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PERTAMINA/CHEVRON ' FLUOR DANIEL

DUMAI BASE OILS PROJECT CONTRACT NO. 422700
£ PROPRIETARY INFORMATION
AN

NOTICE

This Feasibility Study was prepared for Pertamina, the U.S. Trade and Development Program (TDP) and
Chevron’s Dumai Base Oils Project at Dumai, Sumatra, Indonesia. This document contains proprietary
information ("Information™) which is confidential, and it should not be disclosed to or discussed with third
parties who have not first executed a secrecy agreement with or who have not been approved by the
owners of the Information.

These volumes and Information are intended solely for use in the performance of work related to the
Lube Base Oils Project. Therefore, only individuals who are subject to an obligation of confidence under
a proper secrecy agreement and who require Information as part of their duties associated with the Dumai
Base Oils Project should be given access.

The following companies have provided Information which is contained in these volumes:

Chevron Research & Technology Company
Pertamina

Universal Qil Products (UOP)

Kerr McGee

Fluor Daniel

This Information may only be released to the Reader with prior written agreement between the Reader
and respective Owner(s) which provided the Information. Recipients of the study will only release
Information to other parties pursuant to the terms of the agreement between the original recipient and the
owner of the Information.

All companies or organizations agree, by their acceptance or use of these documents, to return them upon

Chevron Research and Technology Company’s request, and not to reproduce, copy, lend, or otherwise
disclose or dispose of the contents,
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PERTAMINA/CHEVRON FLUOR DANIEL
DUMAL BASE OILS PROJECT CONTRACT NO. 422700

A. TERMS OF REFERENCE
This section of the Appendix contains the Terms of Reference, which is a document that outlines
the study scope of work and deliverables. This document was agreed to by the Consortium
members (Pertamina, Chevron, and Fluor Daniel) at the feasibility study Kickoff Meeting held on
July 28, 1992 at Fluor Daniel’s Irvine offices.

IM\G:IM\30Q046033.WP 2/24/93 7:43am
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DUMAI BASE OILS PROJECT FEASIBILITY AND SCREENING STUDY
TERMS OF REFERENCE
1. Project Description
1.1 Objectives

The study will evaluste the feasibility of producing - of high quality lube oils
a a new facility to be bullt adjacent to and integrated with Pertamina’s existing UP II
refinery at Dumai, Sumatra which processes Minas/SLC and Duri Crudes. These Jube
base oils will be produced from feed stocks derived primarily from Minas, Duri, and
Pedada erude oils. Incremental feed for the new facilities will be additional low sulfur
waxy residue (LSWR) from Pertamina’s existing Sungai Pakning Refinery which
processes Minas, Pedada, and other crudes.

The purpose of the feasibility study is to preliminarily define the facilities and estimate
the associated capital and operating costs in order to allow economic assessment and
selection of the best alternative by the Consortium. .

1.2 Basis of Smudy

The base oils will be produced using Chevron Research and Technolney Company's
bydroprocessing technology. Feadstock for the plant will be In some
cases feed will be HVGO, in other cases it will be a combination of HVGO and residue
from the existing vacuum unit at Dumai. A shortfall in the existing HVGO and residue
production will be augmented by deboulenecking the existing vacuum unit as required.
The need for debottlenecking the existing coker and other ancillary systems will be
defined as part of this feasibility study. Incremental feed for the new facilities will be
additional low sulfur waxy residue (LSWR) from Pertamina’s existing Sungai Pakming
Refinery.

There are two ways to achieve the lube bydrocracking capacity required for this project.
The first is by adding grass roots hydrocracking capacity. The second is by converting
a portion of the existing fuels hydrocracker to this service. The base case of the study
will be the addition of a new lube hydrocracker with associated utilities and offsites to
produce lube base oils. A lube hydrodewaxer and a bydrofinisher complex will
complete the processing required to transform the ofls into pranium high viscosity index
lube base oils.

Under each bydrocracking variztion, there will be two cases considered. In ope case
only light base ofls will be produced using HVGO from the existing vacuum column.
In the second case, in addition to the light oils, beavy neutral and bright stock base oils
will be produced wtilizing HYGO from the debontienecked vacuum wmit and solvent
deasphalted oi! from a new SDA unit. Although the sumber of grades of lube base oils
to be produced in the second case will increase, the total annual quantity of lube base
oils produced will remain unchanged in all cases.

DUMAL T01'\Ghon a1y 15, 1972 1
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~indicates the current UP II Process configuration.

. The production rate of the finished products will be 6,000 BPSD. The existing quantity

of HAVGO and residue from the vacuum unit is not sufficient to support this level of
production without affecting UP II product rates. Accordingly, the vacuum unit will be
debottleneckad to add capacity to process an additional amount of LSWR for which the
rate will be determined per 2.1 below. The byproducts returned from the vacuum unit
and the lube hydroprocessing units will require additional debottlenscking to other units,
most notably the coker. * .

The Hydrocracker, Isodewaxing, and Hydrofinishing Units will operate in blocked-
operation mode, alternating among the base oll feed stocks. This mode of operation
requires intermediate tankage in addition to finished product tanks.

Cases To Be Studied

The four conceptual cases to be considered are shown in Figure 1. Armachments 1,2,3
and 4 present a conceptual process block flow diagram for each case. Amachment §

The following approach will be used during the Feasibility Study considering the four
cases:

The study will commence with the evaluation of Cases 1 and 2 while Cases 3 and 4 (the
cases with SDA) will remain essentially at the conceptual level. If preliminary early
evaluation by the Consortium provides justification, then the SDA cases will also be
developed along with Cases 1 and 2 to the same level of detail.

Feedstock

2.1

2.2

Limitations
The feed to the Lube Oil Hydrocracker will be derived from the following crudes:

] A mixture of 80% (+) (volume) Minas plus 20% (volume) (max) Duri crude
oils.

° Incremental LSWR from Sungai Pakning derived from local Sumatran Crude
oils. The minimum required LSWR rate is the one that prevents a reduction in
UP I middle distillate production relative to the current production. If justified,
higher than the minimum rate of incremental LSWR will be used.
The proportion of Minas in the crude feed to Sungai Pakning refinery will be
at least 70%, with the remainder being Pedada and other crudes, limitad to a
maximum of 30% by volume.

Specifications -

The Specifications for the Crude Oils (assays) and LSWR feedstock are contained in
Anachment 6 of this Terms of Reference.

DUMAL 101 hev S)0y 1S, 1972 2
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[The information contained in Figure 1 is considered confidential and proprietary to the Dumai
Base Oils Project or to the licensors who have provided the information under a secrecy and/or
licensor agreements. This information has been removed from this Study Report in order to comply
with the required agreements.]
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3. Product Slate

i1

3.2

Limitations

Specifications
The product speciﬁaﬂom/propu'tié are as contained in Attachment 7 to this Terms of

Reference.

Study Constraints

Presented herein are the major constraints in performing the study:

Current effective UP IT unit capacities, as shown in Attachment §, will be the basis for
the study. The stock balances, to be provided by Chevron, will use appropriate rates that
will not exceed these effective capacities except where debottlenecking is considered.

Current UP II middle distillate production rates and quality will not be adversely
affected by this project.

UP I crude throughput will not be increased or crude slate changed.

Only those UP II process units will be debottienecked that are required to support the
new Lube Base Oils Complex. Pertamina will be advised if current feed rates or quality
of products are adversely affected in the other processing units.

Utilities and offsites systems to support the new Jube hydrocracking complex will be
assumed to be new stand alone systems for this study. New utilities systems will be
integrated with UP II systems as appropriate. Sufficient utilities shall be provided for
operations as well as pew infrastructure needs.

Current Indonesian environmental mis and regulations as provided in Artachment 8,
will be applicable only to new facilities. Modifications to the existing UP I facilities
will be governed by the environmental design criteria used for the design of the original
units.

For bydrogen requirements above current UP II consumption levels, the existing
bydrogen plant available capacity will be evaluated. The existing hydrogen plant(s) will
be debottlenecked only if required.

The existing UP II marine jetties or PT Caltex Pacific Indonesia shipping facilities will
be assumed to be adequate for the added shipping of the additional lube products.
However, tankage, pumps, piping, loading arms, etc., required to load the lube base oils
from tankage to the jetties will be included in the study.

DUMAL 701 \(haw.63ly 30, 1972 . 3
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] Instrumentation for the new facilities will be electronic with a distributed contro! system
(DCS). Debottienecked UP II units and equipment will retain the same control system
83 presently exists for these units. ‘

o Additional housing and other infrastructure will be added to the existing facilities for
the supplemental personnel needed to operate and maintain the new facilides.
Pertamina to define the requirements for Coniomum review.

° A third party independent consultant, familiar with Chevron Hydroprocessing
technology, will be used to evaluate UOP’s proprietary information/design for
integration with Chevron technology.

] A marketing survey will Dot be performed by Fluor Daniel. All marketing surveys
required to support the project financial evaluations will be performed by the
Consortium.

s. Layout Considerations

Attachment 9 presents the location plan for the new facilities, and shall be the basis for the
study. Pertamina and Fluor Daniel equipment spacing requirements shall be used.

6. Participants/Responsibilities
Presented herein are the respective responsibilides of the participants in this study:
6.1 Consortium Responsibilities
The Consortium shall be responsible for providing the following data and actions to
support the feasibility study effort. Those items denoted by an ® are needed at the
project kickoff meeting in order to maintain the study schedule.

o Appoint a Consortium Project Team with a designated project manager to
provide direction to Fluor Daniel as required.®

] Review and approve UP II performance test program.

o Provide input to Fluor Daniel in assisting Pertamina during UP II performance
tests,

° Manage and coordinate the study activities and deliverables of the respective
Consortium members.

° Provide scope, technical definition and information as required by Fluor Daniel
to perform the financial evaluations.

] Provide timely and expeditious review of all deliverables issued by Fluor
Daniel.

DUMAL 01 \(ev )iy 15, 1992 4
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Review and approve invoices issued by Fluor Daniel.

Issue payments to Fluor Daniel in accordance with the payment schedule,

Pertamina Responsibilities

Pertamina shall be responsible for providing the following data and actions o support
the feasibility study effort. Those items denoted by an ¢ are needed at the project
kickoff meeting in order to maintain the study schedule.

Provide crude assays for all crudes to be incorporated in the study evaluations®
Provide design crude slates for proposed refinery operations®

Provide product slates for current refinery operations®

Provide assistance with Process Licensor in setting up UP II hydrocracker

evaluation by an independent consultant.

Provide copies of appropriate UP II plant drawings (cost of copying will be

borne by Pertamina):®

- Plot Plans

- Block Flow Diagrams/Process Flow Diagrams/Offsites Flow
Diagrams

- P&IDs, UFDs

- Electrical One-line Diagrams

Provide process data for the existing refinery units, including yields for licensed
units, operating data, equipment data sheets, inspection records, etc.®

Provide input and conduct UP II performance tests, if required, in accordance
with test procedures provided by Fluor Daniel and the Consortium as indicated
in Attachment 10. A schedule for the performance tests will be developed during
the Study.

Provide previous and new performance test reports for appropriate UP II units.
Provide information on operating and maintenance philosophies.

Provide definition on supportive infrastructure and additional permanent housing
requirements.

Provide UP II utility and other operating cost data as appropriate.

Provide access to the refinery facilities, and permission to photograph facilities
pertinent to this study.

-



T

Provide'wcss to Pertaming technical and operating representatives through a
designated project representative,

6.3  Chevron Responsibilities

Chevron shall be responsible for providing the following data and actions to support the
feasibility study effort. These items denoted by an @ are needed at the project kickoff
meeting in order to maintain the study schedule.

DUMAL 01 \Rev 4)aly T, 1992

Provide finished product specifications, product values and projected demand for

each product.®

Review appropriate drawings and information on custody transfer, metering
facilities, and product loading facilities, for the study.

Provide appropriate product shipping information on items such as parcel size,
frequency of shipping, vessel characteristics, type of products, etc.

Provide information to support operating cost estimates (loading operations) as "

sppropriate to the study.

Provide initial estimates of rates and properties of the feed streams to the
hydroprocessing units.®

/

Provide input in development of the UP II performance test program.

Provide Yield Confirmation Study (Pilot Plamt testing) results to Fluor Daniel.

Coordinate outside consultants work in the reraring of the existing UP II
Hydrocracker equipment and provide a description of the proposed
modifications. .

Provide process flow diagrams, utility and plot area requirements, flare sizing
basis, byproduct stream rates and properties, etc. for the hydroprocessing units.

Provide a descriptive key equipment list for the hydroprocessing units.

b
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° Provide access to Chevron technical representatives through a designated
representative.

] Provide information to support operating cost estimates as appropriate to the
study.

Fluor Daniel Responsibilities

The scope of Fluor Daniel services provided in this study will include the following:

Prepare for and participate in a kickoff meeting to initiate the project.
Obtain data and drawings from Pertamina necessary for the study.

Prepare a study basis for the work maximizing the use of EXOR IV data.
Develop with Pertamina and Chevron a UP II pérformance testing program.

Witness and provide guidance to Pertamina in conducting the performance
test of the appropriate UP II units.

Review performance test data and identify pertinent plant bottlenecks.
Request technical information from the UP II process licensors where needed.

Develop engineering solutions to the bottlenecks and rerate existing
equipment as appropriate.

Incorporate results from Chevron’s yield confirmation study work.

Develop utility balances to reflect new requirements and propose new stand
alone utilities. New utilities will be integrated into UP II as appropriate.

Develop offsite systems requirements and propose new stand alone offsite
facilities.

Define additional bydrogen requirements and pmposc solutions.

Mark ﬁp UP @I Process Flow Diagrams to reflect the proposed
debottlenecked solutions for the existing units.

Prepare an overall block flow diagram showing the major feed streams
entering and the product streams leaving.

Prepare preliminary process flow diagrams for the new units showing the
material balances.
Prepare a list of new and modified equipment required to meet the

7
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Prepare a list of pew and modified equipment required to meet the requirements
of the new facilities. This list will be In sufficient detail to provide the basis for
equipment cost estimating. Included in this list will be all towers, drums, tanks,
pumps, compressors, heat exchangers, furnaces, etc.

Develop a preliminary overall plot plan for the new facilities and mark up the
existing unit plot plans as appropriate to reflect modifications and additions to
the existing units.

Develop an overall execution plan for engineering, procurement and construction
to support the cost estimates and financial evaluations. Estimated schedule of

completion, manpower requirements (local and expatriate) and local materials-

and services will be provided.
Develop a preliminary plan to implement proposed UP II modifications.

Develop feasibility-grade cost estimates to include the installation of new and
modified equipment together with costs for land purchase, engineering, site

development, construction, infrastructure, expatriate housing, catalyst and :

chemicals, training, maintenance equipment, startup, contingency, spare parts,

operating costs, etc. Accuracy of the estimates will depend on the information -

made gvailable from the Consortium members.

Prepare cash flow projections, financial evaluations etc., for the various cases
studied. A simplified financing plan, including export credits and commercial

bank loans, will be developed. Financing shall cover the cost of Pertamina’s -

Scope of Work.
Present intermediate and fina! results to the consortium.

Prepare a final Feasibility Study Report including recommendations for further
work. .

Note that the scope of services does not include upgrading or modifying facilities unaffected by
the proposed project. However, the Consortium may elect to broaden the scope to include
evaluation of other UP 1I facilities.

7. Study Costs

The study cost will be in accordance with the guidelines provided in the Consortium Agreement.

DUMAL ®1'\(hev 4)uly 15, 1992
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Work Schedule

Figure 2 reflects the planned activities for execution of the feasibility study. The overall study
schedule duration of approximately six months is dependent on the timely receipt of
Pertamina/Chevron information and the completion of the UP II performance testing program
on schedule.

Confidentiality

Confidentiality Agreements between process licensors and Consortium members covering the
release of confidential information or proprietary know how associated with this study must be
in place prior to the release of intermediate or final study information.

Study Report Contents

The information listed below will be furnished to all Consortium members. Certain proprietary
or confidential information including, but not limited to, process licensor details, may be
excluded from the Consortium members’ final report unless all applicable confidentiality
agreements are in place.

] Introduction
] Summary of Results

- UP I modifications

New Hydroprocessing units
Overall plot plan

Utilities and offsites
Financial evaluations
Debottlenecking solutions
Recommendations

° Study Basis

- Background and scope ,
Study limitations and assumptions
Crude slates
Overall Block Flow diagram
Product specifications

] High Vacyum Unit
- Process description
Technical evaluation
System bottlenecks and recommended solutions
Equipment list/summary of modifications
Heat and Material balances as appropriate

DUMAL 701 (Rev.)0uly 19, 1992 9
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L Coker Unit
- Process description
Technical evaluation
System bottlenecks and recommended solutions
Equipment list/summary of modifications
Heat and Material balances as appropriate

L H, System
- Hydrogen balance evaluation and results

° Existing Hydrocracker

Process description

Technical evaluation

System bottlenecks and recommended solutions
Equipment list/summary of modifications

Heat and Material balances as appropriate

e Lube Base Oils Complex
- Lube Oil Hydrocracker
. Process description
. Equipment list
b Heat and Material balances as appropriate
- Isodewaxing Unit
U] Process description
] Equipment list
] Heat and Material balances as appropriate
- Hydrofinishing Unit
. Process description
° Equipment list
e  Heat and Material balances as appropriate
- SDA Unit
. Process description
e Equipment list
e  Heat and Material balances as appropriate
° Utilities
- Summary of new facilities
- Equipment list

DUMAL 701 \(Rav.6)uly 13, 1992 10
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Offsites
- Summary of new facilities
- Equipment list

Environmental Considerations

Infrastructure .
- Housing for additional operations personnel
- Odher infrastructure requirements

Capital and Operating Cost Estimates
Summaries

Basis of estimate

Site development costs

UP 1I modifications and additions
New processing units

Utilities

Offsites

Start-up costs

Training costs

Operating costs

Execution Plan and Schedule
- Summary o
Schedule of completion

Manpower requirements
Local materials and services

Financial Evaluations

- Summary
- Financial Analysis
- Sensitvities

Recommendations for Further Study

Opportunities for U.S. Sources of Supply

- Breakdown of goods and services

- Suggested list of U.S. suppliers

- Probable U.S. locations for sources of supply

Appendices

- Process Flow Diagrams

- Plot Plans

- Licensor Information

- Miscellaneous Information
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[The information contained in Attachments 1 through 4 is considered confidential and proprietary
to the Dumai Base Qils Project or to the licensors who have provided the information under a
secrecy and/or licensor agreements. This information has been removed from this Study Report in
order to comply with the required agreements.]
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ATTACHMENT §

Current UP I Process Configuration

- Block Flow Diagram (Dumai - S. Pakning)

- List of (Dumai-S. Pakning) process units with capacities
- Jetty Facilities

- UP 1I Product Specifications (S Sheets)

DUMAL 01 \(Raw 43Nty 1S, 1992
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[The information contained in the Block Diagrams and List of Process Units with Capaciries is
considered confidential and proprietary to the Dumai Base Oils Project or to the licensors who
have provided the information under a secrecy and/or licensor agreements. This information has
been removed from this Study Report in order to comply with the required agreements. ]
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ODOCT SPECIFICATION

LIQUIPIED PETROLEUM GAS (MI

Analysis

8.6. C 60/60 P
Vapour Press. C 100 F, psi
Weathering Test C 36 F, Vel &

Copper Strip Corrotion {1 ht/l00F)

Total Sulfur, grain/l100 cuft
Water content .
Composition : Vol §
Methanol
Ethane
Propane + Butanes
Pentanes & Heavies
Ethyl or Buthyl Mercaptan
added, ml/1000 USG

PREMIOM - 88

§.G.C 6€0/60

Colour

Copper Strip Corrotion
(3 hrs/122 P)

Distillation :

.10 % Vol. evap., C

50 § Vol. evap., C

90 % Vol. evap., C

End Point

Residue, mg/100 ml
Existent Gum, mg/100 m]
Induction Period, minute
Octane Number, F-l
TEL Content, ml/AG
Sulfur Content, wt &
RVP, psi
Doctor Test, or alternatively
Dye Content Yellow, gr/100 AG
Odor

Method

ASTM D. 1657
ASTX D. 1287
ASTM D. 1837
AST™ D. 1838
ASTM D. 2784
Visual

AST™ D. 2163

Kethod

ASTH D.1298
Visual

ASTM D.130
ASTM D. 86

ASTM D. 381
ASTM D. 525
ASTM D.2699
ASTM D.2547
ASTH D.1266
ASTM D. 323
1P-30

ecifi ion

To be reported
Max. 120

Min. 95

Max. No. 1
Max. 15

Pree

Nil

Min. 97.5
Max. 2.0

Specification

Yellow
Max. Ko. 1

Max. 74

Min.88, Max.125

Max. 180
Max. 205
Max. 2.0
Max. 4

Min. 240

Marketable

e
[ |




TORBINE JET PUEL (AVTUR)
Analysis

Density € 15 C

Preezing Point, C

Plash Point Abel, C

Docter Test

Copper Strip Corrotion

3 brs/122 F)

Amiline Gravity Product

Distillation :
10 § Vol. evap., C
50 % Vol. evap., C
End Point, €

Silver Strip

Appearance

Electrical Conductivity, pS/m

Smoke Point, mm

Existent Gum, mg/100 ml

Micro Separometer Index

Water Reaction :
Interface Rating
Separation

Aromatic, Vol. %

Olefin, Veol. %

Total Activity, mg KOH/q

Visco, Kin.C - 20C, cSt

Total Sulfur, wt &

Sulfur, Mercaptan, wt %

Thermal Stability : }
Prest. Difference, mmHg
Tube Rating, visual
TDR Spun

Naphthalenes, Vol. %

ASA-3, mg/l

‘Method

ASTM D.1298
ASTM D.2386

ip-
IpP-

AST™
ASTH
AST™

170
30

D. 130
D. 611
D. 86

1P-227
Visual

ASTM
ASTM
ASTM
AST™
ASTM

ASTM
ASTM
ASTH
AS™

ASTM
ASTH

" ASTH

D.2624
D.1322
D. 381
D.3948
D.1054

D.1319
D.1319
D.3242
D. 445
D.1266
D.3227
D.3241

D.1840

Calculation

Speci

ication

Max. 0.840

Max.
Min.
Negat

=47
38
if

No.

