027

By: Brian Smith8.5
Checked By : Ian Neill 110

Sheet 30f4

Revision: A

Date: 23-Mar·99 m Worley

ActiVity Description Unit Cost Unit Total Cost Remarks

A$ A$

SITE OFFICES AND STORAGE COMPOUNDS

Offices $600 66 wks $39,600 6 units, 12m x 3m ($100 each)
Office furniture $25,000 1 item $25,000
Crib Huts $600 66 wks $39,600 6 units, 12m x 3m ($100 each)
Change rooms $400 66 wks $26,400 4 units, 12m x 3m ($100 each)
Security Fencing $40 200 m $8,000
Warehouse (15 x 30) $90.000 1 Item $90.000

Establishment of Services
MobIDemob Offices, Ablutlons,etc $3,000 20 item $60,000 $3,000 Includes mob and demob of units
Septic Installation $50,000 1 item $50,000
Ablution Blocks $300 66 wks $19,800 6 units, 30 man unit ($30 each)
Raw Water $20,000 1 Item $20,000
Potable Water. Establish $50.000 1 item $50,000
Potable Water, running $200 66 wks $13.200
Waste Water Disposal $20,000 1 item $20,000
Reticulation of Electrical Supply $50,000 1 item $50,000
Power Supply, running $500 66 wks $33,000
Telecommunications $1.000 66 wks $66.000 running costs for worley phones only

Vehicle Leasing and Running $6.000 15 mths $90,000 site vehicles (6 vehicles 0 $1ooo/mthlvehlcle)
Personal Protective Equipment $500 60 item $30,000
First Aid Station $30.000 1 item $30,000 includes ATCO hut

Miscellaneous Expenses $1,000 66 wks $66,000

Sub-Total $826,600

Pltons60 2. Construction Page 6 of 11 23103199 at 13:21



Scenario 2: WH Platform· 60.4 TJ/day

Yolla Field Development

2. Construction
_ BORAL.... ENERGY

Calc: 7903·CAL·027 Sheet 3 014

By: BrianSmith t'{/J Revision: A

Checked By: lanNeill 1l Dale: 23·Mar·99

File Location: K~WL\08407903\COSl\(PLTONS60.XLSJ2.Cons1ruction
m Worley

Activity Description Unit Cost Unit Total Cost Remarks

A$ A$

SITE PERSONNEL

Site Support Personnel
Store Manager $3,300 52 wks $171,600 Estimated unit Cost
Store Assistant $2,200 52 wks $114,400 Estimated unit Cost
Crane Drivers $2,200 52 wks $114,400 Estimated unit Cost
Dogman $2,200 52 wks $114,400 Estimated unit Cost
Gate person (day) $2,200 52 wks $114,400 Estimated unit Cost
Gate person (night) $2,200 52 wks $114,400 Estimated unit Cost
Nurse $2,200 52 wks $114,400 Estimated unit Cost
Peggy $4,400 52 wks $228.800 2 people @ $22001wk

Sub-Total $1,086,800

Pltons60 2. Construction Page 7 01 11 23103199 at 13:21



File Location: K.~WLI08407U031COSTl(PLTONS80.XLS]2.Con.1rUCtion

Yolla Field Development

2, Construction .r~ttJy

Scenario 2: WH Platform· 60.4 TJ/day

Calc: 7903-CAL-027

By : Brian Smith lIP
Checked By : Ian Neill t1J..)

Sheet 3014

RevisIon: A

Date: 23·Mar·99 m Worley

Activity Description Unit Cost Unit Total Cost Remarks

AS AS

AOOmONAl ON-SITE FACTORS

Coat of Site Agreement
Union costs $2.50 200000 hrs $500,000 $2.50/man I hr

prices)
Sub.Total $500,000

EQUIPMENT

Cranes $60,000 1 item $60,000 purchase
Forldilt $500 66 wks $33,000
Tanker (inclUding driver) $1,500 20 wks $30,000

Sub-Total $123,000

Pltons60 2. Construction Page8of11 23103199 at 13:21



Scenario 2: WH Platform· 60.4 TJ/day

Yolla Field Development

2. Construction •
BORAL

. ENERGY

Calc: 7903·CAL·027 Sheet 3014

By: Brian Smith l ff5 Revision: A

Checked By: Ian Neill .:fJ!, Date: 23-Mar·99

File Location: K~WLI08407903\COSl\(PLTONS60.XLS)2. Construction
mWorley

Activity Description Unit Cost Unit Total Cost Remarks

A$ A$

SUBCONTRACTORS

Civil" Earth Wor.ks
Site Preparation $260,000 1 item $260,000
Equipment Foundations $600,000 1 item $600,000
Pipe Track $1,280,000 1 item $1,280.000
Miscellaneous Concrete $150,000 1 item $150,000

Buildings ControVSwitch gear room $1,000 200 m2 $200,000
Compressor Building $750 200 m2 $150,000
Emergency Response Shed $500 30 m2 $15.000
Analyser Shed $500 30 m2 $15.000
Chemical Store $500 30 m2 $15,000
Workshop $500 40 m2 $20.000
Gatehouse $500 20 m2 $10.000

Sila civjl Wprle Permanent Perimeter Fence $40 1000 m $40.000
Permanent Sealed Roads $400 340 m $136,000
Permanent Unsealed Roads $300 270 m $81.000
Drainage $100.000 1 item $100,000
Site Services $100.000 1 item $100,000

Ponds and Wetlands
Ponds and wetlands $400.000 1 item $400,000
Wilsons' darn $50.000 1 item $50.000

Structural
Equipment Steelwork $260,000 1 item $260,000

Mechanlcel
Installation 01 Equipment $80 8400 hrs $672,000 6 man ·hoursltonne for approx. 14001

Pltons60 2. Construction Page 9 of 11 23103199 at 13:21



Voila Field Development

2. Construction •
BORAL
ENERGY

Calc: 7903-CAL-027 Sheet 30f4

By: Brian Smith 8~ Revlalon: A

Checked By: Ian Neill IiJ Date: 23-Mar-99

File Location: K~WLI084079031COSl\(PLTONS60.x~S)2.ConalrUclion
mWorley

Scenario 2: WH Platform· 60.4 TJ/day

ActiVity Description Unit Cost Unit Total Cost Remarks

AS AS

Piping
Insta"ation of Piping
• Permanent facilltles $6.183,654 1 Item $6,183.654

Eld
'''''lallation of Reid Eled

Install Utility $350,000 1 item $350,000
Generator $50,000 1 hem $50,000
Main Switchboards $10,000 1 item $10,000
Distribution Boards $20,000 1 item $20,000
Variable Frequency Drives $15,000 1 item $15.000
Motor Control Equipment $50,000 1 Item $50.000
Generel Area Ughting $70,000 1 item $70.000
Process Area Ughllng $50.000 1 Item $50.000
Cable & Assoc. $620.000 1 item $620,000
Cathodic Protection System $20.000 1 item $20,000
UPS $20.000 1 Item $20,000
24 Vdc System $40.000 1 Item $40,000
Telephone Facilities $40.000 1 item $40,000
She Radio $15.000 . 1 item $15,000

