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1.0 Executive Summary

In accordance with the SOW, AREVA has developed a cost estimate and schedule for the Component
Test Facility (CTF), reference INL SOW-6392, Revision 0, “Statement of Work AREVA Component Test
Facility Conceptual Design Studies for the NGNP with Hydrogen Production”. In addition to the SOW and
requirements and references included, AREVA used the INL report “Tailoring Strategy for the HTGR
Component Test Facility Project” August 2008 draft document to establish the rationale for compliance
with DOE O 413.3A Critical Decisions and major milestones. The AREVA NGNP Component Test Facility
Pre-Conceptual Design Report, 12-9097512-001, was used as the technical bases for the development of
the CTF cost and schedule.

The cost and schedule include activities necessary to complete the design, construction and initial
operation of the CTF and to meet the requirements of DOE O 413.3A. A summary of the resulting cost
and schedule are as follows. The total project duration is seven (7) years at a cost of $ $389 million
dollars not including contingency or fee. Final Design will be complete on September 26, 2012,
construction will be complete on October 24, 2014, and commissioning activities will be completed and
the facility ready for operations on June 19, 2015.

The key assumptions used in the development of this report are:
* The work scope defined in the AREVA CTF test loop preconceptual design will not be modified.

+ The Component Test Facility is considered a non-nuclear industrial test facility and the work will be
performed under an industrial non-nuclear QA Program. Application of ASME NQA-1 is not required
for the design and construction of the CTF, but will apply to the M&TE used to perform the tests and
collect test data during CTF operation.

+ Schedule and cost estimate for the 1MWt loop assumes obtaining the HELITE final design work
package from AREVA NP SAS.

* DOE accepts AREVA and MHI terms and conditions for use of proprietary intellectual property (IP)
before the start of work.

+ Key milestones leading up to start of construction shall be in accordance with INL “Tailoring Strategy
for the HTGR Component Test Facility Project” August 2008 draft document.

Upon completion of the development of the CTF schedule with the resulting operational date of June 19,
2015, the TDRM schedule was logically connected to determine if the TDRM tests schedules were
impacted. (reference Technology Development Road Map Document, TDR-3001031-000, dated
November 2008 and TDRM Cost and Schedule Estimate Report, PD-3001185-000, dated December
2008) These documents assumed the 1MWt Loop would be available on October 3, 2011; the 30MWt
Loop would be available April 1, 2013, and the construction of the NGNP Plant would be completed by
October 1, 2021; reference INL SOW-6636 Statement of Work AREVA FY09-1 Conceptual Design Work
for the NGNP with Hydrogen Production. The evaluation of the integration of these schedules determined
that a number of the TDRM tests could be delayed until the CTF is available if no mitigation is
implemented. The critical tests affected are for the following components:

¢ Reactor Vessel Internals

¢ NHS Neutron Control System

AREVA Federal Services LLC Use or disclosure of data contained on this sheet is subject to the restriction on the title page
Cost and Schedule




NGNP Component Test Facility Cost and Schedule Report

May 1, 2009 Document No. PD-3001289-001

Page 3 of 13

*

HTS Compact IHX

¢ HTS Helical Tube IHX

¢ Primary Loop Instrumentation

¢ Hot Gas Ducts

¢ Helical Tube Steam Generators
+ High Temp Isolation Valve

Due to the potential delays to some TDRM tests consideration was given to possible mitigation strategies
to minimize any impact to the TDRM Testing schedule revealed during this analysis. Details of this
analysis are provided in section 2.3.

2.0 Cost and Schedule for CTF Test Loop Design and Facility
Construction

In accordance with the requirements in the SOW for the CTF Pre-Conceptual Design, AREVA developed
a resource loaded schedule for the design, construction and commissioning of the CTF. The basis of the
cost and schedule includes parametric data from similar projects. In some cases it was necessary to rely
on engineering judgment based on professional experience for purposes of estimating. The detailed
resource loaded schedule and a roll-up is provided in Appendix 1. An annual spending plan is provided in
Appendix 2 and the detailed cost information is in Appendix 3.

2.1 Cost and Schedule Development Basis

The AREVA CTF Team was able to use past project information and subject matter experts familiar with
EPC for nuclear power plants and systems similar to the CTF test loops and facility. The team was
assembled to develop the WBS structure, cost and schedule estimate.

The team evaluated the WBS provided by BEA and work identified in the pre-conceptual design report
and expanded the WBS structure and prepared detailed WBS work sheets for each WBS element. The
team, in consultation with support staff, reviewed prior work and called upon their prior experience in
performance of similar work activities to assure that the WBS structure represented adequate activities for
each phase of the project.

For the 1MW test loop the required SSCs and design are based on the AREVA HELITE test loop. The
schedule and the cost estimate for the 1MWt loop assumes obtaining the HELITE final design work
package and performing the necessary conversion of the French design for use in the United States to
meet applicable U.S.A. codes and standards. The design of the 30MW! test loop is a scaled version of
the Japanese HENDEL loop which was used to test the components of the high temperature HTTR test
reactor. The cost and schedule estimates developed for the CTF 30MWt test loop is based on the
HENDEL experience with the necessary updates for compliance with the U.S.A. codes and standards.

The CTF test loop support systems and the test facility design and construction have been integrated into
the cost and schedule based on a consolidated design and construction approach. The initial bases for
the cost estimate and schedule was the high level cost and schedule estimate recently performed and
reported in AREVA document 12-9076931-000, titled - “NGNP Component Test Facility - Conceptual
Configuration, Cost, and Schedule Estimate.”
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After developing the CTF test loops and facility schedule logic and durations, resource loading was

performed. Cost

estimates were developed for each of the WBS elements. Parametric estimating and

previous experience were the primary methods used to develop the estimates. When these methods
could not be reasonably applied, a professional with experience in the area being estimated was used.

2.2 CTF Wor

k Scope Schedule

High level work activities were defined for each WBS element. Duration and start dates were estimated
and the activities were networked using Primavera Project Management scheduling software. Labor and
ODC estimates were loaded into the schedule to produce a time-phase spending plan and a profile of the

resource demand

. Appendix 1 includes the resource loaded schedule.

The CTF design schedule was prepared to be used as the baseline for the conceptual, preliminary, and

final design. The

schedule also includes estimates of the time it will take for procurement of long lead

items, facility construction, test loop installation and the test loop commissioning and turn-over. Following
a contract award design engineers will detail the activities to enhance progress and earned value
reporting. After commencement of CTF design, additional lower level tasks will be developed and added
to the baseline schedule providing additional detail for EVMS. Table 1 below provides a summary of total
man-hours by WBS.

Table 1: Man-hour Estimates

WBS Name

1.1.1 Conceptual Design - 1MWt 5948
1.1.2 Preliminary Design - 1MWt 6606
1.1.3 Final Design - 1MWt 10446
1.1.4 Long Lead Procurement - 1MWt 4000
1.1.5 Construction - 1MWt 2044
1.2.1 Conceptual Design - 30MWt 52616
1.2.2 Preliminary Design - 30MWt 78404
1.2.3 Final Design - 30MWt 112340
1.2.4 Long Lead Procurement - 30MWt 3900
1.2.5 Construction - 30MWt 1736
1.3.1 Conceptual Design - CTF Building and BOP Systems 25454
1.32 Preliminary Design - CTF Building and BOP Systems 31050
1.3.3 Final Design - CTF Building and BOP Systems 44442
1.3.4 Construction - CTF Building and BOP Systems 3128
1.4 Commissioning — 1MWt and 30MWt CTF 22982
1.5 Project Management 211236

Key Milestones

There are six milestones identified in the schedule that reflect key dates for completion of activities.
Design reviews at 50% and 90% of each design phase are established to ensure client and DOE input is
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obtained at defined intervals during the conceptual, preliminary and final design process. The milestones
are presented in Table 2 below.

Table 2: Key Milestones

Key Milestones

ﬁ)ctlwty Activity Due Date
MO110 CTF Project Start 10/1/08
MO0040 Begin Conceptual Design 10/1/08
M0140 CD-1 Approve Alternative and Cost Range 3/31/10
M0190 CD-2/3a Approval of Baseline/LL Procurement 9/30/11
M0320 CD-3b Approve Start of Construction 10/1/12
M0330 CD-4 Approve Start of Operations 6/19/15

2.3 CTF and TDRM Schedule Integration

Upon completion of the development of the CTF schedule with the resulting operational date of June 19,
2015, the TDRM schedule was logically connected to determine if the TDRM tests schedules were
impacted. (reference Technology Development Road Map Document, TDR-3001031-000, dated
November 2008 and TDRM Cost and Schedule Estimate Report, PD-3001185-000, dated December
2008) These documents assumed the 1MWt Loop would be available on October 3, 2011; the 30MWt
Loop would be available April 1, 2013, and the construction of the NGNP Plant would be completed by
October 1, 2021, reference INL SOW-6636 Statement of Work AREVA FY09-1 Conceptual Design Work
for the NGNP with Hydrogen Production. The evaluation of the integration of these schedules determined
that a number of the TDRM tests could be delayed until the CTF is available if no mitigation is
implemented. The critical tests affected are for the following components:

¢ Reactor Vessel Internals

¢ NHS Neutron Control System

® HTS Compact IHX

® HTS Helical Tube IHX

¢ Primary Loop Instrumentation

* Hot Gas Ducts

¢ Helical Tube Steam Generators
¢ High Temp Isolation Valve

Due to this potential impact consideration was given to possible mitigation strategies to minimize any
potential impact revealed during this analysis.

Table 3 below summarizes the TDRM tests to be performed at the CTF that were included in TDRM Cost
and Schedule Report. Column 1 identifies the TDRM test as shown in the TDRM Cost and Schedule
Report and which test loop is needed for that test. Column 2 identifies the tie between the test and the
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NGNP Plant schedule and why the tie was chosen. Column 3 provides suggested mitigation strategies to
minimize the impact. Some of these strategies assume that the test data can be obtained later than what
was assumed during the original TDRM Study. This assumption will add risk to the project. Table 3 is
organized by the greatest potential impact to the least impact in descending order.

“WBS 1.14.1
BOP Primary Loop
Instrumentation TRL 6-7

Comlete Test Prior to start of

Table 3: CTF Availability Impact to TDRM Test Schedule

Final Design

Data needed to confirm Design

Locte anothe Test acility

Accelerate 1MW test loop
completion by installing 1MWt Loop

1MWt Loop and Performance Requirements in an existing building
WBS 1.4.2 Predecessor to 1.4.3 Below Locate another Test Facility
NHS Neutron Control
System TRL 5-6 Input for material properties to Accelerate TMWH test loop
1.4.3 below completion by installing 1MWt Loop
1MWt Loop in an existing building
WBS 1.4.3 Complete Test Prior to end of Locate another Test Facility
NHS Neutron Control Final Design
System TRL 6-7 Accelerate 1MW test loop
Data needed for Safety Analysis completion by installing 1MWt Loop
1MW Loop and License application in an existing building
WBS 1.12.2 Predecessor to 1.12.3 Below Locate another Test Facility

HTS Compact IHX TRL 56

Input for material properties to

Accelerate 1MW test loop

1MW Loop 1.12.3 below completion by installing 1MWt Loop
in an existing building
WBS 1.12.3 Complete Test Prior to end of Locate another Test Facility

HTS Compact IHX TRL 6-7

Final Design

Use supplemental analyses in lieu

30MWi Loop Data needed to confirm of testing and accept increased risk
Performance Requirements
Have Equipment Supplier perform
Data needed prior to fabrication the test
WBS 1.8.1.4 Complete Test 18 Months Prior to | Locate another Test Facility

Tube IHX Large Component
Test

30MWt Loop

end of Final Design

Data needed for Safety Analysis
and License application

Data needed to confirm
Performance Requirements

Data needed prior to fabrication

Use supplemental analyses in lieu
of testing and accept increased risk
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WBS 1.9.2.1 Complete Test 18 Months Prior to | Locate another Test Facility
Primary Hot Gas Duct end of Final Design
Engineering Scale Demo Use supplemental analyses in lieu
Data needed for Safety Analysis of testing and accept increased risk
30MWt Loop and License application
Data needed to confirm
Performance Requirements
Data needed prior to fabrication
WBS 1.11.1.2 Complete Test 18 Months Prior to | Locate another Test Facility
High Temp Isolation Valve end of Final Design
TRL 6-7 Rely on Vendor Technology and
Testing Experience
30MW Loop
Delay Installation and Proceed with
NGNP Design and Construction.
Until Valve is tested and installed
use alternative loop operations and
accept Licensing Risk
WBS 1.2.3.2 Complete Test 18 Months Prior to | Locate another Test Facility
Reactor Vessel Internals end of Final Design
Data collection for Accelerate 1MWt test loop
Conduction Cool down Data needed for Safety Analysis | completion by installing 1MW Loop
Analyses and License application in an existing building
1MWt Loop
WBS 1.13.2.3 Complete Test 18 Months Prior to | Locate another Test Facility
Helical Tube Steam end of Final Design
Generator Engineering Use supplemental analyses in lieu
Scale Demo Data needed to confirm of testing and accept increased risk
Performance Requirements
30MWt Loop Have Equipment Supplier perform
Data needed prior to fabrication the test

The following is a summary of options that could mitigate the impacts of the schedule delays.

1. Separate the 1MWt test loop from the 30MW! loop and place them on separate funding paths where
the 1MWt loop could be commissioned ahead of the 30MWt loop. This will result in only minor
improvements and is not recommended.

2. Placing the 1MW loop in an existing facility to accelerate the 1MWt loop availability. On its own this
option only results in a 3 month improvement. If this option is taken and the milestones included in the
Tailoring Strategy for the HTGR Component Test Facility Project are removed, the schedule can be
improved by 23 Months for the 1MW Loop test. The 1MWt Loop would be operational in July 2013.
This still has the availability of the 1MWt Loop 21 months later than the October 2011 need date and
does not provide any improvement in the 30MWt Loop schedule.
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3. Privatize the test facility by awarding the contract for the tests to an entity that would be willing to use
the contract award to provide the test facility outside of the DOE funding process.

4. Reevaluate the test data needs and test methodology to see if alternatives (i.e. analysis verses
testing) can be identified that could be accomplished without the CTF.

5. Pursue alternate locations for the tests.

Options 3 and 5 provide the timeliest test information, but it is still an unknown if they could be put in
place to support the estimated CTF needs dates. The probability of being able to implement option 3 is
low. As a part of the TDRM Study alternate test facilities were considered. There is a higher probability
that alternate test locations for the 1MW test could be found inside and outside of the United States.
There is a lower probability that an alternate test facility could be found for the critical tests scheduled for
the 30MWI Loop and they would most likely be from foreign sources if they exist at all. Both of these add
risk to the project of having to use outside sources rather than internal sources.

Option 4 could be done in a relatively short time and may prove beneficial in identifying alternates that
may have been eliminated during the TDRM study, but now, while not ideal, may be more desirable than
delaying the project.

2.4 CTF Work Scope Cost

The WBS tasks were evaluated to determine the skill sets, qualifications, and staffing levels required to
execute the tasks. Based on the resuits of the evaluations the man-power loading was established and
the resources were allocated accordingly into the schedule. In addition to the direct labor cost, ODCs
including travel and miscellaneous ODCs were included in the estimate. This is a pre-conceptual cost
estimate. The costs reflected in this report do not include contingency and fee. Appendix 3 includes the
WBS Dictionary Element Definition sheets. The level of confidence with the cost estimates are identified
in each WBS element sheet.

2.4.1 Basis of Estimate

2.4.1.1 1MWt Test Loop Installation Costs

For the 1MW test loop major components were evaluated for method and difficulty of instaliation and
then on an individual basis, an estimate of the labor and material costs needed for installation was
developed. Based on the size, material, component type and complexity of installation, assumptions on
craft labor, handling equipment, consumables, linear feet of pipe, number of pipe supports, number of
welds, quantity of steel shapes and miscellaneous materials needed to install the component were made.
ASME B31.3 and the IBC were used as the governing codes for installation.

The methodology used to estimate the installation cost was based on best-estimates for materials cost
including anchors, weld filler materials, piping, bolting, steel structural shapes, etc.

The installation labor estimate included weld prepping of the special double wall insulated piping and
fittings, weld fit-up, welding and Non-Destructive Testing (NDT) including Radiograph Testing, based
requirements stated in ASME B31.3. The “Estimator’s Piping Man-Hour Manual’ Fifth Edition was used
as practical with additional time based on estimator's experience of welding durations times while
maintaining weld interpass temperatures throughout the welding process and field Radiography the weld
joints. Support structures and piping supports have not been designed therefore engineering judgment
was applied based on best-estimates from estimator’s past experiences on similar components and
piping. A correction factor of 1.25 was applied to the welding and NDT labor estimates to account for the
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developmental cost associated with welding the double wall insulated piping and fittings and
Radiographic processes.

The labor cost also included estimated effort and materials for transporting materials from delivery trucks
to storage and from storage to the work site. Equipment rental costs (obtained from rental agency) such
as scaffolding, personnel lifts, mobile cranes, fork lifts, etc. were also included. Labor to operate this
equipment was estimated based on estimator’s previous experiences. Costs were estimated for
insulating and painting of carbon steel structures as appropriate. A labor rate of $120/hr was assumed.