1

Min. 4800

Max.
Max.
Max.
C&8B

205

300
1

Min.S0 Max.

‘Min.
Max.
Min.

Max.
Max.
Max.
Max.
Max.
Max.
Max.
Maz.

Max.
Max.
Max.
Max.
Max.

20
7.0
85

90

N



.

EKEROSENE
alysis

8.6. C §0/60 P
Colour Lovibond 18" Cell
1 dour
Plash Point Abel, P
Smoke Point, mm
Char Value, mg/kg
Sulfur Content, wt §
Copper Strip Corrotion
(3 hrs. 122P)
Distillatien :
Recovery € 200 C, Vol. %
PEP, C :

AUTOMOTIVE DIESEL OIL

Analysis

§.G. C 60/60 F

Colour ASTM
Copper Strip Corrotion
(3 hrs. 212 F)
Flash Point PM CC, F
Pour Point, P
Cetane Index/Cetane Number
Reutralization Value :
Strong Acid Number, mg KOR/g
Total Acid Number, mg KOH/g
Sediment, wt §%
Ash Content, wt &
Water Content, Vol.%
Conradson Carbon Residue, wt &%
(on 10% residue)
Sulfur Content, wt %
Distillation :
Recovery at 300.C, Vol.%
Visco Kin. € 100 F, cSt.

Method

ASTM D.1298
1P-17

1P-170

1p-87

1P-10
ASTM D-1266

ASTM D. 130

HMethod
ASTM D.1298
AST™ D.1500
AST™M D
AST™ D. 93
ASTH D
AST™ D

ASTM D. 974
D

ASTN
AST™ D. 473
ASTM D. 482
ASTY D. 95
ASTM D. 189

ASTM D.1552
ASTM D. 86

ASTH D. 445

fpecification

Max. 0.835
Maxz. 2.5
Marketable

Min.
Min.
Max.
Max.

Max.

Min.
Max.

100
18
10
0.20

No.l

18
3l0

Specification

Min.
Max.
Max.

Mazx.

Min.
Max.

w o o
o oo
o

No.l

. 150
. 65
. 48

40
5.8

2T
R s



MARINE DIESEL OIL
Analysis
- 8.6. C 60/60 F

Colour ASTM

Plash Point PM CC, F

Pour Point, F

‘Cetane ladex/Cetane Number
Neutralization Value :

Strong Acid Bumber, mg KOE/g

Sediment, wt %

Ash Content, wt %

Water Content, Vol.%

Conradson Carbon Residue, wt §
{on 10% residue)

Sulfur Content, wt &

Visco Kin. € 100 P, cSt.

MARINE FUEL OIL

Analysis

$.G. C 60/60 F
Pour Point, P
Water Content, Vol.%
Pour Point, P
Sulfur Content, wt §

Visco Redwood 1/100 P, Sec.
Conradson Carbon Residue, wt §
Strong Acid Number, mg KOH/2
Sediment by Extraction, wt §
Calorific Value (Coke), BTOU/Lbr.

Hethod

ASTM

ASTM
ASTM
ASTH
ASTH

ASTM
ASTH
ASTM
ASTH
ASTH

AST™
10

D.1298

D.1500
D. 93
bD. 97
D. 976

D. 974
D. 473
D. 482
D. 9§
D. 189

D.1552
- 70

Hethod

ASTM
ASTM
ASTM

asm

IP -
ASTM
ASTH
ASTH
ASTM

D.1298
D. 93
D. 95
D. 97
D.1852

70

D. 189
D. 974
D. 473
D.4868

Specification

Min. 0.840
Max. 0.920
Max. 6.0
Min. 150
Max. €5
Min. 48

Max.
Max.
Max.
Max.

- O O O i
oN OO
"N

Max. 1.5
Max. 45

Specificatien

Min. 0.990
Min. 150
Max. 0.758
Maz. 80
Max. 3.5
Min. 400
Max. 1250
Max. 19
N1l

Max. 0.15

" Min. 1800



e,

Analysis

§.G.C. 60/60 F

SIDOE

APl Gravity C 60 F

Plash Point, P

Water Content, Vol.%

Pour Point, P

Sulfur Content, wt §

Visco Redwood I/140°P, Sec.

Conradson Carbon Residue, wt §

Ash Content, wt &

CALCINED COKE

Analysis

Moisture Content, wt %

Volatile Matter,

Ash Content.
0il Content,

Vibrated bulk density, g/cc

wt
vt
wt

Real Density, gq/cc

Trace Element

Iron Content,
Silicon Conteat, wt §
Vanadium Content,wt %
Sulfur Content, wt &

Partick Size, 4 Mesh and More, wt &

Analysis

Moisture, wt %
Volatile, wt §

COKE

Ash Content, wt %
Pixed Carbon, wt §
Sulfur Content, wt §

L
%
]

wt &

Method

ASTM D.1298
ASTM D. 287
ASTM D. 93

ASTM D. 97
ASTM D.1852

Convertion from

ASTM D, 445
AST D. 350
ASTM D. 482

Method

GLC.C-1C
GLC.C~2C
GLC.C~3a
GLC.SAM-159

GLC.SAM-144A
GLC.C-13C

GLC.C-5
GLC.C-6
GLC.C-7A
ASTM D.3177A
GLC.C-18

Method

GLC.C-1C
GLC.C-2C
GLC.C-3A
ASTM D.3172
ASTM D.3174A

Specification

Min. 0.8789
Max. 0.9307
Min. 20.§
Max. 29.5
Max. 165
Max. 120
Max. 0.5
Min. 100
Max. 350
Max. 8.0
Max. 0.10

ecification

0.50

0.50

0.50
Min.- 0.2
. 0.5

0.77

2.07

Max. 0.03
Max. 0.03
Max. 0.007
Max. 1.0

Min. 35.0

Specification

Min 6 Max.8
Min.10 Max.l13
Max. 10
Min.87 Max.88
Max. 0.85
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ATTACHMENT 6

Crude Assays (17 Sheets)

Sumatra Light

Sumatra Heavy/Duri

Lalang

Lirik

Pedada

Existing crude slate information (Enclosure 2)

- Sumatran Light
- LSWR from Sungai Pakning
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Casban ¢ e 3.9 a.s s.é s.8
Asphell I | . 98.43 .30 .2 1.4
4 Yanodium . ym - s 2 le 2 k2 e 3
Miecel - 3 3 ? []
Iylens squivalseat ' - 1 - 30 1
Sevurates 1w - (1] - [ 1]
Aremetins e, - ] - 1 ]
Reeime A . in - ] - ?
Resine B ot - 3 b4 1
.
L]
T3P ewt Pt 14 0 . 3 [ 1] 3 10 78 [ 1] 4 [ 1] L4
Teteal disvillane in 1.41 1.64 1.0 .37 2.5 2.07 3.30 .n 4.20 L 3
TP vt B ' € 100 108 ne 113 120 =3 130 138 140 RLE ]
Total dietillece bL .Y 3.48 8.32 s.0° 7.9 .38 0,08 9.0 10.62 11.42 1.2
7P o N [ 90 - 138 180 183 170 178 . 10 183 190 1
Tetal distidlace T 13,81 13.2¢ 14,38 313.32 18.08 16.83 17.81 1.0 11.18 18,82
TP eut Pt ' [ 4 00 aes 230 a1 330 3 20 3 0 1y
Total sloriilnte 1o, 20.% CT1.e0 2.28 .10 V.0 2.0 23.72 aC. 48 .8 8.0
AP swi P [ 350 233 180 383 17e 1713 280 kit 290 3 4]
Tevel disnillate Jon, t.0 30.80 31.38 32.00 3.n 34,98 .9 n.n 38,00 30,01
TP snr Pt € b1 L) ‘ 303 Sl.' ns e ) 2 320 339 30 3y
Tetel €otillene tn | 0.2 43,03 ag,e2 3.0} 4,03 ¢3.00 (YW {] 48,98 17,82 .
b LTI Y e 330 EEL) %0 13 e 378 380 ns e 3
Tesal distiliese ten | se,28 30,08 . 23.3¢ 33.58 81,39 35.88 1.3 3.0y 38,08
199 wut Pt e ‘00 e (Y] .30 see ase 0 . ate a0 e
1ebal dtolillete tL .Y 80.09 €”?.3 [ T ] .27 .28 70.20 711.0 7.1 75.16 1683
TEP eur o . [ 4 500 e e o3 330 1Y ) 330
Toval distillane 1, 77.98 . 78.22 0.3 80,83 81.%¢ .27 83.1)3
2/2031
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PITTL meb/esds 3¢ 11gee . | poiu
meb/esds 3N 1 unt
SOVICT OF SATLL CRUDL BATA I ABBAY TURNMLL/TAr BATA 1
. "_Cr:-u, APl L’l.) Teld -itmn et 1ol
: Light Bydrossrine Cos 10 G‘. 0.1 -
’ anslyots Light distilletse te 349 € (ar) 3.0 5.1
Latnotos 148=332 ¢ t.? .33
. [ 11 . [T - Cen ofl 131=242 ¢ 1.2 20.4
Paed N e Lhane vt - hooidune aboee 3 8 6.3 =,1)
tehaae 3wt -
. . Provene - = .03 Cas e 0.1 -
Lasert BOATAR, SUMATRL 1sebutens et 9.0) . .
Terninal betass et 0.04 Teral so | 73 € (PD) 1.2 1.3
. . 169 € e 8y 5.9
N 1 ¢ 1. 1.1)
Souree 3P SiInCArORL Taasl €l = &4 8.10 2 ¢ 13.3 15.43%
. . . M3 C 3.8 35.0)
= 52 30 362 (27.3.88) . 3 C 3.8 sh.0
. losseatene in €.10 ¢ 1.3 n.»
Pestsae LR L 3 0.13 30 ¢ .1 7n.3
- ﬂ Yoloss' anponsion of 0.1) par st >l o cruée
M AT assal { LTILLATES
T3? ewt peist £ arl Total €33 |95=173 [Cy=149 {24%=312 111342 Mi=)et =300 O+=330
<. Crude
o
Thald o eruse tot | 100 1.} 118 1 3.0 8.7 wal 3.03 3.9 - .
Tield oo arvin Seel | 100 3.3% 6.0 3.0 .5 0.4 3.13 33.83 - L.8)
tensity ot 13 £ llilll" 0,833 0.0823] 0.7443( 9.7243 8.1773 8.42) 0.83 |. 0.83 o.r08 [N 13}
Sulomur 7 . ‘ I 0.0 |{ ¢0.001 | 0,003 ]¢0.00 0.004 .-Ol" S.04 0.0% - €.0
Raresstan suldhur v Set - €0.0teY|¢n. 0221 (00082 | €O.00C2 - - - - . -
Thacosity at 20 € 1Y - - - - - - - - - -
e - - - - - - - - - -
13- - - - - 1.18 - - - 0.7 -
¢ 1,45 - - - - 1.68 .57 - - -
(1.3 0.0 - - - 0.92 - - 1.3 38.28 -
[ - - - - - - - 2.00 - 10.4%
¢ - - - - - 1.23 .2 4.72 .44 13.1%
Viesestty Leden ° - - - - - - - - 73 -
Clowd reint [ - - - - - 4 3 - - -
fout paist < bAJ - - - - [ ] 30 - -4 -
Vas T - - - - -, 1. 43.0 33.3 - .3y
up of wea ¢ - - - - - - 31 5 - 0 |
] 2etsl atereqin K] - - - - - n 150 m - ST
Basde witYegen Pre W - ‘e - - - - - 100 - 310 '
Qegenic ovygen let - - - - - - - 0.0 - - 1
Acddiry g/ g 0.0% - - - t.c1¢ 0.0¢ - .04 - e.os
iw 3.4 - - - - - - - - -
et 0.0 - - - - - - - - - H
e wm IC ] - - - - - - - - - !
LITIYY] [ K] ? - - - - - - - - -
Arowstits Tenl - - - - 1.3 - - - - -
Y TIYY ne - - - - - 38 - - - - -
Pressing welst [4 - - - - 43,9 - - - -
astliae point ] - - - - .0 (LY 5.3 L9 - nie
Catane foden ASTR DIY4=40 - - - - 48,1 . 2.4 - - -
Relroanioe Lodes a1 70 L - - - - - - - 1.4%9 - ‘ - |
Nysregin evsteel (dodeacane etondard) 2wt - - - - 14,812 - - .
1Y - 1.2 (Y% ] 8.2 - - -
’ 1wt - 3.3 3.1 8.4 - - -
aAtonstiar i - [ 9 | 3.3 1.8 - T - -
e=Poralline t &1 - bI9% | 3.8 0Y.4 - - - ta
Calenr stoblliny - - - - Siadle LIYY Y] -
LI LILYY Ty ‘Ivel - - - - 9.3} - -
Saly 13710001 [ - - . - . -
LYY dvel 0.10 - - - - -
AZ1138
Juse 1988
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14 Plate Assay ' Rasidues ’ N l
*I3P eut peist [ 2 P 1) 309 330 Crude FREAY §
— -~
— _ y
Yiald va crude 1wt 6.3 6148 1.3 .9 PPLTA mickicode  M3M/LIRIRes} g
Tialé o crude 1lvel .13 9.0 .15 3.7 .
Comments
\
Dansity at 15 & hg/litre 0.8088 B.lll‘& 0.9308 0.9298
Selptmr Iwe 0.10 0.10 ‘ 0.13% . 0.1€¢
Viseseity ot 30 C est 1.3 9.3 - - .
. sec - $0.2 - -
0 C - 27.0 - -
100 ¢ - 14.4 101.1 148.3
129 ¢ - - 32.88 6.8
A 150 ¢ - - - n. .
Pesstration ot L5 € wm/10 - - a3 . 3 .
- ftening peiat 4 - - 31.9 53.0
Pour pointL . [ 51 . 34 . - -
Var © twc |, 3.0 43.0 3.0 -
~p of vaz . 4 .- (1} 13 - -
1 “Tetal mitregen pre | 1300 1610 = 310 3570 )
Acidity sgRON/g - 0.07° H - -
[ Carden restdve . vt 3.0 4.2 8.9 10.3
casphsltenss T Ttee 'l 0.6 0.1% 0.30 0.40 .
Yansdius pro vt €< 1 < 2 <2 ¢ 2 *
Niekel ppu vt n 1l 23 29
Iylane equivalant - - - - R :
Bad ] . J.
'
P cut ot ‘g 30 3 0 Iy % 1 1 T "0 1
ocal distillste Iwe 0.38 0.4) 0.43 ) 0.34 0.60 0.47 0.8 0.47 1.01 1.30
13 [ deg ¢ 100 103 110 113 © 120 123 130 1% 140 13 S
otal statillane e 1.43 1.n 2.02 .37 1.2% .04 3.54 3.93 .37 t.73
3P eut Pt deg ¢ 130 133 ‘180 165 170 173 180 133 190 198
otsl discillocam ave. 3.18 © 8.87 3.98 $.33 6.7 7.138 7.60 t.0? 1.58 9.10
8P awt pt deg ¢ 100 203 210 .21! 220 228 30 133 140 3
sctal etsziliate iet 9.43 10.22 10.81 11.43 12.08 11.77 13.50 14,22 15.08 1.1
]
P gut pt deg ¢ 150 288 200 b{}] 170 73 0 s b4 1] 73
ota) distillata 3wt 10.78 17.66 18.3% 19.48 20.2) 1.22 22.12 3.0). 3.9 2L.88
3 swt Pt dag ¢ 300 b1-1} ne - "H 310 328 30 238 o Je3
otsl éisthllace lwe 13.2) 36.7?7 17.72 20.468 2’:" 30.30 J1.40 31.28 3).18 n.02
P gwt e ‘ deg ¢ 350 %3 380 363 e 37 N0 Jes 90 1%
‘sta) disciliste we | .9y 3.8 36.73 3.1 3.7 39.5% 41.01 £2.31 8348 .
‘3P awt PC deg ¢ 920 [31.) 20 0 640 450 460 [37] L0 490 —l \—
‘sual dlatillace vt 6.00 48.462 81.3¢ 36.20 87.18 $0.00 62.61 [T 1) .90 3.3 - w
3P cut Bt dag ¢ 300 e 320 328 30 340 350 -
lecal éiscillate e | 70.29 71.4) 72.32 73.38 73.92 73.00 7%.10 :
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EVALUASI PEDADA CRUDE OIL
I. Ringkasan . .

Contoh Pedada Crude 01l yang diterima dari kapal "DONA YOULA"
aebanyak dua drum 1200 liter telah di-evaluasi 4¢ ladommatorium
Pla ju. .
Evaluasi dilakukan menggunakan Practional Distillation Column
4 zeter, roflux redio = 10 1 1, untuk meapewulel fraiks!i-fraksi
saspal 350°C, sedangkan freksi-fraksi diatas 350°C digunaken Vigreux
Column 1 meter dengan reflux ratio w1 1 1,

Pedads Crude Oil derasal dari Centrsl Sumatzz, Lasil Coutracior
Production Sharing “Calsistic Topco™.

II. Kesimpulan

_ Berbeda.déri Crude 0il Centrsl Sumatra bizsas (Light Sumatze
' Cruds) pourpoint 95°F, Pedada Crude mempunyai peurpoint 40°F
tidal alag kesukaran hanaling pada temperature normal.
Pedada CTrude fezmzsuk Jenie mixed bene dougsn K-fector 12.1
Crude ini mempunyai kadar sulfur 0,1 % vwt. potemzis]l hydrogen Chlo—
ride 1.3 ppz. dan vax conteat 21.6 % wt.
Fraksi 150-250°C Pedada Crude yield 14.4 % dengan freezing
point [,60’0 memenuhi semua persyaratan (specifikasi) AVTUR.
Fraksi 350-475°C (POD) dengan kandungan vax hanya 7.0 Zwt.

pempunyal pourpoint 50°P j} dapat digunakan sebagai Lub.0il base
stock atau gasoll component.
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Yield dan sifat-sifat utama fraksi-froksi dapat dilihat dalan

tabel dibawah ini.

