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The Yolla field is a rich gas condensate field approximately midway between Melbourne

and Tasmania. This development study concerns screening of options relating to the

type of offshore facilities and processing options.

Offshore facilities can range from totally subsea to a full processing platform with many

variations such as jackups, semisubmersibles, and FPSO's. The processing options

primarily relate to the location, offshore versus onshore, where various processing steps

take place. Eight cases were studied in more detail. The descriptions are detailed in

Sections 4 and 5.

The costs for the eight cases evaluated are summarised below:

CASE 1 2 3 I.> »1 5 6 7 8
FIELD Subsea Jackup Drilling • Process Process Subsea! Drilling
CONFIGURATION Platform Platform Platform FPSO Platform

L>··r>i> /FPSO
PROCESSING 3 3 3 Phase 14 7:00 Dewpt Membrane DewPt DewPt
SCHEME Phase Phase Control ContrOl Control

Offshore Facilities 79.6 133.9 38.3 ~;ilil 117.2 136.8 134.4 134.2
Pipeline to Plant 101.3 101.3 92.3 84.9 74.9 76.6 67.6
Slug Catcher 21.5 21.5 21.5 0.0 0.0 0.0 0.0
Gas Plant 57.4 57.4 57.4 i, 45.4 34.0 45.4 45.4
Onshore Storage 9.6 9.6 9.6 6.8 6.8 6.8 6.8
Condo & Sales Gas 7.4 7.4 7.4 3.7 3.7 3.7 3.7
Pipelines i>

Sub Total 276.8 331.1 226.5 .;.. ... i.;.. 258.0 256.2 266.9 257.7V?
Drilling Phase 1 51.6 41.7 49.1 II'~ 49.6 49.6 52.2 49.6
Drilling Phase 2 39.7 31.3 34.8 38.2 38.2 40.2 38.2?;
TOTALCAPEX 368 404 310 Ii 346 344 459 346
US$M

YEARLYOPEX 22 32 18 •••.••25••••·••·•••••·• 32 33 31 31
US$M

>i

All costs are in US$ millions current at 1/1/95 and have an accuracy of +/- 30%.

Costs for the facilities are based on supply and fabrication from the Far East Region for

cost minimisation.
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A sketch representation of each of the eight cases is provided in Figures 5.1 to 5.3

together with the pro's and con's of each option in brief.

The favoured option from the development study is Case 4, "Process Platform - 2

Phase Pipeline" at an estimated development cost of US$ 31'million. Case 4 includes a

fixed platform with base processing facilities of compression, pumping, and water

removal from the gas. The platform is assumed to be manned with accommodation for

20 personnel. Topside deck weight is around 2400 tonne with deck dimensions of 30 x

46 metres. A single 12 inch pipeline to shore delivers the gas and condensate as a 2­

phase mixture. The onshore plant has a slug catcher to accept the 2-phase production.

The gas plant provides sales gas, propane, butane and condensate as sales products.

Onshore storage is provided for the liquid products. A 4 inch pipeline delivers the

condensate from Blackrock to the Shell Geelong refinery. A 12 inch pipeline delivers

sales gas from Blackrock to the Geelong gas gate. Future major capital items that will

add to the US$ 319 million are booster compression (US$ 6.1 million) around year 8 and

abandonment cost (US$12.8 million).

Case 3 offers a marginally lower initial capital cost and a lower operating cost in the

summary table. However it has the significant drawbacks of early production decline and

lower reserves recovery without major future investment for compression. A new

process platform would have to be added to provide compression. Hence, future

investment in Case 3 will be significantly greater than Case 4 to match the production,
profile and reserves reco,very of Case 4.
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SAGASCO has commissioned Dawson Brown & Root to perform a concept and

feasibility study for the Yolla field development. This report documents the findings of the

study.

The starting point for this study is an understanding that the offshore facilities are totally

open to available options. The onshore facilities can be located at either Geelong or

Long Island Point. Production targets have been set at 89 MMSCF/D wellhead gas

average and design capacity of 100 MMSCF/D. Within this framework, the study has

identified and looked at the available options. Costing has been developed in sufficient

detail to identify the most cost effective development approaches.

A number of concepts and issues have been identified by SAGASCO for the study to

address. These concepts and issues were communicated in the main via the letter dated

28 February 1995 and titled "Initial Data Package to DBR for use in the Yolla Facilities

Study", together with some follow-on communications. This study report covers the

concepts and issues raised.

3.0 BASIC DATA AND ASSUMPTIONS

The basic data used in this study is compiled in Appendix C. The base data is largely

from information provided by SAGASCO. Where specific assumptions have been made

by DBR they are marked. The base data has been used for deriving/estimating indicative

process, equipment and structural sizes.

4.0 DEVELOPMENT OPTIONS

4.1 Onshore Plant Site

Two onshore plant sites have been identified. One at Blackrock near Geelong and the

second at Long Island Point. Schematic maps shOWing the two site alternatives are

given in Figures 4.1.1 and 4.1.2.
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For the Blackrock location, the pipeline from offshore has only a short land crossing of 1

kilometre before arrival at the plant. Delivery of products from the plant is by a 28

kilometre, 4 inch pipeline for the condensate and by truck loadout for the propane and

butane. Gas will be sold at the Geelong gas gate to the utility company.

For the Long Island Point site, the pipeline from offshore has 30 kilometres of land

crossing before arrival at the plant. Delivery of condensate and LPG would be to the

near-by Esso plant via pipelines. Gas will be sold at the plant gate to the utility company.

The plant facilities at both locations would be similar. The Long Island Point plant site

could exclude the process of separating LPG into separate propane and butane streams.

Esso would need to have spare processing capacity and be willing to offer a reasonable

price for the LPG mix. A more likely outcome is that economics and marketing leverage

will dictate that the LPG is split in SAGASCO's plant and marketed as separate propane

and butane.

The most significant facility difference between the two locations comes down to the

feed pipeline from offshore. The length of feed pipeline to the Blackrock site is 225 km.

The length of pipeline to the Long Island Point plant is 206 km, with 30 km of the length

being onshore. The cost of the two alternative routes is expected to be very similar.

While the pipeline length to Long Island Point is shorter, the onshore pipe routing will

face difficulties and balance out the cost of the two options.

In overview, cost estimates for the two onshore sites will be similar. The site selection

basis should therefore not focus on the minor cost differences of the two sites. Instead,

the selection should be based on the indirect cost issues of best market location,

community and authorities support, and complexity of environmental issues.

On the basis of the indirect cost issues, the Blackrock site is the best choice. For the

detailed costing in this study we have therefore focused on the Blackrock site option.
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CASE 1 Subsea - 3 Phase

Case 1 is a Subsea development that would use a subsea manifold to commingle

production for delivery to shore via a 3-phase pipeline. Pipeline diameter selected is 20

inch. All control communications would be via an umbilical from the onshore plant base.

Glycol and corrosion inhibitor for hydrate and corrosion control would be supplied via the

umbilical.

The onshore plant is assumed to be at Blackrock. The 3-phase production is received

into a very large slug catcher - around 30,000 barrels at the plant. Gas off the slug

catcher is first compressed and then processed for LPG recovery. The products are

sales gas, propane, butane and stabilised condensate. Gas is sold at the Geelong gas

gate via a 12 inch 27.7 kilometre pipeline owned by SAGASCO. Propane and butane

are sold individually and transported from site by trucks. Condensate is delivered by 4

inch pipeline to the Shell Geelong refinerY. The condensate pipeline is installed

alongside the sales gas pipeline.

CASE 2 Jackup • 3 Phase

Case 2 is a jackup rig development. A subsea template is prOVided with individual

flexible risers for each well. Production manifolding is provided on the jackup rig together

with well testing, glycol and corrosion inhibitor storage and injection facilities. All

production is exported via a flexible riser and 20 inch pipeline. The required well head

control communications are provided from the jackup via an umbilical.

The onshore plant is the same as for Case 1.
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Case 3 is a Drilling platform development. This is a permanent steel structure for

supporting the individual well conductors and wellheads. Drilling would be provided by a

visiting jackup rig. Production manifolding is provided on the drilling platform together

with well testing, glycol and corrosion inhibitor storage and injection facilities. All

production is exported via a 20 inch pipeline.

The drilling platform costed in Case 3 is sized for minimum facilities. For future

compression a new separate process platform would need to be provided.

The onshore plant is the same as for Case 1.

CASE 4 Process Platform - 2 Phase

Case 4 is a Process Platform delivering gas and condensate production via a 2-phase

pipeline to shore.

A process flow scheme for the platform is presented in Appendix S, Drawing No. SAGA­

3. Facilities include gas, condensate and water separation. The gas is filtered, contacted

with glycol for water removal, then compressed for export. The water removal is for

corrosion protection of the pipeline and to prevent hydrate formation. Compression is

required to allow efficient pipeline delivery to shore. The line size can be taken down to

12 inch diameter by providing a platform discharge pressure of 1740 psia. At 1740 psia

discharge piping on the platform remains within ANSI 900 class to keep costs down.

Corresponding gas arrival pressure at the plant is 622 psia for a flow rate of 89

MMSCF/D. Separated condensate is passed through a filter coalescer for water removal

and then pumped into the export pipeline.

Water handling is provided by hydrocyclone separator. Treated water is dumped

overboard.



Document No
Revision
Page

~A"~''--.ill,"
Vl.A~'J.... •.J

, D408-2001-RP-G-001
:0
: 15 of 48

The reservoir is predicted to pressure deplete as the gas reserves are produced. Hence,

compression is required to sustain gas delivery rates and for enhanced recovery of

reserves. Pipeline compression would be provided with the initial facilities. Booster

compression is a future requirement for when separator pressure can no longer be

maintained around 710 psi by the available reservoir pressure.

A large onshore slug catcher is required to receive the 2-phase pipeline production. For

the 12 inch pipeline selection, a 22,000 barrel slug catcher is reqUired.

The onshore plant, provides processing to produce sales gas, propane, butane and

stabilised condensate. Process flow diagrams have been prepared for the facility. Refer

Appendix B, Drawing Nos. SAGA-3 and SAGA-4.

As shown in the process flow diagrams a pig receiving facility is provided ahead of the

slug catcher. Normal flow will by-pass the pig receiver and go direct to the slug catcher.

Gas off the slug catcher is first treated for CO2 removal. An amine plant is selected for

the CO2 removal rather than a membrane system on the basis of lower cost. The amine

plant includes an amine contactor tower for stripping the CO2 from the gas and a heater

system for regeneration of the CO2 rich amine solution.

The gas stream then goes through a cooling process for drop out of LPG and heavier

components. Initial cooling of the feed gas is prOVided by the gas-gas exchanger.

Liquids are separated and then the gas is further cooled by expansion via the turbo

expander. Temperature of the gas is reduced to around -50°C for liquids recovery in

the down stream cold separator. Pressure in the cold separator is set at 300 psia. This

lean cold gas then goes to the gas-gas exchanger for warming and onto the compressor

side of the turbo expander compressor for initial compression. Final compression to

1000 psig is provided by the pipeline compressor. A compressor after cooler is provided

to maintain a delivery temperature specification. This process generates sales quality

gas, ready for delivery to the utility company.
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Liquids handling starts from the slug catcher. Slug catcher liquids go to the de-ethaniser

for stripping of ethane and any other lighter components. Gas off the de-ethaniser is

compressed and directed to the front end of the gas process. Liquids from the de­

ethaniser go to the stabiliser column. Overheads from the stabiliser column is LPG and

the bottoms product is stabilised condensate. The stabilised condensate is cooled and

rundown to storage. From storage, the condensate is pumped for delivery down the 4

inch export pipeline.

Overheads from the stabiliser is directed to the depropaniser. The depropaniser provides

fractionation of the LPG into an overhead propane stream and a bottoms butane stream.

The butane stream is cooled before rundown to storage. Export of the propane and

butane is via a truck loading facility.

CASES Process Platform - Dew Point Control

Case 5 is a Process Platform providing dew point controlled gas for single phase pipeline

delivery to shore. Condensate is delivered by a 6 inch pipeline to shore.

To support separate handling of gas and condensate, the platform facilities need to

provide dew point control on the gas, plus condensate stabilisation. A process flow

diagram for the platform ,is provided in Appendix B, Drawing No. SAGA-1.

Dew point control for the gas is provided by low temperature separation. The low

temperature is achieved with a turbo expander-compressor in combination with a gas­

gas exchanger. The low temperature separation process ensures enough recovery of

liquids to provide a dew point specification of 40 of.
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Recovered condensate is stabilised to meet an RVP specification. The stabiliser column

is the main element of condensate processing. Feed to the stabiliser column is pre­

heated by a feed-bottoms exchanger. A bottoms reboiler is provided. Reflux to the

stabiliser column is provided by the cool liquids separated from the gas stream.

Overhead vapour from the stabiliser column is compressed for return to the main gas

stream.

In the SAGA-1 process scheme, there is no provision of a glycol contactor. Instead, most

of the moisture will drop-out in the dew point control process. A continuous injection of

glycol or methanol into the turbo expander inlet and outlet provides sufficient protection

against hydrate formation.

Water handling is provided by hydrocyclone separator. Treated water is dumped

overboard.

Utility systems required include cooling water and hot oil, in addition to the base utilities

of power generation, drains and vents.

Included in the SAGA-1 process scheme is booster. compression, positioned down

stream of the production separator. The booster compression may be installed in later

years of the field life. The Capex total presented for Case 5 does not include the future

cost of this compression.

A slugcatcher is not required onshore in this case as the dew point control ensures that

condensate does not drop out of the gas along the pipeline.

A process flow diagram for the onshore plant is given in Appendix B, Drawing No.

SAGA-2.

The onshore process as described for Case 4 in most aspects is very similar for Case 5.

Only the noteable differences will be described.

In Case 5 there is no slug catcher. Instead, the gas pipeline production is received into

the pipeline receiver vessel. In Case 5, condensate is delivered by separate pipeline.

The condensate is already stabilised and goes direct to the sales pipeline.
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Cases 4 and 5 both have three distillation columns, but there is a marked difference in

their duties. In Case 5 there is comparatively little condensate to be recovered from the

gas plant feed, as most of the condensate has been recovered offshore. Hence, the

process sequence for Case 5 liquids is de-ethaniser, depropaniser then debutaniser.

Stabilised condensate is the bottoms stream off the debutaniser.