IllII!allatloo of Reid Inslr
• Pennanenl facilities $1,125,425 1 item $1.125,425
- Pennanenl facilities-Cabling $95,000 1 item $95.000

Sub-Total $13,328,079

SITE RESTORATION

General tldy-up $100.000 1 $100,000

Sub-Total $100,000

TOTAL $18,782,859

Pltons60 2. Construction Page 10 of 11 23103199 at 13:21 "1



Voila Field Development

3. Commissioning .r~~1y

Scenario 2: WH Platform· 60.4 TJ/day

Calc: 7903-CAL·027 Sheet 4014

By: BrianSmithM Revision: A

Checked By : Ian Neill ;;fJ} Date: 23-Mar-99

File Location: K~WlI08407903lCOS1\(PLTONSSO.XLS)3. Commissioning
mWorley

Personnel DescriptIon Rate Manhours Total Cost Remarks

A$ (hours) A$

.......'n

Commissioning Leader $90 200 $18,000 40 hrslweek lor 5 weeks
Facilities Engineer (Process) $80 200 $16,000 40 hrslweek lor 5 weeks
Mechanical Engineer $80 200 $16,000 40 hrslweek lor 5 weeks
Electrical Engineer $80 200 $16,000 40 hrslweek lor 5 weeks
Installation Engineer $80 200 $16,000 40 hrslweek lor 5 weeks
Clerk $30 200 $6,000 40 hrslweek lor 5 weeks

SUb-Total 1200 $88,000
EXECUTION

Commissioning Leader $90 300 $27,000 60 hrslweek lor 5 weeks
Facilities Engineer (Process) $80 300 $24,000 60 hrslweek lor 5 weeks
Mechanical Engineer $80 300 $24,000 60 hrslweek lor 5 weeks
Electrical Engineer $80 300 $24,000 60 hrslweek lor 5 weeks
Installation Engineer $80 300 $24,000 60 hrslweek lor 5 weeks
Clerk $30 300 $9,000 60 hrslweek lor 5 weeks
Mechanical Crew
Leading Hand $55 300 $16,500 60 hrslweek for 5 weeks
Fitter $45 300 $13,500 60 hrslweek lor 5 weeks
Fitter $45 300 $13,500 60 hrslweek for 5 weeks
Technical Assistant $40 300 $12,000 60 hrslweek for 5 weeks
Instrument and Elelctrlcal Crew
Leading Hand/Elelctrical Technical Assistant $55 300 $18,500 50 hrslweek lor 5 weeks
Instrument Technical Assistant $40 300 $12,000 50 hrslweek lor 5 weeks

Sub-Total a6.OO $216,000
OIH.EB

Accommodation $80 210 $16,800 6 people lor 5 weeks@$80/night
Travel $85 15 $1,275 3 cars x 5 weeks @1 retum triplweek

S.1.8JlZ5

TOTAL 4,800 $322,075

Pltons60 3. Commissioning Page 11 of 11 23103199 at 13:21
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645

IIIOperational Cost Estimate
_BORAL

JobNlIIIIber 084/07903 c.J<.No. 7903-CAL-mlmYoDa Development Scenario 2 - Platfonn ENERGY Prepondby Wew/At Jlcy B

Base Case ·45.3 TJ/day Cbe<ked b1 B.Smidt Ij 00'" 9-A...·99

K:\WL\IlIl407903\COS1' PLATOPEX.xLS]bue cue

Capex
Curent estimate
Offshore
Onshore

Human resources
Shifllength
All supervisors are worldng supervisors
Offshore
Onshore· weekday

Onshore· weeknight and all weekend

Main components of opex

Resenlolr studies and well Intervention
Internal pipeDne survey· Intelligent pigging
Pipeline external Inspns offshore
Communications links
Helicopter when needed
Supply boat when needed
Standby boat when needed
Ashlng damage
Glycol
Stenchant
Diesel fuel· onsh use
Personnel vehicle lease
Major overhauls· rotating equip
Warehousing' degradation of stocks
Parts usage
Insurance· assets offsh
Insurance - assets onsh
Insurance· wells
Insurance' public risk
Meter proving
Personnel· day 12h
Personnel· nightlweekend 12h
Contracllabour fUll time
Contract services· maintenance etc
laboratory services
Engineering services
Corporate overhead

Subtotal

Contingency

TOTAL

345,592 AUDk
276,103
69,488

12 h

Nil regular, neither daily visits or living offshorel
8 ·staff"
2 conlractor
2 ·staff"

Nights, weekend days
Supvr 1
Oper 1

2

Status

A$3M per year (Boral)
A$1 M every 5 years
Once every 2 years @ A$250k

Say 24 flights per year 0 2h 0 2200/11
Allow per year
Allow per year, possibly reqd for well ops, w1rellne etc
No allowance here
A$2Jl., 10,000 Uyr
Allow
Allow
Half of capital cost· 2 vehicles @ avg 40k
Allow
1.5% of capax· 10% per year
1% of capex per year

2wells
Allow
Allow
10
4
2
Allow
Allow equiv of one chemist and equip charge - approx
Allow
Allow equiv of one fulltime senior person/director incl oh

15%

Day staff

Supvr 1
Oper 2
Elec 1
Mech 1
RotEq 0
PIM 0
Labour 1
Engr 0
Admin 1
Whouse 1

8

AUDk

3,000
200
125
80

106
150
100

20
5

20
40

300
518

3,456
1,933

278
15

250
25

700
360
140
300
75

250
150

12,596

1,889

14,485

Opex relative weighting
This table shows how opex varies year by year as operation changes

Plalope.. base case

aPEX

10,000

14.000

12.000

10,000

§
'.000....
'.000

_.000

2.000

Reality check

Opex as percentage 01 capex
Should be in range of 3-5%
Capax
Check .... As percentage 01 base opex value

Year

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Page I of3

Due to cost Opexby
Due to culling! year

Base complexity decline Net effect A$k
0.000 0.000

1.00 1.00 1.00 1.00 14,485
1.00 1.00 1.00 1.00 14,485
1.00 1.00 1.00 1.00 14,485
1.00 1.00 1.00 1.00 14,485
1.00 1.00 1.00 1.00 14.485
1.00 1.00 1.00 1.00 14.485
1.00 1.00 1.00 1.00 14,485
1.00 1.00 1.00 1.00 14.485
1.00 1.00 1.00 1.00 14,485
1.00 1.00 1.00 1.00 14,485
1.00 1.00 1.00 1.00 14,485
1.00 1.00 1.00 1.00 14,485
1.00 1.00 1.00 1.00 14,485
1.00 1.00 1.00 1.00 14,485
1.00 1.00 1.00 1.00 14.485
1.00 1.00 1.00 1.00 14,485
1.00 1.00 1.00 1.00 14,485
1.00 1.00 1.00 1.00 14,485
1.00 1.00 1.00 1.00 14,485
1.00 1.00 1.00 1.00 14,485