Tabel

Yield on Sirat- t
Fraksi Crude, St at-gifat utame
Tops (100°¢ E.P) 3.1 F1 clear e, onl
F1+231 TEL/AG B:e2 VOF
F1+3ml J'EL/AG g3.2 ol
' - =
Naphtha (100-150°¢C) 6.9 | F1 clear 40.8 o |
: A F1+221 TEL/AG 67-: V!
! ¥ +Irl TEL/AG 77.4 2%
| Arcmatics N
Naphtha (150-200°C) 7.0 | F1 =lear 40,8  oF
i Fl+2al TEL/AGC vioTooOiy
. P1+3nl TEL/AG e 0T
i Azomatics 6-% %val
Avtur  (150-250°C 14.4 ! Smoke Point 23  wa
- Atomatics 15,3 %voll
; Frrcz/vg Point [/ -€o0ocC.
Kerosine (150-300°C) 25.6 | Suwoks Point 16 &2
Aromatics 34.9 %voq
- =
Gasoil  (250-300°C) 11.2 Pc:r Point L -is°F
Virc.Kin.100°F T, ¢S
, Cetane Number 33.2
Gesoil  (300-350°C) 7.0 | Pou= Point L -15°F
Vies.XL2.100°F 2.58 ef
Cetane Number 45 9
Long Residue o §7.3 ! Pour Toint Sﬁ‘F
(Residue 7350 )| | Viac.Kin.140°F 118.2F -8
cen € 3 i
S.ifur Got M |
Asp.altene .00
P.0.D. (350-475°¢) | 17.7 | P=ur Point 55 |
I Vige F22.100°F 46.%.5 3
1 Wax Urutent 7.2
1 Cong~aling Toint of wax 34./ ¢
; Diezcl Index 4%.0
!
|
1,_
|
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Basiec break down PEDADA CRUDE OIL on no less basic

—

Yield on Cutting
Crude, ¥vt range, %vt
cs 100°%¢ 3,1 0.1 = 3.2
100 150% 6.9 3.2 « 10.1
150 200°%¢ 7.0 . 10.1 = 17.1
200 250°¢ 7.4 17.1 = 24.5
250 300°¢ : 11.2 24.5 = 35,7
a !
300 350°¢ \ 7.0 35,7 = 42.7
| : i
350 475°¢ 17.7 42.7 - 60,4 |
!
Residue 7475°c 39,6 €0.4 = 100.0'
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- GUNE B.M.- L _CUARACTERISTIC CF

FEDiDA__CRUDE OIL
SAMPLEFE 1 PCDADA CRUDE OIL
LOCATION OF SAMPLING: SEI.PAKNING (CiZMTRAL SUMATRA)
SAIPLE RECEIVED ] JAN, 1977
EVALUATIOM STARTED JAN. 1977
EVALUATION COMPLETED: MARCH 1977
1| Specific Gravity 60/60°F ASTM D-1298 0.871%
Gravity API ASTM D-287 30.8
2| Llight Hydrocarbon Analysis (GLC) SMS = 1749 IR
c1 . %vwt, / Fvol ) ‘- [/ -
c2 1] / n - / -
c3 W/ e traces/traces
iC4 L traces/ 0.1
nC4 " / ! 0.1/ 0.1
ics L 0.1/ 0.2
nCs " / " 0.2/ 0,2
Cé+ " / " 99.6 / 99.4
31 Distillation @ ° ASTIl D=-285
Initial Boiling Point c 43
10% vol. Recovered " 135
20.3 " " " 200
30[_; " " ' " 2se§
': 46,5 " 1] . 1] 291
' 507’ w- " " 7 300
l Recover® at 1QO°C : fvol 3.5
n " 150 " [1] n 12.0
" " 200 n " n 20.0
n " 250 ” 11} " 25.0
(1} ” 300 " L1} n 44.0
4] YViscosity t 6 ASTi1 D~445
Kinematic at 100°P 18,00
g Kinematic at 122°F 12,01
5| Sulfur Content 56 wt | ASTH D-1551 0.1
:6 Water Content %vol | ASTNM D=95 traces
7| WwWater and Sediment %vsl ASTi! D=-96 0.05
8 Pour Point ASTM D=97 40
9| Salt Content Fg.NaCl/litcr IP -« 77 1
10| Ash Content % wt | ASTM D-482 L 0.91
11 Flash Point, TAG closed tester F| ASTM D=S6 41
12| Conradson Carbon Residue. ﬁ wt | ASTM D-189 2.7
13| Reid Vapor Pressure 1b | ASTM D=323 Te3
14| Asphaltens Content 4 owe IP = 143 0.17
15 UQOP., Characterization ractor 1 UOP - 375 12.1
16 | Potential Hydrogen Chloride PPm | SMS - 1710 1.3
17| Wax Content R wt | SHS - 1769 21,6
18 Congealing point of Petrolcum Waxes C | ASTM D-938 Sh.
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NAPETHA FRACTIONS OF

PEDADA_CRUDE, OIL
. \
N ¢5-100 100-150 |150-2C0
T.B.?. Cutting Temperature Gy C5-212 212-302 | 302-392
Yield on crude % w HE 6.9 7.0
Yield on crude 7 vol 3.9 8.1 1.7
Cuttinz range % vt 0132 3,2-10. 10.1-17.1
Cutting range % vol 0.1:4.0 4,0-12412,1-19 8
1 -Specific Cravity 60/60°F ASTH D-"r:".g ¢ 6989 0.7448 0.7881
Gravity API ASTM D P4 11.2 - 58.5 48.1
2 Distillation 3 HLSTHM D=8/
Initial Boiling Point °c 56 113 164
10% vol, recovered " YAl 120 169
20% n " 75 122% 170
30% " " " 78% 124 1713
40% " " 81 125 173
. 50]5 " 1] ] 34 127 175
6o " " 87 1203 | 177
70% " " ” 1-9 131 179
aoy_' " " " 92 134 182
90]5_’, " " " 95 1 38 1 87
Final Boiling Point " 102 151 195
' Residue % vol 1.0 1,0 1,0
| Lloss % vol 10 n.5 0.5
3 Sulfur Content % wt |ASTM - 1256 0.01 0.02 0.02
4 Aromatics % vol | ASTM 1 -131¢ Nl Nil €.5
5 Reid Vapor Pressure 1b | ASTH N.3/2 5.0 - -
6 +Knock Rating ASTH 0.2599
‘ ROi!, clear on 63.8 48.6 40.9
: + 221 TEL/AC ot 81.2 67.1 57.5
+ 3ol TEL/AG oM 83,2 77-4 58.8
2 P.O.N.), Analysis 3
Paraffins % vo. | AS1H D=-2159 | 77 60 36
' Kaphthenes #4 vol | AsM D-2159 | 23 40 57
Aromatics % vol |A®'M D-1319 | 141 nLl 6.5
Olefine % vol | A:TM D-1319 | HLL MLl HESS
8 | Copper Corrosion, 3 hrs at 122°H A:i'IM D-130 | i'e.1 Noe,2 No.2
! 2 hrs at 212°F LITM D-130 | Ho.d No.3 Ne.® .
]




———

Ci.SOLINE FRACTION OF

T.B.P. Cutting T £ cc | ¢es - 200
eDele LU ng lemperature OP CS -392
Yield on curde % wt 17.0
Yield on erude % vol 19,7
Cutting zrange % wt 0.1 = 17,1
Cutting rangs %€ vol 0.1 - 19,8
1 | Specific Gravity 60/60°F ASTM D-1298 0.7517
Cravity API ASTI. D-287 6.9
2 | Distillation 1 ASTH D-86
Initial Boiling Point S 70
10:2 vel. recovered " 105
207; 1] n 1] 115
3% ] " " 123
40% " " " J 51}:
50,1 " " " 340 ¢ -
60[:'; " 1 “ 150
70% u. " " 15q
eoz.’ " " [1] 16;5
90’; " " 1] 179
Fizal Joiling Point " 197
Residue % vol 1.0
Less ® vol 0.5
3 | Reid Vapor Pressure 1b | ASTi D-323 1.8
4 Copper Corrosion, 3 hrs at 122°F ASTH D-130 Ho."l
5 | Sulfur Content % wt |ASTM D-1266 0,01
G
€ | Kncck Reting ASTM D-2699
RO , cleear on 47.0
+ 2ol TEL/AG . on 66,2
+ 3@l TEL/AG ON 69.7




KEROSINE FRACTIO.'S QF

PEDADA  CRUDE OII

°
T.B.P. Cutting Temperature og ;gg:igg ;33:??2
1
Yield on crude % wt 14.4 25.6
Yield om crude % vol 15,5 26.7
Cuttung =range % vt 10.1-24.5 {10.1-35.7
Cutting zange % vol _ 12.1-27.6 [12,1-33.8
1 Specific Cravity 60/60°P iAST. D=-1298 . 0.8112 0.8368
Gravity API AST!{ D=287 42.9 37.6 .
] Distillation @ . ASTM D-86 ' h
Initial Boiling Poiat ° 174 177
10% vol. recovered " 184 1995
20% " " " 188% 206
307; " U] " 194 218
4% " " . " 199 230
¢ 5@[‘ n " " 205 242
60% " " 212% 253
0% " " 220 252
ao% " n n 227 270
90&;’, " " " 234 279
Final Boiling Point " 247 294
Residue . % vol 1.0 1.0
Loss %4 vol . 0.5 0.9
3 Sulfur Content % vt AST!{ D=-1266 0.0% 0.C4
4 Aromatics % vol | AST:{ D=-1319 15.3 | 3449
5 Smoke Point an IP - 57 23 i 16
6| Freezing Point °C | ASTH D-2386 | [ -60 | -
7| Flash point sbel . °p IP - 170 135 | 148
8 - Viscosity @ ASTH D-445 !
Kinematic at -30°F -1 8.20: -
Kinematic at 100°F eS 1,46 2.05
9 Copper Corrosion, 3 bhrs at 122°F 4ASTH D=130 Ho.1; MNo.1
2 hrs at 212°F ASTH D=130 No.1, No.1
10 Colour Loéibdnd 18" cell IP - 17 0.75! 2.75

N -
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G.S_OIL/#ARAFFINIC OIL DISTILLATE #Ra'.PIONS

OF PEN.Di CRUDE OIL.

‘2 | 250-300 |300-350 | 350-475
T.3.Ps Cutting Temperature < 482-572 | 572-662 662-387
Tield on crude % vt 1.2 7.0 17,7
Yield on crude | Hdvol 1.2 6.9 17.1
Cutting range < wt 24.5-35.7]35.7=42.7] 42.7~6Q.4
Cutting range %vol 27.6-38.8]|38.8-45+7| 45.7-62.5
1| specific Gravity 60/60°F ASTM D-1238| 0.8703 | 0.8867 0.9042
Gravity API ASTM D=2€7 31.1 28.1 25.0
2| Distillation 1@ LSTM D-8¢ R)
Initial Boiling Point °c 259 312 357
10% vol. recovered " . 264 218 389
203# " n * 1] 271 320 395
30% " " " 2723. 321§ 402
4% 1} " 1] 273§ 323 406
50% " ' " 279 324 411
60% " " " 277 325 418
0% " " " 279 326% 425
eo% " ] " 282 328 435
T 90% o " " 286% 331 446
Final Boiling Point " 293 339 463
3| Pour Poinmt °F |ASTH D97 |/ -15 L.-15 50
4| Sulfur Content ! & wt |ASTM D-1551 0.08 0,12 0.12
51 Neutrzlization Value ASTHM D=974 !
Strong Acid Number mg.KOR/g Nil Wil -
Total Acid Number mg.¥Kdl/g . 0.09 i1.e9 -
6| Cetane lumber |ASTH D613 33.9 |45.5 -
7| Wax Content 1 % wt | siS - 1684 - b - 7.0
8| Comgealing point of ° . ! -
o PFPetroleum Waxes C |ASTl D-93%8 - - 3440
9 Viscosity : ASTM D=445
Kinematic at 100°F eS 3.6€ 8.56 | 46.25
Kivematic at 140°F ¢S - | - 18.06
Kinematic at 170°F ¢S - - 10,78
10| conradson Carbon Residue | % wt [ASTM D189 - - 0.02
11 Metals Content 1 .
v ’ PR ~3TM D-1548 - - 0.1
Ni PPm | SMS - 1370 - - 0.08
Fe PPD SMS - 1371 - { - 1,0
12 Diesel Index IP - 21 - i - 47.0
u) According to SIL 10.06D | A3



LONG RESIDUE AND BOTTOL Q

PEDAD: CRUDE OIL

Long Residue | Bottenm
7.B.P. Cutting Temporature 350°¢C 475°
{ - 662°P 3
. 7 7 887°F
Yield on crude % wt 57.3 39,6
Yield on curde % vol 54,5 37.4
Cutting range % wt 42.7-100,0 60.4-100,0
Cutting renge % vol 45.7-100.2 §2,3-100.2
1| ‘Specific Gravity 60/60°F ASTM D-1298] 0.9143° 0.9221
Specific Gravity 25/25°C ASTM D-70 - -
Gravity API ASTHM =287 23.3 21,9
2 Pour Foi=t O | ASTH D-97 90 140
3 | Softening Point Ring and Ball  °C| ASTH D-36 - -
4 Sulfur Content . % wt| ASTH D=-1551 0.13 C.14
|5 | viscosisr : { ASTH D-445
Kinematic at 140°F . ¢S 118.88 i -
Kinematic at 170°F i e8| . 58.33 133.43
Kinematic at 210°F | eS , 27.28 56.90
Conradson Carbon Residue % wt| ASTH D-189 5.6 7.0
- Lisphaltenes Content i% vt IP - 143 0.67 1.14
Metals Content :
. A4 p-3-11 J\STH_ D=1548 0.7 1.0
Ni _ppm| SMS - 1370| 6.4 10.0
} Fe ! ppm| SMS - 1371]  14.4 48.0
N
|
AR
X\J
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£O7 /UT. _STATTIAws ~"PATIME 7.

FENiDA CFTDT 1.

'C ws

Vidlacabeacie o sege °C 174~24" ]:;7-500 154-239 | 160-279
' M.ide | _
1Specific Gravity 60/60°F 3T p--7.8] 0.80113 0.8%68 0.8004 | 0.923°
Pistillation @ STi1 D-86
I1.3.P. %% 174 117 154 180
10% vol. rec. " 1843 193 169 178
50 ~ " " 2059 244 193 226
90% N - " 234 282% 226 284
End Point " 247 369 239 278
Colour Stability
Lead Prrovide Test) Sis - 93/3
folour Saybolt before treatmentiiSTI{ D-156 - - +30 +28
folour Saybolt after treatzent rSTH D-156 - - +27 +26
COléur Stadilitv
— (Nitrogen Pase Test) SMS -190/3
itzogen Base tegnilve|poeitive |negative | positive
henolie Content ppm | Si5 - 246 AT 85 35 65
"itrosen Base ppa | UOP=-313 n.2 1.27 0.35 1.4
olour Stability
sebelun dijemur IP - 17 0.17 2.75 0.50 0.79
folour Stability .
i gesudah dilemur 2 Jam IP - 17 0.73 3,0 0,50 0.75
folour Stabilitv
Colour Lovidond, 18"ecell IP - 17
Setelah O bhari 0.i5 2.75 0.50 0.75
| 1 " 0.73 3.0 0.590 0.75
| 2 " 075 3.0 0.50 0.75
3 " 0'75 3'0 0.50 0175
. 4 " ¢.75 3.0 0.50 0.75
{ e 5 " 0.75 3.0 0.50 0.75
é " 2.75 3.0 0.50 0.75
1 minggu L.75 3.0 0.50 0.75
: 2" 5. 79 3.50 0.50 0.7%
! 3 o 3.75 3.50 0.50 |0.75
: 4 0.75 3.50 0.50 0.75

Célour Stability 3

e —————————

Contoh diislkan kedalam botol coklat gr rangah penuh

ddn dideri strip besi. o
Disimpan dalaxz kotak tempesature 35 C ¢ :nstant sslama

satu bulan.

Tiap hari diperiksa cclournya
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Existing Crude Slate

Dumai Refinery s

Sungai Pakning Refinery :

8LC/Minas Crude
Duri Crude
Pedada Crude
Lirik Crude

ALC |

80 \VW&

20 AVOL AMAA
15.5 § VO~

15.5 % vO &

69.0 ¢ Voc
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[The information contained in Attachment 7 is considered confidential and proprietary to the
Dumai Base Oils Project or to the licensors who have provided the information under a secrecy
and/or licensor agreements. This information has been removed from this Study Report in order to
comply with the required agreements.]
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ATTACHMENT 8

Environmental Regulations/Specifications (2 Sheets)

Air Quality Std. (Column "B” to be used)
Water Quality Std. (Column I to be used)
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tidak diperbolehkan dengan cara penyueceran yamy airnya secara longsunyg i

Kadar hahan limbah yang memenuhi persraratan haku mutu air limbah tersetwt
ambil dari sumber air.
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ATTACHMENT 9

Dumai Base Oils Project Facilities Location Plans (3 Sheets)

i

. UP II/Dumai Location Plan
- Base Oils Project Facilities Location Plan
- UP II Area Designation Plan

i,n-:v‘h

DUMAL 01 \(Rev )uly 15, 1992
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ATTACHMENT 10

UP I Refinery Test Program
INTRODUCTION

This document outlines the process unit test program which is required as part of the feasibility study
for the Dumai Base Oils Project.

PRE-TEST ACTIVITIES
Fluor Daniel will assist Pertamina in developing test procedures for the UP II process units.
Thé following process documentation will be required for developing the test procedures:

Block Flow Diagrams for UP II

Design basis for affected process units

Material balances for affected process units
“P&ID's" (as built or modified) for process units
Equipmeant specifications for process units
Instrument specifications for process units

Utility balances for process units

Utlity Flow Diagrams for utilities systems
Design basis for offsites systems

Operating and plant manuals

The test procedures will specify the following:

Operating conditions

Operating data recording requirements: Flows, temperatures, pressure, etc.
Stream sampling

Sampling frequency

Laboratory test requirements (specific gravity, distillation, weight percent sulfur,
etc.)

Pertamina will make the following general preparations prior to the UP II performance test runs:

Crude slate definition and unit feed rate specification
Complete any equipment maintenance preseatly in progress
Calibrate instruments

Review/update log sheets

Ensure uninterrupted supply of feedstock

DUMAL 01\(Rev 4)uly 15, 1992
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° Ensure sufficient downstream storage and/or downstream unit capacity to allow
test runs to be conducted
o Develop a schedule for the availability of process units

® Develop plans for providing additional operations personnel to support the test
run activities

® Develop plans for providing instrument technician round-the-clock coverage

during performance test runs .
° Ensure that laboratory equipment has been tested and calibrated. Also ensure

adequate laboratory supplies are available.
TEST ACTIVITIES

Pertamina will complete the following activities prior to undertaking the individual performance test:

o Line out the process unit

L Verify instrument calibrations
® Sample process streams

o Log operating data

o Log laboratory results

Each process unit will be lined out for at least 24 hours prior to the test run. During this period, final -

instrument calibrations and operating adjustments would be eompleted. The material balance will be

checked to verify accuracy of instruments. Logging of operating data and laboratory ana]ysxs The -

logging, testing, etc., would be done for several 24 hour periods. The most s:able operation of the test
periods will be selected for engineering analysxs and evaluation.

The actual duration of each test run would be 24 hours.
POST-TEST ACTIVITIES

Based on the process unit test data and historical performance of the process unit, Pertamina, Fluor

Daniel and Chevron will identify the bottlenecks. Fluor Daniel will assist Pertamina in the following
actdvities:

Calculate average operating conditions: temperatures, pressures, flow rates, etc.
Calculate average physical properties of streams

Correct meter factors and flow rates for test conditions

Develop overall material, sulfur and hydrogen balances

We eavision that the performance testing phase of the project will last 4-6 weeks. This phase is largely
Pertamina’s responsibility with assistance from Fluor Danie! and Chevron.

DUMAL 01'\(Raw 4)0aly 15, 1992



SCHEDULE

The schedule for executing the UP II test runs and typical activities is shown in Figure 3. The actual
sequence of performance test will depend not only on the availability of the process units, but also on
the availability of support personnel such as operators, laboratory and instrument technicians, unit
engineers, etc. Thennmberofprocssumtsthnmbemedsmﬂmeouslymyalsobeumwdby
the avu'.labihty of support pa'sonnel

DUMAL %1\(hev.6)aly 15, 1992
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FIGURE 3

DUMAI BASE OILB PROJECT
SCHEDULE OF UP~I TEST RUNS AND TYPICAL TEST RUN ACTIVITIES

g{emrgmmomsu FLUOR DANIEL, INC
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PERTAMINA/CHEVRON FLUOR DANIEL
DUMAI BASE OILS PROJECT _ - CONTRACT NO. 422700

B. TECHNICAL SUPPORT DATA
Appendix B contains Dumai UP-II Refinery technical data that was used, along with various other
information, to perform the study. The data was collected during two site visits by Chevron and
Fluor Daniel personnel. It includes schematics for the existing UP-II Refinery process units, as
well as technical notes on the operation and capacities of process, utility, and offsite units.
A "Technical Data Notebook" was assembled during the initial stage of the project The data
book contains UP-II refinery design data, marine survey data, UP-II plant operating data and test

runs.
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[The information contained in the Process Unit Schematics is considered confidential and
proprietary to the Dumai Base Oils Project or to the licensors who have provided the information
under a secrecy and/or licensor agreements. This information has been removed from this Study
Report in order to comply with the required agreements. ]
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FT. iNDHRSANA JRKARTA

TEL: (62) (21) 371002, 370810
TLX: 44294, 45140 INH JKT
FAX: (62)(21) 3810534

£2 21 3816733

 P.T. INDHASANA
"JL. SURYOPRANOTO NO. 9
P.0. BOX 4171 JKT
. JAKARTA 10110

FACSIMILE LEAD SHEET

NUMBER OF PAGES INCLUDING LEAD SHEET: _2

URGENT

DATE: October 11, 1990

To:

Company: FLUQOR DANIEL . )
City/Country: lrvine, California, USA °
Fax No.: (714) 975-6411
R J.BAYTALA/K. RICHARDSON/J GATLIN .