BOOSTER COMPRESSION FOR CASES 4 & 5

The production separator will initially operate at 710 to 1000 psi. Reservoir pressure will

remain sufficiently high to maintain 710 to 1000 psi in the separator in the early years of

production. The reservoir pressure will progressively decline and in time will no longer

support 710 psi separator pressure. To maintain production in the later years, booster

compression will be required. In this study, it has been assumed that separator pressure

will be allowed to decline to 300 psi while still maintaining 89 MMSCF/D production rate.

The booster compression power required to support this operating scenario is 5100 Hp,

together with a pipeline compressor power of 5900 Hp. This level of compression power

is the maximum expectation of what may be justified. Acceptance of a reduced

production rate, or operation with a higher minimum separator pressure will reduce the

required compression power.

For Case 5, the flow diagram in Appendix B, Drawing No. SAGA-1 shows booster

compression included as a future option. For Case 4, the flow diagram in Appendix B,

Drawing No. SAGA-3 does not show booster compression. Booster compression would

be positioned immediately downstream of the production separator, similar to Case 5.

CASE 6 Process Platform - Membrane

Case 6 is a process platfonm providing CO2 removal and dew point control of the gas.

The 12 inch gas pipeline will operate in single phase to shore. Condensate is delivered

by a separate 6 inch pipeline to shore.
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This scheme is similar to Case 5, with the exception that CO2 removal is performed on

the platform rather than onshore. CO
2

removal on the platfrom is provided by a

membrane system. Two stages of membrane separation are required with intermediate

compression.

A lower gas flow to the pipeline is provided by the CO2 removal offshore. This reduces

the pressure rating required for the 12 inch pipeline and hence reduces its cost relative

to Case 5.

The onshore plant will be the same as for Case 5 with the exception that CO2 removal

via the amine plant is not required.

CASEl Subsea I EpSQ - Dew Point Control

Case 1 is a subsea facility feeding to an FPSO. The FPSO provides process facilities for

dew point control of the gas and condensate stabilisation. Gas production is delivered to

shore by a 12 inch pipeline operating in single phase. Condensate is stored in the FPSO

tanker and off-loaded by shuttle tanker.

The subsea facility is a satellite system located on the sea floor. All wells are drilled from

the one template. Production from the wells is manifolded at the satellite and flows to the

FPSO via a rigid riser integral with the mooring. A separate flowline riser, again integral

with the mooring is provided for well testing on the FPSO. Control of the satellite facility

is from the FPSO via an electro-hydraulic multiplex umbilical.

The FPSO is assumed to be a 50,000 OWT converted tanker. The process facilities as

described for the Case 5 process platform are provided on the tanker. Export of the

processed gas is via a 12 inch rigid riser integral with the mooring.

Gas plant facilities for Case 7 are tha same as for Case 5.
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Case 8 is a drilling platform facility delivering to an FPSO. The FPSO provides process

facilities for dew point control of the gas and condensate stabilisation. Gas production is

delivered to shore by a 12 inch pipeline operating in single phase. Condensate is stored

in the FPSO tanker and off-loaded by shuttle tanker.

The drilling platform is a fixed platform with minimum facilities. All the well heads are on

the platform. Manifolding is provided for total production to be delivered to the FPSO via

a single production flowline. A separate test flowline is also provided for well testing on

the FPSO.

4.3 Platform Equipment Layouts

Deck layouts for the process platform have been developed. Two layouts are presented

in Appendix F. The layouts are preliminary and have been used to size the total deck for

costing purposes. The deck layouts shown are for Cases 4 and 5.

The platform has a main deck and cellar deck. Most of the process equipment is located

on the cellar deck. The main deck has space allocation for future compression.

For Case 4 the cellar deck area is 100 X 150 ft (30 X 46 m). Weight of the topsides deck

is around 2400 tonne.

For Case 5 the cellar dimensions are 100 X 200 ft. Weight of the topsides deck is around

3000 tonne.
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Our aim in this study is to find the most economic facilities option for development of the

Yolla field. The options available are broad. Appendix A provides an outline of the full

array of options in a chart form. From the full array, a short list of options has been

selected for detailed consideration. The 8 options were selected as having the most

potential. For this report, the economic assessment of the options has been limited to

review of capex and opex data. Table 5.1 provides a cost summary for the 8 short listed

options.

The main pro's and con's are also given the Figures 5.1, 5.2 and 5.3 for each of the 8

cases. The main driver for selection is project economics, as indicated by the capex and

opex of the options.

The high capex and opex combinations are easily eliminated. The options with lowest

capex and opex are Cases 3 and 4. A simplistic selection between Cases 3 and 4 can

be made if it is assumed that reserves recovery must be similar for the two cases. With

future investment in compression included to allow full reserves recovery, Case 4

becomes the clear choice.

Case 3 with 3 phase pipeline operation has the added complexities of hydrate control

and corrosion control. Wet gas production is exposed to hydrate formation and will

require hydrate inhibitor injection. The base case free water assumption is 200 bpd,

which may need up to 60 bpd glycol to be injected. If water production rises to the

sensitivity case of 2000 bpd, glycol supply and recovery becomes a major burden.
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The 3 phase pipeline requires internal corrosion protection. Since the gas has about 20

percent C02 ' wet C02 corrosion would be very severe. So for this case corrosion

inhibitor would have to be added. Chemical consumption cost is around US$ 50,000 per

year for the base case water production, but if high water production is seen then this

cost will increase dramatically.

Provision of future compression is very different for Cases 3 and 4. For Case 4, booster

compression can be added at a reasonable cost of US$6.1 million (current dollar cost)

when required. Case 3 would require major investment in a new processing platform to

support the separation and compression facilities, which almost certainly could not be

justified.

While Case 3 is not economic with a future compression platform, it may still be a good

development approach. The reserves recovery will be less than Case 4 , but may be

acceptable. The 20 inch pipeline in Case 3 allows target production to be maintained

down to a separator pressure of 600 psia which extends to around year 8 or 9. A decline

in production rate would then have to be accepted. Further consideration of Case 3 is

therefore recommended with the acceptance of a lower reserves recovery.
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CASE 1 2 3 ••.••.•.•!\•.•..•..•.•••.• 5 6 7 8

FIELD Subsea Jad<up Drilling Process Process Subsea! Drilling
CONFIGURATION Platform Platform Platform FPSO Platform

••••••••••••••••••••••••••••••••••
IFPSO

PROCESSING 3 Phase 3 Phase 3 Phase DewPt Membrane DewPt OewPt
SCHEME i/(i Control Control Control

/i#j~Offshore Facilities 79.6 133.9 38.3 i 117.2 136.8 134.4 134.2

Pipeline to Plant 101.3 101.3 92.3
/

84.9 74.9 76.6 67.6

Slug Catcher 21.5 21.5 21.5

I.·.··••••. ·.· ....••·.•~~~l
0.0 0.0 0.0 0.0

Gas Plant 57.4 57.4 57.4 45.4 34.0 45.4 45.4

Onshore Storage 9.6 9.6 9.6 6.8 6.8 6.8 6.8

Condo & Sales Gas 7.4 7.4 7.4 1·<ii,4 3.7 3.7 3.7 3.7
Pipelines 1/

SubTotal 276.6 331.1 226.5 1//d.;X 258.0 256.2 266.9 257.7

Iii
Drilling Phase 1 51.6 41.7 49.1 ~~ik 49.6 49.6 52.2 49.6

Drilling Phase 2 39.7 31.3 34.8 38.2 38.2 40.2 38.2

/i
TOTAL CAPEX US$M 364 404 310 li~1~/ 346 344 359 346

/
YEARLYOPEX 22 32 18 ••••••• 32 33 31 31
US$M

All costs are in US$ millions current at 1/1/95 and have an accuracy of +/- 30%.

5.2 Sensitivity Studies

NGL Recovery Cases

In Cases 1 to 8, gas has been assumed to be processed by a simple expander plant.

Propane recovery achieved is around 60%. Butane recovery achieved is around 95%.

LPG recovery is subject to optimisation. The alternatives range from nil recovery of LPG

through to over 95% recovery of propane. The alternatives are summarised in Table

5.2.1.
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Case OSDPC (Onshore Dew Point Control) is dew point control for the gas, stabilisation

for the condensate and produces no LPG products. Instead, it rejects propane and most

of the butane to the sales gas. CO2 content in the sales gas would be around 10% to

maintain the wobbe index specification. Condensate is stabilised by stripping out

propane and butane as necessary to meet an RVP specification. Capital investment for

Case OSDPC is lowest at US$ 37 million for the onshore plant facilities. The payback

stream is represented as product revenue less utility power and fuel. For Case OSDPC

the payback is US$ 79.03 million per year.

Case MOSGP (Minimum Offshore Gas Plant) is a simple expander process for LPG

recovery. Case MOSGP specifically aligns with Case 4 of this study. The plant

produces the four products: sales gas, propane, butane and stabilised condensate.

Investment for Case MOSGP is US$ 54 million and payback is US$ 82.54 million per

year. Relative to Case OSDPC, the additional investment of US$ 17 million provides an

additional payback of US$ 3.51 million. Return on the incremental investment is

therefore not strong.

Case HIGHC3 and Case REFEXP are alternatives for improved propane recovery.

Review of the payback and investment for these also show low payback for the

incremental investment.

In conclusion, the sensitivities presented in Table 5.2.1 indicate the most economic

development option to be Case OSDPC, provision of dew point control and no LPG

recovery.
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CASE US$ OSDPC MOSGP HIGHC3 REFEXP
per Unit (Case 4)

DESCRIPTION Dew Point Simple Low Pressure Refrigerated
Control Expander Expansion Expander Process

Only Process

PERFORMANCE
Propane Recovery, % 0 63.2 87.0 96.6
·P·'opane;··tonne/d·······················T85~00 o ToiC1" ·····················'·4·7":"3 ·······················1"6·3:·4
Bu·iii·;;e;·io;;·;;·ii"iCi························T85·:00 ·······················0·········58:'· ··························60jj ····························6·0:·5
condeii·sate;··BP[j"······························18-;("i0···4566············4·800 ·····················48·;--3· ·······························48·14
s·iiTii·s··Giis;·-MMSCFO·······················i:oo ················'7i;-:'7 """""""66-:!j ························6·5·:6· ·······························6·4:8

UTILITIES
ElectricPower,kW 0.06 910 1640 1660 4840
Fuei··G·ii·s;··MMBT"U"ihr·················i:oo···88:3 ·······129.0 ················17"3-:() ·················'··68:·0

CAPEX, MMUS$
Gas Plant 34.6 44.2 54.8 50.2
Onshorii··Sto·'age·······················································2X··············9~6······················,·0-:!j························,.0:·9

TOTAL

OPEX, MMUS$/YR

37 54 66 61

Electric Power 0.46 0.83 0.84 2.44
Fuei··Gii·s·································T48 ·······2:"1'7···············i:9·1 ····························2":8·2
~~.~~~ ························'·:·94 ·············2:·99 ························3-:7"4 ·································5·:·2"6

PRODUCT VALUE, MMUS$/yr

Sales Gas 52.21 44.66 43.01 42.54
·P·'opane····················································0:00······6:·8'7·················9·:54 ························10:·5·8
·suiiin;:;······································· ·········0·.00 ········3:76 ···········"j·:9·2·······················"3-:!j·i
carla,in·sate································__········ -············-iff:77 ········-·-··3·6~-24 ··························30·:32 ·······························3ci:·3·3
............................................................... ···········80:9'7 ·············85:·54 ·······················86-:7"9· ···················8·7":"37
TOTAL

PAYBACK, MMUS$/YR

NOTES:

79.03 82.54 83.05 82.10

1 350 Operating days per year
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For increased reliability of supply, an option for consideration is a facility that will allow

peak production of 160 MMSCF/D. The required facilities have been costed and

compared to Case 4 in Table 5.2.2.

The cost growth is significant for the platform, the pipeline, the slug catcher and the gas

plant. Total investment is increased from US$ 319 million to US$ 384 million. This

increase in investment is significant and would not be justified.

TABLE 5.2.2
SENSITIVITY: 160 MMSCFD PEAK FLOWRATE CASE

CASE 4 SENSITIVITY

PEAK FLOWRATE, MMSCF/D 100 160 REMARKS

FIELD CONFIGURATION Process Platform Process Platform

PROCESSING SCHEME 2 Phase 2 Phase

Offshore Facilities 84.7 107.0
Pipeline to Plant 67.6 87.2 From 12 to 16 in.
Slug Catcher 17.5 20.8
Gas Plant 44.2 66.0
Onshore Storage 9.6 9.6
Condo & Sales Gas Pipelines 7.4 7.4

SubTotal 231.0 298.0

Drilling Phase 1 49.6 86.0 From 8 Wells to
14 Wells

Drilling Phase 2 38.2

TOTAL CAPEX 319 384
US $M
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Offshore CO2 removal has been presented in Case 6. CO2 removal is by a 2 stage

membrane system with intermediate compression.

A lower gas flow to the pipeline is provided by CO2 removal offshore. A consequent

saving of about US$ 10 million is made on the pipeline, but the cost of the membranes

and the associated recycle compression system balance this out.

Case 6 capex of US$ 344 million and opex of US$ 33 million make this option

unattractive relative to Case 4.

For onshore CO2 removal, an amine system was selected. This is a lower cost system

for the final gas purity of 3 percent CO2 .

Water Handling Capacity

SensitiVity to water handling capacity has been considered. The high water case is 2000

bpd versus the base case of 200 bpd. Water handling facilities are not sensitive to

capacity in the range 200 to 2000 bpd. The high water case adds an estimated US$ 0.2

million capex.

Concrete Gravity Structure

A steel jacket has been assumed for the platforms in Cases 3 to 6. An alternative is a

concrete gravity base structure (CGS). For Case 4, a CGS has been costed and found

to add approximately US$12 million to the installed cost. On this basis a CGS is not

recommended.
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A 20 year life has been assumed for the facilities. Sensitivity to a change to 30 year

projected life has been considered. Up to US$ 5 million is estimated to be the

incremental capex for a 30 year life.

The additional investment is for example required in anodes for external protection of the

offshore pipeline and the platform jacket. Additional investment would also be required

for additional corrosion allowance for vessels in the process.

Opex costs already account for ongoing maintenance and component replacements. An

extension of the field life does not change the estimates of annual opex.

If the process needs to be modified to extend the field life, then the additional facilities

would add to the field life extension costs. For example, larger compression capacity

would be a separate additional capital expenditure item.

Slug Catchers

The slug catchers predicted for the three and two phase cases are very large and costly.