2.4.1.2 30MWt Test Loop Installation Costs

For the 30MW test loop the detailed installation cost estimate for the 1MWt loop was used as a basis for
installation costs as follows. Based on the 1MWt loop detailed estimate, a relative cost of installation
verses component cost was calculated to be 70%  This factor was evaluated for applicability to the
30MWt loop and it was determined that due to the high equipment cost the installation factor should be
reduced to 50% for the 30MWi loop installation cost.

2.4.1.3 1MWt Test Loop Component Costs

The estimates of the 1MWt Test Loop component cost were developed using input from several sources.
The costs for the major components are primarily based upon scaling of the SAS HELITE costs.
Component costs from the HELITE design were scaled and adjusted to accommodate the CTF 1MWt
design requirements and multipurpose configuration. The costs for the remaining smaller components
and associated "off the shelf type" equipment is based on the required quantity or length, vendor quotes
and or catalog pricing. Based on the quality of these inputs, the confidence level in these costs is
relatively high.

2.41.4 30MWt Test Loop Component Costs

The 30MWit Test Loop Component costs include the costs for the forging, machining and final assembly
of the major components as well as their associated control systems. The cost estimates were based on
the supplier's experience and expertise in the design and manufacturing of components of similar scale
and complexity. The following design considerations were used in the development of the component
costs.

The estimates of the 30MWt Test Loop component cost were developed based on the following

assumptions:

1. Sub-contracting: This vendor cost includes costs of sub-contractors for pressure vessels and
attachments. The sub-contractor performs manufacturing design, procurement of materials,
manufacturing, testing and inspection.

2. Assembly finishing and Fabrication: Final assembling of Heater element and internal parts of
pressure vessel with inner insulation structure is performed. Final Machining of flanges of
pressure vessel and final PWHT of pressure vessels are performed. These costs are included in
this cost item.

3. Insulation (including liner): This cost includes material and manufacturing and assembling costs
by sub-contractor.

4. Graphite cost of heater elements: Material cost and final machining cost by subcontractor are
included in this cost.

5. Design, material procurement, and manufacturing for Control Equipment are performed by sub-
contractor.

6. Export packing and Inland transportation: Export packing and Inland transportation cost for the
Primary Hot Gas Ducts also includes the cost for the Secondary Hot Gas Ducts.
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7. Design engineering: Project Management cost including travel expense is included in this cost
item.
8. Assembly finishing and Fabrication at MHI's work shop: Common cost for the Quality Assurance
(excluding quality control) and staff cost for manufacturing are included in this cost item.
9. Export packing and Inland Transportation: FOB cost for all the components is included in this cost

item

2.4.1.5 CTF Building and Services

The CTF building cost estimate including construction labor, building materials and BOP equipment. The
building cost was separated into three area costs; TMWt, 30MW! and site improvements.

Included are site prep, foundation, building structure and systems such as Fire Protection, HVAC, cooling

towers,

lighting and electrical. A central control room for both loops was also estimated. The cost estimate

was based on approximately 85% parametric data and 15% from RS Means. (reference Cost Estimate
Support Data Recapitulation for the CTF, prepared by BRE!, 3/18/08)

The total estimated CTF building cost of $ 67,113,284 includes $37,775,867 for construction labor and
$29,337,439, for equipment and materials.

The facility layout for the test loops included consideration of the following items:

The components which constitute the hot helium boundary are grouped within partitioned rooms
to limit the consequences of a hot helium leak.

The instrumentation and electric equipment which are sensitive to temperature are located within
air-conditioned rooms. The rooms are located closely to each other to reduce the cable length.
Monorail lines shall be faid down in the center of the buildings to provide transportation routes for
the equipment which are brought into and out of the buildings when construction or maintenance
operations are engaged.

Components shall be installed on the first floor. They shall not be tiered

Any components which are suitable for installation outdoors are located outdoors to reduce
congestion and the size of the building.

The following estimating methodologies were used to define the activities, quantities, and resources used
in the preparation of this cost estimate.

A. The project scope and methodologies for this estimate were prepared from pre-conceptual design
documents.

B. An upper-level WBS was used to establish the structuring of the work.

C. The NGNP Preliminary Design estimate is the basis for the CTF. The CTF buildings are based on
the NGNP Radwaste Building (concrete structure) and the NGNP Administration Building (metal
sided structural steel). Quantities were scaled as necessary to suit the CTF design. Material costs
from the NGNP estimate were escalated to current day dollars. Activity descriptions and costs are
based upon these individual detailed item quantities.

D. Labor hours from the NGNP estimate were used as is. All were factored for productivity. Current
labor rates were applied.

E. INL provided the craft wage rates in an April 18, 2007 e-mail. Wage rates are fully burdened with
FICA, SUI, WC, etc and also include a $19.00 per diem cost. Rates are escalated to 2008.

F. Craft labor will work a 4-10’s workweek.

G. Cost of overtime is not included.

H. Central Facility Area (CFA) at no cost to the project will accept excavated spoil.

. Cost of defining, excavating and transporting contaminated soil is not included.

J.  Fill material will be furnished to the project at no cost by CFA.

K. Unit pricing, as required, was obtained from RS Means cost data books, “Trade Services Pricing”
book, vendor quotes, vendor price lists and historical data.
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L. Local vendors were polled for preliminary quotes for supply of concrete, reinforcing steel and

structural steel for NGNP.

{daho Sales Tax of 6% is included for bulk materials and process equipment.

Freight of 5% is included for bulk materials and process equipment.

A design review was held March 17, 2008 with the AREVA PM to review and provide consensus
of agreement as to the perceived scope of work, assumptions, risks, and costs as engineered
and assembled by this estimate.

oz=

2.4.2 Cost of Money

All cost values are in 2008 dollars; no cost of money is pianned for future dollar valuations.

2.4.3 Spending Plan

Appendix 2 provides the annual estimated costs by third level WBS.

2.4.4 Other Direct Costs (ODC)

ODCs are other costs that have not been included in proposed material, direct labor, indirect costs, or any
other category of cost. ODCs include but are not limited to: travel expenses, temporary living expenses,
relocation expenses, packaging and transportation costs, royalties, computer expenses, and reproduction
costs. The following summarizes ODCs for the CTF Engineering design, facility construction, and loop
installation and commissioning.

Travel

Travel costs include the costs of transportation, lodging, and meals and incidental expenses (M&IE)
incurred by employees while on project required travel. Travel estimates are based on the potential
number of trips as a factor of staff size and work activity durations and places to be visited (domestic or

international). Travel costs associated with specific tasks are budgeted in ODCs within the specific WBS
tasks.

Shipping Costs

A major part of these costs are an allowance for shipping of equipment from Japan and France. It also
includes the transmittal of documents and other materials between design locations. It is assumed that
most documents will be transmitted electronically and reproduced at the receiving location.

Reproduction Costs

These costs are an allowance for reproduction of programmatic documents, standards, drawings, and
other items for dissemination and review among design team personnel.

2.4.5 Contingency

Contingency is not included in the resource loaded schedule. Based on the following risk items, AREVA
believes an appropriate contingency would be 30%.

Risk Items for Completion of Component Test Facility:

* Availability of funding to proceed with all activities in the sequence as provided in the work
plan.
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+ Changes in the CTF reference configuration as detailed in AREVA recommended CTF Test
Loop Pre-Conceptual Design Report (12-9097512-001).

+ Delay in completion of interface activities such as long lead component manufacturing and
delivery.

2.4.6 Fee

There is no fee included in the estimated project cost.

2.4.7 Proprietary Intellectual Property (IP)

The use of IP associated with 1MW test loop and the design of its key components (i.e. the circulator,
leak tight seals, and Helium purification system) is limited to the NGNP component test facility. DOE may
not resell, transfer, or license the 1MW test loop design or its key components to a third party.

The 1MW test loop cost estimate is based on these limited rights of use. The co-owners of the HELITE
test loop (AREVA NP SAS and its partners) agreed in principle to sell the limited rights of use for the
HELITE test loop design only. The ownership of the associated IP remains with AREVA. In addition, the
IP associated with the manufacturing of the following key test loop components (i.e. the circulator, leak
tight seals, and the helium purification system) is not transferred. For the remainder of the 1MW test loop
design package, DOE will have full rights of use such as for other applications and license to third parties.

AREVA proposes to sell the design and qualification data files for the amount estimated in this cost and
schedule report. If unlimited full rights of use are requested by DOE the price must be renegotiated.

The use of IP by DOE associated with the 30MWi test loop is limited to the NGNP component test facility.

DOE may not resell, transfer, or license the 30MWt test loop design or its key components to a third party.
The ownership of the associated IP remains with Mitsubishi Heavy Industries, LTD. (MH]I).

3.0 Assumptions

The following assumptions were made in the development of the Component Test Facility Cost and
Schedule Report:

¢ Funding will be provided to meet the cash flow identified. Funding below that level will affect both the
efficiency of performing the work tasks and the critical path schedule.

* Long lead procurement activities will begin in the preliminary design phase.
¢ The CTF will be built at the INL site.

¢ Costs are in 2008 dollars with no escalation.

+ Financial conversion rates of $1.3/Euro and $.01/Yen.

¢ Average labor rates of $140/hour.

¢ No costs are included for installation of transmission lines to site.

+ No costs are included for stand by power.
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¢ 5 months has been allowed for completion of a contractor and DOE ORR. This time frame is
significantly shorter than is typical for an ORR at a nuclear facility and assumes less rigor will be
required for a facility like the CTF with only industrial hazards.

* The work scope defined in the AREVA CTF test loop preconceptual design will not be modified.

¢ Component Test Facility is considered a non-nuclear industrial test facility and the work will be
performed under an industrial non-nuclear QA Program. Application of ASME NQA-1 is not required
for the design and construction of the CTF, but will apply to the M&TE used to perform the tests and
collect test data during CTF operation.

¢ Schedule and cost estimate for the 1MW loop assumes obtaining the HELITE final design work
package.

* Travel Cost per person is $1500 for domestic travel and $5000 for international travel.

* DOE accepts AREVA and MHJ terms and conditions for use of proprietary intellectual property before
the start of work.

* Key milestones shall be in accordance with INL “Tailoring Strategy for the HTGR Component Test
Facility Project” August 2008 draft document.

4.0 Risk

Risk management is a continuous process that identifies, analyzes, prioritizes, mitigates and tracks
project risks. The scope of risk management applies to all phases of the CTF project: design,
construction, commissioning and turnover, and operation.

AREVA expects the risk associated with the construction of the CTF to be limited to normal construction
and component manufacturing risks. The facility is a standard industrial non-nuclear facility that contains
industrial type hazards (pressure & temperature) which will be factored into the facility design. The
hazards are readily identifiable and do not require complex mitigation strategies.

The risks associated with the design and fabrication of the test loops and the test loop components are
minimal. The 1MW test loop is modeled after the HELITE test loop of similar configuration, which is
designed to European standards. The cost estimate for the 1MWt loop was based on the cost to
purchase the "design" from AREVA and the additional cost to Americanize and modify the design. The
design documents must be transiated into English. The design must then be updated to meet the
applicable U.S. codes and standards, and modified to provide a second loop and additional test
capabilities needed for the CTF application. The 30MW test is similarly based on a HENDEL test loop
design.

The design of test loop critical components has been established through internal R&D by AREVA and
MHI during the development of the HELITE and HENDEL designs. These components, however, have
been identified on the long lead components list and their manufacturing and fabrication must be started
early to meet the proposed schedule requirements.

A lack of continuous project funding would result in an adverse schedule perturbation and possible loss of
critical design team members.

AREVA Federal Services LLC Use or disclosure of data contained on this sheet is subject to the restriction on the fitle page
Cost and Schedule




Mav 1. 2009 NGNP Component Test Facility Cost and Schedule Report Appendices
yi Document No. PD-3001289-001

Appendices

Appendix 1 — Resource Loaded Schedule
Appendix 2 — CTF Spending Plan
Appendix 3 — WBS Dictionary

AREVA Federal Services LLC Use or disclosure of data contained on this sheet is subject to the restriction on the title page
PROPRIETARY Append ices




May 1, 2009

NGNP Component Test Facility Cost and Schedule Report Appendices
Document No. PD-3001289-001

Appendix 1 — Resource Loaded

Schedule

AREVA Federal Services LLC Use or disclosure of data contained on this sheet is subject to the restriction on the titie page

PROPRIETARY

Appendices




[2u] ‘swe)sAg eisaew (3)

ABWWNS Ansmemed 1OM Buturewe)y eonud)  EEENEN

HOM Jenioy

74D T hn.:__..n.__‘_‘n

§0UOISOIIY BUPLIOAA BPNPXT - 410 YOI NSV L 610 | ebey aucisei @ * Aopm Buurewey I Voud jo jeae] Buiewsy NN
| “J0y sBumerq sseflald IR 0% 4o wy 01/82/6  OT/T/v w9 MINT - Buidid dooq Asewnq Jo) sBumesq asedasg  0£1Z0d1T
| J10j sdumeiq aseffad I 0$ Yo wy ov/8z/6  O1/T/v w9 MWL - uidig doo Azepuodas Joj sBumesq asedald  OBTZAdT
»m pue AJewlid o IS LL6" omn TS NoL0s  ws 11/52/t oT/T/v Wil 419 MWT - Asewwns doo tuucSom pue ru_:_a ad
:Eb:\ﬂ:ll» 5 MOLOs u CTNSTT 0TI = P
3 wmuew/aiepdn CENEEEEEED 05 uo wg T1/97/T  OT/T/t wot AT J0} 5200 s1uaWa Anbay .aauo _..ssu:?..a; 0sv1adl
“113q LRIUIeW/siepdn I 0% 4o wg T1/9Z/T  01/1/y wotr  ~oddng Joj s20q sluawannbay udisag ureauiew/alepdn  09¥TOdT
paujudisag wjdd 0% 4o wg 11/92/1  oT/t/vy wot 419 MINT - Q73Y/M acepau) uBisaq ws)d  0LYTAdT
jinbay udisaq wija1y EEEEEE—— | 008'0ES yozz  ws 11/97/1  OT/1/v wot 419 MINT - Asewing n_asz_._vuz 5.3."_ wileid 00605

ITTTTHD “TH/OYT Aet—t
3 udisaq Aleununjaly ¢

S 1__ 53Q Aseuauasd IE TR
(T T4 ‘T1/5T/

9 3smesadwa) 1oy g3
U0 2iNssaid 1) Q2

“022(j0) &eq J04 A2

o

laguo) moj4 105 ¢ IENREEEERRNE

5693014 3

dwa) yAH Joy InoAe]

7 3uidig Aseuiw)|asd "

8 SSEN/IBAH I0JI3d —
5aIBd dojdraq

“‘ag wawdinb3 dejanag
.uL_m wajsAs dojanag
1a{ls wajsAs dojanag

+ llogduasag udisaq
Jgj suonesyiads
12rpg uBisaqg dojanag
1x5pq udisag dojanag
%.u._ §0 uonesydadg

TTTT413°60/S7/2T

* MO]J $5320.4 Hojarsq NI _

~uonedydads wasAs M

1HpUBIAS pUL AJELg H_..“._

ETT T ‘60/SZ/2T Dmm——— TGS ASS

0s uo
0$ 4o
03 uo
0% 4o

m |0zT'26% u8s9
0$ uo
| 0$ 4o
0$ uo
0$ 4o
[ Yo
0$ 4o
[ § uo
- 0% 4o
== |0$ 4o
mE= 0% 4o
=y |0$ Yo
== (0% uo
-mm= |0$ uo
= (0% Yo

T6T'6L6'TS  4DLOS

_ uj udisag emdazuo)
finbay udisaq dojasaq
2y udisaq |enidasuo)

nbay udisaq dojarag _ﬂ

PUT T4 °60/52/2T

enydaduo) 313|dwo)
ns uBisag (emdajuo)

nﬂ

TTT41 ‘60/82/21 {

008'0ES

firanres

TONDLOS WIE CROSTRT BVT/OT WST

Yo wE  60/Z/21
Yo wg 60/s2/21
uo wg 60/sz/T1
yozz  WE  60/S7/7T
yo we
yo we
qEres  [lig

Wwe
we
we
wg
13

wg
we
wg
wer
wg
wg
we
wer
we
we
wey
we

:\mN\N
:\mN\N

60/52/21
60/52/21
60/sz/z1
60/ST/21

60/52/21

60/52/21

60/52/2T
60/sz/z1
60/8Z/L
so/sz/Tt
60/8Z/L
60/L2/t
60/L/T
60/27/T
60/1Z/T
60/L2/T
60/2Z/T
60/L2/t
60/12/t
60/sz/21

ST/91/6

wg

oLy Wi

g

oT/1/r Wil

i

60/£2/T wot
60/L2/z woTt
60/£2/t wot
80/T/01 wsy
B80/T/0T WST

60/67/L ws
60/62/L WS
60/62/L WS
60/L%/T ws

60/L%/T wot

60/L2/T ws
80/T/0T w§
80/T/01 wg
80/1/01 wg
80/1/01 wg
80/1/01 ws
80/1/01 ws
80/1/01 ws
80/1/01 ws
80/T/01 ws

80/1/0T ws
80/1/0T ws
80/1/01 wg
80/1/0T ws

60/82/21 wo
60/82/21 80/1/0T wsT
{ BORLITT| MO/LOL ST |

T

i
1
T
1

orTIN
01505
419 MW - ubrsag Amujunaid 2L E._.L
|oQuo) aumesadway 10 0J 0SLTAdT
10U0) aINssaid 10) QI 0941021
[anuo) moy4 ioj QI 0BL1IADT