Attn.:

cc/ W.J. HEBERT

From: G.H, HILLEBRAND, Jakarta
Log No : GHH-043

Subject :

Your FXI1-062

1,0 ROKAN RIVER WATER ANALYSIS

(TYPICAL)

PH
DS
1
Na
Ca
Mg
Fe
Sio2
coD
TC
1C
ToC

+
++

++

6.0
44.0 ppm
3.0 ppm
6.0 ppm
3.1 ppm
1.5 ppm
1.5 ppa
10.5 ppm
60.6 ppm
22.0 ppm
4.0 ppm
18.0 ppm

'

2.0 Fresh Water Chemical Injection 8t Water ?rgatment Plant Pertamina
Village, )

- Chlorine (C12)

= 0.5 - 2.0 ppmh

- Chemical used at Plan Bukit Datuk :

S ]

2. Coagulant
b. Caustic Soda

‘A

"1 0.6 -1,2 ppm
:30.0 - 50.0 ppm

e m— s 4w

e —y .t

N-—v:\hj



11-0°T-19%0 11:02 PT. IN[HASHNA JRHARTR €2 21 3el6T4 F.02

3.0 Raw Water Chemical Injection at Sei Rokan River :
- Nalco 918 and Pentaclene
(Filming and Corrosion Inhibitor)

4.0 Chlorine (Gas) is shipped in Skid Mounted Tanks by boat.
Coagulant - ditto -
Al1 imported chemicals are shipped by boat.

Liqui¢ Caustic Soda (Local Product) 1is shipped to Dumai by truck
and/or boat. - - -

Fiiming and Corrosion Inhibitor (Local Product) shipped to Dumai by
truck and/cr boat.

Regards,

Gunter¥. Hillebrand

TOTHL P.CZ
o]
- S
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" P.T. INDHASANA

TEL: (62) (21) 371002,370810 . .- JL. SURYOPRANOTO NO. 8
TLX: 44294, 45140 INH.IKT . - .° P.O, BOX 4171 JKT . -

FAX: (62) (21) "~ 3810538 ..v¢ *© - . JAKARTA, 10110

FACSIMILE LEAD SHEET~ '

NUMBER OF PAGES INCLUDING LEAD SHEET 9

URG EE DI'T

DATE: October 10, 1990

-To1 Company: FLUOR DANIEL

City/Country Irvine

Fax No.: (714) 975-6411

Attn.: R.J.Baytala/C.E. Gat11n
From: GUNTER H.HILLEBRAND, Jakarta
Log No. : GHH-041

As per our te1econ please find attached :

1.0 North New Housing Area

Photo location map, Swamp 1ocation, and approx1mate
slope of area. .

2.0 South New Housing Area |

Location of jungle, swamps, and approximate siope
of area, ‘ ) _

3.0 Missing pages 51 and 52 of",our: GHH-038.

4.0 Copy of Original :
General Informatiqn
Infrastructure Exor IV

Note left hand 1nit1a1 of Mr. Soeb1Jono. Project Manager
Exor IV.

i i
5.0 Copy of our GHH-033, Re: Exor Iv Admin Bu11d1ng

6.0 Two pages of f1re and safty department organ1zation charts

for UP I1.

L N
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PERTAMINA/CHEVRON FLUOR DANIEL
DUMAI BASE OILS PROJECT ‘ CONTRACT NO. 422700

i APPENDIX C
LICENSOR INFORMATION

This section of the Feasibility Study contains information ("Proprietary Information") related to
proprietary and nonproprietary processes of. pre-selected Licensors and Technology suppliers. In
particular, this study contains data provided by:

Chevron Research & Technology Company
UOP, Inc.

Kerr McGee

Fluor Daniel, Inc.

All companies or organizations considered for and desiring to be in receipt of this Proprietary Information
shall have, prior to receiving the Proprietary Information, executed a secrecy and/or licensor agreement

with each of the above referenced companies.

The Proprietary Information contained therein is confidential and proprietary to the Dumai Base Qils
Project and all such Proprietary Information shall be used solely for the performance of work on the™
Dumai Base Qils Project. No Proprietary Information shall be disclosed to any third party for any
purposes other than performance of work on the Dumai Base Oils Project. Any parties having access to
such Proprietary Information shall be obligated to keep such Proprietary Information confidential and
shall not disclose such Proprietary Information to any other party for any purposes other than performance

of work on the Dumai Base Oils Project.

Proprietary Information refers to all information directly or indirectly disclosed as a result of participation ‘
in the Dumai Base Qils Project except any information the recipient can prove was in his possession prior .
to receipt as a participant in the Dumai Base Oils Project; received from a third party rightfully in
possession of it and which is free of any restrictions; or which is generally known to the public other than
through the fault of the recipient.

Furthermore, it is expressly understood that the Proprietary Information so disclosed is based on very
preliminary Licensor data without the benefit of adequate pilot plant testing or complex Licensor

IV\30046108 WP 7/26/3 5:50pm C-1
ited



PERTAMINA/CHEVRON FLUOR DANIEL
DUMAI BASE OILS PROJECT ' ' CONTRACT NO. 422700

' { ‘ involvement in the development of this Feasibility Study. 'i'he reader shall be aware that an extensive
i Licensor pilot plant testing program may be required and this may cause equipment sizing, processing
schemes, design conditions, etc. depicted herein to change.

——

€3]
)
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PERTAMINA/CHEVRON FLUOR DANIEL
DUMALI BASE OILS PROJECT CONTRACT NO. 422700

C. LICENSOR INFORMATION
C-1  Chevron Lube Complex Process Package
Chevron is the licensor for the Lube Complex, which includes the Lube Hydrocracker and
Lube Isodewaxer/Hydrofinisher Units and miscellaneous supporting units (¢.g., Tempered
Water System). Appendix C-1 contains the process design package prepared by Chevron
during the course of the study to define the process configurations and equipment design
information required to produce lube base oils. Two versions of the process design
package are included in this section. The first version, dated January 26, 1993, titled
"Lube Base Oils Complex” was completed before the completion of the Chevron Yield
Confirmation Pilot Plant Study. This version was used to generate the "Dumai Base Oils
Project Feasibility Study Draft Final Report." The second (final) version of the Chevron
process design package was completed and issued on May 26, 1993, with the same title
as the earlier version. Fluor Daniel used information contained in this package to
generate capital and operating costs for the "Dumai Base Oils Feasibility Study Final

Report."

TV\30046033. WP
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[The information contained in the Chevron Lube Complex Process Package is considered
confidential and proprietary to the Dumai Base Oils Project or to the licensors who have provided
the information under a secrecy and/or licensor agreements. This information has been removed
from this Study Report in order to comply with the required agreements.]

PRt i
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PERTAMINA/CHEVRON FLUOR DANIEL

DUMAI BASE OILS PROJECT °  CONTRACT NO. 422700
o/ C. LICENSOR INFORMATION
AN C-2  Yield Confirmation Study Report

Chevron Research and Technology Company carried out a pilot plant feasibility study for
obtaining yield data and relevant product properties to support the Chevron process
package (included in Appendix C-1) for the Lube Isocracker and Isodewaxer/
Hydrofinisher Units. The information contained in the Chevron process package was used
by Fluor Daniel to generate cost estimates and the design of related processing units.
Appendix C-2 contains the pilot plant test report prepared by CRTC.

PR

V30046033 . WP



[The information contained in the Yield Confirmation Study Report is considered confidential and
proprietary to the Dumai Base Oils Project or to the licensors who have provided the information
under a secrecy and/or licensor agreements. This information has been removed from this Study

Report in order to comply with the required agreements.]
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PERTAMINA/CHEVRON FLUOR DANIEL
DUMAI BASE OILS PROJECT CONTRACT NO. 422700

C. LICENSOR INFORMATION
C-3  UOP HCR Study
UOP was the original licensor of the existing HC Unibon Unit, and was retained by
Chevron to perform a feasibility study on whether one train of the two existing HC
Unibon Unit trains could be converted to produce lube base oils feedstocks. This section
of the appendix contains UOP’s report documenting their efforts. It includes modified
process configurations and equipment design information for the converted HC Unibon
Unit Train, as well as the new Distillate Hydrotreater and the new DAQ Hydrocracker.

IM\G:IM\30046033. WP 2/24/93 7:43am
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[The information contained in the UOP HCR Study is considered confidential and proprietary to
the Dumai Base Oils Project or to the licensors who have provided the information under a secrecy
and/or licensor agreements. This information has been removed from this Study Report in order to
comply with the required agreements.]



PERTAMINA/CHEVRON

DUMAI BASE OILS PROJECT CONTRACT NO.

C4

[

V30046033 WP

C. LICENSOR INFORMATION

UOP Coker Study

Prior to this study, Pertamina requested that UOP evaluate the existing Delayed Coker
Unit (DCU) to determine what modifications would be required to reestablish its capacity
at the original design level. The original design capacity is the basis for the four study
cases. Appendix C—4 contains excerpts (Process Flow Diagrams, equipment data sheets)
from the UOP Revamp Schedule "A" package originally submitted by UOP to Pertamina
in 1990. This information was used by Fluor Daniel to determine capital costs for
modifying the DCU.

FLUOR DANIEL
422700



[The information contained in the UOP Coker Study is considered confidential and proprietary to
the Dumai Base Oils Project or to the licensors who have provided the information under a secrecy
and/or licensor agreements. This information has been removed from this Study Report in order to
comply with the required agreements.]



PERTAMINA/CHEVRON ' FLUOR DANIEL
DUMAI BASE OILS PROJECT CONTRACT NO. 422700

C. LICENSOR INFORMATION
- C-5 UOP Hydrogen Plant Study
Hydrogen output in excess of the original Hydrogen Unit design capacity is required in
all four study cases and the two Balanced Operation cases. As a result, UOP, the
Hydrogen Unit licensor, was asked to evaluate the unit to determine what modifications,
if any, are required at throughputs of 110% and 125% of original design capacity. This
section of the Appendix contains UOP’s report on their evaluation. It includes summary
operating data, catalyst requirements, and recommended equipment design modifications

for both capacity cases.

IM\GIM\I0046033 WP 2/24/93 7:43am
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[The information contained in the UOP Hydrogen Plant Study is considered confidential and
proprietary to the Dumai Base Oils Project or to the licensors who have provided the information
under a secrecy and/or licensor agreements. This information has been removed from this Study
Report in order to comply with the required agreements.]



PERTAMINA/CHEVRON FLUOR DANIEL
DUMAI BASE OILS PROJECT CONTRACT NO. 422700

{\ C. LICENSOR INFORMATION

; C-6 Kerr-McGee SDA Plant Proposal
Study Cases 3 and 4 require a Solvent Deasphalting (SDA) Plant to supply Deasphalted
QOil to produce Bright Stock base oil. Kerr-McGee, a major licensor of SDA Plants, was
requested to provide preliminary design information for the SDA Plant. Appendix C-6
contains their proposal, including process flow schemes, a material balance, and
equipment design information. This data was used by Fluor Daniel to generate capital
and operating cost estimates for the SDA Plant. '

V\30046033. WP
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[The information contained in the Kerr-McGee SDA Plant Proposal is considered confidential and
proprietary to the Dumai Base Oils Project or to the licensors who have provided the information
under a secrecy and/or licensor agreements. This information has been removed from this Study
Report in order to comply with the required agreements.]



PERTAMINA/CHEVRON FLUOR DANIEL
DUMAI BASE OILS PROJECT ‘ CONTRACT NO. 422700

C. LICENSOR INFORMATION
C-7 UOP UP-II Plant Test Report
The capacity of the existing UP-II Refinery units was defined at the beginning of the
feasibility study to provide a basis for the study case evaluations. However, as the study
progressed it became increasingly important to more firmly establish the maximum
capacity of the High Vacuum Unit and the Hydrogen Plant. Therefore, it was decided to
perform test runs on these units to determine their capacity limits and to identify the
bottlenecks that caused the limits. The test runs were jointly conducted by Pertamina,
Chevron, Fluor Daniel, and UOP during the period from January 29, 1993, through
February 3, 1993. UOP prepared a detailed test run report which is included in this
section, The attached report contains definition of test run cases, test run data, analysis

of results, conclusions, and recommendations.
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[The information contained in the UOP UP-II Plant Test Report is considered confidential and
proprietary to the Dumai Base Oils Project or to the licensors who have provided the information
under a secrecy and/or licensor agreements. This information has been removed from this Study
Report in order to comply with the required agreements.]



PERTAMINA/CHEVRON FLUOR DANIEL
DUMAI BASE OILS PROJECT .CONTRACT NO. 422700

D. CAPITAL COST ESTIMATING SUPPORT DATA
Based on the process equipment data supplied by the various licensors and generated in-house,
Fluor Daniel prepared capital cost estimates for each study case. This section of the Appendix
contains support data used to generate the capital cost estimates, including Indonesian Material
Survey Unit Prices and Budgetary Vendor Price Quotes for Major Equipment.
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PRICE AND RATE SCEDULE

1.

(Alternative) ' .h\:
Name of Work : FOUNDATION PILING )
Project : EXOR IV at DUMAI
: - 4o0x400 SQUARE FoLiD Pe.Prl
ITEM DESCRIPTIO N//, UNIT UNIT PRICE
NO. 4/ ‘ IN RUPIAH
1.1 Mobilization L’ ' orig 12,500,000.00
1.2(1) .Production of PC Pile SS-40 = lTin.meter 46,600.00
1.2(2) Production of Pile Splices each : "157,200.00
1.2(3) Additional Mild Steel Rebars (8D16) lin.meter 20,000.00
1.2(4) Transportation of PC Pile $S-40 lin.meter 21,550.00
1.3 Install Indicator Piles 1in.meter 26,200.00
1.4 Test Piles each 15,850, 000.00
- 1.5(1) Install Production Piles 1in.meter 20,400.00
1.5(2) Welding of Pile Splices each 65,000.00
1.6 Cut-off Piles each 22,000.00
1.7 Demobilization rig 12,500,000.00
1.8 Standby of Piling Rig and its Crew rig.hour 87,500.00
CONDITIONS

— -

PC Piles shall be casted at CBBP plant 1in Cikarang, West Jav: i:)
accordance with the proposed design of PC Pile $S5-40 and the CBBP Stande.
Specifications.

If scope of work includes 'Furnish PC Pile SS-40' only, the piles will be
supplied to the project site on the top of trailers (unloading of piles is
excluded).

If required so, additional steel pile shoe-(CBBP Star Pile Tip) can be
attached to the PC Pile.

Unit price of the steel pile shoe $SS-40 : Rp 45,000.00/each.

The scope of works shall exclude the following items :

a. Provision and maintenance of access to the site.

b. Provision and maintenance of working areas in the site.

c. Removal 'of any obstructions whether they are located below or above
ground surface.

CAR and TPL Insurances.
e. Excavation and or backfilling, for cut-off pile.

Working areas shall be all on shores with adequate ground surface

conditions. _
Ny

Standby of piling rig and its crew that occured after completion ot _ )

installation of indicator & test piles until the commencement wu.
installation of the production piles shall be chargeable.

Method of measurements shall be as those stipulated in the proposed General

Specificationsk!hh
o /
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8. Conditions of payments in general shall be as follows :

a. Advance 'Payment of 20% x Contract Amount shall be made prior to the
commencement of works, and balanced by two-week progress payments.

b. Progress payments‘sha]l'be made within.7 days after receipt of relevan
jnvoices.

9. Validity of the prices : until 31St October 1990

Jakarta, 17th September 1990
PT CITRA BUANA BETON PERKASA

BUANA BETON PERKASA
Pr.CITRA | JAKARTA

/.




BUDGETARY VENDOR PRICE QUOTES
for

MAJOR EQUIPMENT
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aq No.

010-C-1200
010-C-1250
010-R-1110
010-V-1110

011-C-1650

012-C-1430
012-C-1460
012-R-1420
012-R-1410

014-R-1010
014-R-1020
014-V-1100
014-vV-1110
041-V-01

212-R-010

ACCOUNT 42 PRESSURE VESSELS

PERTAMINA/CHEVRON 422700
Nov. 20, 1982

ervice Budget Price
Atmos. Column $ 337,000
Vac. Column $ 560,000
Reactor $ 5,080,000
Separator $ 645,000
Vac. Column $ 602,000
Atm. Strip $ 155,000
Vac. Column $ 170,000
Hydro Reactor $ 2,970,000
Dewax Reactor $ 1,561,000
Deasphalt Reactor $ 1,346,000
Deasphaft Reactor $ 1,331,000
Hot Separator $ 282,000
Cold Separator $ 527,000
N2 Storage Tank $ 250,000
HC Unibon Reactor #3 $ 4,315,000

Vendor

ATB
ATB
ATB
ATB

ATB

ATB
ATB
ATB
ATB

ATB
ATB
ATB
ATB
csl

ATB



TELEPAX MRSSAGE
FROM: INSECO USA  FAX: (713) 781-2645 TEL: (713) 781-3520
T0: FLUOR DANIEL ~IRVINE FAX BO: 714-976-5949
ATTE: NANFRED LENGSFELD DATR: 11/17/82 PGS. 04

SUBJECT: BUDGET PRICES FOR HRIGR PRESSURE VESSELS
ATB CALDERERIA, SPA.

URGENT URGENT © URGEET URGIRT
ACTING FOR AND ON BEHALF OF ATB CALDERERIA, SPA,BRESCIA,
ITALY AND IN RESPONSE TO YOUR PAX DATED 11 ROV.1952, WE ARE
PLRASED TO PROVIDE THE ATTACEED BUDGET PRICE INFORMATION.
PLEASE CONTACT US IF WE MAY PROVIDE ANY ADDITIORAL
INPORMATION.

BEST REGARDS
JAMES E. PISRER

CC: ATB/S.PODIGHE

R N

——— b i -
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[The information contained in the High Pressure Vessels Budget Quotation is considered
confidential and proprietary to the Dumai Base Oils Project or to the licensors who have provided
the information under a secrecy and/or licensor agreements. This information has been removed
from this Study Report in order to comply with the required agreements.]



@ CBI Na-Con, In¢.

& national consrUCtion E8fvices orpanization 11001 Etiwanda
: P.O. Box 2500
Fontana, Califomia 82335

T14 88 2550
PAX: 714 586 0688

,-m\
I3
I

November 18, 1992
Yia FAX: 975-5949

Manfred Langsfeld

Fluor Daniel

Reference: Budget for 100 Cubic Meter N, Pressure Vessel

Dear Manfred,

Confirming our conversation today we are pleased to quote a budget price of $250,000
for the supply of a 100 Cubic Meter N, Bullet. This price is based on a 10.2 bar

pressure with stainless steel inner vessel, carbon steel outer vessel and Perlite
1nsulation.

1 hope this information is belpful in your project plans.

Very truly yours,

Kenneth D. Primavera

Contracting Engineer

41y
-y |
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ESSER
EE__SE_'R_AN_E Turbo and Reclp Sales

13758. Acacls, UnBA . Fullerion, CA 02631 714/773-3780

November 25, 1992

. Fluor Daniel, In¢.
3333 Michelson Drive
Irvine, Californla 92730
Attention:  MR. BARRY SEARLE  via7axs75.45

Subject: Dumai Base Oils Project
D-R File LAS328

Deer Harry,

Further to our 11/18/92 estimate and your sdvisement of more detailed operating
conditions, attached please find our revised price and horsepower summary for these
gpplications. Revised prices are budgetary £ 15%. ‘

Should you have any questions, please do not hesitate to call our Fullerton office. Y

Very truly yours,
DRESSER-RAND Z))mmy
B.W.Dickson
Sales Engineer
BWDji
attachments
asy

Tolea: 074387 OREAMACHLEA
Sox: COMPLETES ~ (714) 770-279), PARTS = (714) 7720020
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N - ' Bilon Company S
ELL' é})’TT 855 Anaheim Puente Road
P.O. Box 384
’72/92 City of Industry, California 91748-0384

(818) 810-2121
Telecopy: (818) 9640506
Telex: 675-527

November 11, 1992

FLUOR DANIEL, INC.
3333 Michelson Drive
Irvine, CA. 92730

ATTN: Mr. Harry Searle
Subject: Pertamina/Chevron = Dumai, Sumatra

14 MW Induction Turbine Generator 02#-6—6/424/-6‘—@/7—
Ref: LAS3-120-029 ;

'

Gentlemen:

In response to your request, we are pleased to provide the
following estimate for the subject equipment.

The conditions of service are as follows:
Turbine
14 MW Condensing Auto Induction Steam Turbine

Inlet Conditions - 40.8 Kg/cm2 gage max. = 42.2/398
@ 371 C min. = 40.8/343
des. = 45.2/426

Exhaust - 0.248 Kg/cm2 Abs

Induction ~ 68,000 Kg/hr € 3.2 Kg/cm2 gage € 160 C
enerato

AC Generator with the following:

=Short circuit ratio = o.sf
=Subtransient reactance = 18

-11,000 V !
-0.85 PF

=-1500 RPM

=Brushless exciter

=-PMG

-TEWAC emclosure

Based on the above rated conditions, the steam usage rate is
36,900 Kg/hr. Elliott's steam turbine would be a 2SRQV-9 with
a controlled port for induction. The budget price for the
above equipment which includes the turbine, generator,
baseplate for the turbine and generator, API oil systenm,
reduction gear, basic controls (switchgear not included) and

~(72,268 My J4x avi7n Brro snsbeeTiin)

<o

220



turning gear is $4,675,000 US Dollars. Delivery is 55-60
weeks ARO.