The pricing is for harp type slug catchers which would also take up a lot of space. In

these sizes, it would probably be less costly to use a combination harp and hairpin

system. (The hairpin is a looped length of offshore pipeline which would store most of

the pigging slug volume. The harp then could be made smaller to handle random slugs.)

Such a system would be more complex to operate.

An alternative is to use a regular pigging program to avoid excessive liquid holdup in the

pipeline. This does add to operating cost and is not compatible with a subsea system.
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Presented in Table 6.1 are the product yields for the two well production compositions

provided (see Appendix C for the well compositions). The base composition is richer in

heavier hydrocarbon components than the alternate composition and consequently

yields more propane, butane and condensate.

Propane recovery provided by the onshore facilities is around 60% in all cases where the

Simple Expander Process is used. This level of recovery is modest and consistent with

a mid range investment level. More investment in plant allows greater recovery. Yields

can be increased to 163 tonne/d of propane and 60 tonne/d butane by expanding to

lower pressures or adding refrigeration.

Alternatively less investment can be considered by not recovering LPG. Propane and

butane can be rejected to the sales gas. The onshore process would simplify to dew

point control for the gas and condensate stabilisation. To meet wobbe index, CO2 would

have to be slipped to the sales gas to a level of around 10%.

These onshore processing plant alternatives are discussed further in section 5.2,

Sensitivity Studies.

TABLE 6.1 1J~oaucr t./,EI-DS

Stream Flow Flow UNITS
Base Composition Alternate

Composition

Platform Gas 89 89 MMSCF/D
Sales Gas 66.9 67.4 MMSCF/D
Sales Gas (GHV) 77.4 78.0 TJ/d

Propane 106.1 104.7 tonne/d
Butane 58.1 55.2 tonne/d

Condensate 4800 4180 bblld



7.0 COST ESTIMATION

Document No
Revision
Page

514G30
: D408-2001-RP-G-001
:0
: 33 of 48

Cost estimation for this study has been developed using a number of sources. Vendors

have been consulted for major equipment items. Reference has been made to similar

previous projects. Market data has been incorporated. And the estimating packages

SEAPLAN for offshore costs and EO for onshore costs have been applied.

Process definition and equipment sizing form the basis of the estimating work. The

process schemes have been discussed in section 4. The equipment sizing is

summarised in the equipment lists included in Appendix D.

Cost estimates for the case studies have been summarised in Table 5.1 with

breakdowns provided for the main components. Some further cost breakdowns have

been provided for the offshore facilities in Appendix E.

Opex costs have been based on SEAPLAN estimates together with broad input from

Operating company contacts that we have. A breakdown of the opex costs is also

provided in Appendix E.

Abandonment costs for the offshore facilities have been estimated. These costs are

presented with the operating costs in Appendix E.

8.0 SCHEDULE

For Case 4, time to first production is estimated to be 35 months from the start of

detailed design.

Figure 8.1 provides the schedule details.



)

Scm

) )

FIGURE 8.1
OAWSON • BROWN & ROOT VOlLA • CASE .. PROCESS PLATFORM· 2 PHASE

EJIPCM

Year 1 I Year 2 I Year3 Year4
Name 112131415161718 191101111'21131'41'51161171'81'912012' 12212312412512612712812913013'132133134135136 371381394041 424344 <45 46 47 48, ,

;
DESIGN/SPECS/BIC CYCLE ,

;,
!

PROJECT MANAGEMENT

.
i

;
;

FABRICATION
,

T ,

I
T

SURFACE TREES
,

PRODUCTION PLATFQRM

PROCESS FACILITIES

EXPORT FLOWLINES

!

INSTALLATION
T T

PRODUCTION PLATFORM ",

""I .1EXPORT PIPELINES

ONSHORE PLANT 1
'IL

DRILLING/COMPLETION

,
,

PRODUCTION
,

COMMISSIONING i,
PRODUCT SALES

Task Milestone • RoUedUpCriticalTask~
H:\OATA\A.CCOUNTS\TENOERS\YOlLA184.MPP

~ • • 0Date: 18 Apr '95 Critical Task Summary Rolled Up Milestone

Progress Rotted Up Task Rolled Up Progress

"" 0

'" <1> 0

"' < "<1> (;;. c:
o' 3
" <1>

"~
Z
0

~o 0....
0

0 CXI- ,
.... N

0
(Xl 0

~,

""UQCJ1
6~
~..:::.

<:":>
W.....



Document No

Revision
Page

9.0 ALTERNATIVE CONTRACTING STRATEGIES

Introduction

~1'1(\<)"U 4. ,.Ji)i".

; D408-2001-RP-G-001
:0
: 35. of 48

The following is an analysis and example of various contracting strategies that could be

used on the Yolla Gas Field Development. The strategies that we discuss below are by

no means all ways to develop a field, however, they are in our opinion commercially

innovative and could provide an opportunity to potentially reduce the cost of the Yolla

project.

There are many variations of contracting methods available to SAGASCO, however, in

reviewing the development of a contracting strategy Sagasco should consider three critical

areas, those are:

• price determination

• risk allocation

• compensation

Price Determination

The stage of the project at which prices are determined (either target or fixed) has effect on

the accuracy and consequently the risks associated with those prices. Differing contracting

strategies will determine the price at different stages and therefore have an impact on the

risk distribution.

Open book price determination allows the contractor and SAGASCO to work together to

estimate the costs of the field development. The contractor exposes his costs, overhead

allocation and contingencies and negotiates an appropriate profit margin with the

SAGASCO.

In a closed book scenario SAGASCO would receive the development price structure from

the contractor with little or no information on the cost structure. Typically, closed book

methods are employed in traditional bidding situations and are not conducive to a trust

based relationship.
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We believe that the best way to manage the risk associated with the development is to set

up a contracting structure that permits those risks to be assumed by the party who is in the

best position to control the particular risk. Further it is important that an equitable risk and

reward balance are maintained.

It is assumed that significant development risks such as those associated with reservoir

management and the sales price of the product will be held by the operator and as such

these risks are not addressed. The risks addressed are those associated with the design

and construction of the facilities, tie back and completion of the wells and the operations and

maintenance of the completed facility. At a high level these risks include the capex cost of

the facility, the completion date of the facility, the opex cost to run the facility and the risk

associated with the performance of the facility.

The risks can be absorbed by either the contractor or the client or be shared by structuring a

gain sharing relationship.

Compensation

Various alternative payment compensation structures are available in a contracting strategy

and such structures can include but are not limited to the following concepts:

• progress payments

• milestone payments

• neutral funding

• production funded payments

These payment structures are not discussed further as they are equally applicable to

each of the following contracting strategy examples discussed.
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We have successfully contracted in any combination of the above and would like to give

SAGASCO a broad range of examples of how they could contract on the Yolla project as

follows:

• Open book, single alliance contractor price determination, leading to fixed price

EPC

• Open book, single alliance contractor price determination leading to target price

• Open book, SAGASCO chosen alliance group price determination leading to

target price with gain sharing in proportion to risk

• Life of field partner

• Contract to produce

Open Book Single Alliance Contractor Price Determination Leading to Fixed Price

EPC

Under this scenario the contractor would effectively be the sole alliance contractor for

SAGASCO and would hold the majority of the price and completion risk on the project.

The intention would be to work with SAGASCO on an open book basis during the project

definition stage to develop an estimate for the Yolla development. At the end of this

stage the contractor would be able to offer SAGASCO a fixed price for design and

construction of the facilities and the subsea completions. The contractor would expose

their cost base, overhead, material costs, subcontract costs and agree contingencies

and profit margins with SAGASCO. The intent would be during the project definition

stage - where the concept is defined and the basic engineering is completed to be able

to confidently estimate a fixed price with which the contractor can satisfactorily accept

the risks associated with sufficient completion, process and price guarantees.
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The major scope items for which the contractor could be responsible are as follows:

• Concept development

• Basic and detailed engineering

• Procurement

• Fabrication

• Offshore facilities and pipeline installation

• Hook-up and commissioning

• Subsea facilities

• Onshore plant construction and commissioning

• Well completion and testing

Under this scenario the contractor would assume the following risks:

•
•
•
•
•

Development price risk

Schedule completion risk

Performance risk

Materials

Workmanship

Fixed price

Guarantee through liquidated damages

Guarantee provided

Warranty provided

Warranty provided

Open Book Single Alliance Contractor Price Determination Leading to Target Price

Under this scenario, SAGASCO would contract with a single alliance contractor to

develop the Voila Gas Field. The contractor would share, with SAGASCO, the price and

completion risk, through incentive provisions related to achieving these targets and other

objectives set for the project.
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In this case, the contractor would work with SAGASCO throughout the project on an

open book basis. The contractor and SAGASCO would jointly develop the target budget

for the Yolla Gas Project during the project definition stage. The target budget would be

used to establish a gain sharing structure in which the contractor would share and be

rewarded for under expenditure of the agreed target bUdget. Conversely we would be

penalised for not achieving the objectives. Establishing the target budget during the

project definition phase would provide an incentive for innovative ideas during the basic

engineering works when the project is still at a significant cost influence stage.

The gain sharing would be structured to reflect the contractor's ability to influence the

total cost of the development. The contractor would pass on this gain sharing

philosophy to major subcontractors that it considers could significantly influence the

success of the development.

With the open book approach the contractor would expose their cost structure throughout

the life of the project. This would include details of overhead allocations, labour costs,

material costs, subcontract costs and alliance partner costs. This cost would be applied

against their estimate of material quantities, labour productivity and applicable contingencies

to determine a base cost and to this base cost would be allocated an agreed profit margin to

determine the target budget. The profit margins would be determined at an early stage in

the relationship with SAGASCO.

This approach provides SAGASCO with the advantages of containing their risk using a

target budget for the design and construction works. This containment is achieved by

insuring strong incentives are in place for the parties' work on an integrated basis and

reduce the target budget. It has further advantages concerning the project schedule such as

a lengthy bidding period is not required for the detailed design and construction phases.

Also, this concept will allow SAGASCO to maintain control of the project without having to

establish a major project team.

We would suggest using an integrated project management team staffed with both the

contractor personnel and SAGASCO personnel. This would eliminate duplication between

the client and contractor and allow them to work in a true partnering configuration.



Document No

Revision
Page

51 tlC37
: D408-2001-RP-G-Q01
:0
:40 of 48

Under this scenario the contractor would assume the following risks:

•

•

•

•

•

Development price risk

Schedule completion risk

Performance risk

Materials

Workmanship

Guarantee through incentive scheme

Guarantee through incentive scheme

Guarantee provided

Warranty provided

Warranty provided

Open Book Client Chosen Alliance Consortium Price Determination Leading to

Target Price

Under this concept SAGASCO would select contractors and form an alliance group

responsible for the Yolla Gas Project. The Alliance group would be made up of the

appropriate contractors and SAGASCO.

The alliance would operate in a similar manner to that described above in so much as a

Target Budget would be determined at an early stage in the development. The alliance

would be governed through the establishment of an Alliance board made up of

representatives of all the alliance members.

The alliance members would be charged with common goals and an incentive structure

again based upon improving the target bUdget and schedule. However in this case as the

alliance is made up of multiple parties the gain sharing structure would reflect each

contractor's ability to the influence the total cost of the development. The formula for the

final over or under expenditure of the Target Budget will be pre- determined from a detailed

analysis of each Alliance member's ability to influence the final cost
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For example the design engineer has a large influence on the final cost although his actual

cost regarding the total development cost is relatively small. Therefore his risk reward factor

would be larger than the percentage of his actual cost of the total development budget.

Under this scenario and acting as the management and design contractor would limit its

maximum risk to the value of its normal profit.

Life of Field Business Partner

The concept of a Life of Field business partner is where the contractor would commit

to provide the following services in conjunction with a small SAGASCO team:

• Concept development

• Basic and detail design up to a fit for purpose functional design covering

onshore, surface, subsea and subsurface facilities;

• Project management services through life of field;

• Document /image/data management

• Selection of contractors and suppliers

• Facilities operation and maintenance

• Integrated logistics and support through life of field

• Continuity from basic engineering to abandonment for engineering, procurement

spares, logistics

The entire process would be managed by an integrated team with people selected for

each position from within SAGASCO the LOF partner or from external sources. The

positions would remain for the life of the field that would give a continuity of philosophy

and strategy throughout the life of field.

Other contractors would be invited to join the business partnership in an alliance for the

scope items as follows:
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These additional contractors would join and leave the alliance at different phases. The

alliance would be dynamic in nature. Some elements would continue throughout the

field life such major equipment suppliers who have an interest in supplying and

maintaining their equipment and retaining ownership of its performance.

Contract to Produce

The contractor could under two contracts take responsibility for the development of the

field through to production and could be compensated for performance of the contract on

a dollar pl:lr unit of gas basis. Furthermore, this can be structured so as it could be

financed on a limited recourse basis if that were reqUired. Under this example the

contractor would bear many of the risks associated with the Yolla development.

Effectively the only risks that the contractor would not bear are those associated with

gas price and the size and performance of the reservoir. Risks would be transferred to

the contractor by means of a Turnkey Construction contract and an Operations and

Maintenance contract that will provide for fixed price services and technical performance

of the facilities- topsides, subsea and onshore.

The intention would be to work with SAGASCO on an open book basis during the project

definition stage to develop an estimate for the Yolla development. At the end of this

stage the contractor would be able to offer SAGASCO a single point, fixed price EPC

Turnkey construction contract for all the engineering and construction works required to

bring the field into full production. This will involve the following:
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• fixed price, non-inflatable contract

• guaranteed completion date

• guaranteed performance levels

• liquidated damages to support the above guarantees

• single point "umbrella protection" whereby the contractor themselves directly take

responsibility for all the guarantees and thereby support the obligations of all sub­

contractors who will be involved with the development

This contract will transfer all the principal engineering and construction phase risks to the

contractor.

The contractor can also provide the development with an Operations and Maintenance

(O&M) contract that will become effective once the contractors have discharged their

obligations under the Turnkey Construction contract. The O&M contract would oblige

the contractor to provide ongoing O&M services and in return the contractor could, for

example, receive a fixed price per unit of gas payment.

The overall productiqn contract would be overseen by an integrated executive committee

with people selected from both SAGASCO and the contractor.