345,592
4.19%

9I04J99 II 8:50
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• Operational Cost Estimate
.BORAL

Job N...berl084 I 07903 !c.Jc.No. 7903-CAL-028iii Yolla Development Scenario 2· Platform "-"<1..,1 1.NeiI1.~ ~ Iln 8

Low Flow Case • 30.2 TJ/day ENERGY CIlcckecI bll 8. Smilll ~..1 Dote 9-Apr-99

K:\WLID8407903\COSl PLATOPEX.lCl.Slbuecue

Capex
Curent estimate
Offshore
Onshore

Human resources
Shift length
All supervisors are wOl1dng supervisors
Offshore
Onshore - weekday

Onshore· weeknight and all weekend

Main components of opex

Reservoir studies and well intervention
Internal pipeline survey - Intelligent pigging
Pipeline external Inspns offshore
Communications links
Helicopter when needed
Supply boat when needed
Standby boat when needed
FIShing damage
Glycol
Stenchant
Diesel fuel - onsh use
Personnel vehicle lease
Major overhauls - rotating equip
Warehousing - degradation 01 stocks
Parts usage
Insurance - assets offsh
Insurance - assets onsh
Insurance - wells
Insurance - public risk
Meter prOVing
Personnel - day 12h
Personnel· nlghVweekend 12h
Contract labour full time
Contract services - malntenance etc
Laboratory services
Engineering services
Corporate overhead

Subtotal

Contingency

TOTAL

336,386 AUDk
270,424

65,962

12 h

Nil regular, neither daily visits or Jiving offshoreI
8 ·staff"
2 contractor
2 ·staff"

Nights, weekend days
Supvr 1
Oper 1

2

Status

A$3M per year (Boral)
A$IM every 5 years
Once every 2 years 4) A$250k

Say 24 flights per year 0 2h 4) 2200/h
Allow per year
Allow per year, possibly reqd for well ops, wirellne etc
No allowance here
A$2JL, 10,000 L.Jyr
Allow
Allow
Half of capital cost· 2 vehicles 4) avg 40k
Allow
1.5% of capex • 10% per year
1% of capex per year

2wells
Allow
Allow
10
4
2
Allow
Allow equlv of one chemist and equip charge· approx
Allow
Allow equlv 01 one fulltime senior person/director Incl oh

15%

Day staff

Supvr 1
Oper 2
Elec 1
Mach 1
RotEq 0
PIM 0
Labour 1
Engr 0
Admin 1
Whouse 1

8

AUDk

3,000
200
125
80

106
150
100

20
5

20
40

300
505

3,364
1,693

264
15

250
25

700
360
140
300
75

250
150

12,436

1,665

14,301

Opex relative weighting
This table shows how opex varies year by year as operation changes

Platopelliow cue

OPEX

10.000

1'.000

12.000

10,000

§
'.000

~

'.000

•.coo

2,000

Realltycheck

Opex as percentage of capex
Should be In range of 3-5%
Capex
Check .... As percentage of base apex value

Year

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Page 2 00

Due to cost Opexby
Due to cutting! year

Base complexity decline Net effect A$k
0.000 0.000

1.00 1.00 1.00 1.00 14,301
1.00 1.00 1.00 1.00 14,301
1.00 1.00 1.00 1.00 14,301
1.00 1.00 1.00 1.00 14,301
1.00 1.00 1.00 1.00 14,301
1.00 1.00 1.00 1.00 14,301
1.00 1.00 1.00 1.00 14,301
1.00 1.00 1.00 1.00 14,301
1.00 1.00 1.00 1.00 14,301
1.00 1.00 1.00 1.00 14,301
1.00 1.00 1.00 1.00 14,301
1.00 1.00 1.00 1.00 14,301
1.00 1.00 1.00 1.00 14,301
1.00 1.00 1.00 1.00 14,301
1.00 1.00 1.00 1.00 14,301
1.00 1.00 1.00 1.00 14,301
1.00 1.00 1.00 1.00 14,301
1.00 1.00 1.00 1.00 14,301
1.00 1.00 1.00 1.00 14,301
1.00 1.00 1.00 1.00 14,301

336,386
4.25%

9104199 II 8='0



• Operational Cost Estimate
.BORAL

Job_be< 084/07903 CaJc.No. 17903-CAlA28iii YoUa Development Scenario 2· Platfonn ....... bJ LNcilI/1). lin I B

High Flow Case. 60.4 TJ/day ENERGY ChecUdbJ B. Smithlfll Dale I 9-Apr.99

K:\WL\Il84t7l903ICOs-NPLATOPEXJCLS]buc ....

Capax
Curent estimate
Offshore
Onshore

Human resources
Shift length
All supervisors are working supervisors
Offshore
Onshore· weekday

Onshore· weeknight and all weekend

Main components of opex

ReservOir studies and well Intervention
Internal pipeline survey· Intelligent pigging
Pipeline extemallnspns offshore
Communications links
Helicopter when needed
Supply boat when needed
Standby boat when needed
Fishing damage
Glycol
Stenchant
Diesel fuel· onsh use
Personnel vehicle lease
Major overhauls· rotating equip
Warehousing' degradation of stocks
Parts usage
Insurance· assets offsh
Insurance - assets onsh
Insurance· wells
Insurance· public rtsk
Meter proving
Personnel· day 12h
Personnel· nighllWeekend 12h
Contract labour full time
Contract services· maintenance etc
laboratory services
Engineering services
Corporate overhead

Subtotal

Contingency

TOTAL

372,818 AUDk
300,968

71,850

12 h

Nil regular, neither daily visits or living offshorel
8 ·staff"
2 contractor
2 ·staff"

Nights, weekend days
Supvr 1
Oper 1

2

Status

A$3M per year (Boral)
A$1 M every 5 years
Once every 2 years 0 A$250k

Say 24 ffights per year 0 2h 0 22001h
Allow per year
Allow per year, possibly reqd for well ops, w1reline etc
No allowance here
A$2IL, 10,000 Llyr
Allow
Allow
Half of capital cost· 2 vehicles 0 avg 40k
Allow
1.5"10 of capex • 10% per year
1% of capex per year

2wells
Allow
Allow
10
4
2
Allow
Allow equiv of one chemist and equip charge· approx
Allow
Allow equiv of one fulitlme senior person/director inci oh

15%

Day staff

Supvr 1
Oper 2
Elec 1
Mach 1
RotEq 0
PIM 0
Labour 1
Engr 0
Admin 1
Whouse 1

8

AUDk

3,000
200
125
80

106
150
100

20
5

20
40

300
559

3,728
2,107

287
15

250
25

700
360
140
300

75
250
150

13,092

1,964

15,056

Opex relative weighting
This table shows how opex varies year by year as operation changes

Plaaopt:.l hip case

OPEX

18.000

14,000

12,000

10.000

58.000

8.000.-
2.000

Reality check

Opex es percentage of capex
Should be in range of 3-5"10
Capax
Check .... As percentage of base apex value