Note that Elliott has vast experience in the field of turbine
generators. We look forward to discussing this experience
with you in the near future.

Meanwhile, if you have any questions, please do not hesitate
to contact me.

VERY TRULY YOURS

Y e

Field Sales Engineer
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HEAT EXCHANGERS



010-E-1110 A
010-E-1110B
O19-E-1113

012-E-1420 A
0t2-E-1420 B
012-E-1420 C

014-E-1001 A
014-E-1001 B

023-E-01

ACCOUNT 44 HEAT EXCHANGERS

PERTAMINA/CHEVRON 422700
_ Nov. 20, 1892

Service Budget Price
Rx Feed/Eff Exchanger $ 440,000
Rx Feed/Eff Exchanger $ 440,000
Rx Eff Air Cooler $ 1,100,000
HF Reactor Exchanger $ 295,000
HF Reactor Exchanger $ 295,000
HF Reactor Exchanger $ 295,000
DAO React Feed/Eff Exch § 720,000
DAO React Feed/Eff Exch § 720,000
Stg Steam Condenser $ 1,800,000

Note: Motor Requirements are as follows:

Tag No.

010-E-1113
023-E-01

Quantity Rating Ea.

10 18.5 kW
S 132 kW

Yendor

Bellell
Bellell
Hudson

Belleli
Belleli
Belleli

Belleli
Belleli

Hudson



10 AnCranak Arapyan

-
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Hal ) LI {
”» U‘) 2 A
Please deliver to Andranik Arabyan ext 3550

FAX TRANSMITTAL
R & C SALES COMPANY
16861 ENCINO HILLS DRIVE
ENCINO, CA 91436
TEL: (818) 981-7046
FAX: (818) 981-7217
COMPANY: FLU L ~L
ATTENTION.  (ANDRANIK ARABYAR ™S 33
FROM: REICHRELM Huprsid
SUBJECT.: AIR COOLED HEAT EXCHANGER - BUDGET ESTIMATE
REFERENCE:  FAXES DATED 11/1: & 1292
DATE: 1116%2
FAX NO: 214975 §27]

With reference 1o your Zaxes dated 11/11 & 12/92 we subm:t e {ollowing budger estimate :nfermation:

Estimated Price
Item Service Units Bare Surface PressTemp  FOB Factory
013E-1113  Reac. Effl (§)10.5-344 8,564 U 198 (VR W
023-E-01 StnCerd (4) 56.(-324 47,194 57302  51,500,00C

Designs are bzsed on data included the refecenced faxes. Bundle matericls are Incoloy 800 farltern 1113 and
carbon sieel for tern G1. The steam cordenser price inziudes in-perimeter condensate and non-condensible
handling corponen:s. Tr.e steam condenser units are based on an A-frame conliguration, however if
adequate piot area is available herizontal units would be lower 625 based on an etected price.

Please call me at 818 93] 706 should you need add:itiona! informatian.
RR

117.6/92

budest

*faxed 11/1592 - 1 pg

tros: ®obert Reichhels S S A H "7 I NP W11 b

i



BELLELS

FAX N/ 1008 DATE: NOVEMBER 16, 1992

TO : FLUOR DANIEL ~ FAXN.: 714-575-5981
ATTN.! ADRANIK ARABYAN PG 1of 3
FROM: BELLELI S.p.A./

MR. ROBERTO CASTELL!

" SUBJ/REF.: BUDGET PRICE FOR HIGH PRESSURE
- EXCHANGER

* FOR A PERTAMINA/CHEVRON PROJECT.

YOUR CONTRACT NO. 422700

OUR REF. 8645 DCI/RT

DEAR SIRS, .
' " WITH REFERENCE TO YOUR FAX DATED NOVEMBER 11,1992 WE
SUBMIT OUR BUDGET PRICE (+/- 20%) FOR THE BELOW MENTIONED H P.
HEAT EXCHANGERS.

HP. HEAT EXCHANGERS - TYPE: DEU SPECIAL (THREADED BREECH LOCK

TYPE CLOSURE) IN COMPLETE ACCORDANCE WITH YOUR CALCULATIONS

AND SKETCHES SHEET 1 OF 1.
MM QTY INDICATIVE IX- WORKS
| NET WEIGET BUDGET PRICE
PER SHELL PER SHELL
KG. . UoSo s

10-E-1110AB 2 36,000 440,000

12:E~1420 AB/C 3 32,000 295,000

14E-1000AB 2 74,000 920,000

TOTAL 316,000 3,208,000



2 BELLELL

ASME VIl DIV. 1 CODE.

HEAT EXCHANGERS WILL BE FABRICATED WITH THE FOLLOWING
MATERIALS:

ITEM SHELLS TUBES CHANNLLS

10-E-1110 A/B <14CR-1MO A213 2 1/4 CR-1IMO
PLUS 0,1" TP.321 PLUS 0,1°
TP.347 §S TP. 34788
OVERLAY OVERLAY

12-E-1420 A/B/C  21/4CR-IMO 2 1/4 CR-IMO 2 1/4 CR-1MO

14-E-1001 A/B 21/4CR-IMO A 2137TP. 321 2 1/4 CR-1 MO

PLUS O, 1"
TP 347 §§
OVERLAY
INSRECTION
BY YOU OR YOUR CI.IENT .
DRELIVERY TERMS
F.C.A OURMANTOVA WORKS.
DRELIVERY TIME

WITHIN 12 MONTHS FROM P.O.



WY 40 "'2& 41 m& [ oA Sy o e, 22

$ BELLEL)
PAYMENT
« 10% WITH ORDER

- 40% FIVE MONTHS AFTER P.O.
- 50% ON DELIVERY

- BEST REGARDS,

CC: BELLELI SP.A MANTOVA

4 e
2el U

Y et



FIRED HEATERS AND BOILERS



P TULSA - 4500 Exchange Tower

i 4500 South Garnett
‘ HEATERS Tulss, Oklahorna 74146-5213
INC. Phone: (918) 655.6512

Fax: (918) 665-2019

!
n
s

Nm!ramber 17, 1992
}

Her Deniel, Inc.

3333 Michelson Drive
Irvine, CA $2730

I
Artention: Mr. Wayne Thompson
He}.' Pertamina/Chevron

| TH! Ref: PS2-1313
Dea{r Mr. Thompson,
|

We! are pleesed to offer for your review our Budget Proposal to furnish twelve
direct fired hesters. Pricing will relect & plus or minus 30%.

Our proposal is based on the Information furnished In your fax of November 10,
1892 and the attached proposs! sketches.

| . . .
Plelase note the dirnensions on the proposal skotches aro prelomineary.

[~ %g‘t.

l
1.. O010-H-1100 Resctor Feed Heater cie7) 14.12 MMBTU/HR

...... e e e v e s s e e s e cec e et et aeae et eee s anseans $280,000 350K

|
2. | 010-H-1200 Atmospheric Col Feed Heater {34T) 12.08 MMBTU/HR

; P $145,000 280K
3.! 010-H-1250 Vecuumn Column Feed Heater Q%) 10.08 MMBTU/HR

l * @& o 0 & & 0 P s a2 " 0 8 & 8" 4 & 0 6 82 ® 6 0 6 0 0 ¢ ¢ 0 2 0 8 0 2 0 08P S0 ’7600% ‘cQK
4, ; 010-H-1650 Vacuurn Colurmn Feed Heater ('a) 22.2 MMEBTU/HR

i .......... Gt e s e et s et s et et e e s ees o eseneeesa 4156,000 250K
5. 012-H-1410 Dewaxer Reactor Feed Heater (347)  9.08 MMBTU/HR

L ceceisieiiaie., $154000 265K

|
6. 012-H-1420 Mydrofinish Resctor Feed Hester C(3AT) 3,04 MMBTU/HR

L e i e $70,000  8oK

|

: )

128
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17,

FLUOR DANIEL, INC.
THI REF. P-82-1313
November 17, 1992

012-H-1450 Vacuum Column Feed Meater Q%) 15,12 MMBTU/MR

‘.."....'.'l."‘"“..'.'l...""l."l' llllll "'4'm
013-H-1000 Prod Fractionator Feed Heater «sd 42.8 MMBTU/HR
------- -lcc.----.a--.-o-....-n--....-o-------"256,w0
C14-H-100171 Combihed Charge Heater (247) 8.12 MMBTU/HR
et e e e et e e et e e et e ettt et $165,000
014-H-1200 Prod Fractionator Feed Heater {9) 24.92 MMBTU/HR
S 6 a8 6 s e s e v e e e e e e e s et e e seaeetacane s . $274,000
140-H-2A/8 Light Coker Gas OIf Heater {3 ) 36.24 MMBTU/HR
............................................. $644,000 ¢-.

if you have any questions please don’t hesitate to call.

Vdry truly yours,

TULSA HEATERS, INC.

,g/a// LA,

opert L. Gibson
Marketing Manager
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ABB

ASEA BROWN ROVERI

Novenber 16, 1992

FLOUR DANIEL, INC.
3233 Michelson

Irvine, CA 92730

Attn: Mr. V. Wayne Thompson (Pax- 714/975-5271)

Subject: Budget Price - 2 x 150,000 Lb/Hr Shop Assambled Boilers

Dear Mr. Thompson:

In response to your reguast for budget pricing for two (2) shop-
assendled boilers rated at 150,000 1bs/hr, ABE has sslected a
design designation of 35A14. Each boiler will produce 150,000
1bs/hr of steam at superheater outlet and feedwater inlet
conditions of 700PSIG/750° F and 220°' F, respectively. This
performance can be achieved while fiving either natural gas or No.
6 fuel o0il. Tha scope of supply included is in accordance with the
attached "ABE Ceombustion Engineering Systens Marine & Package
Boiler" budget price development sheet. ABB's current day (no
::g;lati:n) budget price for these two (2) fully shop-assembled
ilers is:

TWO MILLION EIGHT HUNDRED THOUSAND DOLLARS
{$2,800,000)

F.0.D Point of Manufactura.

fhould you have any questions or further reguirements, please do
not hesitate to call me,

Very truly yours,
(Boric D2rtist

Bernie A. Barbuti

BAB/veo

Enclosures

FDI1116.bab ,
' Asea Brown Boveri Inc.

ABB Foet’ F.amt Sysiems 5209 § Pak Mars Toervn (714) 958 « 19
Surte 252 Far (7 .6) 9550316
i'ving SN A7 48520

TN

Ka
[
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ARR QOXBUSTION EMGINRERING SYSTEMS
MARINE & FACKAGR STEAM GENERATORS

EUDGET_PRICR DEVELOPNENT SCOPE

CUFIQMER 1 Fluor Danlel, Inc. NEG. FNO.
ALOFE QP ECUTPMENT:
_wkPackage Boiler - Assambled <X Eesnomizer

-X_Superheater " X _Water Colu=mn

—Desuperheater X Safety Valves

LStack (50’ €.5.) ~X.Comb. & F.W. Contrals

X _Burner —Stean Temperature Controls
—X_Burner Controls <X.Control vValves

X Platforas & ladders —Feadvater Contrel Valve Bypaus
X _Stxuctural sStsel £ _Forced Draft Pan

~&_Gas & Air Ducts -2F:D. Fan Motor Drive
=Z.Insulation & Lagging =-F.D. Fan Turbine Drive

- X _Shep Mount Burner 088 Recirc. Fan

X _Scot Blowvers bR, Turbine Drive

=X_Outdoor Prep. —G:R. Fan Motor Drive
~—BXpSTrt Prep. X Main Stesam Stop Valve

X.Trim Valves & Piping S Freight- F.0.B. Point of Manufacture
=a=Non-Return Valve

<SCrments;

1.Budget Price Por Shipment By:

2.8hipmant Approximately 36 Weeks After Receipt Of An Order.

3.Taxes And Duties Not Included.

4.Construction And Sarvice Mprasmtatiirn ~ Par Diem @ Time of Work.

v
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A Copy Civew To P.Eamesto 4K Mudia  EACH

‘/\ ;'I“i‘”-
ACCOUNT 46 PUMPS
if PERTAMINA /CHEVRON 422700
he November 24, 1992
Revision 1
010-P-1101 A CHARGE PUMP $425K 1300KW M IDPC (ORANGE)
010-P-1101 B CHARGE PUMP $472K A\ 1300KW ST IDPC(ORANGE)
014;P-1001 A CHARGE PUMP $405K 450KW M IDPC (ORANGE)
023-P-02 A H.P. BFW PUMP $152K 380KW ST JDPC(CRANGE)
023-P=-02 B H.P. BFW PUMP $144K' 450KW M IDPC (ORANGE)
026-P-01 SEA WTR INTAKE $177K 250KW M GOULDS
026-P-02 SEA WTR SUPPLY $215K 746KW M GOULDS
140-P-28BA LC.GO RECYCLE PUMP $347K 225KW M IDPC (ORANGE)
140~P-28BB LCGO RECYCLE PUMP $347K 225KW M IDPC (ORANGE)
. .140-P-29A FRACTIONATOR OVHD $70K 110KW M IDPC(LA)
é’ i0-P-29B FRACTIONATOR OVHD $70K 110KW M IDPC(LA)
NOTES: Prices are in US$ and are total for each item shown. ST is for steam
turbine and M is for motor.
Item 013-P-1001 has been deleted.
Item 010-P-1101B driver changed to steam turbine drive.
sLE.46

e

fert

K
[ONTS



ST BY: | 11-26-82 310:484M : INGERSOLLDRESSORPLME 714 975 5849:# 1/ 2

Ingersoll-Dresser Pump Company .

2140 W, Chapman Avenue, Sufte 202
Orange, CA 92668 )
(714) 978-8133 Fex (714) 978-6512 /)24 /52 —\-;,2

November 24, 1992

-  Mr. Harry Searle, Senior Technical Specialist
Fluor Daniel, Inc. '
3333 Michelson Drive
Trvine, CA 92730

Subject: Fluer Daniel, Inc./Indoncsia
IDP Quote LA-2134-2

Dear Mr. Searle:

Reference your service inquiry.

Reference our telephane conversation this moming, attached is the revised price tabulation
incorporating the turbine driver for item 1101, o~

If there are any further questions please feel free to call my office at (714) 978-8133, - }
Very truly yours,

INGERSOLL-DRESSER PUMP COMPANY

Dan M. Kalin
Sr. Sales Engineer
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ACCOUNT 46 PUMPS
PERTAMINA/CHEVRON 422700
November 19, 1992

010-P-1101 A CHARGE PUMP $425K 1300KW M
010-P-1101 B CHARGE PUMP $425K 1300KW M
014-P-1001 A CHARGE PUMP $405K 450KW M
023-P-02 A H.P; BFW PUMP $152K 380KW ST
023-P-02 B H.P. BFW PUMP $144K 450KW M
026-P-01 SEA WTR INTAKE $177K " 250KW M
026-P-02 SEA WTR SUPPLY $215K 746KW M
140-P=-28A LCGO RECYCLE PUMP $347K Z:SKW M
140-P-28B LCGO RECYCLE PUMP $347K 225KW M
140-P-29A FRACTIONATOR OVHD $70K 110KW M
140-P-29B .FRACTIONATOR OVHD A $70K 110KW M
&_NOTES: Prices are in US$ and are total for each item shown.

turbine and M is for motor.

Item 013-P-1001 has been deleted.

4 e

a
<

IDPC(ORANGE)
IDPC (ORANGE)
IDPC (ORANGE)
IDFC (ORANGE)
IDPC (ORANGE)
GOULDS
GOULDS

IDPC (ORANGE)
IDPC (ORANGE)

IDPC(LA)

IDPC(LA) -
S |

ST is for steam
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ingersoll-Dresser Pump Company Wﬂ
7/)19/2&

November 19, 1992 A0 W, Chapnan Avene

Ounpy, CA LAV
TIGATIA RINY o Dan; 71ATIR.6R 1D

Mr. Harry Scarle, Senior Technical Specialist
Fluor Daniel, Inc.

3333 Michelson Drive

Irvine, CA 92730

S~
patE

Subject: Fluor Daniel, Inc./Indonesia
IDP Quote LA-2134-2
Dear Mr. Scarle:

Reference your service inquiry.
Artached is our pricing tabulstion for the services discussed in our telephone conversation.

o We were able to quote a single pump for the 014-P-1001 service. A quote for
L reciprocating pump design can be provided later if needed.

if there are any further questions pleasc feel free to call my office at (714) 978-8133.

Very truly yours,
ZRSOLL-DRESSER PUMP COMPANY
. 14—~ 109/
oz23-F-°%
Dan M. Kalin

Sr. Salcs Engineer

Ingersoll-Rend  Pacific Worthington  Jeumont-Schneidar Pumps  Plevger  Western Land Roller  Scienco o
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3333 Bres Canyon Road, #107

@ GOULDS PUMPS, |NC wmm* ‘

m———

Fax 714-804-8207

you experience any probloma, please contact the I.oo Angeles SAIes Ofﬂco at '

(714) 864-1083/Fax (714) 804-8207.
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Ingersoll-Dresser Pump Company

2140 W. Chapman Avenue, Suite 202
Orange, CA 82668

(714) 978-8133 Feax (714) 8786512

November 16, 1992

Mr. Harry Searle, Senior Technical Specialist

Fluor Daniel, Inc.
3333 Michelson Drive
Irvine, CA 92730

Subject; Fluor Danicl, Inc/Indonesia
IDP Quote LA-2134.2

Dear Mr. Searle:

Reference your service inquiry.

140- 28 4ZE

We would quote the following pump and accessories:

3 Ba.rr-el Pump

$272,000. -
AP1 610 Lube Oil Skid $ 35000~ #2700
Siemens 300 HP Mtr. NEMA $ 25,000, ’

Siemens 300 HP mtr. TEC 1P-54 $ 40,000.-

714 975 §949:2 1/ 3

i ’/:/!/ 759& !

Attached is performance and additiunal infurmation. 1f there are any further questions
pleasc feel free to call my office a1 (714) 978-8133.

Very truly yours,

INGERSOLL-DRESSER PUMP COMPANY

A s

Dan M. Kalin
Sr. Sules Engineer

- s,
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INGERSOLL~DRESSER PUMP COMPANY - LOS ANGELES OFFICE
FACSIMILE COVER LETTER

compaNY: _ Fluae Danie | FAX:
ATTENTION: _Harn, Searle # OF PAGES /- (INCLUDING THIS COVER SHEET)
DATE: _November 17,1992 cc:

FROM: BILL CRAWFORD
INGERSOLL -DRESSER PUMP COMPANY
5533 E. OLYMPIC BLVD.
LOS ANGELES, CA 90022 )
TEL: (213) 725-2852
FAX: (213) 725-2890

susdEcT: _Pertamung /Chevman

=mtb - A o
140-P-29 8/8
\' MESSAGE: GentHewe eu :
Per AT rgggit gg&ej: estnates &C Ho

_iubd.uiﬁem_mmhzm_a.m__ﬂoms :

_ Ttew 0623-P-02A4 - HXIOQﬁ'Qiﬁﬁ
A4 K. BHP; pump Povce ! QQQ,_QQQ_,__
ﬂg"‘bc Ec;g'g', "@ oA . '

— = TTem {45 -P-294/8 .- quS'I Bomp
e ! r(pf' Mote —
__okwW: Fxeen., T oeo
~

pl_e_gze adise shaold vao hane dare

questios. Regads, o CoPrd.
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Tag No.

021-F-01
021-SE-01

026-ME-01
040-ME-1

' ACCOUNT 47 MATERIAL PROCESSING

PERTAMINA/CHEVRON 422700
Nov. 20, 1992
ervice Budget Price
Clarifier Water Filter " $ 100.000
Clarifier $ 325,000

(Inc! erection)
Seawater Strainer $ 300,000

Flare System (stack,tip,KO drum) $ 350,000

Vendor
Permutit
Permutit
Tate Andale

John Zink



BERMUTITT -

- A ZURN COMPANY
f-‘( FACSIMILE .
- somcr-nég‘wov DRIVE

4920
WARREN, NJ 07059-0920
(908) 668-1700 - office
(508) 668-1393 - fax

mm_\\h}h»____

ATTN: FAXNO: - Ld\\
SURJECT: : oo FROM:
\ O OF rmi: \__INCTHISPAGE (CALLIF ALL PAGES NOT RECEIVED)
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§ FLUOR DANIEL

Floor Denie)
3333 Michelsan Drive, Irvine CA 92730
(MOHT75-4466

To: Permutit Date: Nov. 12, 1992
Location: Paramus, New Jersey

Atten: Mr. Bill Willersdorf

Fax No: (908) 668-13913

From: Matt Gorry

Location: Fluor-Daniel, Irvine ca.
Fax No.: (714) 975-6411

Phone No: (714) 975-4466

Subject: Budgetary and Planning Estimate for Clarifier & Filter
Ref: Fluor-Daniel Project 422700 Dumai, Indonesia

Flour-Daniel is in need of a budgetary and planning estimatex 30%
for the following equipment:

1..Clarifier, Tag No: 21-SE-01, for processing river water:
Size: 14 Meters dia. by 5.3 Meters high (260 Cu. M/hr)
Material of construction: Carbon Steel
including agitator with 3.7 KW motor driver

2. Two (2) Valveless gravity filters Tag No: 21-F-01
Size: 5.5 meters dia. by 5 meters high (each), (160 Cu.M/hr)
. . Material of construction: Carbon Steel
- Including all filtration media and spilterbox

Need capital cost estimate for equipment and do you have eatimate
for field erection time say based upon U.S. construction standards.