10.0 ALLIANCING

Introduction

Regardless of the type of contract relationships, we believe that the contracting

philosophy should be based upon alliance principles, with a high degree of trust, aligned

objectives, measurement, performance indicators, teamwork and shared risk and

reward. Alliancing is essentially a co-operative arrangement that brings together the

skills of different parties into a project with the express purpose of min"imising

expenditure, allowing cross fertilisation of ideas on design and construction, as well as

enhancing the achievement of financial and schedule targets.
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The benefits of working on an alliance premise are multi faceted with the two principal

gains being reduced cost and reduced time. These two key elements are derived by

developing an alliance team that is dedicated, focused on the project objectives, built on

trust and based on the best person for the job.

The benefits are derived by the structure of the alliance relationship, driven by the

leadership commitment and direction given by the alliance board to the project team. It

is fundamental that the alliance board must be proactive, be committed and work as a

team, such that the project team has visual demonstration behind the concept of the

alliance contract.

At project initiation, the Alliance Board will develop the objectives and parameters for the

project and will identify what key benefits the SAGASCO alliance wants to realise from

the project.

Besides the specific benefits and objective the alliance board may want to realise, the

following subjects should be derived from working in an alliance relationship:

Reduced capital costs achieved by:

• Reduction of interfaces and better communication

• Streamlining management structure to reduce response time, providing a better

quality answer

• Uninhibited team approach for selection of vendor standard products and fit for

purpose application

• Contracting premise with the principal alliance partners, suballiance partners and

aligned vendors for incentives to reduce the total project cost

• A team based environment to create a win win situation

• Informed decision making

• Reduced inspection and expediting by using alliance vendors
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• Is achieved by the adoption of the points highlighted in reduced capital costs

above.

Reduced Ongoing Operating Costs achieved by:

• Operations people are incorporated into the alliance team providing the ability to

input and assess through all stages of the design, construction and operation.

• Use of vendor standard products, facilitates ease of supply of technical support,

back up spares and replacement.

• Integrated team ensuring common utilisation of equipment and specification of

items across all parts of the development.

• Reduced ongoing management and technical resources by having alliance

vendors being. capable and responsible for supporting their equipment or

product.

In addition to the substantial savings that will be achieved by the elimination of the man

marking which is traditional in conventional contracting structures, savings will be

achieved by the incorporation of the subordinate expertise into the integrated team from

the contractor, subcontractor, client and vendor.

Contractor Supplier Alliances

Contractors have transformed long term relationships with suppliers into supplier

alliances. These relationships are based on the same principles as described above, i.e.

long term relationships, trust, aligned objectives, quality and continuous improvement.

As a result, a fit for purpose product is supplied at a lower cost and a better schedule

than would have been achieved via traditional supplier and customer relationships.
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We have found that our alliances with suppliers that have met the prerequisite alliance

features are "critical" to success of our projects.

Our alliance suppliers normally work as part of our integrated team. The benefits of

supplier alliances include:

• Elimination of duplication of resources

• Application of the latest technology

• Supplier "buy in" for product application

• Elimination of over specification or preferential engineering

• Reduced cost

• Reduced expediting and inspection

• Greater assurance of receiving timely documentation and prerequisite interface

information

• Supply of products which can be serviced and supported through life

Risk Management

The basic premise for alliance contracting is that the entity best suited to manage the

risk should be responsible for the risk. This philosophy ensures that the entity has the

appropriate authority and responsibilities, and therefore contingency plans in place to

minimise the impact on the project when unforeseen situations that would create risk

arise.

We would strongly recommend that one of the prime drivers for the alliance be the

elimination of potential risk, and the determination of contingency plans should an item

that could cause cost or schedule impacts on the project arises. This philosophy would

be created by the Alliance Board with setting the objectives, contracting philosophy, and

targets for the project.
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The following are some basic principles that should be included or reviewed before

developing a gain share structure.

• sharing of risk and reward is proportional to influence of cost

• utilisation of uncertainty allowance to be controlled by the Alliance

• no finger pointing - success or failure is a joint responsibility irrespective of who

caused it

• the cap on total risk be equal to profit

• target budget to be jointly agreed

• provides incentive for all to achieve completion under target

• provides possibility to gain extraordinary benefits

• gain sharing is linked to joint performance of the Alliance - win or lose together

• parties participate in gain sharing dependent on final project cost

• gain sharing based on balanced risk and reward

The following example i.s a typical gain share structure for the Capex portion of a field

development currently used by the contractor in Australia and the North Sea. A target

budget for the facility's design and construction is agreed by the Alliance before sanction

of the project. The price determination is made up of input from selected alliance

contractors on their traditional basis and assumes that they will receive normal profit. An

example of this would be lump sums from installation contractors, man-hour rates from

the engineering contractors and a mixture of lump sum and rates from the fabricators. A

risk and reward structure is then set up whereby if the final project cost goes over the

target budget, the overrun is spread out among the alliance members at an agreed

percentage until the cost overrun reaches the gain share total capped cost whereby any

cost overruns after the caps are borne by the client.
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1 0 Introduction

Sagasco Resource Limited. Australia are considering the development of the Yolla Gas Field.
The Yolla gas resource was discovered in 1985 and is located in Bass Strait. Gas from the
reservoir contains approximately 19% C02 and is rich with heavier hydrocarbons. The field has
a limited amount of data available as Sagasco has drilled only one test well. Before proceeding
with any further appraisal drilling Sagasco wants the development options to be assessed.
Sagasco has appointed Dawson-Brown & Root to perform a feasibility study for this
development. This design basis is prepared based on the information given by Sagasco.

2.0 Site and Environmental Data

2.1 Plant Location
Offshore

Onshore
2.2 Ambient Temperature

Bass Strait. Australia

Near Melbourne

a) Offshore
Maximum Design Temperature
Minimum Design Temperature

90 deg F
32 deg F

(32.2 deg C)
(0 deg C)

b) Onshore
Maximum Design Temperature
Minimum Design Temperature

2.3 Relative Humidity
Maximum Relative Humidity

100 deg F (37.8 deg C)
32 deg F (0 deg C)

'90%

2.4 Wind Velocity
One Minute Average
100 Minute Average

2.5 Seabed Temperature
Maximum Seabed Temperature
Minimum Seabed Temperature

2.6 Wave Data
Significant Wave Height

2.7 Distance to Shore
Distance from Offshore to Black Rock Plant Site
Distance from Offshore to Long Island Plant Site

2.8 Water Depth
Water Depth at Offshore

, Assumed by DBR
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'170 ftls
'85 ftls

'58 deg F
'50 deg F

26.2 ft (8 m)

'225 KM
'206 KM

262.4 ft

( 186 kmfhr)
(93 kmfhr)

(14.4 deg C)
(10 deg C)

(80 m)
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3.0 Wellfluid SpecificatiQn

3.1 Wellfluid Stream CQmpQsitiQn ( MQI%) - Dry Basis

BASE ALTERNATE

C1 63.87 64.40
C2 7.64 7.63
C3 3.75 3.72
i-C4 0.65 0.59
n-C4 1.04 0.99
i-C5 0.38 0.35
n-C5 0.39 0.36
C6 0.54 0.51
C7+ 2.68 2.32
CO2 18.86 18.91
N2 0.20 0.22
H2S 20 ppm 20 ppm

3.2 PrQperties Qf C7+

MQIWeight
Sp. Gr. @ 60 deg F

3.3 Water ProductiQn
NQrmalPrQductiQn
Maximum PrQductiQn

4.0 Number QfWelis

137
0.793

2 BBU MMSCF Qf Gas
20 BBU MMSCF Qf Gas

Final NQS Qf PrQducing Wells Qn Platfml Facilities 14
Number Qf Gas InjectiQn Wells 0
Number Qf Water InjectiQn Wells 0

5.0 PrQductiQn FQrecast

Refer tQ Attachment-1

• Assumed by DBR
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4.0 Product Specification

Stabilised Condensate, LPG and Sales Gas production are envisaged.

4.1 Stabilised Condensate Spec

Reid Vapor Pressure
BS&W

4.2 Sales Gas Spec

Water Dew Point Spec
HC Dew Point Spec
C02 Content
Total Sulphur
H2S Content
Mercaptan Sulphur
Free Oxygen
Gross Heating Value
Wobbe Index
Supply Temperature
Supply Pressure

4.3 Propane Spec

Vapor Pressure @ 100 deg F
C4+
Volatile Sulfur

4.4 Butane Spec

Vapor Pressure @ 100 Psig
C5+
Volatile Sulfur

*12 Psia (Max) @ 100 deg F
*1 % (Vol) Maximum

112 mgt m3 (Max)
36 deg F
3% ( vol) ( Max)
115 mgt m3 (Max)
11.5 mgt m3 ( Max)
23 mgt m3 ( Max)
0.2% (Max)
36 -42 MJt m3
46 to 50.8 MJt m3
71 deg C (Max)
*1000 Psig

**200 Psig (Max)
**2.5% ( Vol) ( Max)
**15 grainst1 00 ft3 ( Max)

**70 Psig ( Max)
**2.0 % ( Vol) ( Max)
**15 grainst1 00 ft3 ( Max)

5.0 Product Storage Requirement at Onshore

Stabilised Condensate
LPG

* Assumed by DBR
** GPSA Standard
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6.0 Produced Water Treatment

To be designed for maximum water production.

Performance

7.0 Flare System

*30 ppm oil ( Max) content in the treated water

The flare system shall be designed at offshore & onshore to meet the requirement.

Normal Radiation Level

Peak Radiation Level

8.0 Fuel Gas System

*500 BTU/hr ft2 ( Max)

*1500 BTU/hr ft2 ( Max)

The source of fuel gas is process gas. Offshore and Onshore both the facilities should be self
sufficient in fuel gas.

9.0 Control System

Control , Alarm & Data Monitoring system shall be provided

21.0 Power Generation and Distribution

Offshore facilities

'Offshore facilities will generate it's own power.

Onshore Plant

'Onshore Plant will generate it's own power.

22.0 Utjlities

Offshore Facilities

'Offshore facilities will generate it's own utilities.

Onshore plant

'Raw water will be supplied at onshore plant. other utilities will be generated at the
plant.

, Assumed by DBR
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23.0 Product Prices (Assumed constant through out the field life)

514C60

Sales Gas Price
Condensate Price
Propane Price
Butane Price

US$ 2.00 /1000 SCF
US$ 18.00/ BBL
'US$ 185 / Tonne
'US$ 185/ Tonne

24.0 Utilities Prices( Assumed constant through out the field life)

Raw Water ( Avialable at Onshore Plant)
Electricity

* Assumed by DBR
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TABLES.1
"ORECASTS OF GAS PRODUCTION AND WELLHEAD PRESSURE FOR
CASES VV1TH 100 MMscfId PEAK RATE AND LAST_ 6 VIoELLS ON .liNE FROM YEAR 6

.5,1.4.061

c

Year Raw Gas Av. Daily Cum Gas Gas in Reservoir No. of Typical peak Typical
Production Raw Gas Production ResetVOit' Pressure production weD rate \/IIHP at

in Year In Year (year end) (yearend) (yearend) weDs at at yearend year ond
Ihc/\ (MMsCf/dl (bd) lbcn (psla) vear end (MMscfJdl (oslal

1 32.47 89.0 , 32_5 567.5 4001.1 8 14 2290
2 32.47 89.0 64.9 535.1- 3772.2 8 14 .- . 2083
3 32.47 89.0 97.4 502.6 3543.3 8 14 1873
4 32.·4] 89.0 129.9 470.1 3314.3 8 14 1658
5 32.47 89.0 162.4 '437.7 3065.4 8 14 1432
6 32.47 89.0 194.8 405.2 2856.5 8 14 1190
7 32.47 69.0 227.3- 372.7 2627.6 8 14 915
8 32.47 89.0 259.8 340.2 2396.7 14 8 1321
9 32.47 89.0 292.2 307.8 2169.6 14 8 1118
10 32.47 89.0 324.7 275.3 1940.9 14 8 696
11 26.57 78.3 353.3 246.7 1739.4 14 then then
12 25.97 71.2 379.2 220.8 1556.3 14 decining declining

TABLEIi.2
FORECASTS OF GAS PRODUCTION AND WELlHEAD PRESSURE FOR
CASES VVITH 100 MMsdId PEAK RATE AND LAST 8 WELLS ON LINE FROM YEAR g

Year Raw Gas Av. Daily Cum Gas Gas in Reservoir No. of Typical peak TYPICal
Production Raw Gas ProductionR~ Pressure production well rate WHPat

in Year in Year (year end) (yearend) (yearend) wells at at yearend yearend
Ihc/\ IIMMSCfld) Ibctl lbcn (Mlal vearend (MMSefJd) (Mia)

1 32.47 89.0 32.5 567.5 4001.1 8 14 2290
2 32.47 69.0 64.9 535.1 37722 8 14 2083
3 32.47 89.0 97.4 502.6-_ 3~3.3 8 14 1873

89.0 129.9 470.1
- 8- 16584 32.47 3314.3 14

5 32.47 89.0 162.4 437.7 3085.4 8 14 1432
6 32.47 89.0 194.6 405.2 2656.5 8 14 1190
7 32.47 89.0 22.7.3 372.7 2027.6 8 14 915
8 32.47 69.0 259.6 340.2 2398.7 8 14 540
9 32.47 89.0 2922 307.8 2169.6 14 8 1116
10 32.47 89.0 324.7 275.3 1940.9 14 8 898
11 31.17 65.4 355.9 244.1 1721.1 14 8 658
12 2727 74.7 383.1 216.9 1528.9 14 then then
13 24.81 66.0 407.11 192.1 1354.0 14 deeflOing decinlng

TABLES.!
FORECASTS OF GAS PRODUCTION AND \/IIHP FOR CASES WITH 160 MM,Cfld PEAK RATE

Year Raw Gas Av. Daily Cum Gas Gas in IRe&llf\IOir No. of Typical peak Typical
Production Raw Gas Production ReSl!fVOIr Pressure production well rate 'M-IP at

in Year In Year (yearend) (ye:;;d) (yearend) wells at at Yllar lind yearend
(bell (MMscf!dl lbcn (Mi;ll vearend (MMscf1dl " (psia)

1 32.47 89.0 32.5 567.5 4001.1 14 12.3 2421
2 32.47 89.0 64.9 535.1 3n2.2 14 12.3 2219
3 32.47 811.0 97.4 502.6 3543.3 14 12.3 2015
4 32.47 89.0 129.9 470.1 3314.3 14 12.3 1608
5 32.47 89.0 162.4 437.7 3085.4 14 12.3 1596
6 32.47 69.0 194.8 405.2 2856.5 14 12.3 1374
7 32.47 89_0 227.3 372.7 2627.11 14 12.3 1136
8 32.47 89.0 259.11 - 340.2 2398.7 14 12.3 8117
9 32.47 89.0 292.2 307.8 2169.6 14 12.3 526
10 32.47 89.0 324.7 275.3 1940.9 14 then then
11 31.17 85'.4 355.9 244.1 j7:>l 1 14 It_dininn riPrtinirvt

Be'd S06lG9E60 01 ~ lZ:0l S66l-lEH-SZ
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EQUIPMENT LIST· CASE: MINOS

)
514063

)

"..." ,,""" "...""""" ..'" ~" !'OWE" "''' HE...TlCOOL Moe fOOT I'RlHT "'" "no COST IUMAl'llS
TAO NO. SIM NAME or< DlSCIUPTlOtI CAP'AClTY '"'S. '''''. V". ...." TRANSFER MEOll.N AREA w,_ WEIGHT

0'" ..." Sir. TI OOJ '"'' .....
... CC' SO. " SO" u.asl ,... I US'l

WILl.HE"" .. I'N)OUCEII WEll. HUDS

II.voQ1 ..... , "'OCUC'T)()H SE'AAATOfl ,,"" 'SO "1D,,2"l H oss ""' 'M liO,OOO 249.340 500.000
11''''-02 , TEST SlpAAATOfl ,,"" 'SO 4'IChU'L H oss ""' ..