Year

1
2
3
4
5
8
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Page 3 of3

Due to cost Opexby
Due to cutting! year

Base complexity decline Net effect A$k
0.000 0.000

1.00 1.00 1.00 1.00 15,056
1.00 1.00 1.00 1.00 15,056
1.00 1.00 1.00 1.00 15,056
1.00 1.00 1.00 1.00 15,056
1.00 1.00 1.00 1.00 15,056
1.00 1.00 1.00 1.00 15,056
1.00 1.00 1.00 1.00 15,056
1.00 1.00 1.00 1.00 15,056
1.00 1.00 1.00 1.00 15,056
1.00 1.00 1.00 1.00 15,056
1.00 1.00 1.00 1.00 15,056
1.00 1.00 1.00 1.00 15,056
1.00 1.00 1.00 1.00 15,056
1.00 1.00 1.00 1.00 15,056
1.00 1.00 1.00 1.00 15,056
1.00 1.00 1.00 1.00 15,056
1.00 1.00 1.00 1.00 15,056
1.00 1.00 1.00 1.00 15,056
1.00 1.00 1.00 1.00 15,056
1.00 1.00 1.00 1.00 15,056

372,818
4.04"10

9104199 II 8:50
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YOLLA SCOPING STUDY

Heat and Material Balance - Nee Buoy and Onshore Gas Plant
Base Case - 45.3 TJ/d

1 I , I 3 I • I 5 • I 7 I 8 I • T 10 I 11 I " I 13 I 14 I 15 I " I 17 I 18

Liquids Ex
Feed to Gas Feed to Gas Ex GaslGas Feed to Low Sales Gas Ex Low Flash Hashed Liquids Ex Feed to Inlet Produced

Inlet Gas to Gas from Filter Dehydration Dehydrated Exchanger to IT Temperature Dew Point GaslGas TempertW'e Condensale Liquids Ex Liquids Ex Filter Liquid Water to

Wellstream SluR: Catcher SluR. Catcher Coalescer Packaoe Gas Valve Senarator Gas Exchwioer Fuel Gas Seoarator ExLTS Slu~Ca1cher Slu~~cher Coalescer Seearator MEG Re.en

Pressure kP. 600J 600J 600J 600J 600J 5900 5850 4190 4190 4140 4140 4190 200J 600J 200J 200J 200J 200J
Temperature "C 10.0 30.0 30.0 29.2 29.2 29.6 12.0 1.4 1.4 21.7 21.7 1.4 -9.0 30.0 22.6 19.1 19.8 19.8

Vapour Fraction 0.8584 0.8892 1.0000 0.9999 1.0000 1.0000 0.9950 0.9891 1.0000 1.0000 1.0000 0.0000 0.1919 0.0000 0.1781 0.2432 0.1848 0.0000
Molar Flow k..,lIM 2418.1 2418.1 2150.3 2251.3 2251.1 2249.3 2249.3 2249.3 2224.8 2224.8 21.2 24.4 24.4 267.8 267.8 0.2 292.5 93.6
MoleWeighl 27.76 27.76 24.46 24.82 24.81 24.82 24.82 24.82 24.51 24.51 24.51 52.60 52.60 54.25 54.25 61.55 54.12 22.71
Mass Flow k"'" 67124 67124 52592 55868 55854 55821 55821 55821 54535 54535 519 1286 1286 14531 14531 14 15831 2125
Density k&lm' 1Od.95 89.54 72.20 74.31 74.29 72.59 81.32 57.28 56.08 48.76 48.76 607.86 202.33 682.52 202.53 177.08 198.40 1Od9.42
Actual Flowrate m'Ih< 639.6 749.7 728.4 751.8 751.8 769.0 686.5 974.6 972.5 1118.4 10.6 2.1 6.4 21.3 71.7 0.1 79.8 2.0
Gas Flowrate SmlJhr 57176 57176 50843 53232 53226 53183 53183 53183 52605 52605 500 578 578 6333 6333 5 6916 2212
Enthalpy kllh< -371436670 -367720146 -303712066 -320302231 -320253476 -319687024 -321972754 -321972581 -317616866 -315331126 -2998069 -4355716 -4355716 -64008080 -64008081 -48754 -68412552 -28398036

Methane mole (rae. 0.6136 0.6136 0.6746 0.6610 0.6610 0.6616 0.6616 0.6616 0.6669 0.6669 0.6669 0.1798 0.1798 0.1238 0.1238 0.1674 0.1285 0.0000
Ethane mole (rae. 0.0734 0.0734 0.0762 0.0800 0.0800 0.0800 0.0800 0.0800 0.0798 0.0798 0.0798 0.IOd5 0.IOd5 0.0507 0.0507 0.0728 0.0553 0.0000
Propane mole (rae. 0.0360 0.0360 0.0334 0.0397 0.0397 0.0397 0.0397 0.0397 0.0384 0.0384 0.0384 0.1602 0.1602 0.0573 0.0573 0.0926 0.0660 0.0000
j·Bwane mole (rae. 0.0062 0.0062 0.0049 0.0055 0.0055 0.0055 0.0055 0.0055 0.0051 0.0051 0.0051 0.0479 0.0479 0.0167 0.0167 0.0252 0.0193 0.0000
n-Butane mole (rae. 0.0100 0.0100 0.0072 0.0080 0.0080 D.OO8O 0.0080 0.0080 0.0071 0.0071 0.0071 0.0933 0.0933 0.0320 0.0320 O.Od77 0.0371 0.0000
i-Pentane mole (rae. 0.0037 0.0037 0.0020 0.0021 0.0021 0.0021 0.0021 0.0021 0.0016 0.0016 0.0016 O.Od80 O.Od80 0.0171 00171 0.0246 0.0197 0.0000
n-Pentane mole (rae. 0.0037 0.0037 0.0018 0.0019 0.0019 0.0019 0.0019 0.0019 0.0014 0.0014 0.0014 0.0530 0.0530 0.0194 0.0194 0.0276 0.0222 0.0000
n-Hexane mole frae. 0.0052 0.0052 0.0014 0.0014 0.0014 0.0014 0.0014 0.0014 0.0007 0.0007 0.0007 0.0727 0.0727 0.0356 0.0356 0.Od85 0.0387 0.0000
n-Heptane mole (rae. 0.0071 0.0071 0.0010 0.0010 0.0010 0.0010 0.0010 0.0010 0.0002 0.0002 0.0002 0.0686 0.0686 0.0564 0.0564 0.0740 0.0574 0.0000
n.()ctane moleC~ 0.0053 0.0053 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0000 0.0000 0.0000 0.0275 0.0275 0.0450 0.0450 0.0570 0.0435 0.0000
n-Nonane mole (rae. 0.0033 0.0033 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0000 0.0000 0.0000 0.0083 0.0083 0.0287 0.0287 0.0350 0.0270 0.0000
n-Decane mote Crae. 0.0020 0.0020 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0024 0.0024 0.0180 0.0180 0.0207 0.0167 0.0000
n-Undecane mote frae. 0.0081 0.0081 0.0001 0.0001 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0041 0.0041 0.0724 0.0724 0.0757 0.0667 0.0000
Carbon Dioxide mole (rae. 0.1812 0.1812 0.1939 0.1958 0.1958 0.1959 0.1959 0.1959 0.1967 0.1967 0.1967 0.1294 0.1294 0.0792 0.0792 0.1052 0.0834 0.0062
Nitrogen mole (rae. 0.0019 0.0019 0.0021 0.0021 0.0021 0.0021 0.0021 0.0021 0.0021 0.0021 0.0021 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0000
Water tlXlle frae. 0.0354 0.0354 0.0010 0.0010 0.0010 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0002 0.0002 0.3116 0.3116 0.1189 0.2854 0.8908
MEG mole (rae. O.DOdO 0.0040 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0359 0.0359 0.0070 0.0329 0.1029
TEG mole (rae. 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 - 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