Would appreciate your return Fax with eatimates on or before
Tuesday Nov 17th. Bill, if you have any queptions please give me
a call, number above. Tomcrrow, Friday Nov 13th our offices are
closed, give me a call Monday, first thing if necessary.

74”2

S
o
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From : M2 PROCESS CO COSTA MESA CALIFORNIA 714-751~2752 ] PRl

FACSIMILE MESSAGE

M & B PROCBSS SYSTEMS TELEPIONE (714) 248-113)
& EQUIPMENT CO., INC. FAX (714) 248-9009
N.0.BOX 1419 ’

SAN JUAN CAPISTRANO,CA 92675 ol T o (=AY /

o MaTT (Goeay s 10V 12,1992
commnv-__EHlQZ._QA:A;LEE NO. O PAGES: ]

FROM: Ron LV MLALS
SUBJECT: P_R_oj';ﬂv y -
TALRBb-ME~D [

mssace,___ QF nmﬂu_g&wﬂﬂw_

Tor oo Sea WATED STR4IGWA APPLIATION
TaTe WWNALE OEFLELS THE Follimein:

cmz az TATE AMALE MOJE|. €CF SELE
— CLEANING STRAINEZ gb“ﬁ N OUT FLANES,

é' AUTIMATL

l}&gﬁ wﬁ,gﬁ ,3(_.,;:@ C w218 ‘241\/5 Le fAclI_'t
— CoClp Timede X DP Soycs .

Bupcer Dauce *300, oon




FAX TRANSMITTAL FORN

JOmN SINR CQUNPANY

A Division of Xooh Enginesring Company, Ime.
9.0, Box 2047
Cerritos, Califoraia 90701

DELIVER TO! MNAtt Gorry
COOANTY 1 Fluer Daniel
FAX WOMBER:  714/973-64311
TOTAL PAGES: '

DATE: Novembar 13, 1992

SINDIR’'S MAME: Bob Ferraro P MnsG. NQ.:

TOUR REFEREXCE: DEMAI Based 0il Project, 422700
OUR RIFERXNCE}

FAX COFPIRB TO: 7Ylara Divisien
CrrICE COPIRB TO

SENT FROM RAPICOM 310/060-3481.

b4 4 lllll!!, PLEASE THELEPHONE 310/402-0119, TEID MESSAGB 18 BEING

Thank you for oonsidering the John R2ink Cempany. Bas

on the

information ocontained in your reguast, we are pleased to offer a

budgetary price for an elavated flare systam.

RESION CRITERIA

Flov Rate: 250,000 1b/hr., 20% Smckeless
Molscular Waight: 86

Temperatura: : 152%¢

Preasurs aAvailadle: unknewa

Componition: onkaown

Stack Eeight: ) 150 ft.

ACORR OF SURPLY

© Ome (1) kmookeout drum (or liguid seal) at base of stack.
] One (1) 130 f£t. salf supported stack.
° Cne (1) mtean assisted flars tip.

- One (1) molecular seal.

\.._.w/r'
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AL

P

JOKM_AXMK COXPANY _ Novsaher 18, 3992

o Three (3) pillot assemdlian with thermocouples.

] One (1) auto/manual Plams Pront Generator for pilot iguitien.

© Ope {1) BArY-T-Climd ladder axtending frem ¢grads to a 360° platforn

&t base of flarve tip.

HXILITIXR REQUIRED

™ Pilot aGas:

e Ignition Gasi

e Ignition Alr:

° Ignition Povers
° Continucus Purge Gas:

° Stean Capacity:

ERICING

The total & 30% budget price for the Plare System is lsro,ooo.

?.0.¥. Point of Xaaufacture. e

RELIVERY

Approval Drawings:
Shipasnt:

50 SCFE of Matural Gas at 14 PBIG per

pilot.

i30 SCYE of Matural Gas at 13 R8IG during

dgnitieon (1lignt off exzly).

1500 BSCFE of Air at 18 P§IG during

dgnition (ligkt off enly).

320 Volt, 50 or 60 Cyole, 1 “T“'

108 BCYH (n-suni(q-aQ" !ilro T

lp) .

30,000 1b/hr., ecapacity (uoTuninq "

Plare Tip).

$ veaks after receipt of orde:r
°

36 wveaks aftar receipt
dravings.

approval

¥e thank you for this opportunity to gquote John 3ink equipment. If you
Bave any questions or require additiocnal information, plea

call.

give us a

T
~hilsagy
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DUMI BASE OILS PROJECT
FEASIBILITY STUDY
CONTRACT No. 422700

L M EASI D

CLOSED CIRCUIT VIDEO SYSTEM PRICING
$5.950 APPLIES TO ALL CASES

CONTROL SYSTEMS DCS SYSTEM PRICING

CASE | _CASE il CASE 1l CASE |V
$1,706,111  $1,783669 $1,822,436 $1,998,202

ESD SYTEM PRICING ‘
$175.000 APPLIES TO ALL CASES

FIRE DETECTION SYSTEM
$180.000 APPLIES TO ALL CASES

COMBUSTIBLE AND H2S GAS DETECTION SYSTEM
$80.000 APPLIES TO ALL CASES

LABORATORY ANALYSIS COMPUTER SYSTEM
$30.000 APPLIES TO ALL CASES

METER PROVER SYSTEM
$215.000 APPLIES TO ALL CASES

PROCESS ANALYZER SYSTEM PRICING
$500.000 APPLIES TO ALL CASES

STEAM GENERATION SYSTEM
$260,000 APPLIES TO ALL CASES

TANK GAUGING SYSTEM PRICING

CASE | CASE 1l CASE il CASE |V
$46,150 $50,225 $74,675 $86,900



DUMI BASE OILS PROJECT
FEASIBILITY STUDY
CONTRACT No. 422700

CLOSED CIRCUIT VIDEO SYSTEM PRICING BASIS

The following pricing is based on a recent quotation to the
PROJECT from the Carlberg Warren & Associates Company.

VIDEO CAMERA $600
ZOOME X @ F1.2 $1,000
13" COLOR MONITOR $450
PAN & TILT $1,200
CAMERA HOUSING $300
COLUMN MOUNTING $100
PAN-TILT-ZOOM CONTROL $1,650
MONITOR (WALL MOUNTING) $150

EXPLOSION PROOF KIT $1,500

TOTAL COST $5,950 APPLIES TO ALL CASES

4
)
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DUMI BASE OILS PROJECT
FEASIBILITY STUDY
CONTRACT No. 422700

ESD SYSTEM PRICING BASIS

The ESD pricing is factored fromthe . PROJECT ESD System
which is a TRICONEX TMR SYSTEM manufactured in Irvine by TRICONEX
and purchased thru HONEYWELL CARACAS, S.A. as a product called

Critical Process Controller. The I/0 count was scaled down and the /O mix
changed to reflect the DUMI PROJECT

FACTORED TRICON ESTIMATE  $175,000 APPLIES TO ALL CASES

‘." .
Gt



MAIN CHASSIS NO 1

o]
3
o TO DCS FIELD GATWAY

L2 o} |

8 |lo]lollo TO PROGRAMMER

EXTERNAL 2 1IBIS

TEAMINATIONS | 0
ON REAR OF ] TO PRINTER
CHASSIS — OPERATORS CONSOLE
INTERFACE TO ESD SYSTEM

>

EEBEEE

CONFIGURED /O CAPACITY
64 ANALOG INPUTS
-~.160 DIGITAL INPUTS
48 DIGITAL OUTPUTS
2 SPARE TMR SLOTS

TRIPLE MODULAR REDUNDANT ESD SYSTEM
CONFIGURATION TYPICAL FOR CASES ), Il, Il & IV

DUMI BASE OILS PROJECT CONTRACT NO. 422700
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DUMI BASE QILS PROJECT

FEASIBILITY STUDY

CONTRACT No. 422700 |
FIRE AND GAS DETECTION SYSTEM PRICING

The Fire and Gas Sytem pricing was worked beyween Flour and Detection

-Systems using a system quite similar to that being purchased for the

- PROJECT. Since there is no real definition of the scope of the fire
protection and gas monitoring effort at this point | used the

.PROJECT as the basis with adjustments to the DUMI PROJECT. It should

be noted that the PROJECT has no automatic extinguishing
systems and none are included in this estimate.

BASIC FIRE PROTECTION SYSTEM BASED ON PYROTRONICS
CERBERUS SYSTEM WITH MXL PROCESSOR AND FOUR
SATELLITE PANELS CONTROLLING FIELD DEVICES. THE MAIN
FIRE PANEL WOULD BY HOUSED IN THE NEW CONTROL
ROOM AND NO INTELLIGENT LINK IS PROPOSED TO THE DCS
SYSTEM IN THIS PRICING.

FIRE PROTECTION SYSTEM $180.000 APPLICABLE TO ALL
CASES.



MAIN FIRE PANEL

B A_! TANK FARM
TVPIcAL) SATELLITE FIRE )
¢— anotio® PANEL NV
| FIELD DEVICES
; METER PROVER MANUAL PULL STATIONS
SATELLITE FIRE SMOKE DETECTORS
FIELD DEVICES ooooog |
85888 PANEL | UVAR DETECTORS
(=== =f=]
— HEAT DETECTORS
ALARM HORNS
BOILERHOUSE| _____ ALARM STROBE LIGHTS
SATELLITEFIRE]_____
PANEL L
]
LOCATED IN NEW CONTAROL ROOM NEW PROCESS
: ‘ UNITS ,
SATELLITE FIRE|
PANEL , <

LOCATED IN FIELD AT UNIT

FIRE SYSTEM CONFIGURATION
CONFIGURATION TYPICAL FOR CASES |, Il, I} & IV

o . UMI BASE OILS PROJECT CONTRACT NO. 4227
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DUMI BASE CILS PROJECT
FEASIBILITY STUDY
CONTRACT No. 422700

FIRE AND GAS DETECTION SYSTEM PRICING

The Fire and Gas Sytem pricing was worked beyween Flour and Detection
Systems using a system quite similar to that being purchased for the

' PROJECT. Since there is no real definition of the scope of the fire
protection and gas monitoring effort at this point | used the _
PROJECT as the basis with adjustments to the DUMI PROJECT. It should
be noted that th= . " PROJECT has no automatic extinguishing
systems and none are included in this estimate.

THE COMBUSTIBLE GAS AND H2S MONITORING SYSTEM
WOULD BE SIMILAR IN CONCEPT TO THE FIRE SYSTEM BUT
WOULD USE GENERAL MONITORS (OR EQUAL) SENSING
EQUIPMENT AND CONTROLLERS WITH NO INTELLIGENT LINK
PROPOSED IN THIS PRICING. '

GAS DETECTION SYTEM $£80.000 APPLICABLE TO ALL CASES.
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DUMI BASE OILS PROJECT
FEASIBILITY STUDY
CONTRACT No. 422700

LABORATORY ANALYSIS COMPUTER SYSTEM PRICING BASIS

The Laboratory Analysis Computer System estimate is based on the EXOR
IV Specification for functioal requirements. The following figures are.
budgetary only.

PC Based Work Station and printer with RS-232 Interface $15,000
PC Compatible front end hardware $5,000
Software $10,000

TOTAL COST $30,000 APPLIES TO ALL CASES (BUDGETARY)
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DUMI BASE OILS PROJECT
FEASIBILITY STUDY
CONTRACT No. 422700

METER PROVER SYSTEM PRICING BASIS

The EXOR IV Meter Prover Specification was modified to the DUMI product
slate and DANIEILS Flow Products Inc., Special Systems group put
together a budgetary quotation for a 6" ANSI 150 Bidirectional Meter
Prover Skid. A piping sketch along with weights and sizes is attached.

METER PROVER | $50,400
SKID WITH CONTROLS & COMPUTER $164,600



Nov.17 'S2 13:3Q MNIE. FLGJ FROD -TEL 714-255-8342 - P. 2

W—l?-lm 1%:38 FRCM  DAMIEL SYSTEFS 0 9-17142%983dZ  P.01

DANIEL FLOW PRODUCTS, INC., SYSTEMS

P.0. BOX 556891 DATE: 11-17-1882
HOUSTON, TBXAS 77255 U.S.A.
PHONE: (713) 467-60020 REF. DANIEL QUOTE NO. 9389-224
TELEX: 6868068 DNSYS UW
FACBIMILE: (713) 827-3828 FROM: J.WALLACE BROWN
. BILL DAUGHEBRTY
3 : . DEPT: SALES ENGINEBRING
DANIEL FAX REE.NO. 3153 s92 PHONB: (713) 827-3836 - BILL
TO COMPANY: DANIEL / CALIFORNIA ATTN: MR. TERRY £HEA

PHONE: 1-714-258-832¢
TELECOPY NO: 1-714-259-8342 :

PAGES TO FOLLOW _4 (NUMBER PAGES EXCLUDING COVER SHEET)

BBFERENCE: METER SYSTEM QUOTE FOR JIM DIMOCK AT FLOUR ENGINERRING, DANIEL
BUDGET PROPOSAL 9399-224 REV. 1.

DANIBL OFFERS A DUAL 3" ANSI 150 POSITIVE DISPLACEMENT METER STATION WITK A
€~ ANSI 150 BIDIRECTIONAL METBR PROVER AND A CONTROL PANZL.

PRODUCT: LUBE QIL
FLOW RATE: 52¢ BPH
ANSI RATING: 1808 ANSI
METER TYPE: POSITIVE DISPLACEMENT
TOTAL BUDAET PRICE, EX-WORKS HOUSTON, TEXAS ...... batsasieaenaan $ 215,000.00

TYPICAL SKETCHES FOR THE METER STATION AND PROYER ARE ATTACH?D ALONG WITH
APPX. SIZES AND WEIGKTS, AND A BRIEF DESCRIPTION.

BEST REGARDS,
J.H. BROWN

N

“7/
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NOU=17=39¥2 1%:38 FROM  DANIEL svstems T ®-17142598342  P.02 )
L
Y | |
'MEFERENCE: METEZR SYSTEM QUOTE POR JIM DIMOCK AT FLOOR BNGINEERING, DANIEL
BUDGET PROPOSAL 9399-024 REV.1.
METER _STATION DESCRIPTION

i

THE DUAL 3“ ANSI 152 POSITIVE DISPLACEMENT METER STATION RILL 9ONSIST OF €6
INLET AND OUTLET HRADERS, A 3" PROVER DIVERSION HEADER, TWO 8" METER RUNS,
4ND A STRUCTURAL STEEL SKID.

EACH METER STREAY WILL BE EQUIPPED WITH A MANUALLY OPERATED 3" ANSI 150 INLET
DANIEL M-303 GATE VALVE, 4 3" X 6" X 3" ANSI 182 DANIEL INLINE VERTICAL
BASKET STRAINER, A 3" ANSI 152 POSITIVE DISPLACEMENT METBR, 4 3° ANSI 152

" DANIEL DANEX PROVER DIVERBION PLUG VALYE, AND A 3" ANSI 15@ OUTLET DANIEL

DARBX PLUG VALVE.

MEIER PROVER

THE €" ANSI 15@ BIDIRECTIONAL METER PROVER WILL BB BQUIFPED WITH A 3" ANSI
320 DANIEL DANEX 4-WAY DIVERTER VALVE, TWO (2) DETECTOR SWITCHRS, TWO (2) 16:
ANSI 160 LAUNCH CHAMBERS, PROVER LOOP CALIBRATED SECTION PIPING A NITRILE
BPHERE, VENT AND DRAIN VALVBS AND A STRUCTURAL ETEEL SKID.

WTRQL_PANEL

~-.AdE CONTROL PANEL FOR THE ABOVE SYSTEM WILL CONSIST OF DANIEL MODEL 2500 FLOM

COMPUTERS, A PRINTER, AND TERMINAL BOARDS, ALL EQUIPMENT WILL BE MOUNTED 1IN
A BTEEL CONTROL CABINET FDR INDOOR DUSE.



Név. 17 *S2 13:31 DANIEL FLOW PRCD - TEL 714-2S5-8342

NOV=17=19S2 15:33 FRCM DRNIEL SYSTES v

P=1714SST4L

JIM DIMOCK'S PHONE NO. I8 714-978-4595 OR 714-975-4696.

9398 -224

APPROXIMATE SHIPPING
EKTID - SIZES AND WEIGHTS

ITEY 1. 8" ANSI 158 BIDIRECTIONAL METER PROVER:
WIDTH
LENGTH a
HEIGHT =

WEIGHT

ITEM 2. DUAL 8" ANSI 16@ POSITIVE DISELAC!HENT METER
WiDTHE =
LENGTH =
HEEIGET =
WEIGHT

ITEM 3. CONTROL PANEL: DEPTH
LENGTH
- HEIGRT

WEIGHT

6 FEET
3@ FEET
8 FERT

12,022 POUNDS

STATION:
7 BEET

18 PERT
8 FBET
9,002 POUNDS
2 FBET

2 FERT

6 FBET

702 POUNDS
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DUMI| BASE OILS PROJECT
FEASIBILITY STUDY
CONTRACT No. 422700

PROCESS ANALYZER SYSTEM PRICING BASIS

The Process Analyzer System estimate is based on the EXOR IV

Specification as to types of analyzers that may be required, | have been
unable to get a better definition of the types and quantities of analyzers
because the design is not advanced enough. The following figures were .
worked up by ABB Process Analytic and are budgetary only. '

BOILING POINT ANALYZER $50,000
VACUUM BOILING POINT ANALYZER $60,000
FLASH POINT ANALYZER $60,000
DENSITOMETERS | $40,000
VISCOSITY ANALYZER $40,000
COLOR ANALYZER $35,000
OXYGEN ANALYZER | $12,000
CARBON MONOXIDE ANALYZER $35,000
NITROGEN OXIDE ANALYZER $35,000

AIR CONDITIONED SHELTER 24x12x8 $200,000

ABOVE PRICES INCLUDE SAMPLE SYSTEM DESIGN, HARDWARE AND
ALL CALIBRATION GASES.

TOTAL COST $500,000 APPLIES TO ALL CASES (BUDGETARY)
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DUMI BASE OILS PROJECT ' N
FEASIBILITY STUDY BN
CONTRACT No. 422700 )

STEAM GENERATION SYSTEM PRICING BASIS

The Steam Generation System consists of two boilers, BFW System,
Deaerater, and Condensate System controlled from the existing Utilities
Control Room which will be expanded with conventional instrumentation.
The burner management system was based on a TRICONEX TMR System
with pricing from the Lagoven Project. All other pricing was based on

catalog list with some input from Detection Systems on conventional pane
costs. '

BURNER MANAGEMENT SYSTEM X 2 $110,000 -
PROCESS INSTRUMENTATION X 2 $100,000
COMBUSTION ANALYZERS X 4 $50,000
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DUMI BASE OILS PROJECT
FEASIBILITY STUDY
CONTRACT No. 422700

TANK GAUGINC SYSTEM PRICING BASIS

The following pricing is based on verbal quotation from the local VEREC
sales representative.

2500 SERIES GAUGE AND FLOAT $1,000

1900 SERIES AVG. TEMP XMITTER  $2,300

3401 MARK SPACE XMITTER/RS-232 $2,700

TANKVIEW WORK STATION with SW. $7,000

9901 AVERAGING TEMP SENSOR 40’ $700

TANK CONFIGURATION $75 per tank

START UP SERVICE $760 per day plus expenses (N/l)

TOT%L ESTIMATED TANK GAUGING COST ON A PER CASE
BASIS:

CASE | CASE | CASE lll CASE IV
$46,150 $50,225 $74,675 $86,900

o B 4
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FLUOR DANIEL §

INTEROFPPFICE CORRIEISPONDENCE

”: Peter Gaunban Date: December 3, 1992
Location: 5§36  Referece:  Electrical Estimate
From: R. Ganatra

Location: 472F 22-E6 -9 Client: Pertamina/Chevron
Exteasion: 7074 Subject: Dumai Base Oils Project

cc: Ray Baytala

Attached herewith is our major Equipment Cost Estimate based on Process provided motor
list and our conceptual One Line Diagram # 422700-A-601-SK-1.

The estimate assumes the following:

e  The 16 MW generator will be connected into the existing system through
synchronizing bus.