" 0Il0 21 "13 711,SOO

i1*OI ,
HYCWX:Y~ ZOllO ...... "'" ". 4·1D.'~·l H cs SO '.0Il0 1.150 "'.0Il0

I1-Y43 , GAS AlTUI Sl"AAATOA '''''' 'SO t'ID"U'L H ..""' M liO.OOO 249.340 450.000

'·Vo04 , HYOl'lOCYCI.OHf OlGASS€R SO 'SO 4' ICh 10' L H CS .. , 300 1121' .100

l'-V-ot , CONDENSATE COAlESC£ll '''''' 'SO 4' II>. 11' L H ..""' .. .. 0Il0 28.413 &3.000

11-N)1 .... , COHOEN$ATE IOOSTER P'I.MP'S ",>e.... '''''' 'SO 3'W,,"'L C' .. S CS " ,.... 2.450 21.000

11~2"'" CH<>.- , COtCllNSATE I'IPfUNl ..........s 110 GPM .... 'SO S'IO""'L ",CO ,... ,.. CS SO '.100 11.\SO 195.000

Il-(-G\ , WAUA-WAnll EXCHANGER I .452 MMlTU/HfI 300 '''' 17"10" 20" L H WATEJlllWAnll CS "" """ n,415 24.300

11-1002 , WATEJIl HEATUl 0.2' MMITUIHR "'" ". '" lD" IO'l H .. EUCTNC CS SO soo ." Hi,OOO

12-1..01 SOOSnft , I¥lUNl COMPR£SSOf' """"" .... 'SO 3I'Llll.!i'W,,"H C' .. cs 'M SO 000 100.000 3.315.000
12W..CII , I'IPflWE COtolf'MSSOR 1:00 '''''' 'SO S'IO_12'H V CS SO 21.000 '1.715 " soo
IZ.(.()l ....C , N'EUNl COMI'NSSOR AFTERCOOUR 12.'12 MMlTUJHll .... '50 lS'w.20'1. "'C'" 55 '5500 ... CS '''' " 100

71.700 111,000
11,x"(11 , N'ELM l'IG LAUNCHER .... 'SO 14"10 • 10'1. CS '50 .."'" '.100 13.!500

12-l'()2 U'ClMlNENOl , FUT\,lltE IOOSTER COMPRESSOft OT D!WE 100 'SO 2S'1. ."W. "H '" "'" IS.OOO " 250 • """"'12.Y.()2 , fUTUN" IOOSTlR SUCTIOtlICOO 100 'SO 7'IIh 12'H V .. 3O.0Il0 70.44' ,
""""'12,Y.()J , I'VTUM IOOSUR OlSCH 1:00 100 'SO 4'11). ICY\. H ..

'" 0Il0 1','21 • fUTUfI(, FUTI.lRi IOOSUR AFT!RCOOL!R 100 'SO ISOW.24'1. "'C'" 30 •• 'SO 42,:JOO 15J,450 • '''"'''
14oC.()1 """" , QI.YCOL CONYACTOR 100 ,"""SCfO '''''' 'SO 4,S' 10. 20,S' H V

55 ""' " 42,000 6O.S20 14',000 SIrv<:I... .a PK~
IU".()l , GlYCOL N"GENERATOR PACkAGE lS'W.3Q'1. fUEl. flREO 'SO 5OOIlO 120,000 '50,000 -
II--SI:.()I , fUEl. GAS SI:IO ,.. '50 10·W. 1I'l Electric: ,.. 20.000 3O.0Il0 SO.OIlO

1S·SI:.()2 , AlA COMPflESSORSI ORIER SI:IO 150 SCfM "'" 20·1. ••·W.12'M 'SO " 0Il0
JO,ooo 1~,000

lS,Y·()1 , INST, AlII RECEIVER "'" 'SO .'IOXI2·H V " "00 31 910 18,000
1.,Y.()2 , IJTIUTY AIR R!CElVER '00 'SO 5'IOXI2'H V " "00 31 "0 ",000

, • .p.()1 "" , SERYICE WAUR PUMPS SOOI'M - '00 - - 'SO ~.!'$'I. - '50 -• _. - - - '. - 4,000. '.0Il0 10,000

1$oM.(l2 , WAURMAI:ER "'.... 5'W. $'1. " '.500 13,200 100,000
18,T'()1 , 'OTA.I.E WATER OAY TANI: 1000 USG LJO. flll.l 'SO 4' lOX 11' H V .. '.0Il0 11,342 .....
IS·T.()2 , 'OTA'I.E wAnR STORAGE TANI: ,aoo U$G UQ, fUU 'SO IO'IOX11'H V "" 1.500 81,254 37.200

1a-P.(l2 "" , !"OTAILE WAnR P'lJMPS 20 GI'M 3'W. S' I. 50 ,
" ,.. soo 7,700

IS,f.(l3 ...... , !"OTA'I.! WATER fll.TERS , ..... 4'Wd'I. " '.000 '.000 '.0Il0

,....., , OlESEI. fIN" WAUl' I'\NP 15000PM ,.. 'SO 11'1.. S'W 55 "000 42,000 185,000
lS·Po04 , EI.ECTFUCAl. f W l'UMP 1500 GPM "'" 'SO 3·1..3W ,n • '.000 12,250 75,000
I&-Y.(l3 , f,W, l'UMP STAIlTlNG AIR RECEIVERS "'" 'SO 3,S' 10. 12' H V " • 500 '.050 '.500

l1--Y.()$ , lolP. fl.AIIIIl:,O. ORUM '00 'SO "10.20'1. H 'SO 12,:KlO 13,438 SO."'"
l&-V-OS , \..I'.'LAN 1:,0. DRUM .. 'SO 4'1O.'0'H V .. ,.SOO 11,423 ..SOO,....... , ..", fl,.All( TIP .IGMTION PANEl. J'W .. 13'1. " , soo 2,275 ".000 ,
1'.p.Q5A1t!CO • ..", FUJl£ PUMf'S 3001'M tACH "'" 'SO 3'W."1. '" .. ,.... '."'" ".0Il0 ,
I&-V.(l7 ,_.......

SO ,eo S'IO. 12'1. H SO ..... 21,1IS 10,'100 I
16-P-OS ...... , --- "' .... '''''' 'SO 3'W .. 4'1. '0Il0 • " , 0Il0 "SO 22,800
,.-s , UN"" '" 'SO SO·~ S ,
11-P.o7 ...... , SCN"'-.( PUMPS ,..... .. 'SO .. ".J SO '00 ••SOO

l"T43 "
, OIlS€\. STORAGE lClU.NE PlOt:STAU S"wc .. ua ,eo
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) eQUIPMENT LIST· CASE: MINOS )
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)

OESIGN DES"" OiMENSIONS " .. "" POWEll HO'" H(ATfCOOl _0<: FOOT PRINT D'" "TO COST "lMARlS

IU,GHO. $1M NAME 0" OESCIUPTION CA'ACITY ""5. TEMP. V... ....." TIV.N$FER MEDIUM AlllA WEIGHT WEIGHT...' Idee Fl S' TI ... I'Wl ......
AlA CU\ SQ. " SQ" IlIlSI [lBSI I USI,

1&-'"" AJt
, DIESEL TftAHSHIl 'l.lMP "D'" . no ,eo 3'W.,,'\, ,.... eo ,

" OOD "'DO .....
'.'004 , Dlt:SlL CEHTIWUGElfJL.T£R COAUSClfl ,eo ,eo 2'10" S'\. '0 ... '" 54,000

I&-To04 , GlYCOl STOAAGE TANI; "D"'" "'_ ,eo .'1:)" t ,'L U >.DDO 11.342 '.100,..... , ...=- ....... eo ,eo )'W" 4'L 'DO U " ... m 7.150

11-0-01 A , POWER GENlAATOfl.l OOD ow 10'W,,'S'L ,.. ".DOD 2&.000 1,000.000

If-G.Ol • , POWEll GOEftAT0!'-2 OOD ow lOW. U'\. ,eo ".DOD 25.000 1.000.000,...., , u.u:IlGENCY GENERATOR '''''' 1O'W .. 10' L 'DO '0 DOD 12.$00 ".DOD

,.-. , HlUCOf'TER IlUUEUNG SKID S·W .. 7'L" "'H • " • DOD , DOD 135,000

,...., , "DE5TAl CI'IAHES "'ONS eo.DOD eo.DOD "'.DOD ,

,.-. , HVAC All'llotoVlDUNG lINT Icrw.IO'L 'DO '.DOD '.200 OO.DOD

,..... SUlMYAL CIW"T,cAV'IT 20MEH 10.000 15.000 100,000

"-M-IO , SEWAGE TflEATMENT ....T ...." )OW .. IO'L 30 '.... 5.DOD 12.000 1
!

16-M-11 , FOAM snnw S'W,. "L " , DOD 12.250 "DOD

If-M.12 , INEI'lT OAS SYSTEM S'W,,6'\. 30 , DOD " .. '.DOD

1I-M-13 , HYI'OCHLOfUHATOII 'ACUGE ,'W .. ,'\. " 10.000 17.&00 100.000

Hl_'" , SWlTCHG£AMolCC lr,W.20'L 300 00 DOD 00_ 200,000

16-LO-ol , ACCOMOOATION MOOUlE 20MfN ~'W. 3O'L ..... ,
lUi TOTAl. PIlOCU$ • UTILITIES ." 1,131 1.1.7,000 1.'11.868 9,"2.150

IULK ITEMS COST·-CO" OF TOTALI'IlOCESS. VTIUTtES 1 EUCTRICAL2" + INST/cONTROUSAHTV fTC ,,~ . P1P1NQ FITTINQS 1911o1 "" 2ll'7~ ..n.9'7 3,97....0

WT. AREA 211" OF TOTALPROCfSS .. UTILITIES ( EUCTIUCAL1" ... PIPING FITTINQS 20" ... INST/cONTIlQt. ""I
I

-
TOTAl,. TOP SIDE I EXCLUDING STRUCTUREl 8,U8 1,.33.7~ 2.389,835 13,919,010

,
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) EQUIPMENT LIST· CASE: WEND )
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)

DE,,' DE'" """NS>ONS "'" "" f'OWER ....... HEAT,cOOl MOe: 'OOT l'lUNT DR' ona COST R[MAlllS

TAG NO• ......... Or< DEscown<lN CA"CrtY '"'So ...... V,", ..AQ TAAHSFER ME..... ....... "'."" WE"'"- .... " S6 TI ... ,.... ....
.... '" SO. ET SOET ,..~ ,~ IUS"

"'UHUa " I'IlOOUClIt WllJ,. HEADS

21-",-(11 S.. , I'ROOUCTlOH "'MATOII "00 ,.. "10.22'1. • ass ""
... 1$0,000 24' 340 IOQQQQ

21''''-(12 , nST SU'ARATOfl '200 ,.. 4'10.12'1. • ass "" .. " QQQ 27,413
" SOD

2101+.01 , KYDftO(;YCLONl 2000 llWI'O "" '20 4'O.U'1. • CS .. '.000 1,71loO 20,000

21''''-03 , HYOROCYCLONE OEOASSEA 00 ,.. ..'10.10'1. • CS oo '.300 , 121' e,lOO

\·...-05 , COHOlNSAn SUftOf: DflUM '00 ,.. 4'10.10'l • sself<! oo '.IOQ 12.1541 Ill,900 lOOT: l'IOx2.~·H

2101.01 , WAUI'l·WATiR EXCHANGER I.U:Z MMBTUIHR "" '20 17'10.20'1. • WATEFVWATEFI CS 20 , "a 13.471 24.300

21·£-(12 , WAURHEAn" D.n MMIlTVMR 300 '20 '" 10" 10'1. • HOT OIL cs , IOQ '" s.ooo

22,,,,-(1, , aooSTE" SUCTION kOD IOQ ,.. 7'10.12'H V SS CLAc .. 20000 70,U, 1215,000

22:-V.QZ "'"
, IOOSTEI'l DISCH tOO IOQ ,.. ... 10" 10' L • 55 CLAD " " 000 1'.•n 35.000 BOOT: "10. J' H

22·"'-03 WSll" , EXPANDER SUCTION !COO ",a ,.. "10" Ill' L • SSCLAO '" 73.000 111,423 255,000 BOOT: 1'10.3' H

22,"'-4)4 CS.. , CQUl IE'A""TOII IOQ 1&0120 .'1O.12'L • .. <LAo .. 1,700 111 110 33,toO eooT: l'IO.2.~·H

n.voOl , I¥IUNf COtIII"I\(SSOII. Koo '00 ,.. l'IO.I2·H V co " 23,500 44,172 SI,7!oO

22-KoOl ""
, IOOSTE" COMI'MSSOft ... "" 2$'L.I'W.I'H .. '00 .. 000 " 260 3.320,000

22,U.()1 ""'''''''
, EXI'.r.tClE1II COMMESSOIII "OMQQ "ana 10'W.,I'L ,.. 33,000 41260 7!oO,000

22,K-02 ..0 .... , IYILM COMP'NSSOIII ,... 520 U·L.I_I'W.,'H .. '" ".000 'OOQQQ 3,315,000

22-t'.()1 ~AC
, lOOSTilll COfUNSSOIIIAFTUlCOOUl'l 2m ....8TIJI1« ... 20a 31".,.20' sn "00 WATEIII 52 21.400 4&,200 13,000