TOTAL mole (rae. 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

K:\W'L'IllI-tll79Ol\EftOCESS\(IiM8(NCC).xL)NOC
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YOLLASCOPINGSTUDY

Heat and Material Balance - Nee Buoy and Onshore Gas Plant
Base Case - 45.3 TJ/d

" I 20 I 21 I 22 I 23 I 24 I 25 I 2. I 27 I 28 I 29 I I I I I I I
Condensate Liquid Ex Vapour Ex

ExInJet Condensate Condesate Compressed Complessed Cooled Gas Recycled
Liquid Stabilizer Cooled Condensate Stabilizer Condensate Cooled Gas Ex Vapour Ex Inlet Gas Ex C- Ex &2201 Condesate

SeDaralor Packa2C Condensate to Stora£e Packa2C Vapour &2202 AlB Liquid Separator 2201AIB AlB Vapour

Pressure tP. 2OCO 450 4<lO 101 400 6050 600J 2OCO 6050 600J 600J
Temperature 'C 19.8 112.2 40.0 40.2 16.4 185.4 45.0 19.8 112.6 45.0 34.1

Vapour Fraction 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 0.3811 1.0000 1.0000 1.0000 0.8649
MolarAow tmolllv 144.9 97.9 97.9 97.9 47.0 47.0 47.0 54.1 54.1 54.1 101.0
Mole Weight 84.26 106.54 106.54 106.54 37.85 37.85 37.85 27.71 27.71 27.71 32.42
Mass Row t"", 12209 10430 10430 10430 1778 1778 1778 1498 1498 1498 3276
Density tglm' 678.03 609.19 677.82 677.12 6.56 68.75 238.53 25.06 57.89 78.99 128.40
Actual Hawrate m'Ilv 18.0 17.1 15.4 15.4 271.1 25.9 7.5 59.8 25.9 19.0 25.5
Gas Aowrate Sm'1Iu' 3426 2315 2315 2315 1111 1111 1111 1278 1278 1278 2389
Enthalpy tJlIu' -31300133 -20934232 -22734759 -22734788 -7574861 -7120735 -7868269 -8714383 -8518703 -8722062 -16590330

Methane mole {rae. 0.0580 0.0000 0.0000 0.0000 0.1789 0.1789 0.1789 0.5398 0.5398 0.5398 0.3720
Ethane mole lrac. 0.0667 0.0000 0.0000 0.0000 0.2057 0.2057 0.2057 0.1202 0.1202 0.1202 0.1600
Propane mole (rae. 0.1111 0.0172 0.0172 0.0172 0.3069 0.3069 0.3069 0.0590 0.0590 0.0590 0.1743
i-Butane mole Crx. 0.0361 0.0393 0.0393 0.0393 0.0293 0.0293 0.0293 0.0079 0.0079 0.0079 0.0178
n-Butane mole (rae:. 0.0708 0.0854 0.0854 0.0854 0.0404 0.0404 0.0404 O.Dlll O.Dlll 0.0111 0.0248
i-Pentane mole (rae. 0.0388 0.0533 0.0533 0.0533 0.0086 0.0086 0.0086 0.0025 0.0025 0.0025 0.0053
n-Pentane JIK)lc {rae. 0.0440 0.0617 0.0617 0.0617 0.0072 0.0072 0.0072 0.0022 0.0022 0.0022 0.0045
n-Hexane mole (rae. 0.0777 0.1132 0.1132 0.1132 0.0037 0.0037 00037 0.0013 0.0013 0.0013 0.0024
n-Heptane mole (rae. 0.1157 0.1704 0.1704 0.1704 0.0017 0.0017 0.0017 0.0006 0.0006 0.0006 0.0011
n..()ctane fIK)le (rae. 0.0878 0.1297 0.1297 0.1297 0.0004 0.0004 0.0004 0.0002 0.0002 0.0002 0.0003
n-Nonane mole (rae. 0.0545 0.0806 0.0806 0.0806 0.0001 0.0001 0.0001 0.0000 0.0000 0.0000 0.0001
n-Decane mole (rae. 0.0337 0.0498 0.0498 0.0498 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
n-Undecane rmle (rae. 0.1347 0.1993 0.1993 0.1993 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Carbon Dioxide mole (rae. 0.0699 0.0000 0.0000 0.0000 0.2157 0.2157 0.2157 0.2531 0.2531 0.2531 0.2357
Nitrogen mole (rae. 0.0000 0.0000 0.0000 0.0000 0.0001 0.0001 0.0001 0.0008 0.0008 0.0008 0.0005
Water mole Crae. 0.0004 0.0000 0.0000 0.0000 0.0013 0.0013 0.0013 0.0012 0.0012 0.0012 0.0013
MEG moleCnc. 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
TEO mole Crae. 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 - 0.0000 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

TOTAL mole (rae. 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

~'~'&«J'ft~.xuJNCC(7)
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YOLLA SCOPING STUDY

Heat and Material Balance - Offshore Dehydration and Onshore Gas Plant .

Base Case - 45.3 TIId

1 1 I , I • I 5 •• I 7 I 8 I • I 10 I 11 13 I ,. 15 I .. I 17 I 18 ..
Gas Ex Three WatcrEx Coodensate Combined Gasl Feed to Feed to Low

Cooled Phase Dehydrated Three Phase Ex Filter Conderuate Inlet to Feed Gas Inlet Gas to Gas (rom Ga.sIGas Feed to IT Temperature Dew Pointed Liquids Ex Flashed LTS
WelIstream Wellstream Seoacator Gas S..,anlor Coale.scer Stream Heale< Slur. Catcher Slue: Catcher Exchane:er Valve Seoacator Gas Ex LTS Sales Gas Fuel Gas LTS liQuids

Pressure .... 8050 8000 8000 8000 800J 8000 800J 600J 5950 5950 5950 5900 4190 4190 4140 4140 4190 2000

Temperature ·C 61.4 30.0 30.0 30.0 30.0 30.0 30.0 10.0 30.0 30.0 29.2 12.0 1.1 1.1 21.0 21.0 1.1 -9.3