‘T uowwod) washs 3Be.oys pue uORIB|O) MRQ J0J @D ODOZADT
419 MINIT - AJEWILINS 02 1041U0)) 5593014 '8 UBINASY| 07605

>>s: Su_nEnu ufisaq tn:.E._u:_
413 \siﬂ Asewwing uSisaq Ateuuniaig

MWT - Buidi dwa) 4R H o InoAel  0ZTTAIT

MWT - sincke] Buidid Ateujwniald  DETTODT

4001 MINT - 27ue|eqg SSEIN/1B3H Wi0)134 09110217

weideig mojd ss3301d dojan3a  0TOTAIT

SQIBd dojanag 0701021

MIT - Saisue ] o) uogedyrrads wasAs 0901021
suoneaydads udisaq wawdinbj dojanag 0001001 L_
MWT - doo] Arewnyy 1) uogeayads wayshs dojareg  0POTQDT 4

MWT - doo7 AJepuon a5 1q rogedydads warsks dojanag 0S01021

suonesnByuod doo s3] 104 uondpiasag udisag 0601031

MWT - Buidid dw?) mo1 Jg) suopeayrads  0OTTADT

doo Arpuoaas Joy uond|iasaqg udisaq dojaasq [iT24 (514

doo Asewng Joj uopdidsaq uisag dojanag 0LT1adT

MWT - Suauodwo) doo1 Jo uopeayirads 0BTIQDT

07605

413 MINT - Azewiwng ou dooq >._mu:0uom pue 3«::._._

To010d3T

“:.u >>s: i0y n:«E!_:uwx udisag no_w>wn
410 MINT - Q'34/M 2og)ia3u) uBisag [emdaduo)  TT0TADT
swasis Woddns Joj sjuawannbay uBisag dojadg  0STTADT
410 MINT - Asewnung &:wEw..:vaz :m_mwn _m:unwu:ou 05805

| uflyss
>>s: =w.mun {emdajua) aajowo) 6900W
419 MWT - Asewiwng udisaq lemdasuo) 00505
440 MmNt - ulisag jegdeneen L) LD
MWL 41D V4L

. _ | _ | suonesdQ Jo 1Es 3A0I0dY §-0) OEEOW

| @eq faan Ajvel WHaL @ uo woE  LET/T/Y wo 419 MOE - TeQ PaaN AlJe3 WHQL OPEOW

ueg ano.ddy of-0> & _ uo we Lzr/v/or wo (2102/0€/6 INI) uondnnsue) jo uas ar0.ddy qe-0d OZEOW

| Jopx 2Us Ajie3 Ufdag @ uo Wit L TT/E/0T wo MNT - 110M S Aje3 uiBag 0600W

@eq pasN Ajse3 AL @ yo wygy  LIT/€/01 wo 410 MINT - @ieQ Pa2N Ale3 WAL 0STOW

* jo |ero.ddy eg/T-0) & | uo wo  .TI/0€/6 wo  0€/6 INI}WAW3INI0.g 71/3ulj3seq Jo |eroiddy eg/z-0 0610W

eu sy snoxddy T-0D @ | uo wo  LOU/TE/E wo a8uey 1503 pue aaueu Ay ar0iddy T-09 opIOW

‘530 [¢gmdasuc) ulBeg & Yo wg +80/T/0T wo ulisaq lemdasuo) ujdag 0r0OW

LeIs 92004410 # yo wrs 80/1/0T WO wes 1afoud 49 OTIOW

& sauoisajy solew 01410
—————————————_— (412) Aupoeqisa) yuauodwod gNON 141D
om[m[w|lw[o[o]w]lw][o]lo]owomloa|n|w|jioicjw/wjomjc|jw|wimio

SL0E 1 bLOZ £L0Z ZLoe bioe auz St Aoy i Ay
ELEL BOORE _ oNpauds 419 {419} Auoe4 150 | 1UBUCIWOD ANON




o) awiasis eisarwiiig (3)

sUosE|N Dusio g BPRITET - 40D U NSV

6102 ollegd

g | ————
g 1PN 30y
~in701d doonasaL Mt IT

TTSTL #1/9T/S &
331dwo) uoynLGS @
AJewnuns uowhn asuay

D STTAD (WT/FEfL A

- Buot jo WaIN20/)

"1 T E1/52/0 A h

3 singeiddia) Joj a4 NN
Uy anjssald'so) 0 M.
jue) Mop 0] 04 NN
“Waye) @eq 1o a4
044§ W angsu| Q4
EE T4 TV/62Z/S
75 puslEmbg azyeuly
$QIRd az7jeuy
vaq udisaq azjjeuy
“fraq udisaq az1jeuyy
“|7ag udisaq azijeuyy
“unganispo) dojaaag
uofsnnsho) dojarey EETE)
meiq Buidid medwo)
~melq Buidig Radwo)
~ (eanasp Meduioy =
~ feaundiy] Madwo) ==
U033 puf Aieuitrg 0 EETE
T TET T 2T/62/ _[._
unz_BH_.z__EmvE,_ | ———]

aanbay Llfrsag iy ]
CTETTIL TGS —

31dwo) udisaq [euiy & _

Asewwng ugisaq |euy I

08
%
OFOEELTS

0vB'TZL$
0$
0%
0$
0s
0$
0$
0$
0$
0$
0$
0s
LLTTS0'ES

Yo
vo
Y9ELT

Yo
Y9SIS

o 4

we
wrt
w9

wor

uigy
wpy
woy
wpy
woy
upy
wpy
wpy
woy
woy
woy
woy
wop
wop

woy

A & A Hom B d D WO ey I
UOISSINY @ * wom Dupjewey [ o3 o P Duluewey [N
€1/92/6 ZT/T/OT WZT  MWT - doo) AJewnid iof 1B 1am0d [EIIBI3]3 3Un20)d  OZPENDT
ET/92/6 IT/T/OT W2l WWI - 007 AJEpUOIDS J0) |1BIN 13MOd [E011I3|3 21NJ01d  DEVENDT
ET/9Z/6 TT/1/0T Wil AJewnwng Juawainio.d doot1sal MINT 01805
ri/ve/e L AT - aadiung uoganisue) OETTIN
417 MW - AISUiung uoganipsue) orses

THee/s  TUTE/ wy
TV/67/S  TU/NEN wy
Tu/6e/s TUTE/T wy
TY/0E/T  TT/E/0T wy

TT/€/0T we

21/6/s

21/62/s  T1/€/0T wa

Z1/0E/1  TT/E/OT wy
Z1/0€/1  TU/E/OT Wy
TI/08/1  11/E/0T wp
TI/0E/1  T1/E/0T wp
z1/6t/s 11/E/0T wg
Ti/6t/s 11/efot wg
Ti/6z/Ss t1i/efo1 wg
Ti/62/s ti/e/o1 we
TI/6Z/S T1/E/01 wg
Tr/ez/s tr/e/otr we
Ti/ez/s Ti/e/01 wg
Ti/ee/s  1T/E/0T wg
n/ez/s  I/e/oT we
zr/ez/s 1t/e/ot weg
zi/6z/s ru/e/ot
tifarle

Tifatfe  TT/EOT WET

410 ML - UBRINNMES § 1 4L

wudinby $3230.4 pra #uol o msuiniang

|0RU0) aIneiadwal 1oy 44
|08U0) 3.nsS34d 10} O
103uD) MOI4 40) a4

BT uowwod) wagshs allr s pue UoRIIY(0) BeQ 10) O
417 MINT - Aewwing o juey 5533014 'g Juawnasu) a4

[} :..Emufwnn_w. EL u.En.:._H .&..mi:.u.
STIRd et

dooy Aiewig 10p vogduasag ulisag anyeu
doay Aepunyag i) vod)iasaq ullisag angeuy

suonesndyuns doo 5o wof vopdiiasag ulsag aneuig
~1 - 4007 AJewniig J0) UONEIYIAds vo N AT dojanag
* d0oq Alepunaag soy uoneyiaads uopanniue) do@sag

M - B0 Aseiiig sy sBupmesg Busdig sjapduio)
MIWT - doo] Aepuncag sBumwesy Buidig 313pdwiod

MWT - doo Assinig 1oy s3uismen (E30333 wajdwod
MWT - doot Asepuoiag shumer (9310393 #agtuo)
419 MWT - Lisuwng dooy Airpuodas pue Asewiid 04

113 MIAT 40) SuawaJinbay ulsag UL Ewy/Epdn
sAS Alejjixny 10) SELIIIINDIY ufisa] UIELIeW/a1epdn

310 MINL - QR 23 uBisaq feuly
310 MINT - Aiswilung s auannbay udisag (euly

AED MINT - Meuiing uBisag (Bud

419 MWL - wauemonig pray busy pLidld

©otszaat

MINL - 9101w ubjsa) (eury.

0TTIHAT

oaLTadt
0447031
08(204T
0642031

0101S

0£52a41
0rS7a3T
0552041 |
052031
0657a3t i
0097041
0292031
0£92041
0v92041
0592041
06605
oLvio4l
08Y1a4T
06v1041
06805

DOBEW
1747121

_ T3 ETTIY TURI G — LGE0REs  Juuiprnl Jwoge T ppfepel 11/ 413 MW | - uBliseg jeuld £1LALD

1 asmesadway 104 Qd r _ o5 4o wg /9Lt ot/fu/y wor (eaued dimeiaduiag ) ad DIEZQdT
~—uo) anssald Joj 0d “ 08 4o wg t1/9z/1  ot/1/v wot jonuo) anssasg 10jd  0ZEZAdT

10AUDD Mol J0j 0d [T [ 0 Yo wg [/9z/t  o1/1/y wot {0)u0I MO 10} 0d  OEEZAdT |
| ‘ra1103 meq 10} 04 T 0$ Yo wg 11/92/1  OL/U/v wol T uowwod) waishs 39eI015 pue uoRI3NI0) ALQ S0} Gd  OPEZALT

“3P1d B UBWNNSY) Od W ovT ¥BIS YOTET we 11/9z/t  ot/1/y wol 413 MIT - AJewng |0 $533014 1§ JuaWnasY) od 04605 |
{ezrT /9T |oPTYELS  HITET wEe [ NR/ST/T LR/ WORT ; 1aau0g $¥at it S
10 s3umesqg asedasd B 0% un wy 11/52/2  01/08/8 W9 MINT - EHID3T3 doo] Aewitid Joj siumisg aiedaid  06TZ0dT
10| sBumelq asedasy I _ 0$ 4o wy 11/5¢/T Ov/08/8 W9 ML - a3a doo Aepuodss sof sBumeig aedosg 0022041
| ar wawdinb3 dojarsa 0% vo wg 11/97/T  OT/T/v woT ulseq wandinky dojassg 0E0TQAT
“30ud vielueN/21epdn m 0% 4o wg T1/9Z/T  OT/t/v woT i e Mo 5533004 WEew fepdn 0£010dT
~afed ukue/aiepdn T [ uo wg 11/92/t  OT/T/v wot s015d viEue faepdn 0801041
-ali3 dwsy yBiH uBisag I 0% uo wg 1I/9z/T  OT/T/v woT sinsopaud duag yBiK uBsag . SETTAT
g JeLESRpU) ET:S. e 0$ 4o WET OT/0E/8  OT/T/v ws FINSOFILF LM 0] IUSMUSSssY AR S |IASNpUIWI0jIad . OPTTAdT
1{3q umuIeW/a1ePAN - [ yo wg TT/92/8  OT/T/y wor  doo] Aiepundas jog uopdliasag ullsag umumew/mepdn  0S1104T
133Q utejuieyy/aepdn 03 vo wg 11/9Z/1  OT/1/v woT doe) Al ig soy uondiuriag wlisag umuey/@epdn. 061TAdT
42 uiByue/3repdn 0s 4o wg 11/92/1  OT/1/b wot  —jut dooy 1@y oy bopdiosag ulisag uEurpgfaiepdn. 0ZZTAdT
“wAs weyle N /21epdn 0$ Yo wg 11/9z/1  O1/1/v wot ‘00 At Jo) uoneIy s WAtk vl faepdn 08ETAdT
| sAs weyule/siepdn 0% Yo wg T1/92/1  OT/T/p wor 1 luepuoiag o) wiahs L 06€T0dT
| gl e s pdn) | |o% 4o wg 11/9Z/1  OT/1/% wot Suaisur| i0) uogeaytads waishs umuew/EEpdl . 00vTadT

wm|m]io|w]m|m]|w|w|m|@w|w|w m|ow]wlw|[o][m[o]w o |w]m]m]w]|w] RS TE_ _ _ _
T iOE | I ZA0Z 1T | OLGE GO0F 1aBipng Gpogt |0y U g |ang Ay | 0| Anenay]
BLEL GOMEE _ BNPIYIS 419 _ (419 Aiimg (50 JuaUoHWeD JNDN




u| 'swasAs eieastnd (0)