. The existing synchronizing bus and associated parameters are suitable to add new
16 MW generator. The syncronizing equipment to be estimated by Mechanical
Engineer.

. Power feed for staff housing unit transformer is locally available.

s Alternate feed for UPS is available from existing emergency power system.

105\0S\101\202\05350067.COR/WPS51-120392

'S e
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MAJOR ELECTRICAL EQUIPMENT ESTIMATE

" 105\08\1011207\05350068, MIS/WPS1-120382

DUMAI BASE OILS PROJECT
ITEM EQUIPMENT DESCRIPTION QUANTITY | $/UNIT | TOTAL S | VENDOR
1 11 kV Switchgear, 3 ph, 50 Hz with 1 200,000 200,000 ABB
4 BKRs and 1 additional BKRs for
existing 11 kV gear.
2 -10 MVA Pwr Transformers 11-3.3kV, 3 ph 2 110,000 220,000 Brush
S0Hz
3 4 MVA Pwr Transformers 11-3.3kV, 3 ph 2 50,000 100,000 ABB
.50 Hz.
4 | Neutral Grounding Resistors 2 kV Class, 4 11,600 46,400 | ETN
1000 Amp, 10 sec.
5 1600 kVA Pwr Transformers 3.3 kV-380V, 2 25,000 50,000 Brush
3 ph 50 Hz. :
6 630 kVA Pwr Transformers 3.3 kV - 380V, 3 17,000 51,000 Brush
3 ph 50 Hz.
7 3-3 kV Switchgear with main- tie-main 1 494,000 494,000 GEC
‘BKRs and 16 starters for 3-3 kV motors
«(at process substation).
8 3.3 kV Switchgear with main-tie-main 1 290,000 290,000 GEC
BKRs and 7 starters for 3.3 kV motors (at
seawater substation).
9 380V, 3 ph, 50 Hz 250 Amp motor control 1 248,000 248,000 ABB
center for process substation (132 motors
+ feeders).
10 380V, 3 ph, 50 Hz 1000 Amp Motor 1 48,000 48,000 ABB
-Control Center for sea water substation
(20 motors + feeders). - 94000
11 Switchgear for 380V, 3 ph 50 Hz Motor 2 48,000 A8-660 ABB
Control Centers.
12 50 kVA UPS Systems complete with DC 2 118,000 236,000 Siemens
batteries.
13 DC Batteries for Substations (120V DC). 2 9,500 19,000 GEC
: 2400
14 Dry Type Area Transformer 30 kVA ea. 6 400 08
15 Synchronizing Panel for generator and bus
work with generator. (With generator P
estimate). k‘
16 Relay Cabinets (one for each substation). 2 1,500 3,000 | Estimate
17 Instrument Panels. 6,900 27,600 | Siemens
18 Lighting and Power Panels including Heat 8 3,000 24,000 | Siemens
Tracing Panels.
TOTAL EQUIPMENT COST 2,157,800
2»’ M ' g5
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Department:
Eston Ltd "
Bowe gonure| Oivalon Reference: ' NG
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(FR])11.96i§92 16129 NC.3J22 PAGE 2
Power Control Division ' ! .
Eistow Rosg -’
Beclorg ViRaz 9LM
{Te'eohone D23¢-267433 ‘ :
| ' )
| o
| .
| ‘e
L
‘3rd Nav%«ber 1992
'1-‘1..\01' Daniel Inc.
13333 Michelson Drive
'Irvine F ‘
CA 92730
LSA
;FAO. Mrl, Tam Ferque .
| ¢
iDeer Sir, ;
: FLUCR DANIEL ACTING FOR AND ON BIMAL®
NEUTRAL EARTHING RESISTORS

| |
'f STATEENT OF COMPLIANCE 3
‘3. O quotation is in exact accordance with cne soeciﬁ.caticns,

drawvings, terms and conditions’ and other requirenents of tls

Request for Quotation with no e.:-tcept:1 or.s other than those

11 sted below'.
3.1.1 | Due to the desig; and ccnst::‘ruction, co.ver nuts and

bolts will not be retained jhen they are undone.
©3.2.1 | Out design is of a grid type, drew\'ng 57-4444 supplied,
: albeit the vesistor grids are mounted wich mica
insulation on tle .
3.6.1 | We have not included for sun/rain canopies over the
: cable box arrangements.
I Yours faithfully, .
| :
| LAURENCE G. WILLIAMS ,
[} U
: ™
I Telex: £2261 H
Fax. 02§4 35021001 272764 Rag. Non. FISTR SUTS TFey 7

Registe

Reglslesed in England No. 155621
edoffice Ea\on House, Hounslow, Tw4 SDX




FROM . :
Cutler-Hammer
lnﬁust|rla| Controls |

l

Telephone 0234-267433

- agh

2nd Novenber 1992

—k". - e _;
(nnu.u']!vz 16132 ne.32y PRCE

Emn"'::d I Divis!
Eod Roag - D" Your Ref: RFQ4C3210-6-0907-RQ
Bedlord MKe2 OLH Our Ref: RD/LGW/R25843

Flwr Dandel Inc.
3333 Michelson Drive
Irvi
CA 92/30
Us4
F20: IMr. Tom Forquer
- Dear Sir,
FLUOR DANIEL ACTING FOR AND CN BEHALF
NEUTRAL EARTHING RESISTORS
i
. We thank you for your recent enquiry conmcerning the above gro Ject
erd asiociated equipment and we subnit our quotaticn es follows.
12 off EATON Cutler Hamey,Grid Type Neutral Ezthing
Tesistors sultable for & 1lkv system rated
1000 amps, 6.4 ohms:for 10 seconcs,
Tag Nos. ER-GT1, end ER-GT2.
Price: £7,827 each ‘I ;
P
‘1 Off EATON Cutler Hammer Grid Neutrsl Earthing
resistors suitable for a 1lkv system rated
600 emps, 10.6 ohms for 1C seconds.
Tag No. ER-ST1
?rice: . £5,986 each '
; /Cenz'd......
Telex; 8225 . ‘ :
Fax: 0234 350210 0r 272764 ' Reg Acs LM BRSIN. Sl
Reagisterec i Engiard No. 155621 :

Regisieres c]:’ica Eaton House, Hounsiow, TW4 5DX

20,
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(FRINIL.96.192 16131 NG.322
| Fluor Dantel Inc. 2'1ff92 Page 2
?
2 Off EATON Cutler Ha:rrne:.‘: Grid Type Neutrel Earthing
resistors suitable for a 6.9xv system rated
1000 amps, & ohms for 10 seconds.
Tag Nos. ER12-1L anld ER12-1R
|
Price: £6,012 each .
i
" 4 Cff EATON Cutler Ham'nexJ Grid Type Neutral Earthing
Tesistors sultable for a 6.%v system ratec
600 emps, 6.7 ohwms for 10 seconds.
Tag Nos, ERPP-1L, ERPP-1R, ERDG-1L arnd ERDG-1R
|
Price:) £4,615 each

Delive

Despatch:

! Validigy:

Payren

Price

t Terms:

Basls:

TOTAL CONTRACT PRICZ NOT INCLUDING SPARZES

Packed for shipment to be coﬁected &t o

£52,124

packers near Northampton.

We feel we require i16 weeks from an order
or Crawing approval which allows us to
proceed with uninterrupted ranufacture.

The validity pericd shall be for 90 days

100% payment 30 da'jys from date of collection.

_ from 6th November 1992.

Firm for delivery in 1993,

s
!

Hi
)
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Fluor Danfel Inc.

(FR1):1.0@86. 92 16131

‘ )
1 L

\F.11.92 Page 3

. ]

2 | 24 e -

‘mermb

: Terms &
! Conditions:

languags:

.K. Origin:

- _-—-—‘: -

frapsztin &

Prog*ess
:«eports

I

In the event of an order we will accept
terms and conditicns of purchase -
Internaticnal on Férm P6-4 Rev 10/89
pages 1 to 3.

i Documentation: We will provide docl.rnents drawings

ard manuals as requested within your
enquiry.

, Commissioning: Due to the simplistic and static neture

of our product, we Have not allewed for
any visits to s‘te

English shell be used in all cor-espondence
and drawings, etc. '

The Neutral Point Fq:thing Res*'stors
offered would be wholly produced and
manufactured in the United Kingdem.

i

Fluor Daniel or its gppointed representatives
will be given access,to the manufacturing

plant for inspeo.ion and quality audits etc.

In the event of an oxder we will submit
as requested Production/Barchart 'schedule
vhich will include engineer*ng, ma jor
material procurement and fabricztion.
Tnis will be updated every 30 days.

b Siw
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PRGE 3%

<ann.es.i92 16132 NC.322
!| t
- i ;
Fluoy Daniel Inc. 2.11.92 Page 4
|
i
;

Spares: We do not envisage the use of spares
during the start up and camissioning
stages, however we quote a sparas
level for normal operation.

We trust the above and attached ififormation is to your

immediate requirement. 2Please do;not hesitate to centact

us i

Your

1A
SALE

Resi:

stor Sales Divisien

[ you require any further information.

faithfully,

NN

G. WILLIANS
MANAGER
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¥
4

ER-GT?

ER-ST}

ER12-1L
ER12-1R

Py
A

1
(FRI)I!-BS.;’Z 16133

|

RESISTOR BANKS
COMPLETE WITH
SUPPCRT
INSULATORS

CAB X INTERNAL
ASS. COMMON TO AL
UNI

TCTAL SPARE

FiTTED LEVEL
|

24 2
g 1
16 2

]
20 2

1

|
18, 2

INCLUDE FOR PACKED FOR sx-m{z'lm

NC. 322

PRICE
EACH

£395
£375

£375

£362

£80

PRGE 7
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ichsr:“

" ER-GT1
» ER-GT2

!

E;T.N !3 CASES
' {ER-STL
{ER12-11

.

ERPP-1R
1L
1R

hr -

» FACH

EACH

: EACH

}Q_A—

(FR1>:1.96.[92 16133 NG.T22

SHIPPING DIMENSIONS

oy

1

hing resistors will be contained in wooden cases
'l having: the following dimensions:- |

Height 2310mm
Width 1g90rrm
Depth 1800m

Gross weight';! 1200 kg
Height 1430nm :
Width 1590m
Depth  180Crm
X
i

Gross weight 970 kg

|
Hetght 1540mm
Width 1590mm
Depth 15ifJOm

Gross weighti L?S kg

ot
‘
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TENDER 2
TR ender 1t sabied? o contirmation TRANSFORMERS Q
o the e and G aitions endlosed herewith
BRUSH TRANSFORMERS LIMITED
Fluor Daniel Inc, PO Box 20, Loughborough, Leics.
i i LE11 1HN England
g%EIChelson Drive Tel: Loughborough (0509) 611411
. . Telex: 341094 BTL G
California, : Cables: Brushtran Lobro Telex
U.S. A. ' Telefax: (0509) 610550
Direct Line No. 0509 612885.
Extension:
Your ref:
ourret: CT-Z2/2502/BX/RFS
For the attention of Melissa Harvard Date: 10th July, 1992
Mail Station 472H
Dear Sirs,

PSPC RFQ No. HP 9100/65/01 RPH/ENQ
Power Transformers

ICED

We thank you for your enquiry dated the 10th June, 1992, and in reply have pleasure in
submitting our detailed Commercial Offer for the power transformers as follows.

EIGHT - BRUSH, 10MVA,3 phase, 60 Hz., 11/6.9 kV at no load, oil immersed,
naturally cooled, free breathing transformers, in accordance with the
attached specification.

PRICE EACH F.O.B. UNITED KINGDOM PORT. $ 109,025.00 Nett

TEN - BRUSH, 1600kVA, 3 phase, 60 Hz., 6600/460 volts at no load, oil immersed,
naturally cooled, hermetically sealed transformers, in accordance with the
attached specification.

PRICE EACH F.O.B. UNITED KINGDOM PORT. $ 23,218.00 Nett

- Continued - :
2315

Incorporated in England Regisiration No. 589650
Registerea Otlice



TRANSFORMERS

A37130(g

Page No: - 2. . '
To. Fluor Daniel Inc. Ret: CT -22/2502/BX/RFS. pate: 10th July, 1992.

TWO - BRUSH, 630kVA, 3 phase, 60 Hz., 6600/460 volts at no load, oil immersed,
- naturally cooled, hermetically sealed transformers, in accordance with the
attached specification.

PRICE EACH F.O.B. UNITED KINGDOM PORT. $ 14,288.00 Nett

- i L

TWO - BRUSH, 6.3MVA, 3 phase, 60 Hz., 11/6.9 kV at no load, oil immersed,
naturally cooled, free breathing transformers, in accordance with the
attached specification.

PRICE EACH F.O.B. UNITED KINGDOM PORT. $§ 74,837;00 Nett.

- Equipmen . Later

- TWO - BRUSH, 12.5MVA, 3 phase, 60 Hz., 11/6.9 kV at no load, oil immersed,
naturally cooled, free breathing transformers, in accordance with the
attached specification.

PRICE EACH F.O.B. UNITED KINGDOM PORT. $ 125,525.00 Nett

TWO - BRUSH, 8MVA, 3 phase, 60 Hz., 11/6.9 kV at no load, oil immersed,
naturally cooled, free breathing transformers, in-accordance with the
attached specification.

PRICE EACH F.O.B. UNITED KINGDOM PORT. $ 97,741.00 Nett

- Continued -

Form No BT/2

Incorporated In England: Registration Ne. 589650: Registered Office: Falcon Warks, Loughberough, Leicestershire,LEI1 THN
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ITRANSFORMERSi

Page No: " 3. '
v Fluor Daniel Inc. Ret: CT-Z2/2502/BX/RFS. pete: 10th July, 1992.
TYPE TESTS .
The above F.O.B. prices include for routine works tests in accordance with Clause 8.1.1. of
IEC Publication No. 76 to be carried out on each transformer prior to despatch. The
witnessing of these tests is included, but should type tests be required, then the following
additional charges would apply.
Items 1,4 &6 Items2 & 3 Item 5

Temperature Rise Test

Per Transformer $2325.00 $ 1550.00 $2900.00
Impulse Withstand Test

Per Transformer $2715.00 $1940.00 $2900.00
Noise Level Test |

Per Transformer $1260.00 $1260.00 $1260.00
Partial Discharge Test

Per Transformer $1260.00 $ 1260.00 $1260.00
PRICES
The F.O.B. prices quoted above are strictly nett and include for packing for export shipment
in accordance with our Packing Manual No. 65/0004. They are firm and fixed without
adjustment for the validity and despatch periods detailed below.
DESPATCH
We would anticipate being able to despatch the transformers ex-works within the folloWing
periods which date from receipt of order together with full and final manufacturing
information. These times are based on our present production position and would be
subject to confirmation upon receipt of your order.
Item 1 - 28/32 working weeks.
Items2and3 - 18 working weeks.
Item 4 - 28 working weeks.
Item 5 - 34 working weeks.
Item 6 - 30 working weeks.

- Continued - 4
Form No BT/2 e

Incorporated in England: Registration No. 589650: Registered Office: Folcon Works, Loughborough, Loleo.'orlhlro;LEll THN
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TRANSFORMERS
PageNe: 4. : '
To: Fluor Daniel Inc. Ret. CT-Z22/2502/BX/RFS. pate: 10th July, 1992. “
"'STATEMENT OF COMPLIANCE

Form No

Our quotation is in exact accordance with the specifications, drawings, Terms and
Conditions of your Request For Quotation with no exceptions other than those listed below.

CONDITIONS OF PURCHASE

Our offer is submitted subject to the Fluor Terms and Conditions of Purchase -
International, Form P6-4 Rev 10/89, except for the following comments. These comments
are based on those mutually agreed between Fluor Daniel and our associate company
Hawker Siddeley Power Transformers Limited during the negotiations on the Port Dickson
Contract and for any order resulting from this offer, Brush Transformers are pleased to
indicate our willingness to accept an identical set of Conditions negotiated between Fluor
Daniel and Hawker Siddeley Power Transformers.

We understand the above Fluor Daniel Terms and Conditions of Purchase have been
qualified and amended as follows:- ",

Sprass

Clause 2 Complete Agreement.

We accept the principle that the Purchase Order shall become the bihding agreement of the
Seller and Buyer.

However, this Clause imposes the discipline that all aspects must be fully agreed before
work commences, which may not be either feasible or desirable. In such an instance we
would wish the Purchase Order to record those aspects yet to be formally agreed.

The third paragraph appears to effectively prevent any Seller initiated changes from
becoming incorporated into the Purchase Order. We would therefore wish to see this
Clause to find how mutually agreed changes become effective (e.g. Official Amendment to
Contract). :

Our Tender is made against the specifications and drawings provided to us and defines all
ambiguities known at this stage. In the event that ambiguities arise during the order these
should be dealt with as Clause 12 - "Changes".

- Continued -
B8T/2

incorporated in England: Registration No. 589650: Registered Office: Falcon Works, Loughborough, Lelcestershire, LE1Y THN
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Fluor Daniel Inc. pet.  CT-Z2/2502/BX/RFS. pete:  10th July, 1992.

Conditions of Purchase continued ...............
Clause 3 - Title

No patterns, tools or other items will be preparatory to production and therefore this
Clause does not apply to those aspects.

Shop drawings are not normally called for, except as a precaution in the event that we fail
to produce spare parts in the future. These drawings contain Commercially Confidential
information and would therefore only be made available against a Confidentiality

. Agreement defining their strict use.

Cl {-R tion of Right

The criteria for acceptance/rejection shall be the Factory Tests detailed on the P.O./
Spedification.

Clause 7 - Warranty

We are unable to accept this Clause without amendment as it introduces provisions that are
inappropriate to this order or conflict with other Clauses herein, viz;

Paragraph1

We warrant that the goods will conform to your specification, but do not warrant that the
goods will be fit for the purpose as this is the responsibility of the author of the
Specification.

All Materials and Components selected by us for incorporation into the Goods will be fit
for the purpose intended.

Paragraph 4
This contradicts Clause 2 and is therefore not accepted.
- ion Expeditin

We will make all reasonable endeavours to include the provisions of this Clause accepted
by Sub-Suppliers where it is applicable and feasible to do so.

We wish the period of days in the last paragraph to be 28 and not 14.

- Continued -

Porm Mo 8T/2

Iscorporated In Englond: Reglstration Ne. 589450: Registered Office: Falcon Works, Loughborough, Leicestershire,LEIl THN
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Page No: * 6. '
To: Fluor Daniel Inc. - Ref: CT-Z2/2502/BX/RFS. pate: 10th ]uly, 1992,

Conditions of Purchase continued ...............
Clause 9 - Indemnity

This Clause has no limitation and the Sellers liability is not mitigated to the extent that loss,
damage etc. is caused by an indemnity. We understand that amended clauses covering
"Liability for Accidents and Damage", "Additional Liability of Contractor” and "Limitations
of Contractors Liability" have been agreed with Hawker Siddeley Power Transformers and
we are prepared to accept identical clauses.

Clause 9.2 of your Conditions of Purchase to be deleted.
Clause 10 - Delays

Time of the essence is not acceptable. We would wish delay to be dealt with through
mutually acceptable Liquidated Damages based upon the following scale.

For lateness in delivery damages charged at 1% of the price of the items so delayed per
week up to a maximum of 10%.

Clause 13 - Cancellation For Default

Whilst accepting this Clause in principle we consider the terms onerous and would prefer a
more equitable arrangement and we understand that Fluor Daniel are proposing an
additional Clause providing a seven day remedy period on default.

4

Clause 15 - Laws and Regulations

We understand that English Law has been accepted by Fluor Daniel on the order with
Hawker Siddeley Power Transformers. Wherever applicable we will comply with the
equivalent U.K. legislation regarding Health and Safety at Work and Sexual and Racial
Equality. There is no U.K. equivalent to the Vietnam Era Veterans Readjustment Act.

26 - uran

We note your insurance requirements. Evidence of applicable U.K. Insurance cover will be
provided on receipt of your order and we would ask you to note that our scope of work
does not currently cover erection services.

Clause 28 - Export Authorisation

We do not consider this Clause applicable.

0!7.‘:
p e .
- Continued -

Form No BT/2

Incorporated in England: Registration No. 569650: Registered Office: Falcon Works, Loughborough, Leicestershire,LE1l 1HN
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Page No: - 7.
Fluor Daniel Inc. Ref: CT-Z2/2502/BX/RFS. Date: 10th July, 1992.

L~
jetng
,

IERMS OF PAYMENT

We note that progress payments will be considered and our offer is based on the following:-
10% on submittal of Priority 1 drawings. |
15% when the copper has been covered and the transformer core cut.

12.5% when windings have been manufactured and the core built.

12.5% on completion of assembiy of core and winding assembly prior to tanking.

50% on delivery F.O.B. United Kingaom Port, or if delivery is delayed by your

instructions or lack of instructions, on notification by ourselves that the equipment is
ready for despatch.