Vapour Fraction 0.9152 0.8791 1.0000 1.0000 0.0000 0.0000 0.9108 0.8945 0.9255 1.0000 0.9999 0.9949 0.9889 1.0000 1.0000 1.0000 0.0000 0.1923
Molar Flow tm."", 2400 2400 2110 2108 83 200 2315 2315 2315 2143 2242 2242 2242 2217 2217 13 25 25
Mole Weight 27.62 27.62 24.47 24.48 18.13 63.57 27.97 27_97 27.97 24.47 24.82 24.82 24.82 24.51 24.51 24.51 52.48 52.48
Mass Flow .""" 66296.27 66296.27 51643.03 51611.01 1511.69 13141.74 64752.75 64752.75 64752.75 52425.70 55647.93 55647.93 55647.93 54336.64 54336.64 311.26 1311.29 1311.29
Density ',,",' 104.2 127.0 103.4 103.4 1007.7 621.2 124.5 100.8 86.1 71.5 73.5 82.2 57.4 56.2 48.9 48.9 600.8 202.0
Actual Flowrate m'lh< 636.46 521.86 499.21 499.07 1.50 21.15 520.20 642.45 752.43 733.30 756.64 676.68 969.26 967.11 1110.12 6.36 2.16 6.49
Gas Flowrale Sm'Jbr 56750.71 56750.71 49891.51 49849.48 1971.75 4887.70 54737.19 54737.19 54737.19 50659.41 53014.11 53014.11 53014.11 52423.33 52423.33 300.30 590.78 590.78

Enthalpy tJ"" -357792914 -363552051 -298869950 -298430398 -23797606 -40887523 -339317918 -341329225 -337858546 -302549730 -318825746 -321059209 -321059209 -316607688 -314374212 -1800871 -4451521 -4451521

Methane mok (rae. 0.6160 0.6160 0.6763 0.6768 0.0000 0.2497 0.6387 0.6387 0.6387 0.6749 0.6615 0.6615 0.6615 0.6669 0.6669 0.6669 0.1804 0.1804

Ethane rook (rae. 0.0737 0.0737 0.0753 0.0754 0.0000 0.0866 0.0764 0.0764 0.0764 0.0763 0.0801 0.0801 0.0801 0.0098 0.0098 0.0798 0.1050 0.1050
Propane mole (rK,. 0.0362 0.0362 0.0327 0.0327 0.0000 0.0861 0.0375 0.0375 0.0375 0.0334 0.0398 0.0398 0.0398 0.0384 0.0384 0.0384 0.1614 0.1614

i-Butane mole frae. 0.0063 0.0063 0.0049 0.0049 0.0000 0.0230 0.0065 0.0065 0.0065 0.0049 0.0055 0.0055 0.0055 0.0050 0.0050 0.0050 0.0479 0.0479
n-Butane mole (rae. 0.0100 0.0100 0.0072 0.0072 0.0000 0.0431 0.0104 0.0104 0.0104 0.0073 0.0080 0.0080 0.0080 0.0070 0.0070 0.0070 0.0932 0.0932

i-Pentane mole (rae. 0.0037 0.0037 0.0020 0.0020 0.0000 0.0218 0.0038 0.0038 0.0038 0.0020 0.0021 0.0021 0.0021 0.0016 0.0016 0.0016 0.0477 0.0477
D-PenLane mok (rae. 0.0038 0.0038 0.0019 0.0019 0.0000 0.0245 0.0039 0.0039 0.0039 0.0018 0.0019 0.0019 0.0019 0.0013 0.0013 0.0013 0.0527 0.0527
n-Hexane mole (ra:• 0.0052 0.0052 0.0016 0.0016 0.0000 0.0441 0.0054 0.0054 0.0054 0.0014 0.0014 0.0014 0.0014 0.0006 0.0006 0.0006 0.0717 0.0717

• -HePtane mok (rae. 0.0071 0.0071 0.0012 0.0012 0.0000 0.0702 0.0074 0.0074 0.0074 0.0010 0.0010 0.0010 0.0010 0.0002 0.0002 0.0002 0.0673 0.0673
n-Octane mok (rae. 0.0053 0.0053 0.0005 0.0005 0.0000 0.0566 0.0055 0.0055 0.0055 0.0003 0.0003 0.0003 0.0003 0.0000 0.0000 0.0000 0.0271 0.0271

n-Nooane mok (rae. 0.0033 0.0033 0.0002 0.0002 0.0000 0.0364 0.0034 0.0034 0.0034 0.0001 0.0001 0.0001 0.0001 0.0000 0.0000 0.0000 0.0083 0.0083

n-Decane mole (rae:. 0.0020 0.0020 0.0001 0.0001 0.0000 0.0230 0.0021 0.0021 0.0021 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0025 0.0025
n-Undocane mole (rae. 0.0081 0.0081 0.0001 0.0001 0.0000 0.0929 0.0084 0.0084 0.0084 0.0001 0.0001 0.0001 0.0001 0.0000 0.0000 0.0000 0.0046 0.0046

Carbon Dioxide mole (rae. 0.1819 0.1819 0.1930 0.1931 0.0043 0.1407 0.1884 0.1884 0.1884 0.1942 0.1960 0.1960 0.1960 0.1968 0.1968 0.1968 0.1301 0.1301

Nitrogen mole (rae. 0.0019 0.0019 0.0022 0.0022 0.0000 0.0004 0.0020 0.0020 0.0020 0.0021 0.0021 0.0021 0.0021 0.0021 0.0021 0.0021 0.0002 0.0002

Water mole (rae. 0.0355 0.0355 0.0009 0.0001 0.9957 0.0009 0.0001 0.0001 0.0001 0.0001 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

MEG mole (rae. 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

1EG mole frae. 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 - 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

TOTAL mok rn.c. 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

L\'fIIl.-..moJIEN~T).X1.SJf'Wb.
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YOLLA SCOPING STUDY
/

Heat and Material Balance - Offshore Dehydration and Onshore Gas Plant
Base Case - 45.3 TI/d

I 20 I 21 I 21 I 23 24 I 2' 2. I 27 21 I 2. I 3<l I 31 I 32 I 33 I 34 I 3S I 36 I 37

Flashed Condensate
Condensate Condensate Feed to Vapour Ex Compressed Cooled Gas Liquids Ex Feed to Vapour Ex Compressed Cooled Gas Recycled Ex Stabilised

I Ex Slug Ex Slug Condesate Condensate Gas ExC- Ex &2201 Condesate flash Condensate Condensate Gas ExC- Ex &2202 Condesate Condensate Cooled Condensate
Catcher Catcher Aash Vessel Flash Vessel 220 1AlB AlB Vessel Stabiliser Stabiliser 2202AIB AlB Vapour Stabiliser Condensate to StoIa2C

I
Pressure kP. 5950 2000 2000 2000 6050 6000 2000 450 400 6050 6000 6000 450 440 101
Temperature 'C 30.0 20.5 17.2 17.2 110.2 45.0 17.2 7.3 14.5 184.2 45.0 33.8 112.2 40.0 40.2