i h 1O o =D o EYY
saumsen Bimoa epnoxs - 419 ey wev i & Jo ¢ obey SUIENIN $ * wom Bunmewey [ WOoU3 0 P Guumey I
| “i1 Arepuodas dojarag 0$ Yo we9  60/ST/TT  60/67/L wS suouesysads fudig doo Aepuniag doj3aeg 0651027
_ b Aseupuaig dojansq 0$ yo usf, 60/SZ/TT  60/6T/L ws sinoAe] dinba/Bupdy doay Aiewng Aeuiwgaig dojaasg 0181032
[ 10285 wiyeld dojprsg T | |os Yo wot  60/S7/ZT  60/6Z/L WS akeq dinb3/Hiidig dooy A sunjaigdojaasa  0Z81AIT
| 11359 udisag doparsq I 00£'6ZE9$  U0BIEP Wy 60/SZ/Z1 60/L7/T WOT  “odfsimeay o) dswayisfuondusiag ulisag dojanag 0ZETADT
| _ 11350 ulisaq dojarsg ) 0$ Yo wy 60/ST/TT  60/LT/T wOT IasUapLDY i0j uopdiisag ulisag dojaneg  OEETAQIT
11359 uBisag dojanag 0$ Yo wy 60/ST/2Z1  60/LZ/T woT  WuEp mea awsuapuod joj uopduatag ulitag dojaaag  OPETAIT
| 11359 uBisaqg dojarag ]ﬂ 0$ yo wy  60/SZ/TT  60/LTfT WOT H Almpucias o) anmesiss/ucndiosag Wlisag dojaaeg  OLETAIZ
_. 1953 UBIsaQ dojarsg T 0$ yo Wy 60/SZ/ZL  60/LZ/T WO AuBn wems 0) IELI L/ U0ndag ulisaq dojpAlg SLETADZ
| | 1353Q udisaq dojanaq 0$ Yo wy 60/ST/T1  60/LT/T WOL duing Jaem paay Joj uondudsag udisag dorarag  OTYIAIT
_ 1359 uBisaq dojanag 0$ yo wy 60/ST/T1  60/(T/7 WoOT LY JHEM pa a4 Joj uondiasiag ulisag dojeadg  0ZPIAdZ
13saq uisag dojansq [ 4o wy  60/S7/71  60/L2/T woT iojeiaeaq sof uopduasag uinag dojanag  OEYIADT
_ “MO|4 593044 m_!-n ——— 0$ Yo we 60/87/L  60/L7/T WS MPAOE - Ao Ajeunag aoy mojd ssaz0ig dojlaasa 0841007
| M| $59301d H0jaAo( NN 0% 4yo wg 60/8Z/L 60/1%/T ws MINDE - doay Arepunass i) mojd 5530044 dojaAsQ  06L1QIT
| [ ~MO|4 $$32014 flojoraq I 0$ 4o wg 60/82/L 60/LT/T ws MINOE - doo Al o) mejg 55330.4dojaAsa  0081ADT
[ [ 1359 UMSaQ doj@Aag 0$ 4o wp 60/SZ/TT  60/Lz/z WOT — #O0d imew, 40) apEwaias/uondinsag uisag doPAsg 098103
1 1353Q uBisag dojanag 0% 4o wy 60/ST/TT  60/LT/7 WOT @M Amuiig iof Jewayas/uogdissag ulisag do@asg 0061027
1359 LdIsaq dojanag 0$ 4o wy 60/ST/TT  60/L2/7 WOT  2nq sED MOH inj InmusIs/uondusiag uisag dojpAsg 0E6TAIT
1359@ UBIsag dojrsaq [ 4o wy  60/SZ/TT 60/LZ/7 WOT  iepawday) J0f aEwayIs/uondisag udisag dojasg  0¥6TADT
| 1353 uBisaq dojanag [ Yo wy  60/SZ/ZT  60/LT/T WY Aepuonas io) agewagis/uondisag uBisag dojaaa  0S6TAIT
7 1353 UBIsaq dojaaag 0$ (0] wy 60/S2/TT  60/LT/T WOT 1M Atewiiag 10 Tumusias/unndiosag uBisag dojaasa 0961032
1352@ udisag dojanag 0% 4o we9  60/ST/TT  60/L2/T woOL ‘Jenund haes Admwig so) vondurag udisaq dojaaaq 0461032
1353q uBissq dojanag 0$ 4o we9  60/SZ/TT  60/L7/T wOT  nwod ‘Miayes Awpueoas soj uondistag uBisag dojaaea 0Z0ZAIT
=g uBisag dojansg [N 0$ 4o wy 60/L2/t  8O/1/0T ws MINDE - D007 Asewtsg Jo) uopduotag uBisag dojanag  0YZIAIT
19 uBisag dojanaq (= 0$ 4o wp 60/LZ/T BO/T/OT WS  MWOE - doo7| AEpundag joj uopdiursag uBisag dojdaaq 052102
“135pg uBisaq dojRalq 0s 4o wy 60/LT/T  80/1/01 ws MNDE - dooy Aiesa ioj uopdiosag uBisag dojaadg 0921032
33lls waishs dojanag 0% Yo wgy  60/£Z/7 80/1/01 w§ MWOE - doo kieusag i) uoprsyads waysks dojana@  00€10IT
325 waysks dojanag 0$ Yo wet 60/£2/T 80/T/0T WS  WADE - dooy Aepuno a5 joj uograynads wasks dojaasq  0TE10IT
13345 waishs dojanaq 0$ Yo wet 60/LZ/T 80/1/01 WS MNOE - dooy Aienaay Joy uouelynads waysAs dojaaag S9ETQIT
Amung 3 007 MNDE 0$ uo we9  60/SZ/Z1  8O/T/0T wST Asrwnuns 93 doo MNOE 0520
1L T41"60/52/21 : |POLIGTESS | MDETER WES  G/SEITY bidhec e T 09 0o Mmot T')
“|nbay udrag datanag y |05 Yo Wzl GO/OE/E  80/T/0T w9 doo] MWOE .10) sauainbay udisag dojanag  SEZT0IT
suuby ulisag dojanag H 0$ Yo wzy 60/0E/€  80/1/01 w9 swagsAs oddng g 1oy suby uBisag dojaasg 9EZTADT
“sew i__m WA WO uln_ll 0$ Yo wzt 60/0E/€  80/1/0T w9 MINDE - 2IUBiEf H2jy pUe BIH WIOMdY  S62TADT
u) uBisaq |emdasuc) Eﬂ 0$ Yo we 60/SZ/T1  80/T/0T WST MWOE - @Tu/m aepianu ulisag leradasuo)  SOETODT
2y ufisaq [emidaducy EEEET Ty [05P'66S 4089 we 60/52/21  80/t/01 MINOE - Asewiling suaainbay ulisag |enydaiuo) ovL0S
TTTTAL) '60/S7/71 A— 0 : L JiT BT/ < — S ey o ¥ T
ng ullisag [lemdazue) | 4o wes  EO/ST/TT  RO/T/OT 413 MINOE - Asesnung Ul (emdaouc) 04505
|7 VT A1) '60/57/7] — b s 413 MIIE -+ ubisag pemdasios 1 T141D
13 TTAUD PT/0T0L A - 4 | f 1] so/t/ol MWOE 412 Z'1dL
“quawhnsu; [eigie) Mo | | | 4o e YIRUIL . ¥1/52)5 WiE UOQITUAANISY) REIIE)  OEEENIT
3) ‘mifissasg sy 0% yo Wg ¥1/92/s vi/9z/e we UOOmUHUN S MOj) JImeiatwa) "aunssaig |9sL  0BEENDT
+933)|07 EeQ ||eisu] | | _ os 4o w9 €1/52/T1  €1/9t/6 we g1 Uoliod] Wwanshs alesois puk Bonda)ed BEQ N OTPENDT
18014 wiavhs 1013u0) 05 o wot ¥1/9Z/s €1/92/6 we RuiueSold WHSA (OAL0) OLSENDT
-3} 'aINS a1g BIMH0I4 | 05 vo we ET/9Z/6 Z1/T/01 Wil 15u) Moy dwia ‘ginmalg 203004 OOVENIT
“133)(07 ERQ E_HME H 0% Yo w9 ET/9Z/6 ZU/T/0T wWZy - ubuhuod) wiEneks ¥es0is pus UonTanod e 2indold  08KENDT
$530.14 '8 1UBLINASY| i IP0PI5'95  USOE wyt yI/vZ/L TV/T/OT Wz 413 MINT - Adeliwn § Jjmau) |40 $539014 ' IUUNaSLY 0E0TS
TTSTTAD P1/0T/ L Am— s | |1eO'YEE9S | HRODET - WNE o SINEILT T o sk  Wusiniisu) £
“dleada3esy) W | j | | 05 4o we vI/92/S  PI/9L/E wg MW - doo Arpuoass Jaj Jamod [EDI033(3 (EISUl 09PENDT
- d [efidag jesu) T 05 uo ws $1/92/S £1/9Z/1T w9 MINT - doaT hiriuiig 10) 1Mod 1€2(033(3 [[BISU) OSPENDT
- ue juawdinbg (Bsu| 05 4o WE YI/9T/€  €1/L2/9 w6 don] Awiig so) Buidid pue Juawdinbg \su) OSZENDT
- ue juswidinty je1su| M 0% Yo wg vI/92/€  €1/L7/9 we doa) Airpuaaes Jo) Buidid pueuawdinbg syl 09ZENDT
o) dod 153 MAT R 7 POOEZFES U0 ws YI/97/s  €1/L2/9 Wit Lmuring uonejjersu] dooT IsaL MINT 0780S
sy Juawdinbg aaraig os yo wg €1/92/6 T1/1/01 wzt dooy Asewiig sop Bndid pue wawdintg aindold  OZZENDT
~ue Juawdinbg 210y | |os yo wy £1/92/6 TI/1/0T Wit dooy Amepuodas io; Suidig pue Juawdinbg aindoid  OEZENDT
wo|m]|w|[w[m[om[w|w[ow|o|w|w[o][o][w[w[oc[wm[w|[w[o]o][w|w]jo]o[w]w] _..3: TE_ ﬁ _ _\
5102 HOZ £L0Z | e EL0Z oLE [ 1etpng Bpng ey Lo T] veg g Sy Apalny Qt fey)
il €1 BOORIE Anp 419 _ (219} Aymae (50 weuodwod dNON|




U sWsAs miBnEwILG ()

AEWUING e HIOM BUIGRY 0]

WO EnioY

sounisajiy Buisioa Bpnjoxd - 419 Jel WS L 6 10 ¥ abeq RICIEAIN & * glop Bumuny I vou3 o eas Buuiewsy T
“*Jepuodas p|ie Asetwig 00D EETETS  UOOZEE w9 T1/82/9 11/€/01 w6 419 MINOE - Aeuswing qJ Alepuoaag pue Atewsq 05908
“TETTU ‘T/BTI9 §i§ H
~)53Q UlRIUINN/AEpdn | 05 wg 21/82/9 TT/E/01 wé 41D MIWOE 10} SIUBWaNNDaY UlNED LmUEW f2Epdn QESTO4T
~gja83u) uflisag eury | 05 Yo wg T1/82/9 TU/E/0T we MINOE - Q'8Y/m ddelua)u| udisag euly  0SSTGHT
3y uBisaq 1) MINOE STUELS 400s wg ZU/8Z/9 TT/E/01 W6 41D MWOE - Alewwing swawa.anbay uBisaq jeuty MWOE 0905
- UETTAD TL/82/9 TELS [TRYELY  TURIOT WE : :
*13jduio) udisaq [2ulf & 114 Ll WE nfer/s Lo 410 MWDE - praduio) ulieag |euly 0590
~Asewnuns udisag |Fuss 04 4o g rifegfs  rTifeion wit 413 MNOE « hissauns LUdsag [euly 06505
3 ETTAd TUPEE
-+ asmpesadiuay 1oy ad 0% yo wo 11/i2/9  OT/T/v wst jpauo) simerRdwa) J0j0d 0657047
*qu0) ansiiig 1) ad 0s Yo wop 1T/L2/9  OT/1/v wst 10NuU0) aInssald 10)Ad  0092A4T
1onuo) Moj4 10) ad [ 4o wp /LTy oYty wst 100UDI MO3 40§ Ad  0T92AdT
33014 puUe juawnnsY S9P'8SL'1S  UYvBEIL wo 1T/£2/9  OT/T/b WST 41D MINOE - AJBWWNS Od |00UOT S5301d PUE JUBWNASY| 07405
CETTTAD T/LU) A— 3 |§§§§
sivawdinbg xreu)d NS 0$ Yo T1/s2/8  T1/62/€ WS SuouEeds Jwawdnty aapruny 0987047
~+jo) sBuMei) aindasy 0s Yo wy TU/97/s  TI/LZ/1 Wy MNDE - (#1093 dool Aepuodas so) shumeig amdald  08b2adZ
18suaplio) Joj ad 0$ Yo wy 11/22/9 01/62/6 we imuspuolJojad  Q6ETAAT
"B, MeSUSPHO) 10) Od 0 4o wry 11/L2/9  01/62/6 we AuE| JaE s EESUSPUOD JOj 04 0OVTAAT
nd J@eM P#a4 10} Od 0% 4o wy Tt/¢2/9 01/6t/6 WE duing satep pasy 10§ G 10510dT
~-ap 1a1em PRa4 10y ad as 4o wi 1T/L2/9 01/6Z/6 we VIAWEH JFEM PSR4 1004 TESTQIZ
logsaraq 10) ad 0s yo wy T1/L2/9  01/6%/6 we IoBERG 004 OPSTAdT
104 sHumeiq aiedaid 0$ Yo wy 1T/87/€ 01/62/6 w9 MWNOE - Bund)4 d00) Aiepuodas so) shumeig aedald  09v2QdZ
10y slumelq asetard 0$ 4o WEg 11/8Z/€ 01/6Z/6 W9 MINDE - e doo Aewng so) sllumesg asedasd 0492042
g [eUBNPU) ULIOYI3d 03 4o wy 11/52/7  OT/0€/8 w9 AINSO|IUT | H 10} jualissassy Mags [BUBNPU WLBlad  06YTAdZ
Joy sBumesq asedasyd 0% Yo wy or/8z/zt  01/08/9 w9 AADE - Buidig dooy Liowiig o) sdameig asedaid  0sKZadz
ag wiwdinb3 dojaasq 0$ 4o wy T1/87/¢  OT/T/v wil uinag maudinby dogasag  opoTade
—3tug uieyulew/aepdn | 0% yo ws t1/9z/t  ot/1/¥ wol B i) MOp 1533014 UMUIeW f3EpON 0601GdT
d weuiew/arepdn 0$ yo wg T1/9z/t  ot/t/v wol SR v fSepdn 0011042
1ag weyuiey/alepdn _ 0$ 4o wg 11/9z/t  or/v/y wor  dooy Ampuoses o uohdutsag ulsag umaew/#epdn . 0911047
“193Q urme/alepdn 0$ 4o ws T1/97/1  OT/1/v wot doay Mg sty uondixsag ulineg umuew/=iepdn. 0121042
“115q weIIeW/21epdn _ 0% 4o wg TT/92/1  OU/1/v wor jund doayisag oy uondusieg ullien undew/siepdn 0vZT04T
113590 udisaq Aepdn | 0% 4o we ot/gz/zl  oT/1/v we MNOE - doo') Alensa) so) uondiinag ubsag syepdn 0SETQdZ
"1131 J0J QI'7d Mepdn | [ yo we  0T/8Z/ZT  OT/i/v we MINDE - dooy AJeial Joj aigd Jiepdn 08€104Z
J13ds waishs aepdn | 0% 4o we or/8z/Tx  OT/1/v we MWOE - doo Aseassg s0) vopeayads waishs epdn S8ETAMT
AS Uiy /a1epdn 0$ o wg 11/92/v  OT/U/v woT 007 Adrwilid Joj uaaeagisads wanshs umuew/aiopdnn 0TPTQ4Z
_ As utelue N /arepdn 0% yo wg t1/9z/t  ot/1/v wotr 7 Aiepuodas ioj uoaedgsads wimsks v/ aepdn 0zZbTadZ
*3u3 dway yiH 0% uo wy ot/oe/g  OT/T/v ws oy dws) yBiy uisag 005104
| 1epUOIIS pue Alewilg STE'TEY'6S  UDZ6S9 WI T1/52/8  OT/1/F wit 410 MINOE - Asewwing gg doo) Aiepuoaag pue Aiewig 00£0S
_ S TTTTA TH/S2/8 A |STETETES  MOTRSE Wi TSR OVUY Wit
143Q urRlUIe/21EpdN [} un ws TI/97/1  OT/1/v WOT " MIWDE 20 530Q Suawanbay ullsag umuepw/=epdn  01510dZ
0$ uo wg T1/92/1  ot/1/v wot MWOE - 0'9y/m 3oepAu) udsag Lieuwijald  OESTALZ
190'€£$ Yoos  ws T1/92/1  OT/U/F WOT 31 MWOE - Alewuwins suaiannbay udisag Aeuiuijald 06908
Tvrrnn e | 005 | gg .
3 ublag Aieuiwyaig @ 13 o wn Lifetse 412 MINOE - Mdwor ulisag Aeuusag OFI0M
"5 uBirag Azeujuizng [it3 uo wy TUSE onfti wit 417 MWDE - Amunung ulisag Adeunsaig DBS0S
4 TTED IS 4 i pf - ubisag
18|03 &eq J0} 07 0% Yo wey  60/SZ/TT  ED/6I/G w9 313 MIDE - Waishs adesols pue uon3a|jo) me@ 104 A) 08910
-:q uBisaq J§1 dojdAsq 0$ yo we 60/62/9 60/TE/E WE uondiisag udisag 391 dojanag  08KIAIZ
-y usifag 29| dojanaq [EETEEE |05 Yo we 60/0¢/€  80/T/0T w9 Qquawainbay udissq 391 doj3rea OPYTAIZ
*a3aid pue JuaINsu| = 0Y6'S9Z'IS  U9S98 W69 60/ST/TT  8O/T/OT wST 413 MIWOE - AJewLung |01UOJ $S3201d PUB JUBWNASUY| 0080S
"ETT 1410 '60/ST/T A Eslig
114 10) QI8 d dojaAaq wy 60/ST/TT  60/62/¢ WS MWOE - 4007 AJewild Jo) QI'Bd Hejaraq 0471037
*335 10) QI'Rd dojarag == om _s wg  60/ST/TT  60/62/L wS MWOE - doo7 Arepuodas 10) gjgd dojaaaq  0BZ1AIZ
*131 J0J QR4 dojanag 0$ 4o wsg 60/S2/2T  60/62/L WS MWOE - dooY AlenJa) Joj ai'gd dojarsg 0621017
“{dooy A g dojaasg 0% 4o wy 60/ST/ZT  60/6Z/L WS MWOE - suogeayidads Buidid dooy Asewnd dojarag  09€1QdZ
w[m|w|w|w|[om|w|[w|[w|[o[w|[w[wm[om][w[w[w][o][w[w[mw[m[w[w][mw]o]w]|[w] [T o
§107 PLOZ EL0Z 2102 1102 | _BD0E | wihipng B i iny sy Apaymy i Apsay]
FLEL 6ODEE _ HNPAYIE 4170 (410) Amoey 58y wouodwod dNON|




aU) ‘SlUEIEAS RisaBLd (0)

ATUUNS Ak, 100 BUSRLISY 0100 S

MO oy

= EETT P1/LYL A—h

R DESUIPLID

33§ EuLi azjeury
asag :u_uvn azjeury
"9L Joy n___ﬂn_ dzjeury
g 1atem PR 10§ 04
"“3H JaNRM 234 10) 04
Aqesakag 103 g4
Jasuapbo) hau a4

10) a4
sQI9d d2euly
g udisaq azjeurd
343 ujsaq azijeuly
“+3gaq) uBlsaq a21(euld

)

Yo
o
uo
uo
Yo
uo
uo
uo
o
Yo
i)
Yo
o
)
uo
_s

w9 T/ez/9

wg T1/82/9
wg T1/82/9
wg T1/82/9
wy T1/82/9
wg z1/8Z/9
wg z1/82/9
wg T1/82/9
wg T/62/T
wor  z1/62/2
wot Ti/6z/t
wot T1/62/T
we T1/62/€
we T1/62/€
we T1/62/€
we Ti/62/€
Em Tr/ez/e

473443

Ti/elon
I1/€/01
I3/€/01
Tt/g/01
TT/€/01
I/e/01
TT/€/01
Tr/e/o1
1t/e/o1
Tr/e/01
11/€/01
17/€/01
F1/€/01
11/€/01
1/g/ot
T1/g/01
T1/€/01
11/e/01 w

>>s_om an.n: __r_!..w.— .6_ :n_ﬂu..__.umn_m E!ﬁm nai_._:

MWOE - d0a7 Akl Jay Leudiissan ulisag azipuy
MINDE - 2007 Aseniag s0f Qigd 22EULY

duing lalem paad sof o4

Simean JEEM AR 40) 04

Jmeraeag ) 04

JFRUBPUOT 40}

RUE] JATE M METUSPLD] B0 04

IR FEUH

dooy Aiew) by sog uoudussag ulkag arjeuy

dony diepuodas wop uondlsag ulisag atieuy
suonesndyuny doot1sa op upndussag ulisag aneoy
g - doo Asewinig Joy voREYads wogan nsuo) dojaneg

~ do07 AJepuodis Joj UOREYACS BORINDIUDD do@EAR]

MWOE - d007 Arewuig soy siumesg Suidig :ajdwey
MWOE - doa7 Arpuosas shumesg Buidig Rajduic
MINOE - dooT Aeiiinig sop sujmes (e31033{3 #lajdwey
MWOE - doo] Aiepuniag sfumei 30333 #19)dwos