COMMENTS/DEVIATIONS ON SPECIFICATION

1) Engineering Notes, Clause 2

As an alternative to the membrane type of conservator detailed in this clause, our offer
includes for a three part type, detailed on the attached leaflet. This type of conservator
also prevents oil to air contact and has been supplied on previous contracts for Shell.

2) Addendum to Shell DEP 33.65.40.31-Gen, Clause 6.1.13

Our offer consists of sidewall mounted bushings and the internal HV winding ends will
always be submerged under the cold oil level. Therefore the ongmal wording of the -
above Shell DEP Standard would apply.

YALIDITY

Unless previously withdrawn by ourselves, our offer will remain open for acceptance for a
period of 90 days from the 15th July, 1992.

ATTACHMENTS

Please find herewith the following:-

-

1. Copy of your sample order duly signed and completed where requested.

- Continued - At
Form No BT/2

Incorporated in Englond: Registrotion No. 589650: Registered Office: Falcon Works, Loughborough, Leicestershire, LE1d THN
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Page No: 8.
To: Fluor Daniel Inc. Ref:  CT-Z2/2502/BX/RFS. pate: 10th July, 1992.
Attachments continued .........

2. Copy of the schedule of transformers which have been short circuit tested.

3. Reference List covering transformers of similar size and voltage supplied throughout
the world in recent years.

4. Packing Manual 65/0004.

5. Leaflet on the three part conservator.

6. Transformer specifications and aséociated paint specifications and bublications.
7. Completed technical data schedules.

We trust you will find our offer will be found in line with your requirements and should
you require any further information please do not hesitate to contact the undersigned.

Yours faithfully,
P-pP- BRUSH TRANSFORMERS LIMITED,

R. F=Sibson,
Commercial Department.

BMH.RFS:1

Y

£

Form No BT/2

Incorporated in England: Registration No. 589650 Registered Office: Falcon Works, Loughborough, Leicestershire,LET1 THN
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RFQ _ REV. 01, DATE:
i SHEET 1 OF 4

HP9100/65/01/RPH

{(' ' BILL OF MATERIAL

- Iten Qty Unit Description Price

1

Ea.

Tag No. TX12-1L

Pover Transformer: 10 MVA, Onan,

Primary: 11 kV, 3-

Phase, 60 Hz,

Delta Connected, Secondary: 6.9 kV,
3-Phase, 60 Hz, Vye Connected,
Resistance Grounded, all in
accordance vith Specification

$P-4032-60-2 (DEP
and Addendum) and

Sheets (DEP 33.65.

2

33.65.40.31-Gen
Requisition Data
40.93-Gen) 1 and

$ loq,0as8

Ea.

Tag No. TX12-1R
Pover transformer
Iten 1 above

Identical to

Squ,oIS'

Ea.

Tag No. TX14-1L
Pover Transformer
Item 1 above

Identical to

$109,025

Ea.

Tag No. TX1l4-1R
Pover Transformer
Iten 1 above

Identical to

Sicq.0as8

"-.'_"""'-‘ "
C

Ea.

Tag No. TX DG-1L
Pover Transformer
Item 1 adbove

Identical to

$109,025

Ea.

Tag No. TX DG-1R
Pover Transformer
Itea 1 above

Identical to

$109,025

Ea.

Tag No. TX13-1L
Pover Transformer
Item 1 above

Identical to

S$i109,025

s 7

Ea.

Tag No. TX13-1R
Pover Transforoer
Item 1 above

Identiczl to

$icq,025

Tag No. TX12-2L

Pover Transformer: 1600 KVA, Onan,
Primary: 6.6 kV, 3-Phase, 60 Ez,
Delta Connected, Secondary: 460 V,
3-Phase, 60 Hz, Wye Connected,
Solidly Grounded, all in accordance
vith Specification SP-4032-60-2
(DEP 33,65.40.31-Gen and Addendun)
and Requisition Data Sheets (DEP
33.65.40.93-Gen) 4 and 5

$232%

10 1 Ea.

Tag No. TX12-2R%
Pover Transformer Identical to
Iten 9 above

$§23.21%

105 C§ 101 20T 40220890 M5 VWPS1 060492
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BILL OF MATERIAL

Iten Qry Unic Description Price

11 1 Ea. Tag No. TX13-2L $232%
Pover Transformer ldentical to
Item 9 above

12 L 1 Ea. Tag No. TX13-2R $2321%
Pover Transformer Identical to
Item 9 above

13 1 Ea. Tag No. TXls4-2L $2%,2%
Pover Transformer Identical to
Item 9 above

14 1 Ea. | Tag No. TX14-2R $232R%
Pover Transformer Identical to
Item 9 above

15 1 Ea. Tag No. TX12-3L $23 2R
’ Pover Transformer Identical to
Item 9 above

. 16 . 1 Ea. Tag No. TX12-3R . $232%
Pover Transformer Identical to '
Iten 9 above

17 . 1 Ea. | Tag No. TX15-1L $2321%
Pover Transformer Identical to
Item 9 above

18 Y] 2 Ea. | Tag No. TX15-1R |s23,2%
Pover Transformer Ideatical to
Iten 9 above

19 1 Ea. | Tag No. TX15-2L : $ 14298
Pover Transformer: 630 KVA, Onan,
Primary: 6.6 kV, 3-Phase, 60 Hz,
Delta Coanected, Secondary: 460 V,
3-Phase, 60 Hz, Vye Connected,
Solidly Grounded, all in accordance
vith Specification SP-4032-60-2
(SEP 33.65.40.31-Gen and Addendum)
and Requisition Data Sheet (DEP
33.65.40.93-Gen) 6

20 1 Ea. Tag No. TX15-2R $ 1h.28%
Pover Transformer Identical to
Item 19 above

21 Y 1 Ea. Unit price difference if s —
manufacturer's standard finishing
is to be used on the 10 MVA
transformer
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BILL OF MATERIAL

Iten

Qty

Unit

Description

Price

22 ¥

Ea.

Unit price difference if
panufacturer's standard finishing
is to be used on the 6300 KVA
transformer

23 *

Ea.

Unit price difference if
panufacturer's standard finishing
is to be used on the 1600 KVA
transformer

24 X

Ea.

Unit price difference if
panufacturer's standard finishing
is to be used on the 630 KVA
transformer

25 f

Ea.

Partial discharge test on one 10
MVA transformer

$ 1260

26 X

Ea.

Partial discharge test on one 6300
KVA transformer

§ 1260

27

Partial discharge test on one 1600
KVA transformer ‘

s 12o

28

Ea..

Partial discharge test on one 630
KVA transforpmer

$ 12bo

29 /

Ea.

Tag No. (Later) 7

Pover Transformer: 6300 KVA, Onzarm,
Primary: 11 kv, 3-Phase, 60 Hz,
Delta Connected, Secondary: 6.9 kV,
3-Phase, 60 Hz, Wye Connected,
Resistance Grounded, all in
accordance vith Specification
§P-4032-60-2 (DEP '33.65.40.31-Gen
and Addendum) end Requisition Data
Sheet (DEP 33.65.40.93-Gen) 3

$ 14, 351

30

Ea.

Tag No. (Later)

Pover Transformer: 12.5 MVA, Onan,
Primary: 11 kV, 3 Phase, 60 Hz,
Delta Connected, Secondary:

6.9 kV, 3-Phase, 60 Hz, Vye
Connected Resistance Grounded all
in accordance vith Specification
§P-4032-60-2 (DEP 33.65.40.31-Gen
and Addendun).

§125,525
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Item Qey Unit Description Price
3l / 2 Ea. Tag No. (Later) $ o1,7T4l
Pover Transformer: 8 MWA, Onan,
Primary: 11 kv, 3 Phase, 60 Hz,
Delta Connected, Secondary:
6.9 kV, 3-Phase, 60 Hz, Vye
Connected Resistance Grounded all
in accordance with Specification
S$P-4032.60-2 (DEP 33.65.40.31-Gen
and Addendunm).
32 £ 1 Lot Spare parts per SPIR form attached
to this RFQ S—ra Focsow
33 f 1l Lot Start-up spare parts with itemized §_r+— -
pricing and delivery © Tolow .
34 r 1 Lot | Shipment of the above items FO3, s Fos LK
jobsite Rt ow.
oo
Fore
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VACUUM EQUIPMENT

Fluor Daniel,inc

Mail station 472H,

3333 Michelson Drive,
irvine, CA

Attention Mr Ernest Boyknn

30 July 1992

Our Ref: 04S/AWH/X49339
Your Ref:

Dear Sirs,

PSPC RFQ NO HP.9100/67/02 RPH/ENQ
Hi-Volt Switchgear & Control Gear Assemblies

We thank you for your above referenced enquiry dated 30th June and have
pleasure in providing details of our bid as follows.

We cre offering four Yacuum Switchboards comprising central type HWX vacuum
circuit breakers manufactured by our associated company GEC Alsthom Distribution
Switchgear Ltd and os described in the enclosed specification and publication,
together with our own busbar transition cubicles and type HMC1172 fused
protected vacuum contactor equipment for the tronsformer feeders and motor

starter units.

The HMC1172 equipment is defoiled in our customer Design ond Practice
specification CDPO07 & 8 enclosed and these specifications are approved by
_se,subject to the attached comments.

Appendixed to CDP007 & 008 are a list of additions/deletions necessary to modify
the standard HMC1172 Shell equipment in line with the requirements of your

enquiry.
In detail our quotdtion is as follows:-

BRICES

The prices detailed in our ‘Bill of Material’ are strictly net and fixed for the validity
and delivery periods specified.
¢

GEC ALSTHOM VACUUM EQUIPMENT LIMITED, Leicester Road, Rugby. Warwickshire. CV21 1BD Englond

22
Y
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VALIDITY

Unless previously withdrawn, our offer will remain open for acceptance for 90 days
only from 30th July 1992,

STATEMENT OF COMPLIANCE

Our quotation is in exact accordance with the specifications, drawings , terms and
conditions and other requirements of RFQ with no exception
other then those listed below:-

1 CONDITIONS OF SALE

As the manufacture and erection of the equipment would occur outside the USA,
we consider that the Terms and Conditions of Purchase form P6-4 Rev 10/89 - are
not directly suitable for o subsequent order ond, as we note the involvement of
Shell, we submit this offer on the basis of use of the Shell Conditions MA92-2000.

2 OCUMENTATION

Two transparencies of the equipment outline- arrangement/foundation drawing,
combined wiring/schematic diograms, standard operating/maintenance
manuals,parts list,recommended spares list, test reports and certificate of
complionce are included. All documentation would be in the English Longuage.

The following is o brief description of the contents of the standard Operation and
Maintenance manual included in our offer.

-t
.

General description of the HMC1172 Fused Vacuum Contactor
Equipment.

Installation and Commissioning procedure.

Operation of the equipment.

Preventative maintenance.

Lubrication.

Fault finding and rectification.

Changeout times for major ossemblies.

Bought out items - includes operating details of major bought out
items.

Contract schematic diagrams and Outline drowing.

W ONOOLAWLD

Copies of a typical manual are availoble on request. However should your
requirements differ to that offered, we reserve the right to make additional charges.

Please also refer to our comments against your document SP-4032-90-30 enclosed

P
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3 JERMS OF PAYMENT

Our offer is based upon the following Terms of Payment:-

10% - upon submission of general arrangement drawings for opproval.
20% - ot start of sub-assembly (approx 3 months from receipt of order)
20% - at start of main assembly (approx 4 months from receipt of order).
50% - on despatch or notification of readiness for despatch of the
equipment.

Please note we have not allowed for the cost of bonds that you may require from
us for the above terms of poyment.

4 TECHNICAL SPECIFICATIONS

Please refer to our Comments/Deviations section enclosed

DESPATCH

Based upon our present factory commitments, we estimate that the equipment
covered by this tender would be avoilable for despatch within 26/28 working weeks
dating from receipt by us of your official order complete—with full and final
information, enabling manufacturing to proceed uninterrupted.

DELIVERY

Our offer includes our standard export packing delivered FOB UK Port.

VALUE ADDED TAX

The prices quoted in our offer exclude Value Added Tox and we reserve the right
to recover by woy of extra to the contract price any monies we may have to pay in
respect to value added tox. Direct export orders are not currently the subject of
VA.T.

WORKS TEST

Routine works tests in line with our standard procedures are included ot the
respective manufacturers premises for main items of equipment. The price also

" includes for you or your representative fo witness these tests, on the basis of 5 days

at each of the main manufacturers premises. If tests other than our standard are
required or should the tests extend beyond 5 days, we reserve the right to charge
an additional sum. Currently the rate is £350.00 per normal working day or part
thereof.

Note: We have not included for a combined board line-up or tests with the circuit
breakers. Fused vacuum contactor equipment & circuit breakers would be
despotched direct to site from the respective monufacturing locations.

PR
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SITE WORK

Our offer excludes all site work however, the services of engineers to supervise or
carry out installation and/or commissioning are available. This would be carried

out on a T & Expenses basis, alternatively we would be happy to prepare a firm
quote ogainst your detailed requirements.

Current Time and Expenses rates are enclosed.

PRODUCTION PROGRAMME

The attached production programme is provided for tendering purposes only and
is subject to conformation/review at the time of order placement.

SHIPPING POINTS

The HWX vacuum circuit breakers would be shipped directly from GEC Alsthom
Distribution Switchgear’s factory ot Manchester and the busbar transition cubicles
and the HMC1172 equipment would be shipped from our factory at Rugby

SHIPPING SPECIFICATION

Our tender arrangement drawings provide details of the shipping sections for each
switchboard and we have also enclosed our HMC1172 shipping specification which
gives the full details of 2,3 & 4 pitch shipping sections.

Details of the Vacuum circuit breakers shipping specification will follow shortly.
CONCLUSION

We trust that the information contained in the above and in the enclosed Technical
Specification and Publications meets with your entire approval. Should you require

any further information, please do not hesitate to contact the writer here in Rugby.

Yours faithfully

A. aycock
Principal Sales Engineer
M.V. Products
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Bill of Materials

= 1 - HMC1172/HWX Yocuum Switchboard 12-2 Suitable for a 6.6kV ,1250 amp,

31.5 Ko for 1 secs, 80 Ka peak and comprising-

2 - 1250 amp type HWX Incoming Vacuum circuit breakers

1 - 1250 amp type HWX Incoming Vacuum circuit breaker

4 - 630 amp substation feeder circuit breakers

2 - 630 amp skeleton circuit breaker cubicles

2 - HWX/HMC1172 busbar transition cubicles

4 - HMC1172 Lotched Vacuum Contactor Transformer feeder units 1600kVA

12-HMC1172 electricolly held Vacuum Contactor D.O.L. starters 200-1320kW
,% 57 HMC1172 Skeleton cubicles

TOTAL PRICE ' ‘ £324,473.00

1A 1 -6.6kV Switchboard as detailed under item 1 But having 1600 amp incoming
and bus section circuit breckers

TOTAL PRICE £336,741.00
qp% - ..
/”/3 - . —_

—— . =

2 1 - HMC1172/HWX Vacuum Switchboard 13-1 Suitable for o 6.6kV ,1250 amp,
31.5 Ka for 1 secs, 80 Ka peak and comprising-
e

2 -1250 amp type HWX lncommg Vacuum circuit breckers

1 -1250 amp type HWX Inco’mmg Vacuum circuit breaker

2 -HWX/HMC1172 busbar transition cubicles

2 -HMC1172 Latched Vacuum Contactor Transformer feeder units 1600kVA
' 72 -HMC1172 electrically held Vacuum Contcctor D.O.L. starters 200kW

2 -HMC1172 Skeleton cubicles

TOTAL PRICE P, }) £'I34 509. 00
o e " - UTe-
LG e
@{luf’d 1o ¢
(05(@ G .
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3 1 - HMC1172/HWX Vacuum Switchboard 14-1 Suitable for a 6.6kV ,1250 amp,
31.5 Ka for 1 secs, 80 Ka peck and comprising-

2 -1250 omp type HWX Incoming Vacuum circuit breakers

1 -1250 amp type HWX Incoming Vacuum circuit breaker

2 -HWX/HMC1172 busbar transition cubicles

2 -HMC1172 Latched Vacuum Contactor Transformer feeder units 1600kVA
27-HMC1172 electrically held Vacuum Contactor D.O.L. starters 200-2650kW
4 -HMC1172 Skeleton cubicles

o -

“TOTAL PRICE WAV £3eo 247.00 _

‘-_

e
‘//v"‘l-

."‘:-3A 1- 6.6Kv Switchboard as detailed under item 3 But hcvmg 1600 amp incoming and

bus section circuit breakers

TOTAL PRICE £371,746.00

‘4  1- HMC1172/HWX Vacuum Switchboard 15-1 Suitable for o 6.6kV ,1250 amp,

31.5 kA for 1 secs, 80 kA peak and comprising-

2 -1250 amp type HWX Incoming Yacuum circuit breakers

1 -1250 amp type HWX Incoming Vacuum circuit breaker

2 -HWX/HMC1172 busbar transition cubicles

2 -HMC1172 Lotched Vacuum Contactor Transformer feeder units 1600kVA
6 -HMC1172 electrically held Vocuum Contactor D.O.L. storters 185-400kW
4 -HMC1172 Skeleton cubicles

‘TOTAL PRICE £162,231.00

5 1- DC system for HT12-1 and as detailed in our specification

/
PRICE £6603.00 ‘\
6 1- DC system for HT12-2 and as detailed in our specification >
PRICE £6603.00
7 1- DC system for HT13-1 ond as detailed in our specification
PRICE £6603.00
8 1- DC system for HT13-2 and as detailed in our specification
PRICE £6603.00

2
oS
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9@ 1- DC system for HT14-1 and as detailed in our specification
PRICE | £6603.00

10 1- DC system for HT14-2 and as detailed in our specification
PRICE £6603.00

11 1- DC system for HT15-1 and as detailed in our specification
PRICE : ‘ £6603.00

12 1- DC system for HT15-2 and as detailed in our specification

PRICE £6603.00

13 Unit price to add/delete one 630 amp type HWX Vacuum Circuit Breaker cubicle
(Diogram 3 )

PRICE £12074.00

14  Unit price to add/delete one 800 amp type HWX Vacuum Circuit Breaker cubicle
(Diogrem 3 ) :

PRICE £12074.00

15  Unit price to add/delete one 630 omp type HWX Yacuum Circuit Breaker cubicle
(Diagram 5 )

PRICE £10640.00

16  Unit price to add/delete one 800 amp type HWX Vacuum Circuit Breaker cubicle
(Diagram 5 )

PRICE £10640.00

17  Unit price to/delete one motor feeder cubicle (Diagram 1)

PRICE £9650.00

18  Unit price to add/delete one transformer feeder (Diaogram 4)

PRICE . £9752.00

19  Bxtra for supplying a ‘Motor Monager’ instead of the P.& B. Golds type

MRS
ettt



PBSJ 3E5C elech'omc motor protection relay
THERE WOULD BE NO CHANGE IN PRICE FOR SUPPLYING THIS RELAY

20  Bxdra for supplying the ‘Motor manager'reloy in place of the PBSJ 3E5C and o
RTD trip amplifiers for winding temperature ( 3 pase ) aond single input bearing
temperature and cooling air, and one front of panel mounted self reset auxiliary
relay, with flog indication,for water detection.

EXTRA PRICE PER STARTER - £1326.00
21  Exra for fitting mechanical lotch mechanism to starters
EXTRA PRICE PER STARTER ' £155.00
22  Extra price to add/delete one skeleton circuit breaker cubicle
PRICE EACH £4843.00
23 Extra price to add/delete one skeleton motor starter cubicle

PRICE EACH £2862.00

24  Start up spores
TOTAL PRICE TO FOLLOW

Notes

1 We regret that we have not been able to obtain prices for the ABB relays and will
follow up with any cost impact as quickly as possible.

2 ltem 20 is given as an extra to the basic cost of the Motor Starters and covers a
Megacon type KTC 3 internally mounted trip amplifier for the winding RTD’s and
a panel mounted type KPM30 device (total 2 ) for the bearing RTD and the air
temperature RTD. We would also provide o MIDOS type MVAAAT 1self reset flag
relay with volt free contacts to operate from a remote Water Detector device.
All of the above devices would provide remote alarm and are self resetting.

3 ltem 21 covers the cost of providing a mechanically lotched vacuum contactor
instead of the usual electrically held device to prevent the contactor dropping out
due to momentary voltage dip.If this option is taken up additional multiplying
relays will be required on the circuit breckers to provide undervoltage trip signals
at the contactors. Price of these devices would be advised when numbers are
known,

I SRR
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The add in/take out prices given for items 13-18 and 22 & 23 are indicative only
and are subject to a maximum reduction in the quantity of 4/5 of any one type
of circuits. Dependent upon the final arrangement of the switchboards the prices
may be subject to a small adjustment. The prices given cannot be used as a stand
alone cost for further colculations outside of this project as they do not include
engineering or commercial handling charges.The prices are also subject to any
change in the circuit quantities being known at the time of placing the order;
changes during the contract may be subiject to additional commercial handling -

charges.
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