Vapour Fraction 0.0000 0.2637 0.2609 1.0000 1.0000 1.0000 0.0000 0.1819 1.0000 1.0000 0.4085 0.8684 0.0000 0.0000 0.0000

I
Molar Flow .~.... 172 172 197 52 52 52 146 146 48 48 48 100 98 98 98
Mole Weight 71.48 71.48 69.07 27.42 27.42 27.42 83.78 83.78 37.65 37.65 37.65 32.36 106.44 106.44 106.44
Mass flow .,nv 12327.05 12327.05 13638.33 1412.57 1412.57 1412.57 12225.76 12225.76 1809.66 1809.66 1809.66 3222.23 10416.11 10416.11 10416.11
Density 'Jlm' 644.6 184.5 183.3 25.0 57.7 77.7 680.0 82.1 6.6 68.5 230.9 128.3 609.0 677.7 677.0

I Actual Flowrate m'1hr 19.12 66.80 74.39 56.41 24.50 18.18 17.98 148.85 275.52 26.41 7.84 25.11 17.10 15.37 15.39
Gas Flowrate SmS/hr 4077.78 4077.78 4668.56 1218.08 1218.08 1218.08 3450.47 3450.47 1136.62 1136.62 1136.62 2354.70 2313.86 2313.86 2313.86
Enthalpy tJlhr -35308816 -35308817 -39760339 -8241205 -8056246 -8241183 ·31519134 -31519134 -7749806 -7287241 -8034903 -16276088 ' -20911405 -22708428 -22708458

I
Methane mole IrK:. 0.1891 0.1891 0.1880 0.5503 0.5503 0.5503 0.0601 0.0601 0.1824 0.1824 0.1824 0.3727 0.0000 0.0000 0.0000

I
Ethane mole (rae.. 0.0779 0.0779 0.0813 0.1183 0.1183 0.1183 0.0682 0.0682 0.2071 0.2071 0.2071 0.1612 0.0000 0.0000 0.0000
Propane mole (rae. 0.0883 0.0883 0.0975 0.0563 0.0563 0.0563 0.1121 0.1121 0.3072 0.3072 0.3072 0.1774 0.0162 0.0162 0.0162
i·Butane mole {rae.. 0.0258 0.0258 0.0286 0.0074 0.0074 0.0074 0.0361 0.0361 0.0279 0.0279 0.0279 0.0173 0.0400 0.0400 0.0400

•
n-Butane mole elK. 0.0494 0.0494 0.0550 0.0103 0.0103 0.0103 0.0707 0.0707 0.0382 0.0382 0.0382 0.0238 0.0867 0.0867 0.0867
i·Pentane mole frae. 0.0264 0.0264 0.0291 0.0023 0.0023 0.0023 0.0386 0.0386 0.0079 0.0079 0.0079 0.0050 0.0536 0.0536 0.0536

I n-Pentane JTKlle {rae. 0.0300 0.0300 0.0329 0.0020 0.0020 0.0020 0.0438 0.0438 0.0066 0.0066 0.0066 0.0042 0.0620 0.0620 0.0620
n-Hexane tmle (I1lC. 0.0552 0.0552 0.0572 0.0011 0.0011 0.0011 0.0771 0.0771 0.0034 0.0034 0.0034 0.0022 0.1132 0.1132 0.1132
n-Heptane mole frae. 0.0873 0.0873 0.0848 0.0006 0.0006 0.0006 0.1146 0.1146 0.0015 0.0015 0.0015 0.0010 0.1701 0.1701 0.1701
n-Octane ITKlle (rae. 0.0696 0.0696 0.0642 0.0001 0.0001 0.0001 0.0869 0.0869 0.0003 0.0003 0.0003 0.0002 0.1294 0.1294 0.1294
n-Nonane mole frae. 0.0444 0.0444 0.0398 0.0000 0.0000 0.0000 0.0539 0.0539 0.0001 0.0001 0.0001 0.0000 0.0803 0.0803 0.0803
n-Decane mole frae. 0.0278 0.0278 0.0246 0.0000 0.0000 0.0000 0.0333 0.0333 0.0000 0.0000 0.0000 0.0000 0.0497 0.0497 0.0497

I
n-Undecane mole frae. 0.1121 0.1121 0.0985 0.0000 0.0000 0.0000 0.1333 0.1333 0.0000 0.0000 0.0000 0.0000 0.1987 0.1987 0.1987
Carbon Dioxide JIXlle frae. 0.1164 0.1164 0.1181 0.2502 0.2502 0.2502 0.0715 0.0715 0.2169 0.2169 0.2169 0.2341 0.0000 0.0000 0.0000
Nitrogen ITXlle frae. 0.0002 0.0002 0.0002 0.0008 0.0008 0.0008 0.0000 0.0000 0.0001 0.0001 0.0001 0.0005 0.0000 0.0000 0.0000
Water mole (Be. 0.0001 0.0001 0.0001 0.0002 0.0002 0.0002 0.0001 0.0001 0.0003 0.0003 0.0003 0.0002 0.0000 0.0000 0.0000

I MEG mole (Be. 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
TEG mole (rae. 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 - 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

I TOTAL ITXlle (rae. 1.0000 1.0000 1.0000 1.0000 \.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 \.0000

I
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Boral Energy Resources lid
Yolla Field Development

2000 2001 2002 2003
10 0 Task Name Duration atr 1 I atr2 atr3 atr4 I atr 1 I atr2 atr3 atr4 atr 1 atr2 atr3 I atr4 atr1 I atr2 I atr3
1 Regulatory Approvals 26_

2 13 Screening Studies 150 dlYS

3 13 Preliminary Engineering 17wKS I 11
4 Project Approvals 13_

~5 Issue RFO'S long lead Items 4_

6 RFQ Bid & Evaluation 12_

7 Detail Design 175 days

6 Engineering 35wks ,.", 11
9 Issue Pes long lead Items 8 wk. 0
10 Flbrlclt)on 260 days

, . • •11 Buoy 52_
'tI h

12 Gravity Base 18wKS ~.
I

13 Offshore Inmllition 105 dlYS ... '"14 Pipeline 13_ rt If

15 Gravity base 2_ t\16 Subsea System 4_

17 Buoy 2_

16 Offshore Commissioning 4_

19 Onshore Construction 260 dlYS ... ...
20 ShOf'e Crossing 6_

~21 OnshOf'e Pipeline 4_

22 OnshOf'e Plant 52wks I It

23 Onshore Commissioning 4_

24 1st GAS 1 day • octo~er 24, 2002

Yolla Scoping Study Task I I Milestone. Summary • • 1- 50m -,scenario 1· NCC Buoy
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J

Boral Energy Resources Ltd
Yona Field Development

2000 12001 2002 2003
10 0 Task Name Duration Qlr 1 Qlr2 Qlr3 I Qlr 4 Qlr 1 I Qtr2 I Qlr3 Qlr4 Qlr 1 Qlr2 Qlr 3 Qlr4 Qlr 1 Qlr2