0490

S6ETAIT
0141047
oTLTadT
0841037
0ovL104Z
0S£1042
09.1042
0LL103T
0482042
0887047
0682042
0162042
0762042
0£62042
0v62a4Z
0562047
00TEQ4Z
0TTEQ4Z

_SHEEEE

S A = A

bl o 3__0_5_8_3_6 v [ s0
8102 [ 3

10T | Z40Z |

LioE

wlw| o|[w|[w|o|[o]io
]

o107

=N ,é_ b ]

Sty Ky

BLEL BODEE

SPIES 413

(419 Ampoed oy

s9U0ESHA PO 8PAPYS - 41D LBl HEV] 610 ubed nanwie & Wom Buneway SN Wo43 )0 @ Bupelisy I
~3) ‘asnssaig es] R o yo wo vifoz/e  v1/oz/9 we uogeUAWNISY) Mol ‘3umesadwag ‘Bunssaud [[BISW SLENIT
1Houd washs jondo) I (113 Yo wp ¥1/0Z/0T  ¥1/0Z/T wg umwesBoid warsks 103U0)  SKIENIT
L m:.ml.» 2un0id [ Yo wzt  EY/ez/9 Ti/T/0T we uouEUAWN IS MOJJ ‘3UMeIada *aINsSald Aind0ld  SELENDT
587044 1§ WBWINIEU| EG6'SBLS yo wp v1/0z/01 NS\S WGZ  WOE - AJeWWng UoLINQSUO] |43) §53304d 1§ JUILINASU| 0v80S
75T T YI/0T/ot A SeESELE  up W /ot EU/LOL W AN J0R ) #8838 4 T BRI
.:B_Eua leisu) [ o wz ZSNE v1/0Z/z wo AMNOE - dooT Aewilid Joj 1am0d [ENRIF |EISUl  DOBENDZ
i &a.ﬂé syl I os 4o wz v1/0z/8  v1/07/T w9 MADE - 4007 Aiepuadag Joj Jamog O3 (B35 OTBENIZ
A__ﬂ_:uwm je3sul l | 0% uo wg vi/9T/s  viI/vT/U wy MINDE - do07 Arepiaj 1o samog ER00aF B354 DSBENDT
“tue Jupwidinkg yersu) I 05 Yo wg U/PT/T ET/97/6 Wy MINOE - d007 Adeasay 1o) Bud)g pue lwaudinby |EsY) OPBENDT
e yuaukdintg _22_ o 40 wo vr/0z/9  E1/vi/6 We MWDE - doon Adewitag o) Budig pue yuswdinbd jlesl 0LLENDT
~ue EM”M_:H __EE_ [} yo wg vT/0Z/9 ET/vZ/6 we  MWOE - doo Aieplosas soj Suidig pue uswdinkd ESUL 08ZENDT
071531 MO (235U 000'9¥E'998 40 wg v1/0Z/8  €T/¥Z/6 Wl [Aseununs} sway doo 153) MINDE (lesy) 0T6ES
 juswdinb3 yrodsuely [ 0% Yo wo vy/1Z/1  E€1/SZ/L w9 MINDE - doon Aduijig sop watdindy Liodsue).  DOEENDZ
- juswdinby podsueyy (S 0s uo wo P1/12/1 €1/5T/L w9 MINOE - doo Airpuod s so) Juudinby podsutsl . OTEENDT
~iawdinby 3imaeynuep 0% uo wo €L/EZ/TT TU/9T/TT Wil MINOE - doo Amwg 10) wawdinby ampoejnuely.  08ZENDZ
“tawdnbg aimoeynuew " 0% 4o wo €T/€2/21 TU/92/T1 Wit MWDE - ooy Aiepuades Joj Ak nh 2inaejnuel 06ZENDT
4 |8INIAT 2aN g (113 4o wor ET/LZ/9 TT/T/OT w6 MWWDE - 0007 Aitulig 10} | 1B 13M04 (BILND3[F 2503004 OYLENDT
g |3 AN0I4 3 yo wot Et/c2/9 TT/T/0T W6 0OF - 6007 AIEpUBIBg Jo| LITI 18mad (E3L193(3 1n30id  OSLENDT
~-ue Juawdinby EHE.. 0% uo ws E1/97/6 TI/T/0T Wzl doot Asenaa) 1o) (e Buidid pue Juswdinkg 2:m3040 DEBENDZ
1B Buidd aan3ay o uo wg ET/LZ/9  TU/T/0T we MINDE - 0007 Asmwiig Joy ey Bupdig 2:0024  09BENDT
B Buidld im0l 0% 4o wg EY/LZ/9 TI/T/0T we MWOE - 4007 Aiepundas a0y | Bundid 2oty 0LBENDZ
g (@A BIN0IY 05 4o Wt ET/LZ/9  TU/T/OT WE  MINDE - H007 AIRIIAL 0] |JEIN JAMO4 |EU[3 20904 06BENDT
01153 MAQE 21t h OFI'SET'ES  WIELT  ws E1/97/6 TI/1/0T wzl (Aseununs) swiay dooy 15310 MINDE 2203044 0T6£S
S TSTTHL vi/0T/E A S S R G = — | o g e, )
hiesdras usgsnasios & o5 40 wp  ¥TfoLfor wp MIMOE - Sathuio) uouanasue) oPTIW
LEWILING BRI t 05 uo wa rifozfor  zu/t/or wsg 419 MWOE - Aiminung uoganasuo) 01205
STTAL) PL/OTI0T e . i SE6 R OLS  |YoRel  jul rL/ot/01 | T1/1i00 41D MINOE - UOnannsmg § 7 L4LD
227 BUOY JFLZINI I 000's01'955 4o wg f1/5z/3  1UEoT 413 MINDE 10} 1uswdinb3 pea] 3uo) wawainlold 097THdT
3B JO WA II0IG 000'009'T2$ 40 wo ET/€2/6  TU/E/0T Wy THI “THI $19183H J1W133(3 0] | e 0 WBWaINdeld 00€THAZ
“'ue J0qe) WAWIIAI0 I DOF'ETO9S  HDOGE WO E1/€2/6 T1/€/0T Wi 412 MINOE - UONEII0dSUS) U JOGET] WAWINI0.4 00905
1 T ELEZIG [ g E | Bt/EOL |WyE AL MINGE - a0l oo Buoq e b4
“yasmeadwhy 1050 CEEE | 05 wg LT/ TUeLE WS [0Nnu0) d1Mesadwsay 10) 04 090804T
“ue) Ezmmw.-u 10)0) R | |os ws ti/te/t Tifetit ws |0nua) aInssald 10) Q4 0L0£Q3Z
|auod ;nmﬁ 1040 R os wg /Le/t tifet/t ws j0i1uo) Moy 10y g3 080£EQ4T
5593014 B WpwInAsy| O01STLTS Yop9sT  ws [A773 /7047174 319 MINDE - Asewiung g3 _o:_au 5595014 FIUSWNIISU

2 dNON|




O} UASE 2B o) T, Sy e——rY TR ] NOM Ny
“SeuoTRaT BuPso i BPRPKT - 410 5 HEVL 6109 0bEg USSAIN @ * wop Buewey IR Vop3 jo e Buewsy [
~noAey Y0 axfizid W 05 4o we 01/87/6 OT/0E/L Wz sinoAe] eIy daedaud  0£020d1
sinoke doys aseliess | |os 4o we 01/8Z/6 OT/0E/L wy anodey doys asedaig 0802041
oy Wwawdinby aieHaly WD 0$ 4o we 01/82/6 O1/0€/L we ok wiony wawdnby aedasd 00120dT
TIN04g Batg i0i (1) I 0$ 4o wzy o1/er/e  OT/1/9 wp A UoNIA0 3414 40) Od 0€TZAdT
“~mog Avuadiaw3 idj 0 S [ uo wzr  01/BZ/6  OT/1/9 wy wiRpAg samog Audiawg o ad. OPIZAdT
~Bupmes s oledssy MR 0$ uo wor OT/TE/S  OT/1/v wi sluimelg aus aiedalg 0LLTQ4T
| . | | |o$ Yo wg ot/sz/6  OT/T/v w9 Hupweig EimaEipy 3uppng aiedayy  0T0ZOdT
| 03 Yo wzr  oU/82/6  OT/T/v w9 siupme g EauegIsy Snpping 2ed2lg 0E0ZAdT
0$ Yo wzr  ot/8%/6  OT/U/v w9 suawanbay ulisag fupprg weuew/aepdn 0v0ZadT
_ | 3 Yo wet o1/8Z/6  OT/1/v w9 shupwiig e Buging aiedig 0502adT
WASAS JYAH 401 01 0s$ Yo wzt  01/8%/6  OT/T/v w9 WHEAS JUAH 49 04 0Z120dT
| S JaMod ule i 0 I | 0$ Yo wet ov/8z/6  OT/T/v w9 wasAs iamog U Joy 04 091ZQdT
| - pue zi: a9 0d I 0$ Yo wp TW/it/9  0T/T/y wst YJomay(s Ajie3 soj vonepunod Bppg pue Aon a4 wad - 0p22edT
uynn Pl Suipping oS,SN_NW .s&.: we Tn/ee/9 Aseunung g4 s3amsn0 pur Buiping 0EL0S
ummf.__.u :\NN\w[ TIEw L . i L2
d TETAD T2/ A—— GRUDELyS  (MOGOIE | . : . ~bseg _p.....__.i.r_ T LD
| "121eM Bunoo) 10) @D E os (] g [MINDEET UDURLOD] WaRths JTep SUN00] Joj a3 06LTADT
1 Jamm Jiem 10y @) I 0$ Yo WEg 60/52/T1  60/6Z/L WS (ANDEST SOUnIoT] JUaE L JIEM 3I5EM JOJ QD 0281001
| ddns jeanuey) 10) @ ﬂ 0$ yo we 60/S2/21  60/62/L WS (ANOERT Uouniod| waehs Aiddng pauwaylloyad  0SBTAIT
-k a2e] Jea 10y 4 [ 0$ 4o WE 60/52/21  60/6Z/L WS (AWDERT o] waishs 3024 1roy J0j @) 0881001
- se uaBonIN 10§ QD wﬂ 0s Yo wg 60/S2/T1  60/67/1 WS [MINDESRT wowhood) waishs sen ualonin J0)ad 0161001
1y passaidwod 10y Q) ﬂ 0$ Yo weg 60/ST/T1  60/6%T/L WS [MNOET uoILod) washs iy passaidwel Jojdd)  0Z6TADT
_ 3 pazinssald 4oy 4 ! | {08 4o w9 60/ST/TT  60/6T/L WS wayehs sme g ooy peunsiaig 10) Q3 OSPIQIT
dwes wngay 40y gy 0$ yo we9  60/ST/TT  60/6Z/L WS wianshs Buydies wrujay 10 g2 [J1a1{s74
L dn-aey 10y @) T 0$ uo we9  60/52/Z1 60/6Z/L WS waishs s dr-aER 100 QD 025T0DT
_ e ajem payng 10y @) T 0$ Yo we9  60/ST/TT  60/6T/L WS WIAIEAS UDGINPOIY JARM PAgLNG 030D 0TFTQIT
3y Aiepuodas 10j g ) [ uo WE9  60/SZ/TT  60/6T/v W8  UOWIAS MNDE Wasls uoEyLn Bk AEpUoIas U0 @D 06VIAIT
_ - Sei00s wnjoy Joy g7 | 0 uo We9  60/SZ/ZT  60/67/v WB  OUIAE MNOE WmsAS Ayddng pue adeimis wnnsH o0 S6KTADT
~ue afelol§ aH 10y ) ._|..i|r —— 0% 4o we 60/ST/TT  60/LZ/T WOT  WOEFL uowwos)wasds hddng pue alfesoig a4y 4oy @3 DEZTADT
“HedyIng 4 10 g7 EEm—mm (04 uo we 60/87/L 80/1/0T WOl (MNGERT UOWWaI] Wasds uomeaing 54 10) @3 0121021
“nd 3H ?..E_; -y | 05 4o we9 60/6Z/v 80/T/0T Wi 3] UOHIAS MINDE WaNTAS Uonedljing 3y Amwiig Joj ) SBYTOIZ
g @) swahs yioddng Ty (680'085'TS  UVSBOT W69  60/SZ/ZT 80/T/0OT WST Asewwng g3 swasis 1ioddng 08205
PTTETALD '60/5T/7T mmm—— (S OS5 SSRGS SO STIRT ROMOT ST aaw T
sInoAe Wwooy jonuo) == 0$ yo we 60/SZ/2T 60/8Z/6 WE Enodl] u oy |0 Quog 0691021
anofeysoy0 I _ 0% 4o wy 60/22/8 60/62/S WE sinofEy adyo 00L10T
QnoAr doys D 0$ Yo wy 60/2Z/8 60/62/S WE snodr doys  0TZTAIT
*noAeT Wo oy .:,La_zuw [ 0$ 4o wy 60/22/8 60/67/S wg wodeywooy wawdinby . 0£210DT
e wawdinky ssadold N 0$ uo wy 60/6Z/L 60/6Z/t wE noAey wawd\nby s53304d - 0ZLTADT
mog AruBlaw3 1d) 0) SIS 0$ Yo wg 60/82/6 60/TE/E w9 wapAs samog foudiaug 0y 0l 0£8TAIT
+Ag Jamog Ul 1) 0O 0% Yo wy 60/82/6 60/TE/E w9 WAsAS sawang WP 0 0D 066TADT
| g 1918M YS314 40} 0) N 0$ Yo wg 60/5Z/6  60/1£/€ w9 waysAg Alddng Jaiep rasd soj 03 086TAIT
“~Aeq Buippng um_azn | 0s Yo wg 60/L2/8  60/L2/T w9 nakey Juiping defarag . OESTADT
| wasAs JWAH 10) 07 IIEEEE— | 0s 4o wy 60/22/8  60/L2/T w3 wWmsAs IgAH £0) G 0£8TQDT
“nIat0lg tc._s_ 0> . 0$ yo wy 60/L2/8 e60/LT/T w9 wWaASAS voIaId A 504 1 06810T
“uesHfIugsioy Joy 07 NI | 0$ Yo wg 60/627/¢ 60/62/1 w9 sauriyfiuavon i aa 0pL1A0T
"saq ..:i__a dojarsq r 0$ yo w9 60/0€/€  80/t/0T w9 swawannbay udisan Buppng dojasag  00STADT
_ e pue sapmg aus H 03 yo Wz 60/0E/€  80/T/01 w9 WNokE] pUE SHPMS 3K 01ST0IT
saipms Aun !.m 0$ Yo wo 60/0€/€  80/1/01 w9 salpnis AN 0251001
~ugsdl |muawuoAv) EEEEE [0S Yo wzl  60/0g/€  80/1/01 w9 Suutal pEawvonAul  OPSTOIT
_ iy pue Suiping mﬂ OET'6Z8'TS  YOO9YT WE 60/s2/T8 Asewnwing g3 saan pur Suppng omSm
| | TrELdD s0/ST/TT 3218 " pus B
_.. TET413'60/52/21 ..u.«..o {Enidemeg 1'C 141D
410 €1 ¥ 1/57/5 A _ £s dOB pue Buiping 419 £1419
wp  prfeLion :.aa_a wy UOEISUNASU) MRIGEEY  SLLENDT ]

annimpy tE—\
(412} Ain 4 1959) NROTWOD JNON]

S ¥LOE i Zi0E LL0T | 0102 BODE wprg
BLcL sonErs _ BNPALIG 410

~JUSLINOSUY B gey
| o] EﬂB_B_E wlm| mlw|w| wm|o|w|w| w[on[w[ow[o[a]Jwlw][e]o]w]|w _ _ l.ﬂ._vE_ _
o) ng




2U) 'SWeISAS BJBARWII (0)

SOUOIS8|

W Buppom 8pNRX3T - 31D “1ENY HSV.L

AIBUILING A HOM BUIBWRY (2300 IR HOM [BMoY

SWISAS (edtueyddy | I
uonaN0Id n___si_,_ [ ]
11 3(qe) pue yhpucy M
Buipis 4._n Suyooy W
Yiomiuog @2sou0) N
| sz1190
og3n asuo) ajenu|
"uoupARIX

rasues Bupping

L

|
“fiomays D]

“ZI))qOW pue JIenuo)