2H-<l2 QQX , GAS4A.I EXCHANGEIII .,"SItMlllTl.Jo'Hll ,- "ana U"".2O'L .n S3QQ ........ .. 32.300 M,US 101000

2H-oJ S<.AC , "ftUNl COMl"RESSOIIIAFTERCOOUIII 11.•72 ....ITI..lMR ,... ,.. 27" 10.20' L ... 2QQQ WATEl'l ..
" IOQ ,. "" 11,500

n,X.()l , I'll'lUNE l'tQ UoUNCHEl'l ,... ,.. 1."1O.2O'L cs 23 s.1OQ I,''''' 13,500

23-Co01 SU, , COHOlH5ATt STdlIUSElII '00 ... .'''.32'H V .."" '" 2SQQQ 43,150 121.000

2H.()1 'O-ITMS , 'no E'FWEH'f EXCH.\HOUI 1,843 ......Tl,IAiA '00 QQ '"1D.12'L ... " c"'""""""'" , , QQQ "sa '.QQQ

2H.()2 , SfAIllUSEl'l1l£1OILVI 1.H......TUot4I'l '00 ... 31"1D. 25' L KiTTU 1170 HOT OIL " 22,000 31,500 6',000

U,E.()S 'TM-COOL , CONOENSATI COOUIII ',104 MMITUMIII '00 ." 0"10.20' L sO' SIS WATEIII 20 "00 " 200 20100

2H-ot , 0V\0C) COMI"I\(SSOI'lAFTEIICOOUR O,4MM'TIJJl4'l ... ". '"10 .12' L ... WATER , '.000 1,7!oO ""'"23,V.()1 , SU8lUSlIII ovwo COMI'R SUCTION Koo ,sa ,.. 2'10.1' H V CS " , IOQ 3.171 '.000

U-Ko01 '"
, STUItJS(III OVWO COMPRESSOR ... '" 2I'L.12·W.ll'H .. '" ".000 75,000 200,000

,
2).X.()1 , CONOENSATE'I\. 1'10 LAUNCHER '00 ,.. 1"10.2.0' L cs " "00 I 131 '.000

,
,

4-M.()1 , OLYCOL IIEOENE""TOl'l PACl(A,GE l5'W • 2.0'L. 11' H HOT OIL '00 00000 11,000 250.000 ~

-
21,SKo01 , 'UEL GAS S(IO ,sa ,.. 10'W. l5'L HOT OIL '00 ,. 000 3QQQQ 50,000 ,
21-S!C'()2 , AIIII COMI"fIESSOfISI DIIlEIII SKID l!oOSC1M EACH 200 20'L."W.'2'H " ,.. 22,000 3Q.000 l!oO,ooo I
21-V.()2 , INST, AlI'll'l(CElVEIII 200 ,.. "IO.12'H V CS " 1,200 31,110 11,000 ,
2.I-v-oJ , UTIUTY oWl. RECEIVE" 200 ,.. l'ID.12'H V CS " , 200 31.110 " QQQ ,
2...-.01 ...... , SU WATEIII LIFT"-"""S 2200GN 200 ,.. .'W.S'L os ,. 3.QQQ 14,000 ".QQQ

21-t''()1 , s,w, .......n EXGW«JEl'l6 STII.llNER 200 ,sa 3OW.I'L.I·H " S.QQQ 10.000 112,000

,....., , WATER ......KER ,.... ''W. "L "'r<" .. 10,000 20,000 IfIO,OOO

aI-ToOl , 'OTAkE WATEfil DAY ToU« 2QQQ usa UQ. 'w. ,.. 5'Il)XI.'H V '" "00 21011 usa
21-T-<l2 , 'OTAIlE WATER STORAGE T...,.( II toO USG UQ.EW. ,.. U'IOXITH V '" 11,<100 114,101 u.soo
,....,"" , 'OTAIlE WAn" I'I.UI'S !oO ON EACH I'W.I'L sa ,.s 2S '20 O'Q '.'"
au-oJ ..... , 'OTAIlE WATEIII 1ILTERS ,.... S'W.S'L 2S 3.200 'IOQ S.IOQ

21-1'o03 A , I)l(SEL liRE WATER I"UM"" 2QQQa_ 200 ,.. 11' L. S' W os 20 000 .',000 220,000 ---I
21-1'.()3 , , OlES€L fIRE WATER 1"UM',2 2QQQ .... '00 ,.. 11' L.S'W os 2'.000 ",000 220.000 I
21-'-ot , EUCTI!JCAL roN I"UM' 2QQQa_ '00 ,.. 3'L.3·W '00

, '.300 1.,125 SO.QQQ

21-V.()3 , ',W,I'UMI' STARTING AIR RECEIVER '00 ,.. 3.5'10.12' H V cs ., '.IOQ 1,060 '.IOQ - -
2.,v-ot , 1.W.I'UM' ITAATINQ AIl'lRECEIVEII '00 ,.. 3,5' 10. \2.' H V "

., '.IOQ 1,050 •.sao

2I,v-OS , H.'. 'LARE (,0, DRUM '00 ,.. "10.20'L • CS ,.. \2.,300 13,431 30,100
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OK No. 040f.200I.fW'4001 .A~D·"'"601 10

DE.,.' DESIGN OlMIH$lOf.lS ..'" C." I'OWEIl ..., HUTICOOL MOe FOOT l"RlNT D'" 0'" COST REMARKS

T"ONl). $1M NAME 0" OfSC","1ON CUACI,..... ""IS. TEM', V... 'EAD TflANSFEJI .,..... AMA WEIGHT WEIGHT..., lcI~FI 510 TI .., "Wl AREA
I. AlII CUI SO." SO" ItaSI ''''' lUSt)

2&-voOe , 1..1", FlAAl l.O. 0lU.N 10 '10 4'10.,0" H V cs 00 '.100 11,423 '.300

2t-M43 , "IIJ'RAN T•• IONTlOM 'ANEl l'W" U't " '.300 2.275 00.000 I

'o-NlO ""'" • """RAN ,..,.,.,., JO GI'N EACH 200 '10 "W."t 10 '0 " ,.- 4.200 10.000

I
21-V41 , ........... 10 '10 S'IO" U't , 10 "00 21.115 lO.1lOQ i
,.... '" • ......- 10 GI'M '200 '10 l'W ••'l '000 • " '.000 1,750 22,100..-. , ........ '0 '00 ..-m ".o-NlO Ml • $lt1M I'lU I'UN'S '0 .... 10 '00 10 0.' 10 "" '.100 I

ZI-T-oJ Ml , OlESEL STOflAGE ICRAHlI'fOESTAU "WC+UO '00 oj
'o-NlO '"

, CIlESlL TlUoHSf"EJI",.. "' .... '10 '00 :I'w ••'\. """ 10 ... " 000 '.000 '.100,W..,. , DeESll CINTIllFUOEJFlL.nR COAlESCEJl '10 '00 2'10 "S' L " 100 '" ".000

25-T.(14 , GLYCOL STOlUOI TAHlt ,OOOUSO A2N '10 .'IO"l1'H V cs .. 3.000 11.342 "'00,...., , OLVCOL I'\.NP 20 .... 10 '10 l'w ... 'L " 100 '" "10 I

ZI-WI+01Ml , HOT 0lI. WASTE HEAT M:COVEAY D"'" 300.000 ;
21-v-ot , HOT OL flC'ANSI)H VESSEL ,om 000 S'IO" n't , cs " .000 23.77' 11.1500

'o-NlO '"
, HOT OR. ClflCU..ATlON ""JMf'S 3&0 GiI'M '10 000 3'W .. "t 20 csm ... " '.000 '.100 "'.000

26-t'4U. , HOT OL FILTlJl$ " .... '10 000 :l'W" 5't CS " '100 a.575 14,200

<
ZI-T-()$ , CQOUNO WAnR SUI'f'lY TANK

'000 "'"
10 '00 lO'IO.15'L V cs "0 '.100 to,311 ".000

2..,.-01 AISIC , COOUHO WATlACIIICUl.ATlON I'UMl'$ 1.00 ON EACH ,'" '00 3'W.II'L 00 cs " '.000 &.300 20.000

211-G-01 A , "OWEI' GENE'LUOfl I 1,OMW 'O'W.1S'L '10 U,OOO 31,250 1.200,000

211-0-01 • , I'QWEA OENEflATOfl 2 1,OMW 10'W x 15'L '10 25,000 31.250 1,200000
211-G-02 , EMEfIOENC'!' OENE....TQfl lODlW 10'W x lO'L '00 '.000 12,sao 00.000

1

........ , HEUCOl"TEA AEI'UEUHG SKID S'W xrL ••'H • " '.000 , 000 135000

211-M.(I1 • ""DUTAL CRANES 30 TONS 10.000 "000 3110,000 ,
~lIoM-oe , HVAC All' HANOUNG UNITS lO'W x 10'L ,'" • DOO 1,200 <Dooo

2lloM-ot SUfllVIVAL CAAFTIOAVIT .0 MEN
" DOO

22,sao 140,000

,
2114,1-10 , SEWAGE TI\EATMENT UNIT 40 MEN .'w x 10'L •• '.000 '.000 111,000

ZlI-M-11 , FOAM S'!'STIM S'W.1'L 3S '.000 12,250 30,000

2&412 , INEAT GAS S'!'STIM S'W x,'L 30 , 000 1,150 '.000

26-M-U , HYf'OCHLOfIlNATOI'l 'ACKAGE ,OW x I'L .. 20,000 35,000 ZOO,OOO

U-M-'4 , SWIT04GEAR I MeC 15'W.20'L 300 00.000 00.000 250,000

2&-LQ.Ol , ACCOMOOATION MOOUU 00'" 1O'W x JO'L '00 "00 • INCLUO£D IN -
STfllI,.CTUR£ --

SUifOTA&. Pl'lOCUS • UTIJflU '" 7,42.' 1,22.,410 2,3411,13:1 15,060,2$0

...... cw 40 ,. OF fOfAlI'ftOCES .l1TV.ITlESI ELECTIUCAl 2'110 + INSTICONfl'lClUSAl'ETY II" + ""'"GJFlnlNOSI MANUAl VALVES '1'110I l,'H 301,11' H7,2OI 11,02.,100 .
WT.AI'l(A n ,. OF TOTAl. PIlOCESS • VTlUTIES t ELECTRICAL 1'110 + IN$T I CONTFlOU SAFETY.,. .. """NGlFITTlNOS 20 '1101 -

- ,
TOTAL ",,,"" lXClUOWG TOI' $I)( I '" .,32 l,nO,HI 2.nll,041 21,0e4,350 -



) EQUIPMENT LIS. ASE: MOSGP

51406 ,..,
)

DESIGN DESIGN Wk1N
_h

""'"' TYPE DlFF POWER HEAT FUEL MOC WEIGHT COST AREA REMARKS

ITAG NO. SIM NAME aTY DESCRIPTION CAPACITY ,,",S. TEMP. 010. VIH. HOAa TRANSFER

~.... tdog" tfU n. tfU SUI """ "WI AREA IMMBTUIIYI !LaS) (US,) (FT21
...IRCtA SQ. FT

Jl·X.()l , PIG RECElVfIl "50 150 , ,. .... 13500 128.00

31·M.()1 , SlUG CATCHEfl ,.... 880. "50 '50 H CS 11500000 •.00

2·£.01 , GAS-GAS EXCHANGER 7.275 _8runv 700 '50 3 35 SOT 2300 CS 28160 "... 369.00

32,"'-01 1 EXPANDER SUCTlOH KOo 700 1601·30 • 11 H NCS 37e33 75200 252.00 BOOT

32·'0'-02 1 COUl SEPARATOR '50 '501'" • 12.5 H 318SS ...,. 4$700 203.50

32.f'.Ol All , COUl SEPARATOR I'UMPS 50 ..... 200 12...

32·[K.()1 , EXPAHOER ICOMPRESSOR 8.' UI.$ .50000 326.25

32·V.()3 , Plf'EUNE COMPRESSOR SUCT10H (00 - 150 • ,. V CS ,.... 27388 192.00

32-K-02- , I'IPEUNlE COMl'AESSOR 8.' 32 • 4769 7_ 3080000 551.00

32-GT-o:z 1 GAS 11.JMlH( 0fIIVE FOR COMPR. 43.42 ...
32-E-o:z , Plf'fUNE COMI'AESSOR AFlV'ICOOLER 12.411 MM8T\Jhw 1100 325 12 21 AC '8 30335 CS 82_ 612.00

32·X-ol 1 PU'El.WE PtG LAlMCHER 1100 '50 2 ,. .... 13500 128.00

33-...-01 , OE-ETHANSEA FEED 0RlM 375 '50 • 12.5 H CS 19200 "... 222.00

33-...-02 1 OE-fTHA,NSEA OVH) DRUM 375 16Q{-ZO , • V CS ,... 1700 ".00
33.v-03 , STA8lUSCR REFLUX ACCUMIAATOR 300 '10 • I. H CS .... 12700 160.00

33-V-OC 1 OEPROPAHlS£R REFlUX ACCUMUlATOR 110 100 • ,. H CS '200 9700 160.00

33.c-ol 1 Of-ETHANlSER COlUMN 375 350 ••• " V CS 59... '50000 132.25

33-C-oZ , SfABlUSER COlUMN '50 '" 3 10 V CS OOסס, 7.300 81.00

33·C-03 , OEPROPANISER COlUMN '" '" • 7. V CS 23000 .8300 100.00

33·K'()1 , DE-ETHANSEA OVEAHEAO COMPfU:SSOA 12 " 11 151.82 1000O 250000 576.00

33·E.()2 1 DE-E1'HANlSER RE80ILEA 11.8311 MMBTUItv 375 350 , ,. K,tt'- .50 CS .... 18700 208.00

33-E'()3 1 STABlUSEA RE80ILEA 5.1123 MMBTUIhr '" '" 2 ,. btl" '" CS .500 11... 208.00