1 Regulatory Approvals 25wks L ~
2 i;;'3 SCreening Studies 150 days

T ...
3 i;;'3 Preliminary Engineering 17wks I

4 Project Approvals 13wks rl
5 Issue RFQ'S Long Lead Items 4wks

~
5 RFQ Bid & Evaluation 12wks I 1

7 Detail Design 175 days

8 Engineering 35wks 6""" ",
9 Issue PO's Long Lead Items 8wks " .
10 Fabrication 260 days ....
11 Jacket 43wks -1 j

12 Topsides 52wks -.I d, ••••• ,

, '.
13 Offshore Installation 95 days

T

14 Pipeline 13wks

b15 Jacket 4wks

15 Topsides 2wks

17 Offshore Commissioning 5wks

18 Onshore Construction 260 days
T T

19 Shore Crossing 8wks CJ
20 Onshore Pipeline 4wks 0
21 Onshore Plant 52wks -+I ," " i----,

22 Onshore Commissioning 5wks

23 1st GAS 1 day • N~Yember 21, 2002

Yolla Seoplng Study Task I .,,, I Milestone • Summary • • I-
5cm .-1

Scenario 2 ~ Wellhead Platform

K:\wI\08407903\schedules\SCEN2 FIGURE 1.2 Pagel
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ATTACHMENT G

Yolla Reservoir Fluid Composition and Product Specifications

(2 Pages)
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BORAl ENERGY RESOURCES liMITED - YOlLA DEVELOPMENT
SCOPING STUDY

Yolla Reservoir Fluid Composition

Initial gas composition in Yolla "2900m" gas zone (zone IB).

To be used for facilities and process design studies.

Compound Mole Percent

Hydrogen Sulphide Assume 8 ppm

Carbon Dioxide 18.86

Nitrogen 0.20

Methane 63.87

Ethane 7.64

Propane 3.75

i-Butane 0.65

n-Butane 1.04

i-Pentane 0.38

n-Pentane 0.39

Hexanes 0.54

Heptanes 0.74

Octanes 0.55

Nonanes 0.34

Decanes 0.21

Undecanes plus 0.84

TOTAL 100.00

Molecular weight of heptanes plus:

Density of heptanes plus:

Study No. 08407903-01
k:\wI\08407903\report\yollassc.doclin
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Iml
BORAl ENERGY RESOURCES LIMITED

SCOPING STUDY

Indicative Product Specificatiou

I. Stabilised Condensate:

YOlLA DEVELOPMENT

Reid Vapor Pressure:
BS&W:

Assumed storage:

12 psia max at 100 degrees F.
I % (vol) max.

350,000 bbls

2. Industrial Ouality Sales Gas:

Water Dew Point
HC Dew Point
C02 content:
Total sulphur:
H2S content:
Free Oxygen:
Gross Heating Value:
Wobbe Index:
Supply Temperature:
Supply Pressure:

112mg/m3 (max)
2 degrees C
Not removed
115 mg/m3 (max)
11.5 mg/m3 (max)
0.2% (max)
36-42MJ/m3
46-51 MJ/m3
71 degrees C (max)
600 psig

No separate LPG product is envisaged. LPG will need to remain in the sales stream to achieve HV
and Wobbe spec. To be confirmed·by process calculations.

Study No. 08407903-01
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BORAl ENERGY RESOURCES LIMITED - YOlLA DEVELOPMENT
SCOPING STUDY

Scenario 1 - NCC Buoy

Calculation No. FileName Description No. of Pages

7903-CAL-OOl Nccoffeq.xls NCC Buoy Equipment Cost Estimate 1

7903-CAL-002 Nccoffby.xls NCC Buoy Procurement & Fabrication Cost 6
Estimate

7903-CAL-003 Nccsubeq.xls Subsea Equipment Cost Estimate 3

7903-CAL-004 Nccoffpl.xls Pipeline Cost Estimate 2

'1903-CAL-005 Nccoffic.xls Offshore Installation Cost Estimate 3

7903-CAL-006 Ncconseq.xls Onshore Gas Plant Equipment Cost Estimate 6

7903-CAL-007 Ncconsop.xls Onshore Gas Plant Construction Cost 11
Estimate-45.3 TJ/d

7903-CAL-008 Nccons30.xls Onshore Gas Plant Construction Cost 11
Estimate-30.2 TJ/d

7903-CAL-009 Nccons60.xls Onshore Gas Plant Construction Cost 11
Estimate-60A TJ/d

7903-CAL-OlO Nccfut.xls Future Wells Cost Estimate 2

7903-CAL-011 Ncc_opex.xls Opex Estimate 3

7903-CAL-012 Nccsum.xls NCC Buoy Cost Estimate Summary 3

HMB-OOI HMB(NCC).xls Heat & Material Balance NCC Buoy and 2

Onshore Gas Plant

Drawing No. FileName Description No. of Pages

PFD-OOI Rev. A PFD-OOIA.dwg NCC BuoyPFD 1

PFD-002 Rev. A PFD-002A.dwg NCC BuoyPFD 1

PFD-003 Rev. A PFD-003A.dwg NCC BuoyPFD 1

SKSOOI-A SKSOO1.dwg NCC Buoy, Subsea Production Schematic 1

n1a SCEN1.mpp NCC Buoy Development Schedule 1

Study No. 08407903-01
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BORAl ENERGY RESOURCES LIMITED - YOlLA DEVELOPMENT
SCOPING STUDY

Scenario 2 - Wellhead Platform

Calculation No. File Name Description No. of Pages

7903-CAL-020 Pltoffeq.xls Platform Topsides Weight & Cost Estimate 7

7903-CAL-021 Pltoffjk.xls Platform Jacket Weight & Cost Estimate I

7903-CAL-022 Pltoffpl.xls Pipelines Cost Estimate 2

7903-CAL-023 Pltoffic.x1s Offshore Installation Cost Estimate 5

7903-CAL-024 Pltonseq.xls Onshore Gas Plant Equipment Cost Estimate 6

7903-CAL-025 Pltonsop.xls Onshore Gas Plant Construction Cost II

Estimate-45.3 TJ/d

7903-CAL-026 Pltons30.xls Onshore Gas Plant Construction Cost 11

Estimate-30.2 TJ/d

7903-CAL-027 Pltons60.xls Onshore Gas Plant Construction Cost 11

Estimate-60.4 TJ/d

7903-CAL-028 Platopex.xls Opex Estimate 3

7903-CAL-029 Platsum.xls WH Platform Cost Estimate Summary 3

HMB-002 HMB(pLT).xls Heat & Material Balance WH Platform and 2

Onshore Gas Plant

Drawing No. File Name Description No. of Pages

PFD-004 Rev. A PFD-004A.dwg Offshore Platform PFD 1

PFD-005 Rev. A PFD-005A.dwg Offshore Platform PFD I

PFD-006 Rev. A PFD-006A.dwg Offshore Platform PFD I

SKSOO2-A SKSOO2.dwg Offshore Platform, Minimum Processing 1

Offshore

nla SCEN2.mpp Offshore Platform Development Schedule 1
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