810 2 aBeg SuaISIN & ) om Burewsy I Lou3 10 AR Buews)y N
0% Yo we  e1/sz/el EU/LT/9 w9 SWaAS jeqUeyddN  D9TTNIZ
| | 0% o WET  EV/67/L EV/LT/9 wi uonsosd BurayBn  OLTINIT
0$ 4o wg €T/L2/8 €1/12/9 we Aey) 3)qe) pueinpuo)  QBTINIZ
0% Yo we €1/te/o £1/62/v we Buipis pue Buyooy  OSTINIZ
0s Yo wg €1/62/v  €1/6%/T WE yiomuuog Ranuo)  OPTINIZ
[ Yo we €1/62/1 T/82/21 Wi azMQOW  OZTINIT
0% vo we TT/8Z/TL  TU/1/0T W 51724007 UoGe|(EISU| PUB UORIN A5UD) AR STTINDZ
[ 0% 40 wy TT/82/9 T1/0E/ZT W9 uonediwo pue |jyyreq ‘uoNeARI] ‘JJ0MaNS  OTOINIT
03 Yo wg tr/0e/zt  T1/E/0T we J40maus Aj1e] Joj 1|IQOW pueIequo)  STOTNIT

p8Y'ory'29S  YOREZ vi/92/¢

1t/e/01 Asewwns uonannsuo) Buipjing 0EROS

CTHETAD PT/T/E - | | s i
D VE T PL/OL/S e - A FI7507 uonIngsuod) ¥ idld
“@eayufid aH 904 04 - _ Ti/6T/s  11/€/01 {MWNDETST UDWIWOD} WAISAS UOREJYLING 3H 10) 03 099Z04T
ve aBeagis 3y 10§ QF 0% wop y/ez/s  11/e/01 IMWOEST uowwod) washs Aiddns pue 381015 3H 10} a4 0£9Z04T
“sagep Bnjoo) oy 04 _ 0s wop  7/6Z/s 11/€/01 wg (MWOE'BT uowWO) waksAs saiem Buood 10j a3 089Za4T
“'ddns (eafu3y> 10§ g4 0$ woy z1/62/5 1T/€/01 wg (MINDEBT Uowwod) washs Alddng jeanuayy Joy ¢4 0TLZAIT
| 1 19®M MM 10} 04 _ 0$ wor  zi/ez/s 11/e/o1 we {MWOERT uowWO2) Jauneas| 19BM ALM 103 @ 0ZL2Q4T
"A§ @3e4] 10aH 10} 04 0$ wov T/62/s  1T/g/01 we {MWOEBT uowwod) washs aJes 1L3H JOJ 04 OELTAAT
“py passaiwos 10) a3 0$ woy  Zu/6Z/S IT/€/01 we {MIWOE'ST UowwI0d) wajshs sty passa1dwo) 10§04 OPLZA4T
“ seg ulonN 10) 04 | |os woy  2u/6z/S 1T/€/0T ws {MWOERT uowwod) walsAs seg uaBONIN J0j 03 0§£204T
1)dwes wi|aH 10) 44 [ 0$ w9 1/8Z/9 11/€/01 w6 washs Juidwes wdH J0} @4 0ZSTAIZ
Sem pay|ing 10y a4 | |os wg T1/8z/9  1L/E/0T we warsAS UOHINPOIY JANBM PaYLNG 10) Q3 00LTAIZ
19 M dn- kel 10) 04 0$ we Z1/8Z/9 1T/€/01 we woisAg Jaem dn-Jyew 10§ a4 0662042
3 pRURSIBI4 10) 03 0$ wg z1/82/9 11/E/0T we waysAs ;e u00) PRUNSSIIG 10 A4 DOOEAHZ
15 q4 Swashs 10ddng _ WEE T1/8Z/9 IT/E/01 we 41D MWOE - Atewing g4 swasAs yyoddng 09905 _
TE € T4l ‘TU/BT/9 ; sosiohel LSRRI e g 20T
“ues)/BunsioH 19y 04 NN 0s we T1/92/6 TU/1E/T wg SIUBSD/BUNSION 10) 03 0SYZA4T I
WaSAS JVAH 19) 04 S 03 we T/9z/6  TY/1E/T we WISASIVAH 10} 04 09vZadT |
0231014 2314 19} 04 ISR 0$ we Ti/9z/6  TI/1E/T W washs UOND2I0Id 314 105 Q3 OLYTA4T
“mogd MusBiaw3 19) 0 T _ 0$ we T/9z/6  TU/TE/T wg wapAs somog buadiswz oy gy 08YZAIT
oy 0$ we Tr/9z/e  TI/1E/1 we washs Ayddng saiem ysa13 10,03 06vZA4T
“Ag 13mOg ujew 14} 0 BRI | | |os wg TU/92/6  T1/1E/1 we WaIlsAS JAMOd UBIN 10} 0 005204T
{00y joauod dzjeury [ =] _ 0% weg Zr/oe/t  T1/€/0T wy snoAe] wooy [oAuod dzijeuly 00¥Za41
ofe] 2240 sziewy WoEEE 0$ we ZU/0E/T  T1/E/ot wy ainofel 2210 dzieuly  01vZadT
~linoAe doys azijeury WD [\ wg TT/0€/T  Ti/g/0oT wp finokeq doys szijeury 0zvzadl
Huawdinby azjeuty M 0$ ZT/OE/T  TT/E/0T we 1nodet wooy wawdints azijewy  OppzadT
alun pue Suipng 00072 '€ T1/97/6  TU/E/01 wzl Asewnung g4 s3pnn pue Buiping 0Z01S
:mﬁc.zztmu C : I9L/E 1 T == — 04 S5 pue Bupiing L EE34Ly
1 EE TLD T1/7/6 I3/9T/5] VUEDL]WEE uBien {euld £C 41D
14 33811 1294 10) 04 DM 13/92/1  01/0€/8 ws (MWOE'BT UOWWIOD) WalsAS aJeJL JedH J0JOd  08ZZAT i
"edyINg 3H 10) 0 I 1/9z/t  or/t/v wol {MWOEBT UOWILIOD) WINSAS UOERIYLING dH 10J Ad  0T220d1
e aei0)s a 10y 04 T 11/9Z/1  OL/1/¢ WOT  WOEBT Uowwod) wasAs Aiddng pue 3Beicis 34 Joyad  0ZZZAAT |
2emIunoo) Joj 0 IS 1/9z/v  ot/t/y wot {MIWOEBT uounod) washs Jaem 3003 Jojad  0EZZAJT
“ddng (eawayy Joj a4 NI 1r/9z/t  OT/t/y wol (MWOEBT Uowwod) washs Aiddns [eswayy Jojad - 0922ad1
| 1:ep 1sep Joj od I 11/92/1  o1/U/y wot {MINDE'ST oWWOd) Juauneal] J3M ASEM J0) Ad  0L220dT
1 passa.dwad Jojad NS 13/9T/1  or/v/y wot (MINOEBT UowLWod) walshs Ity passaidwo) J0jad  06224dT
se ualon 10 0d TSRS 18/97/T  O1/1/v wot {MWOERT uowwiod) wayshs se uaBonN Joj Gd  DDEZAJT g
Jowes wrifjoH 10} 0 NN 1/ee/9  ot/uy wst wanshs Buydutes wnyay 10 ad  T1STAdZ
a1em payfing Joj ad tY/ez/9  ot/i/y wst Wa)sAg UOLINPO.d JateM PaYINg J0) dd  069TAdZ
~ 1@ pm dn-24eN J0) Od 1Y/Lz/9  O/1/p wsT walsAs Jaem dn-dew Jojad  0252AdT
3 painsiaig 1oy ad 11/LZ/9  OU/T/y wsT wayshg 1mepm Buijoo) pRunssald 10)Qd  0E5ZAAT
_ *'§ Qd swaxhs yoddng i | 67S'626'TS  YOSEET WE T1/Lz/9 oU/T/y wst Aewwing Qg swashs 1soddng 07208
TTETUD TU/LT/9 |BRSEIETS MOSEEL (WE O TeLm oyueestoo 0 Wik Meddng EETIALD
ue1)fBunsioy Joy ad | {03 uo wy TT/S7/T 01/87/01 Wy saues)/BunsioH 10jad  0112adT
5 Je, 0s 40 wy 11/52/7 01/8Z/0T wy waysAs Alddns J3em ysa43 10jad  051ZAdT J|
w|m]w|w|m|m|w]|w|[m|m]w|w]|[mw|[ow[w][w][o[om]lw[w]o[olw|w[o]ow[w]w] ) !_u_ _ a\
L0z [ £10Z | 0t [T | L0E 007 16png L1 S LTS sy :..h_wn S ) e
i £l B0/OC/KE _ BPALS 410 ﬁ (41 Aupoed 158 | Wauodwo sy 4N




U swasAs BiaaRLd (2)

sauasay Busiop sphioxs - 419 Sauy ¥5v |

10 g obed

ABWWINS A HOM Burutewey 1805UD R MOM IENTY D
QuoIseIIN @ * yopm Buuiewey IR vou3 o eAeT Buiewsy TN

ISTLTY Ammb
Do fuuey @
ojan e Buuesy
410 ‘ST
i ASeM pue HES3 |
Pjanag sunpadold |
VT4 ‘vi/stTt

3| pue J3A0uIn)
T4 ST/91/T

E.E..t..nq SENPENE Py 41D
[UERTA AT
suonesadp w0 suaidoarag Tumesy DESTWZ
Bupiped) 409 CF LD
wadnjasaq weidold ASEM pUE HESI [l A0 T
ajueuduiep 1 suotesadQ 10 Juawdojanaq ainpadoigd OTITMDT
BONPBI0I4 pue mwedoid 419 £ 141D

ﬂ___tk sUeL/T Wi
235 YU/ET/TT Wz

uzesz wip

RYIT EBQE wy
..Qﬂ\ﬁ v1/0z/01 wz

ST/51/6

$1/02/01 Wit

Bugsa pue JaAouIn|

Jewiing Bujuskswoy

OETIWIT
Bunse | pum macwing Aufjaed ¥ 141D

[P N i 410 MWOE

“yylng oy | | L EL/S2/TL El/at/e wE TAMNOES T UDURLDI] WiFSAS UDDESEN FH jjEssu)

dng |EoIWaYy) [|EIS 4o wotr  €1/57/Zv €1/97/6 we (MINOE'ST uowwod) wiayss Ajddng jemay) ((esup

§BIRIL I ||EIS | uo wor  ET/SZ/ZU ET/9T/6 we {MWOEBT UoUALOD) WaIsAs 32e1) BAH (EISUl

—e 38esas 3y - | [ Yo wot €1/92/6 E€1/L2/9 WE  (MWOEBT uounwod) wasks Ailddng pue adeias aH |fEIsul

a1em Fujoo) [y N uo wot ET/9z/6 €1/iZ/9 we {MWOERT uoWwWod} wia1ss Jarem Buljood |msul

1310 3SR (IE1sy| N 4o WET €1/92/6 E€1/LZ/9 wE {MWOE'ST UOWWOD) JUIWED)) JAEM JISEM ([ISU)

g passaidwo) iy 4o WET ET/9z/6 €1/L2/9 we (MINOE™ST UoWWEd) W)sAS Iy passaidwo) [fesu|

sen uasonmy _— Yo wor ET/9Z/6 €1/LZ/9 wE (MWOE'BT Uowwod) w AsAs seo usBosiiN (|eIsul

‘dwles wriyjay pesy) D : 4o wet €1/9%/6 E€T/LT/9 we wasAs duydwes winiay (DSl

1o pang (fFisy| yo WET  ET/92/6  ET/LT/9 we W2)SAS UOLINPOI J3IBM PAYLING |[BISUI

M dn-aew iy I Yo 34 ET/92/6 E€T/LT/9 we URISAS JIE M dn- el (B35

* pazsnssaud jricy| N Yo WET  ET/97/6  €T/L7/9 we wasAs Jmem 3u)joo) parrinssald (|esu|

12Y1Ing AH 31n2044 Yo WET €1/L2/9 TI/1/0T we (MINOE™S T UOWWOD) WASAS UOREIYING 3H 2IN20Ud

‘e 3805 dH 24n3044 4o wot €1/127/9 zTI/T/OT We 0€731 vowtwo3) wapAs Addng pue aFesors ay aind0ld

-z, P uo wot €1/tz/9 Tr/T/0T W (MWOEBT UOWNIO) WalsAS Jatepm Buljoo) aunzoud

Ang (EImu g 3undalg Yo WET €1/L2/9 TI/T/01 W6 {MWOERT UoWWOd} WIAsAS Addns jeanway) 3in30.g

SN, DI5ERY UN204d H Yo Wt €1/L2/9  T1/1/0T W6 (MWOE'RT UoWWWIO) UBUNE | IANEM ASEM 2IN201d

—5 581 Edy 20301y EETEI 4o WET €1/£2/9 TI/1/01 we (MWOEBT UOWWOI) WANSAS 3I81) BIH 31n301d

¥ passndwg ] 24n004d yo WET  E€T/e2/9 TU/T/01 we (MWDETT Uowwod) warshs Iy passaidwo) ainaold

g unBaniy 2ind01d | uo wot €T/LT/9 TU/T/0T We {MINDEST Uowwod) wasAs se uadonIN 3ndo.d

JOWES W 3I02014d 4o WET €1/L2/9 TI/1/01 we s11eW waisAs Suiidwes wnyaH 31nd014

TIEA PRl g 310004 Yo WET €T/22/9 TU/T/0T we )1 WalSAS UONINDPOI4 J31EM PaYLINd 3In201d

Fwe ) -y 31nd0ag 4o WET €1/£2/9 T1/1/01 we s|aeW wiRlsAs 19 M dn-afely 3indo.g

partine a4 2amd0g 4o WET  €T/22/9  TU/T/0T we S| BN washs 132 M 3u1j00) pazunsald ain20.d

503 swasAs 110ddng | Y80E wor  ET/SZ/ZT  TT/T/01 wst AJewwns vog3nosuo) E«!m :S%m

£V E T ET/S2/TL - iﬂiﬂg_g% = "G ErEL
“Uiaoy (ghue esy) wr/ag/s  vlfov/e wg ar._:‘.:._..m wioay 007 __Jﬂ.__ DELINIT
N4 @0 ey .3 ws vr/9z/s  v1/9T/E we sBuysiuing 830 Jle3sU)  09LINIZ
yming doys feisu) os 4o wg v1/92/S  vI/9Z/E we sBuiysiuing doys (e3sU]  OBTENDZ
0y 1w nba je3sul o5 vo wg vI/92/s vI/9T/e we sBuystuing wooy uswdinkg |l3su)  OGTENIZ
LWAoY [OOUDY BN 0% 4o wyt €1/L2/9  TI/T/01 we s8utysiuang wooy [04u0) 3in30id  SELINIT
Wiy 3340 2IN044 o5 vo 44 ET/L2/9 Z1/1/0T we sBuysiuIng 3dYo 3N%0)d  OFLINIZ
“ustuing dogs ainaaig | jos 4o wpt  ET/22/9  Ti/T/0T we sBulysiing doyg ainzoid  09TENIZ
o3 Jusudingg ainaoid 0% Yo wet €T/L2/9 TL/T/0T we sBulysiuIng Wooy Juawdinkd 31n30id  DLTENIZ
305 Wil o "as | |sse'E0as Yorb  ws v1/9z/s 21/1/01 wot Adewing uoyoN SU) $2AS uv_m .%_n ‘als 08805
TYE L YIST/S z .;ﬂmﬂgg ==
“oganasue Buippng ¢ 0% vL/9L/E o.u_anu :Su?:;au_-su g om :_...
)07 100N AOBY B _ o5 _s wg v1/92/€  PI/vZ/T WI 121U3)|0NU0 JOIOW AOBY  OZZINDZ
Supunoig os yo wy YI/vZ/T ET/ST/TT W Bupunois  DEZTNDZ
suonesuNWLo) | jos uo wy YUPT/T ET/ST/TL W suonedUNWWO)  OYZINIZ
Jamog pue Sunydn (== | os 4o wy ET/ST/TT ET/LT/B Wy Jamod pue Bunyl  DETINIZ
05 Yo wol  €T/ST/0T  ET/LT/9 we UIGEIA009  0DZINDZ
sujnshs Jamag | | os 4o wi PUPL/E EL/LL/R W swaph; amod ADRY  DITINDZ
mloJwlwlolzolw|/wiom|[a|w|w[m[omn|w|wlo[o[w|w|o|/om[w|lwlm{wm]ow|w] o _H.z_ _ _
T L2 | £i02 ZLoE [T | oz BOGE |isten Bpog Fo) g g | ng Sumn ALy
BlLEL GOOEE _ NP 41D _ 14190 Aioe 158 UBUDHLIOT) g




) EisiEAs miaasig (3)

CEES T TG A—

Ui aig 4170 aedang
0D W Al Riedaiy n

LERETR NI A4

*puiry 130f0ag dojaasg

themae

T §'T4LD 'B0/0€/2T

05
0$
000'6£9$

wg
wo

60/5E/] u._
B0/ST/2T

sIfst/6
ST/9t/L
S1/51/6

STLT/E
SULt/y we
ST/L1/y ws

Bnpau Ay 417 sedaly
APUNET 150 Wialg asedaid

SUORTY BAAIALIOT PUT NHO 300
SUORTY 9AIID1I0) PUE YO JAIBUC)
Asewwns Yo

SREINITT PO PUT BRGNS MY £5 141D

WHEAE3 1802 PUR SNPBYSS AujuNolg 141D

A & A oM 12000 . HOM femoy R
sauossip Bueuo s 8pMoxa - 419 iy %SV § 106 abeg suoiseliy @ * Nop Buiewsy I Wou3 JoeseT Buuiewsy N
*nASUE) Jo tdis Ay lj‘ OY9'€66'4T$  UOY9ZZT WO ¥1/02/0T T1/E/0T WLE uo»3INASUO3J JOIYAISIAA0 ELTENDZ |