3H4l , STASlUSEA CONO£NSEA 4.818 MM8TU1tv '" 110 12 32 AC 23 36111 CS 17400 684.00

33-E'()5 , OEPAOPANISER RE80lLER 3.985 MM8TUItv 250 ". , ,. K,lI" 11. CS '300 11200 208.00

3H-oG , OEPAOPANISER CONOENSER 3.631 MMBTUItv 250 ,.. 12 32 AC " 38854 CS 91100 684.00

33-E.()7 1 CONDENSATE COOLER 7.064 MM8TUIhr '" '" 12 ,. AC 11 23901 CS 65500 468.00

3H-08 1 BUTANE COOLER 0.2911 MMBTUIIv '50 '" 7 " AC 0.20 3057 CS 28200 260.00

33·P·Ol AlB , STA81USER REFLUX PUMP '00 GPM , , •• 3.65 .eo 16590 64.00

33-P·02 AlB , OEPROPANISER REFLUX PUMP ". GPM , , •• 4.01" .eo 16590 64.00

34·C·Ol , AMINE CONTACTOR 700 '00 , .. ooסס35 571300 225.00 -
34-V·Ol 1 AMINE FLASH VESSEL 50 200 " 35 ..... 116800 289.00

34-E.()1 , AMINE HEATER 48.88 MMBTUIhr 700 200 3 35 SOT 3200 38850 "... 369.00

34-E.()2 , AMINE COOLER 34.112 MMBTUIIv 700 '00 .. .. AC •• 182200 40£... 2116.00

34-E..Q3 1 AMINE GASIGAS EXCHANGER 7.97 MMBTUIIv 700 • .. SOT 10620 118300 177900 552.00

34-P.()1 AIIIC 3 AMINE PUMPS 1425 ..... • • 700 581.97 250000 360.00 SWAG

35-M.()1 1 METHANOl REGENERATION PACKAGE 11 30 1000O '50000 756.00

31l·SK.()1 , FUEL GAS SlOD 350 '10 I. 11 OOסס, 50000 336.00

3ll-SlC.'()2 , AIR COMPRESSORSI DRIER SKID 400 SCFM EACH 200 ..... ooסס27 ..00
3e.V-Q2 , INSf. AlR RECEIVER 200 '10 V 13000 33000 •.00
,..V.Q3 , UTIJTY AlR RECElVER 200 110 V 13000 33000 •.00

3'1'<>3 1 FIRE WAnR PUMP 1500 ..... 200 '50 3 3 ,.. 7000 7_ 81.00 --36M3 1 FlRE WAnR PUMP '500 ..... 200 '50 " • ,.... 370000 187.00 010...
3e.TK.()1 1 AREWATER TAl« ,.... .... " .. 135650 ".... "'.00

,..v.os , FLARE K.O. 0ftUM 100 '10 8 20 H 12300 30700 364.00
,.....3 1 F....... "" ..... OO.00סס1

)8.V.()7 , CONTAMINATED STORM WATtA POND 10 50 OOסס, 3138.00

~ No: D4()8..2001-RP-GOO1·A~ 0·,..' of 10



) EaUIPMENT L1~ ..ASE: MOSGP

514068
)

DESIGN DeSIGN ....., ....., ....... TYPE 0<" POWER H<AT FUEL MOC WEIGHT COST AREA REMARXS

I
TAG NO. SlM NAME QTY DESCRIPTION CAPACITY Pf:lES. TEMP. 0;,. VIll. HEAD TRANSFER

loti;! ,.... " 'hi •• II. S.T/ ,.... 'KWl AREA IMMBTUItlfI (LBS) lUSt) (RZI
meLR sa.FT,..- I CPI S£PARATOR .0 .0 'DODD 256.00

I""
, EMERGEHCY GENERATOfl •0 '0 'DODD ..... 25&.00

"'H'"
, HOT 0.. HEATER 81.43 MMBTUJtw 'SO 10 V 85.S3375 110500 256.00

36-P.os Ala , HOT OIL CJAClU,TlON PUMPS to35.03 GPM 'SO , 10 '00 562.14 lDDOOD 176.00 SWAG
,..v-oa , HOT 011. SURGE SO 'SO , 10 V 8"'" 121.00

51·TI(-ol AI8 , PN)PANE STORAGE 'DODD .... '" 180 .. ........ 1568550 1982000 13824
51·n-Ol AI8 , IUTAHE STORAGE 5000 .... 'SO 180 38 SPHER£ 4782" ,..... ....
$l·TK-03 1 CONOEHSATt STORAGi: '5000 .... ATM '85 78 " FlOAT1NG ROOf 418851 717600 24330
$1-P-ol AlB , "'OPAHE LOADING PUMPS 200 ..... , , 80 7.29 '<DO '7080 ".00
51·P-02 AlII , BUTANE lOAOlNG PUMPS 200 ..... , , SO 7.28 '<DO '7080 ".00
51-'-03 All , CONO£HSATE LOADING PUMPS '00 ..... , , 80 7.29 '<DO '7080 ".00

TOTALS lU6.7 128.'550"5 3St3985 2i801008 74857

TOTAL HOAIZ VESSELS
TOTAL VERTICAL VESSELS
TOTAl. COLUMNS
TOTAL SU EXCH
TOTAl AC EXCH
TOTAl HEATERS

Doc Na: o-oa-2001·RP·G-001· ...ttaetvnent D· Page 7 of 10

232600
108988
976700
331400
762HlO
170500



PROJECT

)
$AGA$CO YOlLA flELO STUOY CASE OPCGP

eQUIPM... _ LIST

514C6!)

.V
REV.
OATE:

)
T.ICOAS
A
24.3.95

.
DE~GN OESlGN W""" """" -. TYP< OlFF POWER HEAT FUEL MOC WEIGHT COST AREA REMARKS

TAG NO. $1M NAME OTT DESCRIPTION CAPACITY PRES. TiMP. 0;,. VIH. HEAD TRANSfER

~... I..,R "" lhl lhl SUI ,... "WI AREA (MMBnJhwl ILBSl (US'l IFT~

AlR CLR SQ. FT

41-X~11
, J'tG RECEIVER '200 15O , '0 5tOO moo 128.00

41_V-ol I PI"£UNE RECEIVER 100 '60 , 18 N CS 87855 "758 312.00

42-E-ol , GAs-GAS EXCHANGER '.101I
_.T\IIlw 100 ,SO , " $AT '300 C$ 28100 ..900 389.00

42-v-ol , EXP~ SUCTION 1(.00 100 '60 $ 12 H C$ 25ito 49821 198.00 BOOT
I

42-0;-0' , EXPAHOER /COMPRESSOR ... '8.5 ,SOOOO 326.25,. V
~

42'V-02 , PIPWNE COMf'RESSOR SVCT10H 1(.00 "'" '60 • C$ laaoo 27388 192.00

42·K-02 , PlPEUNE COMPRESSOR ... 30 • ,.... 3090000 522.00

42.(;T-02 I GAS TVR8tNE 0fWe FOR COMPA. 31.101I I
42·E-02 1 PlP£lJNE COMPRESSOR AFTEACOOlEIl 10.183 MMBTlJ,Ihr 1100 '" '0 " AC 21 "... ",.. ..... 658.00

,
42·x-01 1 PIPWNE PIG LAUNCHER 1100 'ao , '0 5tOO moo 128.00 1

U-V-ol , OEPROPANlSER R£FLUX ACCUMULATOR '" '60 • I. H C$ "00 13110 160.00 i

4:).v-02 , OE8UTAM$EIl REflUX ACCUMULATOR ,SO lao • ,.
H C$ "00 9700 160.00 I

4:).C-ol I Of.ElHAHlSER COlUMN '" ,SO 3.5 " V ,aaoo ..." 90.25 I
4:).C-02 I OEPROPANlSER COLUMN '" '" , 60 V ,aaoo 54255 81.00

'><:-03 I DEBUTANlSER COlUMN ,SO '" , .. v 7700 23908 81.00 I
43·E-o, I OE-ETHANISER RE80IlER 4.01 MM8TVItlf '" '50 , 12 KMI" 150 2150 12730 162.00

43-E-02 , DEPROPANlSER REBOILER 3.066 MM8TUIlv '" '" , 12 Ken.. 150 2150 11030 162.00 I
43-E-03 , OEPAOPANISER AffLUX CONDENSER 2.1126 MMBTUIlv '" 160 12 " AC " 36696 36700 88320 738.00

4:).f-Q4 I OE8UTANtSER ReBOIlER 2.91li MMBTVIlv 150 '" , 12 Kelllol 150 1100 10700 162.00

43-E-05 I OEBTANANISER CONDENSER 3.288 MMBTUItw 150 ,ao • " AC " 21888 moo 97"'" 574.00

4:).E-oe I CQHOEMSATE COOLER 0.312 MM8TUIlv 150 '" , , AC I 1122 1122 182SO 121.00

43-P-ol AlB , OE·ETHANISER BOTTOMS PUMP ao GPM , , 50 3.28 .ao 16590 64.00

4:).P-02 AlB , OEPROPANISER REFLUX PUMP 100 GPM , , 50 3.65 ..0 16590 64.00

43·P-03 AI8 , OEBUTANISER REflUX PUMP ao GPM , , 50 3.28 ... 16590 64.00

44-C-ol , AMINE CONTACTOR .00 '00 , " OOסס" 671300 225.00

44-V-ol , AMINE FLASH VESSEL 50 '00 11 " "000 116800 289.00

44-E·Ol I AMINE HEATER 48.88 MMBTUnw 1000 '00 , " SOT 3200 388SO 51600 369.00

44-E-02 I AMINE COOlER 34.92 MM8TUIlv 1000 '00 .. .. AC 60 182200 400900 2116.00

44-P-ol AI9IC , AMINE PUMPS 1425 GPM • • '00 581.97 ,SOOOO 360.00 SWAG

4$-C-01 OEHYO I GLYCOL CONTACTOR 100 150 ... 20.5 V os Clod "000 "aaoo 110.25

45-M.Ql , GLYCOl RfGENERATOfl PACKAGE 0.1 MMBTUItlf 15 30 aoaoo .soooo 756.00

36-SK-ol , FUEL GAS SKIO '50 160 '0 " ooסס, soooo 336.00

36-SK-02 , AIR COMPRESSORSI DRIER SKID 400 SCFM EACH '00 <0000 '70000 0.00
30-V-02 I INST. Am RECEIVER '00 '60 V I_ ,- 0.00
3G-V-Q3 , unJTY AlA RECEIVER '00 '60 V

,_ ,- 0.00

"'-0' , FW WATER PUMP '500 GPM '00 150 , ,
'" '000 ,.... 81.00 £lecIf~ I

36-Po04 , FIRE WATER PUMP 1500 GPM 200 150 "
, ,<DOD ooסס37 187.00 ..... I

36-nt.Q1 I FIREWATER TANK laaoo .... " .. 135650 "eaoo 900.00

36-V-OS , fVJl( 1(..0. DRUM 100 '60 • 20 H 12,.. "'00 364.00 i
36-"'-03 , ,_ TIP

<0000 OO.00סס1

Doc No. D408-2001-RP-G-001 - AIUdment D - hve 8 01 10



PROJECT

- ~,~~.•._-
)

SAGASCO YOUA FIElD STUDY CASE DPCGP

EQUIPMI... LIST

514C70

,v
...".
DAlf;

)
1.II:.OA$
A
24,3,95

.
DESOGH DE~GH W""" ....... - TV'" DlFF POW<Jl HEAT FUEl. MOe WOGHT COST AREA REMAA><'

TAG NO. SI'" NAME aTV O£SC~Pl1OH CAPAQrv PRES. nMl'. "'. VM. HEAa T......'"
~.... ,..," '''' '''' '''' SUI ~.. IKWl ..... (MMBTU/M IlBSI (USt, 'FT21

AIR CLR sa.FT

311-V-07 , CQNTAMJHATED STORM WATER POND 50 50 OOסס, 3136.00

311·M-04 , CPI SEPARATOR " "
ooסס, 256.00

18·02 , EMERGENCY GENERATOR "
,.

ooסס, '"""'" 2.56.00

38·H·01 , HOT OIL HEATER 56.761 MMBTUItw '50
,. V 70.9512.5 110500 256.00

3ll-P-05 AI8 , HOT OIL CIRCUlAlION PUMPS 1992.37 G'" ". • ,. '00 466.30 ooסס0' 176.00 SWAG
30-"-08 , HOT OIL. SURGE DRUM 50 ". • ,.

V '900 121.00

51-TK-Ol AI8 , PROPANE STORAGl 7000 .... '" '50 " SPHERE 1130100 151$100 10584.00
51.TK.()Z AI8 , BUTAHE STORAGE 7000 .... 150 '50 " SPHERE 464330 958020 10$84.00
51.Tk-03 , CONDENSATE STORAGE 1000 .... Am "' 31 fLOATlHG ROOF 02050 122.830 $71UIO
"-'.(11 AlB , PROPANE LOADING PUMPS '00 GPM , , 50 1.29 ,- 27010 ".00
$1-P-02 AlB , BUTAHE LOADING PUMPS '00 GPM , , 50 7.29

,_
27080 ".00

$1-P-03 All , CONOENSATE LOADING PI..lMPS 200 GPM , , 50 7.2.' ,- 27080 ".00

-----1
TOTALS 13.... 108.$0025 2911231 10926664 52944.8

Doc No: 0408-2001-RP-G-OOl • Attachmenl D· Page i III 10



)
MEMBRANE UNIT

EQUIPM_ LIST

514071
)

.
OE~GN DESIGN W""" ""'.. -. TYPE ''If' POWER HEAT 'L<L MOC WEIGHT COST AJlEA REMARlCS

TAG NO. SlM NAME DlY DESCRIPTION CAPACITY '"'.. TIMP. 0;,. V"'. HEA" TRANSfER- '... " "" "" "" 5.T/ "" (KWI 'REA IMMBTVJhr) (lBS) IUS" IFT21
AlRC" SO.FT

M£-o1 , 1ST STAGE PRETREATMENT " " " ,2QOOO ""M£-oZ , 1ST STAGE MEMBAANES 3D " " 12_ ""M'-03 , 2ND STAG( PRETREATMENT " 10 , 7_ ...
M'''''

, 2ND STAGE MEMBRANES 3D 12 12 8OQOQ S800000 ...
'-0' , RECYClE COMPRESSOR '.S 35 I .,.., 8OQOQ 'SOOOOO 5M.!i

V-o, , , ST $TAGE SUCTION SCRU88ER 75 , , Il,. "'" ..
V-o, , 2ND STAGE SUCTION SCRUBBER 175 '.S I .... 10929 110.25
V-o, , 3AD STAGf SUCTION SCRU88ER ,sa '.S 7 5231 10591 90.25..., , 1ST STAGE DISCHARGE COOlER S... MMlTUIHII 175 12 2Q 123e7 ..,,-0, , 2ND STAGE DtSCHAAGE COOlER 5.28 MM8T\l1HR ,sa 12 2Q 13257 ..,
'-03

, 3AO STAGE 0tSCHAAGe COOlER 5.18 MMIJ1\IIHII IQO 12 2Q 7lit. ...
.,.., 0 492293 9523369 n47

Doc: No: 0'08-2001 ·RP.(i.OOl • Attaehrn.-It 0 • Pev- 10 of 10
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514C73
SAGASCO RESOURCE LTD
YOLLA FIELD DEVELOPMENT STUDY

Concept Option Cost Summary
1-May-95

Option Number Description

CASE 1
IOffshofe Component)

Subsea, 3 Phase Trunltline
Remote Well System, 1 Template, Subsea Manifokting
20~ Wellfluid Trunldine to Shore
Process Facilities-- Nil

Cost Summary

Offshore Capital Cost
Truokline Cost
DriHingl Completion Cost (Phase "

79.6 $Mil
101.3 $Mil
51.6 $Mil

Sub Total

tntrafield Flowlines

Facilities

Engineering/Designl Project Management

Engineer! Procurel Transportl
DesignJPMT Fabricate Install Total

'M 'M 'M 'M
7.241 7.241

0.000
10.374 6.29

5.276
2.099

48.366
66.115 6.290 72.405

0.000 0.000 0.000

7.241 66.115 6.290 79.646

3.378 53.944
35.000

9.000

3.378 53.944 44.000 101.322

17.822
33.795

51.617 51.617

Material
Installation Cost
Installation Vessel MoblOemob

Materials
Ship Cost

Total Capital Cost Breakdown

Process & Utilities
Well Templatesl Manifolds
Trees
Wellheads
Control System

Trunkline

Total Offshore Capital Cost

Total Trunkline Cost

Drilling Platform Wells (8)

Total Driling/ Completion Cost

Doc No o--08-2001-RP-G.(I01lds -A~ E - Page 2 0110



SAGASCO RESOURCE lTD
YOlLA FIELD DEVELOPMENT STUDY

514C74
Concept Option Cost Summary

l-May-95

Option Number

CASE 2

Cost Summary

Offshore Capital Cost
Trunkline Cost
Drtllingl Completion Cost

Description

All Satellite Welts
Type 3 Convereted Jackup
20· Trunkline to Shofe
Process Facilities- Test Separator, Flare Etc

133.9 SMil
101.3 $Mil
41.7 SMil

Tot81 Capital Cost Breakdown

Engineering/Designl Project Management

Jackup
Purchase Cost
Conversion Cost

Engineerl Procurel Transport!
Design/PMT Fabricate Install Total

'M 'M 'M 'M
12.177 12.177

35.000
37.800 2.396

Sub Total 72.800 2.396 75.196

Facilities
Process & Utilities 3.259
Trees 4.635
Wellheads 2.542
ProductionlExport Risers 5.473 13.166
Control System 6.205
Sub Total 22.114 13.766 35.880

Intr.field Flowlines 6.963 3.726 10.689

Total Offshore Capital Cost 12.117 101.877 19.888 133.942

Trunkline Material 3.378 53.944
Instaltation Cost 35.000
Installation Vessel MoblDemob 9.000

Total Tnmkline Cost 3.378 53.944 44.000 101.322

DriDing Platform Wells 18) Materials 13.863
Ship Cost 27.840

Total DriIIingl Completion Cost 41.703 41.703

Doc No D408-2001-RP-G-001 ld$. Attaetvnent e· Page 3 of 10



SAGASCO RESOURCE LTD
YOLLA FIELD DEVelOPMENT STUDY

514075
Concept Option Cost Summary

1-May-95

Option Number

CASE 3
(Offshore Component)

Cost Summary

Description

Remote 2800 Ton Well f"alform. 1 Template. light WOI Wire Line System
20w Trunkline to Shore, 3 Phase Flow
Process Facilities --Test $epar.tOf, Hydraultc Pack. Flare

Engineering/Design! Project Management

Offshore Capital Cost
Trunldine Cost
Drillingl Completion Cost (Phase 11

Total Capital Cost Breakdown

Drilling Platform

Facilities

Intrafield Flowiines

Tot" Offshore Capital Cost

Trunkline

Total Trunkline Cost

Drining Platform Welts (8)

Total OriIingJ Completion Cost

Deck
Jacket
Piles
Sub Total

Process & Utilities
Trees
Productionl Export Riser

Sub Total

Material
Installation Cost
Installation Vessel MoblOemob

Materials
Ship Cost

38.3 $Mit

92.3 $Mil

49.1 $Mil

Engineerl Procurel Transportl
DesigntPMT Fabricate Install Total

$M $M $M $M

3.481 3.481

358 STan 3.229
1146$Ton 4.298
13595Ton 2.311

9.838 20.000 29.838

4.328
0.550
0.094

4.972 0.000 4.972

0.000 0.000 0.000

3.481 14.810 20.000 38.291

3.318 53.944
35.000

0.000

3.318 53.944 35.000 92.322

11.515
31.535

49.110 49.110

Doc No D<408-2001-RP-G-001.xl5·"n~ E· Page 4 of 10



SAGASCO RESOURCE LTD
YOLLA FIELD DEVElOPMENT STUDY

514C76
Concept Option Cost Summary

l-May-95

Option Number

CASE 4
IOffshore Component)

Cost Summary

Offshore Capital Cost
Trunkline Cost
OriltingJ Completion Cost (Phase 1)

Total Capital Cost Breakdown

Description

Drilling, Production, Accomodation Platform
12- Trunkline to Shofe. 2 Phase Row
One Template Integrated with Jacket
20 Men living Quartet'
Process Facilities -MINOS· Case
ltght Workoverl Wlfe&ine System

84.7 $Mil
61.6 $Mil
49.6 $Mil

Engineerl
Design/PMT

'M
Procurel
Fabricate

'M

Transport/
Install

'M
Total

'M
Engineering/Designl Project Management

Structural

7.700 7.700

Intrafield Aowtines

Facilities

Tot" Offshore Capital Cost

TrunkJine

DECK
JACKET
PILES
TEMPLATE

Sub Total

Process & Utilities
Accomodations
Production!Export Risers
Trees
Sub Total

Material
Installation Cost
Installation Vessel MoblDemob

2621 S Ton
2256 S Ton
2675 STan

19.658
8.459
4.549
0.000

32.666

13.919
4.590
0.065
0.756

19.330

0.000

7.700 51.996

1.918 30.648

25.000

0.000

25.000

35
o

57.666

19.330

0.000

84.696

Drilling f'tatform Wells (8)

Tot" DrilingJ Completion Cost

Materials
Ship Cost

1.918 30.648

18.058
31.535

49.593

35 67.566

49.593

Doc No D408-2001·RP-G-OCI1 Ids· Appendix e· Page 5 of 10



SAGASCO RESOURCE LTD
YOLLA FIELD DEVELOPMENT STUDY

514G77
Concept Option Cost Summary

l-May-95

Option Number

CASE 5
(Offshore Component)

Cost Summary

Offshore C.pital Cost
Trunkline Cost
Drillingl Completion Cost (Phase 1)

Total Capital Cost Breakdown

Description

Drilling, Production, Accomodation Platform
1r Gas & 6- Condensate Trunldine to Shore
One Template Integrated with Jacket
40 Men living QUllrter
Process Facilities -WEND- Case
light W(Xkovefl WKeline System

117.2 $Mil
84.9 $Mil
49.6 $Mil

Engineer'
Design/PMT

'M
Procure!
Fabricate

'M
Transport!

Install

'M
Total

'M
Engineering/Designl Proieet Management

Structural

10.654 10.654

DECK
JACKET
PILES
TEMPLATE

Sub Total

Facilities

3249 S Ton
3059 S Ton
3628 STan

33.139
11.469
6.168
0.000

50.776 25.000 75.776

Tot" Offshore Cepit., Cost

Trunkline

Tot" TrunJdine Cost

Driniog PlatfOfm Wells (8)

Total Drilingl Completion Cost

Process & Utilities
Accomodations
ProductionlExport Risers
Trees
Sub Total

Material
Installation Cost
Installation Vessel MoblDemob

Materials
Ship Cost

10.654

2.581

2.581

21.084
8.840
0.085
0.756

30.165

0.000

81.541

41.301

41.301

18.058
31.535

49.593

30.165

0.000 0.000

25.000 111.195

41.000
0

41.000 84.882

49.593

Doc No' ~08-2001·RP.a.oo, • Attaehmenl E - p. 604 10



SAGASCO RESOURCE lTD
YOlLA FIELD DEVELOPMENT STUDY

514G78
Concept Optio~ Cost Summary

l-May-95

Option Number

CASE 6
(Offshore Component)

Cost Summary

Offshore Capital Cost
Trunkline Cost
Ofiflingl Completion Cost (Phase 11

Total Capital Cost Breakdown

Description

Drilling, Production. Accomodation Platform
10~ Gas & 6- Condensate Trunkl,"e to Shore
One Template Integrated with Jacket
40 Men living Quarter
Process Facilities Dehydration, Dew Point Contnx & C02 Removall
light Workoverl Wireline System

136.8 $Mil
74.9 $Mil
49.6 $Mil

Engineerl
DesignIPMT

$M

Procurel
Fabricate

$M

Transport!
Install

$M

Total
$M

Engineering/Designl Project Management

Structural
OECK

JACKET
PilES
TEMPLATE

Sub Total

Facilities

3470 STan
3240 S Ton
3842 S Ton

12.433

40.368
12.145
6.532
0.000

59.045 25.000

12.433

84.045

Intrafield Fk)w1ines

Total OffshcHe Capital Cost

TrunkJine

Total Trunkline Cost

Drilling Platform Wells (8)

Total DriUingl Completion Cost

Process & Utilities
Accomodations
Production/Export Risers
Trees
Sub Total

Material
Installation Cost
Installation Vessel MoblDemob

Materials
Ship Cost

12.433

2.099

2.099

30.601
8.840
0.085
0.156

40.288

0.000

99.333

33.624

33.624

18.058
31.535

49.593

40.288

0.000 0.000

25.000 136.166

39.200
0

39.200 14.923

49.593
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SAGASCO RESOURCE lTD
YOlLA FIELD DEVElOPMENT STUDY

514C7!)
Concept Option Cost SUf!1mary

1-May-95

Option Number

CASE 7

Description

Remote Well Svstem. 1 Template. Subsea Manifolding
50.000 OWT FPSO
12- Gas Trunkline to Shofe
Process Facilities DehydratKm. Dew Point Control

Doc No 040l1-2001-RP.(;.(l(l1 Ids-,,~ E"· P3ge 8 of 10



SAGASCO RESOURCE LTD
YOLLA FiElD DEVElOPMENT STUDY

514C80
Concept Option. Cost Summary

1-May-95

Op'tion Number

CASE 8

Description

Remote 2800 Ton Well Platform, 1 Template, light WOI Wife line Svstem
50,000 OWT FPSO
1r Gas Trunkline to Shofe
Process Facilities Dehydration. Dew Point Control

Cost Summary

Offshore Capital Cost 134.2 $Mil

Trunkline Cost 67.6 SMil

Drilling' Completion Cost 49.6 $Mil

Engineer! Procurel TransportJ
Tatal Capital Cost Breakdown OesignJPMT Fabricate InstaU Total

'M 'M 'M 'M
EngineeringlOesigni Project Management 12.201 12.201

Drilling Platform Deck 3025 Ton 2.497
Jacket 11375Too 4.263
Piles 13485Too 2.293
Sub Total 9.053 20.000 29.053

FPSO
Purchase Cost 20.000
Conversion Cost 22.050 1.794
Mooring System Cost 18.071 5.262

Sub Total 60.121 7.056 67.177

Facilities
Process & Utilities 20.487
Trees 0.756
Accomodations Incl
ProductionlExpon Risers 1.344
Sub Total 22.587 0.000 22.587

Intrafield Flowlines 0.175 3.020 3.195

Total Offshore Capital Cost 12.201 91.936 30.076 134.213

Trunkline Material 1.918 30.648
Installation Cost 35.000
Installation Vessel MoblDemob 0.000

Total TNnkJine Cost 1.918 30.648 35.000 67.566

Drilling Platform Wells (8) Materials 18.058
Ship Cost 31.535

Total Drillingl Com~etionCost 49.593 49.593

Doc No· D408-2001-RP-G-001.xb:· A.u.etwnent e· Pao- 9 of 10



) )

OPERATING COST ESTIMATES
& ABANDONMENT COSTS

514C81 )

CASE 1 2 3 4 5 6 7 8
US$mil US$mil US$mil US$mil US$mil US$mil US$mil US$mil

FIELD CONFIGURATION SubSea Jackup Drilling Platt Process Platt Process Platt Process Platt SubSea/FPSO DP/FPSO

PROCESSING SCHEME 3 Phase 3 Phase 3 Phase 2 Phase Dew Pt Control Membrane Dew Pt Control Dew Pt Control

Subsea Maint 0.27 '0.06 0 0 0 0 0 0
Platform Maint. 0 3.86 0.42 2.22 4.04 4.1 5.3 5.26
Process Fac Maint 0 5.84 0.44 3.24 6.33 6.52 5.7 5.66
Flowlines/Pipelines Main! 1.23 1.11 0.2 0.83 1.03 1.03 1.03 1.03
Well Maintenance per SAGASCO 2.22 2.22 2.22 2.22 2.22 2.22 2.22 2.22
Local Office & Warehouse 1.97 1.32 0.3 0.93 1.29 1.46 0.93 0.99
Helicopter & Supply Boat 0.2 3.43 3.43 3.43 3.43 3.43 3.43 3.43
Quarters & Catering 0 0.75 0.2 0.42 0.89 0.89 0.91 0.91
Mooring System Maint 0 0 0 0 0 0 0.15 0.15
Insurance 6.6 4.4 1.06 3.1 4.29 4.88 3.09 3.07

Onshore Plant Opex 7 7 7 6 6 6 6 6
Head Office 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

TOTAL OPEX 22 32 18 25 32 33 31 31
(note 1)

Abandonment Cost 23.2 18.2 12.1 12.8 17.8 20 13.3 13.3

Notes:
1. For Case 1 add US$5.4 mil at 10 yr interval for Well system replacement.

Doc No: D40a-2001-RP-G-001 - Appendix E· Page 10 of 10
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APPENDIXF

PLATFORM EQUIPMENT LAYOUTS
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