LS HI/0TA0T A 1 " EBR LIS [NOPRELT LATL ¢ X LE || wofEnAsueD 10 WEEIEAD 5 141D
3alosg . 000'ZSE'TS uDORIT ST/v/9  ROJT/O1 Wi WS s adeuepy 1atosy DS9ITHAE
lpscaay 009°'T88'TS  UOVVET st/v/9  80/1/0T wig 1J0ddns Juaw aBeuey s pioday OZETWAE
ol I R —— 009'TBB'TS  UOPYET SI/v/9 80/1/01 WIS Sunsoday pue Suisoljuop - Loddng sjanue) 133f0.d OEETWIE
008°0¥65 yozi9  wgL 60/8Z/s 80/1/0T we Sumiwiiag pue wHisIAA0 HBSA 0SETWAE

safosd 009'790°TS 40 we ST/b/9  80/1/01 wWig |aneJ) pue $3Q0 13431133014 09ETWJE |

manig 7 |00Z'E9L°ES  Y0BBIZ WE ST/¥/9 80/1/0T W13 110ddns 3AENSILIWPY ‘L ‘WAWRIN0I4 DLETNIE

l51/p/2 A . FRUAFISELIS [Yumd ik si/w/e | w0jTral e | ondng 1300058 £5 140D
(0 U - MBADY K06 & 0s uo weE T1/82/9 WO uiisag (e - MAAIY K06 OTEDN
o kg - MBIAEY %05 @ 7 0% uo wzy T1/08/E WO uBisaq (euld - MaIAY %05 o0coW
B - MBIASH %06 @ 0$ 4o wig 1T/¥/L wo uBisaq AJeuiwia.d - MAIABY %06 06Z0W
faLd - MIRTY KOS @ 0% Yo wos t/efz wo uBisaq Aleutuialg - MAIAZY %05 os20M
‘emdaijio) Maway 300 0¥9'0STS 4y9L0T  wo OT/TE/E 60/0E/TT WE woday udisag [erudaduc) malnay 100 06TTNAE
10 |emdaduoy aisdaig | os uo wo 60/0E/ZT  60/T/0T wE 1oday ullisaq |enydasuo) aseda.d SLEWdE
“JdaIueT - MBIANY * 0$ Yo wzt 60/87/6 wo uBisaq |emdaduo) - mainay %06 oLzon
“10a3007 - MEADY KOS & 0$ Yo wie 60/0¢/v wo ufisag 1emdasuo) - MINRY %0S 09Z0W
- 00 oy =+~ sy 000'8S% yo WGE  Z1/82/9 6O0/OE/y WSE Arewwing s30d 3y pue smanay 0890S

H 9 ET4D ‘ZT/8T/0 A . d O BG5S e WIGE i} suodoy puUs SMMAY UG L1410
luayduy B0/1/21 4 WO Tuau ajouw) OFETINGE
~3ads 130y dojanag 80/1/01 wies01d vD dy133ds 3123014 dojanaqg S96WJE

[ST/0/9 ! TR wedioig YO 129k 56 141D
uapuadaply pusn | [ooo'ezs 3N SUONZY 3ALI3J40) PUE M3IA3Y 1UIPUIAIPU] [EUIAA 0SO0TWdE
393 .uuz_n_ EVTETI ] 0r9'801$ y9iL wo /e/e 1T/e/s we uejd uopniaxgy 13aad asedaid OYOTWAE
yi1elal ardas) EEE | |ooo'stS 40 wo /e/L 1T/v/s we 10413d ‘3NPaY3s 1502) WAWSSTSY YstH 1304 asedaid 090TWJE
‘s aufeseg asmdaid 009°LESS HOvgE  wo Tt/b/s  oT/b/T1 w9 aewns3 $0) suljaseq auedasd 08ZTWdE
a3q aunaseg :&H 00889Z$ yozet  wo :\q\m 01/9/6 w9 3|npay 55 pue adods auljaseg iedaly 0DOTWJE

DEGWAE
SEEWAE

410

DLTTNDE

092TWDT
0£905

(VI3 3 SmEiATY STRUPERY PUGEadD G 141D
| | 009°1425 Vel mr,_::_ m:h:_n wg SUDEIY SAUIALIDT PUE L1UBLIL #5RY 55 LIDETY [T,
wlm[om[w[wlw[ow[w[wlw owm{w|wlw|xliw|[w|mw[o|o]|w !m_ _ ﬁ
L0z Zite E0¢ | 0502 S007 | whipng iz_,._ e Rl a o s
ﬁ ANPIYIS 419 (419) Ao d 121 2 JNON|




May 1, 2009

NGNP Component Test Facility Cost and Schedule Report Appendices
Document No. PD-3001289-001

Appendix 2 — CTF Spending Plan

AREVA Federal Services LLC
PROPRIETARY

Use or disclosure of data contained on this sheet is subject to the restriction on the tile page
Appendices




929'922%
£51'v86$

6Ev'6$

000'6.9%
009't22$
088'2+9$
000'405$
000°094'L$

1B9'LLY'¥S

989'L19'GS 989°L19'G%  EVI'EYS 93
LIS'viY LS LIS'PLF IS ELL'E0S'LS LI8'PiY'LS
1445 4% rL'vLS gi'vi$ 144%4%3
L0v'L16$

296'8L%  GG6'19€'CIS ¥91'G$
81E£'1EZ$ 289'€Z5'eS
L16'€08'ES

8¥9'96ES

6GL'CLZ'LS D9L'v0G'L6$ LEE'Z6F'BEZS 996'GL0'ZLS

(suonesadQ bBuipn|axa) ueld buipuadg 419

Le'vivLs
0¥9'051$
1448 4%

€€9'0V$
0£0°202$

69€'G18'2%
FEQ'ESLS

0P9'€66°L1L$

822's6¥'€$S  008°188'LL$
000'85$ 0+9'802$
896'GZ$ 00¥'901$

0$

0¥0'856$
0£.'68$ 008°'962$
09¢'28% 09€'288

180'98€'Z1$
000'SS2'e$
L16'€08'e$
Lio'zie'es
ziz'eor'es

8.5°8v6'C$

8£8'669'CLS 26G L8Z'GLS ©€PB'0SL'BBES

yovocel
yogeLL
us.01
4yo9.L
yo
uge.L9
yoeiz
urz9

yooor
yorroL
Y9099

UZeealo

uoRONUISUOY) JO JYDISIaND

woddng paloid

spoday pue smainey

weiboid vo weloid

panIasay

sajewns3 10 pue a|Npayog aulaseq
sajewnsd Js0) pue ajnpayos Aeuiwidid
ueld juswabieueyy paloid

000'629% uosay SMBIAGY SSBUIPEaY [BUONEIRdD  G'b'L
009'122$ uor6l JusWsSassy Ssaupesy |
098'Z¥9$ uzesr Bulwel] 415 €L
000'¥05$ u009e saInpadosd pue swesboid 410 2L

000'094'1L$ up008 Bunsa) pue Jenowin] AuReS  Lv)
|osv'eszes 08yisT’es  uzeeZz 41D MWOE 3 MWL -Bujoissiwwod ¢ |
9GL'¥6$  GOE'TBL'LS  LPL'LGTL9S Z799'125'v1$ ugziLe UOIONASUOD  bE’L
§62'468'G$ §52'268'S$ uzbrry ubisag jeuly €€t
959'85€'28  €00'2L'1$ 659'0€L'v$ 40SOLE ubisag Aleuipld  Z'€'L
0BS'E09S  629'S08'Z$  BLZ'6OF'ES UbGHsZ ubisaq |emdasuon  1'g'L
|  esv'ves  s9e'zei'is  9ec'svi'els 999'89E'Z$  £65'9L€'ZS  629'908'Z¢  S6L'veeZ8$  uwiowor 00 sweisAig dog pueBuppng 410 £ |
187'79€'0/8  BOL'PS G66'09€'048 ygeLl 41D MNOE - UoRINAISU0D  G°Z'}
£65'69Z8  L00‘ESH'EELS 009'8LL'€ELS yo06E 419 MINOE - uswaindold pea Buo]  '2'L
§22'267'91$ §2Z'26v'0L$ uyovezLL 419 MNOE - uBisaq feury €21
668'CL6'98  2G6'6HG ¥ 1SR'EOF LIS uroyeL 413 MINOE - ubisag Aleunuijard 2721
Z66'L16'LS  BBO'LLL'SS  0B0'S69'L$ u9L9zs 410 MIOE - ubisaq jenidaouo) L7}

410 MINL - UonINLSUOD

419 MINI - Juswaingold peaT buo
410 MWL - uBisaq [euld

419 MWL - ubisaq Aseulunjaig

410 MWL - ubisag |emdesuo)

8’6’1
LG}
96’1
g6t
v'sL
€61
A3
LG




May 1, 2009

NGNP Component Test Facility Cost and Schedule Report Appendices
Document No. PD-3001289-001

Appendix 3 — WBS Dictionary

AREVA Federal Services LLC
PROPRIETARY

Use or disclosure of data contained on this sheet is subject to the restriction on the fitle page
Appendices




$ $ $ $ ' ODCs (includes
WBS [WBS Name Hours Labor Material Equip. SubCon travel) Total
1 NGNP Component Test Facility 616332| $ 85,118,480 | $ 1,108,000 | $ 38,598,226 | $ 254,062,392 | § 9,863,844 | $ 388,750,942
1.1 1MW o 29044 | $ 4,066,160 ' § 262,045 $§ 8,517,868 $ 13,015,008 | § 398,145 | $ 26,259,226
1.1.1  [Conceptual Design - 1MWt CTF 5948 | § 832,720 . § - $ - $ 2,166667  $ 102,825 | $§ 3,102,212
1.1.1.1 |[AMW CTF Design Requirements 1220 |'$ 30,800 : $ - $ - $ - $ - $ 30,800
1.1.1.2 |Primary and Secondary Loops 1MW 5070 | § 709,800 @ $ - $ - $ 2166667 | $ 102,825 $ 2,979,292
1.1.1.3 |Instrument & Process Control 1MW 658 | § 92,120 | $ - $ - $ - 3 - .3 92,120
112 |Preliminary Design - IMWA CTF 6606 | $ 924,840 - 8 - |s 2186867 $ 120510 | §  3212,017
1.1.2.1 | 1MWt CTF Design Requirements 220 | % 30,800 | § - 18 - 18 - 8 - 13 30,800
1.1.2.2 |Primary and Secondary Loops 1MW 5070 | $ 709,800 | § - $ - $ 2,166,667 $ 120510 | $ 2,996,977
1.1.2.3 |Instrument & Process Control 1MW 1316 | $ 184,240 | § - $ - $ - $ - $ 184,240
1.1.3  [Final Design - 1MWt CTF_ 10446 | $ 1,462,440 | § - 18 - |'$ 2166667 § 174810 | § 3,803,917
1.1.3.1 1MW CTF Design Requirements 220 | § 30,800 | $ - $ - $ - 3 - $ 30,800
1.1.3.2 |Primary and Secondary Loops 1MW 5070 | $ 709,800 | $ - $ - $ 2,166,667 $ 174810 | $ 3,051,277
1.1.3.3 |Instrument & Process Control 1MW 5156 |$§ 721840 ' § - $ - $ - $ - $ 721,840
114 |Long Lead Procurement - 1MWt CTF 4000 | $ 560,000 - § - 1§ 3195000|% - 1s - s
! $ -

115 |Construction - 1MWt CTF 2044 | § 286160, 262045 $ 5322868 % 6515008 $ - | § 12,386,081
1.1.5.1 [ 1MW Test Loop Ir lation 1736 | § 243,040 | § - $ 1,990,000 $ 3,629,000 $ - $ 5,862,040
1.1.5.2 | Instrument and Process Control 1 & 30 MWt 308 | $ 43,120 | $ 262,045 $ 3,332,868 | $ 2,886,008 $ - . % 6524041
1.2 30MW 248996 | $ 34,850,440 | § 785955  $ 25,792,000 | § 171,251,000 § 7,048,366 - $ 239,736,761
1.2.1 _ |Conceptual Design - 30MWt CTF 52616 | $ 7,366,240 | § - $ - $ - $ 328,850 . $§ 7,695,080
1.2.1.1 |30MW Design Requirements i 680 _|$ 95200 % - '8 - 13 - % 4250 $ 99,450

Conceptual Design - 30MWt CTF :
1.2.1.2 |Primary/Secondary/Tertiary Test Loops 43280 | $ 6,059,200 | $ - $ - $ - $ 270,500 | $ 6,329,700
1.2.1.3 |Instrument & Process Control 30MWt CD 8656 | $ 1211840  § - $ - $ - $ 54,100 | $ 1,265,940
1.2.2 |Preliminary Design - 30MWt CTF 78404 | $ 10,976,560 | § - s - 18 - s 487,201 8 11,463,851
1.2.2.1 |30MWt CTF Design Requirements 500 | % 70,000 | § - $ - $ - 3 3061 $ 73,061
1.2.2.2 |Primary Secondary Tertiary Loops 30MW 65920 | $ 9,228800 § - $ - $ - $ 403,525 | $§ 9,632,326
1.2.2.3 lIinstrument & Process Control 30MW 111984 |[$ 16777608 - |'§ - $ - $ 80,705 | § 1,758,465
1.2.3 |Final Design - 30MWt CTF 112340| $ 15,727,600 ; $ - $ - $ - $ 764,625 | $ 16,492,225
1.2.3.1 |30MW CTF Design Requirements 500 | % 70,000 $ - $ - $ - $ 3125 $ 73,125
1.2.3.2 |Primary Secondary Tertiary Loops 30MW 93200 | $ 13,048,000 $ - .8 - $ - $ 645,000 . $ 13,693,000
1.2.3.3 [Instrument & Process Control 30MW 18640 | $§ 2,609600 $ - $ - $ - $ 116,500 | $ 2,726,100
1.2.4 |Long Lead Procurement - 30MWt 3900 | § 546,000 - § - $ 22,800,000 | $ 104,905,000 | $ 5467,600 | $ 133,718,600
1.2.5 |Construction - 30MWt 1736 | § 243040 § 785,955 } $ 2,992,000 $ 66,346,000 | $ - $ 70,366,995
1.2.5.1 [30MWt Test Loop Ir lation 1736 | § 243,040 $ - % 2992000 | § 66,346,000 | $ - 1% 69,581,040
1.2.5.2 [instrument & Process Control 30MW H 0 $ - $ 785955 % - $ - $ - $ 785,955
13 |CTF Building and BOP Systems "104074| $ 13,402,360 ' $ 20,000 $ 4,288,358 | $ 69,781,384 | § 472,693 | $ 87,964,795
1.3.1 _ [Conceptual Design 25454 | $ 3,271,560 ; $ - $ - $ - $ 137,659 | $§ 3,409,219
1.3.1.1 |Building and Utilities CD 14600 | $ 1,752,000 . § - .8 - s $ 77130 $ 1,829,130
1.3.1.2 [Support Systems CD . 10854 | $§ 1,519,560  § - $ - $ R ] 60,529 § 1,580,089

: } }
1.3.2 _[Preliminary Design | 31050 | $ 3,993,000 : § - $ - $ - '3 137,659 . $§ 4,130,659
1.3.2.1 |Building and Utilities PD 17700 | $§ 2,124,000 | $ - $ - $ -8 77,130 $ 2,201,130
1.3.2.2 [Support Systems PD 13350 | $ 1,869,000 | $ - 3 - $ - 8 60,529 . § 1,929,529
1.3.3 _[Final Design 44442 | $ 5,699,880 | § - $ - $ - 3 197375 | $§ 5.897,255
1.3.3.1 |Building and Utilities FD T 726100 (S 31320001 % - Ts - 1s R 110,000 | $ 3,242,000
1.3.3.2 [Support Systems FD 18342 | $§ 2,567,880 | § - $ - $ - $ 87375 . $ 2,655,255
1.3.4 |Construction © 3128 [ 8 437920 | $§ 20,000 $ 4288358 | $ 69,781,384 ; $ - ‘ $ 74,527,662
1.3.4.1 |Building Construction 02380 | $ 333,200 ' § - $ - $ 67,113,284  $ - 1$ 67446484
1.3.4.2 |Building Furnishings 440 $ 61,600 ‘ $ 20,000 8§ 508,358 | $ 14,000 $ = $ 603,958
1.3.4.3 |Support Systems 308 $ 43120 | § - $ 3,780,000 | $ 2,654,100 - $ 6477220
T T
|

14 |Commissioning - 1MWt & 30MWt CTF 22082 | § 3,217,480 § 40,000 § - Is - s - |$ 3257480
1.4.1 _ |Facility Tumover and Testing 8000 | $ 1,120,000 | $§ 40,000 $ - $ - $ - $ 1,160,000
1.4.2 |CTF Programs and Procedures 3600 | $ 504,000 $ - '3 - $ - $ - $ 504,000
1.4.3 |CTF Training ,, 4502 |$§ 642880, %8 @ - '$ - $ - $ - $ 642,880
1.4.4 |Readiness A it [ 1940 |8 271600 | § - $ - $ - $ - $ 271,600
145 |ORR | 4850 [ $ 679,000 | § - $ - $ - $ - $ 679,000
1.5 |Project Management 211236 $ 20,573,040 | § - |$ - |§ 15000 § 1,944,640 | § 31,532,680
1.5.1 __|Project Management Plan 624 | §$ 87,360 | $ - $ - $ - $ - 8 87,360
1.5.2 |Preliminary Schedule and Cost Estimates 2120 | $ 296,800  $ - $ - $ - 8 - $ 296,800
1.5.3  |Baseline Schedule and Cost Esti 6736 |$ 943040 3 - |$ -3 15000 | $ - .8 958040

Reserved $ - $ - .8 - $ - $ - $ -

Project QA Program 760 | $ 106,400 ° $ - '8 - $ - $ - $ 106,400

Reviews and Reports 1076 | § 150,640 . § - 3 - $ - $ 58,000 . $ 208,640

5.7 |Project Support B ~ 177280 | $ 10,819,200 § -8 - |8 - $ 1062600 § 11,881,800

1.5.8 |Oversight of Construction 122640 | $ 17,169,600 ' § - 18 - $ - $ 824,040 'S 17.993,640
(16 |CTF Operations (not included in totat) 82000 | $ 57,400,000 § R - [s - | $  34750,000 $ 92,150,000
) o Project Cost | § 388,750,942
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WORK BREAKDOWN STRUCTURE DICTIONARY
WBS ELEMENT DEFINITION

1. PROJECT TITLE/PARTICIPANT

NGNP CTF / AREVA

2. Date of Preparation
2/12/2009

3. WBS Number
1.1.1

4. WBS Element Title
Conceptual Design - 1MWt CTF

5. Index Line No.

6. Revision No.

7. Revision Date

Rev. 0

8. Work Statement

Work to be done: Perform 1 MW CTF Conceptual Design by using the design developed during the Pre-Conceptual Design phase to further develop the
design requirements and detail [Activity S0500]. The design information will include further developed system level equipment lists, design specifications,
PFDs and P&IDs, schematics and layouts, and appropriate details of major systems. The technical and functional requirements for performance test (e.g. flow|
induced vibration, materials performance, and seals leak rates) instrumentation will be updated and the initial equipment specifications developed. Included in|
the conceptual test loop design will be the identification of any R&D needed for the test loop components. Equipment and component handling and installatior]
requirements, instrumentation and control systems, and process and data acquisition software requirements will be further developed. Major equipment and
support systems includes: Primary/Secondary Test Loops, First/'Second Stage Electric Heater, Recuperator Heat Exchangers, High/Medium/Low Temperatur;
Heat Exchangers, Circulators, Connecting Pipe/Duct; Control, Isolation, Check and Relief Valves; Helium Purification System, Helium Supply and Storage
System, Cooling Water System, Compressed Air System, Electrical Power System, 1&C and Data Acquisition, and Building and Building Services. Update thej
associated hardware / equipment cost estimate

Key Assumptions: It is assumed that the conceptual design of the NGNP indirect steam cycle is developed to the point that the TDRM and test plans for thy
compact IHX are finalized and that there are no major changes to the CTF design requirements. It is assumed that the revised test conditions (temperature
and pressure) will not exceed the design limits in the CTF Preconceptual Design report. It is assumed that the hazards associated with injecting chemicals an;
dust into the test sections designed for environmental testing of the compact IHX and Helium Purification System can be mitigated without major changes to
the CTF Preconceptual Design. Travel costs assume $1500/domestic trip, $5000/international trip

Risk Elements: Programmatic changes, such as a DOE decision to stop development of the NGNP indirect steam cycle, may eliminate the need for a3 1 MW CTF test loop.
AREVA and DOE are unable to resolve coniract issues related to IP rights

9. Basis of Estimate

Methodology: Summarize estimates for lower tier WBS elements.

10. Estimate Detail

v v 3 3 3 cont.
Description of work Hours | Labor Cost | Material Equip. SubCon ODCs Lvl.
WBS CTF 1.1.1.1 1MWt Design Requirements 220 | s30800 | | ol
WBS CTF 1.1 1.2 Primary and Secondary Loops 1MWt 5070 | §709.800 | $2,166.667 y
WBS CTF 1.1.1.3 Instrument & Process Control 1MWt 658 $92.120 —
Confidence Level
|How good is the basis of estimate low 1 2 3 4 5 high confidence

I P




WORK BREAKDOWN STRUCTURE DICTIONARY

WBS ELEMENT DEFINITION
1. PROJECT TITLE/PARTICIPANT 2. Date of Preparation
NGNP CTF / AREVA 2/12/2009
3. WBS Number 4. WBS Element Title
1.1.1.1 1MWt CTF Design Requirements
5. Index Line No. }6. Revision No. 7. Revision Date
Rev. 0

8. Work Statement

Work to be done: Update the design requirements developed during the Initial Conceptual Design Phase for the 1 MW CTF Primary and Secondary Test
Loops [Activity 1CD1001] and support systems [Activity 1CD1150]. Provide traceability to revised TDRM test plan requirements andl MW test loop
qualification test requirements [Activity 1CD1011]. Define test section design and interface requirements.

Key Assumptions: This cost and schedule estimate is based on the TDRMs for the indirect heat transfer configuration, which uses an tHX and secondary
helium heat transfer loop to a power conversion loop or hydrogen production process. it is assumed that the NGNP indirect steam cycle is developed to the
point that the TDORM and |HX test plans can be finalized. 1t is assumed that the revised test plans do not require redesign of the test loop (e.g., heater vessel
to keep the operating conditions (temperature, pressure, chemistry) within the design code limits for the materials identified in the CTF Preconceptual Desigr|
report. It is also assumed that the design of the IHX and Helium Purification test sections chemical and dust injection systems can meet DOE safety
requirements and do not require significant changes to the CTF Conceptual Design. It is assumed that qualification testing of 30 MW test loop equipment
does not require operating the 1 MW test loop outside of the operating range identified in the CTF PCDR.

Risk Elements: Changes to the NGNP mission and technology development plans could impact the CTF design requirements.
The CTF design requirements may be impacted by the technology development and quaiification needs of the baseline configuration, which may not include
an IHX. Work on the IHXs (compact one for the hydrogen production loop and tubular for the power conversion loop) may no longer be funded.

9. Basis of Estimate
Methodology: Labor estimate for the conceptual design requirements is based on the level of effort preparing the PCDR requirements
document.

10. Estimate Detail

$ 3 1 $ ) Tont. |
Description of work Hours | Labor Cost | Material Equip. SubCon ODCs | Lvil.

Update the CTF System Requirements document :

Principal Engineer 200 $28,000 4

Senior Engineer

Engineer

Designer

Administrative Professionals 20 $2,800 4
’_

1

Confidence Level
Eow good is the basis of estimate low 1 2 3 4 5 high confidence

L

3 of 60



WORK BREAKDOWN STRUCTURE DICTIONARY
WBS ELEMENT DEFINITION

1. PROJECT TITLE/PARTICIPANT 2. Date of Preparation

NGNP CTF / AREVA 2/12/2009

3. WBS Number 4. WBS Element Title

11.1.2 Primary and Secondary Loops 1MW

5. Index Line No. |6. Revision No. 7. Revision Date
Rev. 0

8. Work Statement

Work to be done: The following activities will be accomplished; Develop Equipment Specifications, Develop Process Flow Diagram, Develop P&IDs,
Develop Design Description for Primary Loop, Develop Design Description for Secondary Loop, Design Description for Test Sections, Design Description
for Test Loop Configurations, Perform Heat/Mass Balance, Develop System Specification for Primary Loop, Develop System Specification for Secondary
Loop, System Specification for Transients, Layout for High Temp Piping, Specifications for Low Temp Piping, Preliminary Piping Layouts, Specification
of Loop Components.

The $2.16M subcontract cost represent 1/3 of the $6.5M cost to acquire the design rights of the HELITE Loop from AREVA SAS. The $709,800 labor costs
includes translation, update to U.S. codes & standards, and modification of original design to include a second loop and provide muitiple, parallel test
capabilities.

Koy Assumptions: The NGNP indirect steam cycle is developed to the point that TDRM and compact IHX test plans can be finalized and test mock-ups
and test sections can be designed. It is assumed that the finalized test plans do not specify operating conditions or transients that exceed the design limits
identified in the CTF Preconceptual Design report. It is also assumed that the design of the IHX and Helium Purification System test sections chemical and
dust injection systems can meet DOE safety requirements without major changes to the CTF Preconceptual Design concept.

Risk Elements: Changes to the NGNP mission and technology development plans could impact the CTF design requirements and design.
9. Basis of Estimate

| Methodology: Use customary and standard engineering practices.

10. Estimate Detail

] v v $ v ConT. |
Description of work Hours | Labor Cost | Material Equip. SubCon ODCs | Lvi.
Principal Engneer | 800 | $84,000 N - B 4
SeniorEngineer | 1670 | $233sc0 ( =} =} 0000 | 6y |
Engineer B B - 1670 $233,800 | l [ 4
Designer )} 750 ] %5000 } )} 0000} 00 f 4 |
Administrative Professionals 380 $53,200 4
Travel IR | et BRI R (i | $102,825| 4 |
Sub-Contractor Cost (Helite Design) - - B - $2,166667 | | 4

Confidence Level
How good is the basis of estimate low 1 2 3 4 5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY

WBS ELEMENT DEFINITION
1. PROJECT TITLE/PARTICIPANT 2. Date of Preparation
NGNP CTF / AREVA 2/12/2009
3. WBS Number 4. WBS Element Title
1.1.1.3 Instrument and Process Control 1 MW
5. Index Line No. [6. Revision No. 7. Revision Date
Rev. Q

8. Work Statement

Work to be done:

Provide conceptual design for temperature, pressure and flow control and monitoring for 1 MW test loop and test sections. This will also include other
loop parameters that will need control and monitoring.

Provide conceptual design for computer and data collection and storage system.

Key Assumptions:

1. Commercially available instruments can be used and no R&D is required.

2. Temperature, pressure and flow instruments on the test sections is not provided. They will be provided by the supplier of the test sections.

Risk Elements:
We may not be able to find commercially available instruments for high temperature helium gas application.

9. Basis of Estimate
Methodology: Use customary and standard engineering practices.

10. Estimate Detail

3 L3 > ® S [Cont.]
Description of work Hours | Labor Cost | Material Equip. SubCon |ODCs| Lvi.
Task 1CD1750, 1CD1760, 1CD1780, CD2000 i
Principal Engineer 158 $22,120 4
Senior Engineer 200 $28,000 4
Engineer 300 $42,000 4
Designer
Administrative Professionals
L
Confidence Level
How good is the basis of estimate low 1 2 3 4 5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY
WBS ELEMENT DEFINITION

1. PROJECT TITLE/PARTICIPANT 2. Date of Preparation

NGNP CTF / AREVA 2/12/2009

3. WBS Number 4. WBS Element Title

1.1.2 Preliminary Design - 1MWt CTF

5. Index Line No. |6. Revision No. 7. Revision Date
Rev. 0

8. Work Statement

Work to be done: Perform 1 MW CTF Preliminary Design by using the design developed during the Conceptual Design phase to further develop the design
requirements and detail [Activity S0510]. The design information will include component level equipment lists, design specifications, PFDs and P&IDs,
schematics and layouts, validation of the hazards analysis, and appropriate details of major systems. The technical and functional requirements for
performance test (e g. flow induced vibration, materials performance, and seals leak rates) instrumentation will be updated and the equipment specifications
further developed. Equipment, component, component handling and installation requirements, instrumentation and control systems, and process and data
acquisition software requirements will be refined. Major equipment and support systems includes: First/Second Stage Electric Heater, Recuperator Heat
Exchangers, High/Medium/Low Temperature Heat Exchangers, Circulators, Connecting Pipe/Duct; Control, Isolation, Check and Relief Valves; Helium
Purification System, Helium Supply and Storage System, Cooling Water System, Compressed Air System, Electrical Power System, 1&C and Data
Acquisition, and Building and Building Services. Update the associated hardware / equipment cost estimate

Key Assumptions: AREVA SAS supplies the high temperature piping, circulator, and heater design and equipment. Revisions to NGNP TDRMs do not
have a significant impact on CTF design requirements

Risk Elements: Negotiation of mutually acceptable terms and conditions between DOE and AREVA SAS for single source equipment.

9. Basis of Estimate

Methodology: Summarize estimates for lower tier WBS elements.

10. Estimate Detail

3 3 L3 Cont.
Description of work Hours | Labor Cost | Material Equip. $ SubCon | $ ODCs | Lvl
WBS CTF 1.12.1 1MWt CTF Design Requirements 220 $30.800 =l C |
WBS CTF 1.1.2.2 Primary & Secondary Loops 1MW 5070 $709.800 I | $2.166.667
WBS CTF 1.1.2.3 Instrument & Process Control 1MWt 1316 | $184,240 -
Confidence Level
How good is the basis of estimate low 1 2 3 4 5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY
WBS ELEMENT DEFINITION

1. PROJECT TITLE/PARTICIPANT 2. Date of Preparation

NGNP CTF / AREVA 2/12/2009

3. WBS Number |4. WBS Element Title

1.1.2.1 1MWt CTF Design Requirements

5. Index Line No. |6. Revision No. 7. Revision Date
Rev. 0

8. Work Statement

Work to be done: Update the design requirements developed during the Conceptual Design Phase for the 1 MW CTF Primary and Secondary Test
Loops and support systems. Update requirements based on revised TDRM test plan requirements and 1 MW test loop qualification test requirements.
Update test mock-up interface requirements.

Key Assumptions: This cost and schedule estimate is based on the TDRMs for the indirect heat transfer configuration, which uses an IHX and
secondary helium heat transfer loop to a power conversion loop or hydrogen production process. It is assumed that the NGNP indirect steam cycle is
developed to the point that TDRM and test plans can be finalized and the critical SSCs are defined well enough to design the test mock-ups and test
sections. It is assumed that the revised test plans for the compact IHX do not require redesign of the test loop (e.g., heater vessel) to keep the operating
conditions (temperature, pressure, chemistry) within the design code limits for the materials identified in the CTF Preconceptual Design report. It is also
assumed that the design of the test sections which will inject chemicals and dust for environmental testing of the compact IHX and Helium Purification
System can meet DOE safety requirements without major changes to the CTF Conceptual Design.

Risk Elements: Changes to the NGNP mission and technology development plans could impact the CTF design requirements.

The NGNP baseline reactor heat transfer loop configuration is subject to change. The design of the CTF may be impacted by the technology
development and qualification needs of the baseline configuration, which may not include an IHX or secondary helium heat transfer loop. The compact
IHX is being developed to provide high temperature heat to the hydrogen process as part of the nuclear hydrogen initiative. The NGNP project may defer
work supporting the hydrogen initiative and focus on a lower temperature reactor that requires less R&D.

9. Basis of Estimate

Methodology: Labor estimate for the preliminary design requirements is based on the level of effort preparing the PCDR requirements
document.

10. Estimate Detail

$ $ $ Conf.
Description of work Hours | Labor Cost | Material Equip. $ SubCon [$ ODCs| Lvl.

Update CTF systems requirements document

Principal Engineer 200 $28,000 4

Senior Engineer

Engineer

Designer

Administrative Professionals 20 $2,800 4

l

Confidence Level
How good is the basis of estimate low 1 2 3 4 5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY
WBS ELEMENT DEFINITION

1. PROJECT TITLE/PARTICIPANT
NGNP CTF / AREVA

2. Date of Preparation
2/12/2009

3. WBS Number
1.1.2.2

4. WBS Element Title
Primary and Secondary Loops 1MWt

5. Index Line No.

6. Revision No.

7. Revision Date

Rev. 0

8. Work Statement

Work to be done: The following activities will be accomplished; Perform Industrial Safety Assessment for HT Enclosure, Design High Temp Enclosure,
Develop Equipment Design, Update/Maintain Process Flow Diagram, Update/Maintain P&IDs, Update/Maintain Design Description for Primary Loop,
Update/Maintain Design Description for Secondary Loop, Update/Maintain Design Description for Test Sections, Update/Maintain Design Description for
Test Loop Configuration, Update/Maintain System Specification for Primary Loop, Update/Maintain System Specification for Secondary Loop,
Update/Maintain System Specification for Transients, Prepare Drawings for Primary Loop Piping, Prepare Drawings for Secondary Loop Piping, Prepare
Drawings for Primary Loop Electrical, Prepare Drawings for Secondary Loop Electrical

The $2.16M subcontract cost represents 1/3 of the $6.5M cost to acquire the design rights of the HELITE Loop from AREVA SAS. The $709,800 labor
costs includes updating to U.S. codes & standards, and modification of original design to include a second loop and provide multiple, parallel test
capabilities.

Key Assumptions: The NGNP indirect steam cycle is developed to the point that TDRM and compact IHX test plans can be finalized and test mock-ups
and test sections can be designed. It is assumed that the finalized test plans do not specify operating conditions or transients that exceed the design limits
identified in the CTF Preconceptual Design report. It is also assumed that the design of the IHX and Helium Purification System test sections chemical and
dust injection systems can meet DOE safety requirements without major changes to the CTF Preconceptual Design concept.

Risk Elements: Changes to the NGNP mission and technology development plans could impact the CTF design requirements and design.

9. Basis of Estimate

Methodology: Use customary and standard engineering practices.

3 L7 5 v 13 Cont.
Description of work Hours Labor Cost Material Equip. SubCon ODCs Lvl.
_F_’rinéipa@ginger . | ®e00 | 84000 | I __ __ N 4 |
___ Senior Engineer 1670 $233,800 | B | 4 |
Engineer B B 1670 | $233,800 4
Designer 750 $105,000 | 4
Administrative Professionals 380 $53,200 aL - 1 4
Travel I e i i s B $120.510| 4
Sub-Contractor Cost (Helite Design) N N $2.166.667 4
Confidence Level
How good is the basis of estimate low 1 2 3 4 5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY
WBS ELEMENT DEFINITION

1. PROJECT TITLE/PARTICIPANT 2. Date of Preparation

NGNP CTF / AREVA 2/12/2009

3. WBS Number 4. WBS Element Title

1.1.2.3 Instrument and Process Control 1MWt

5. Index Line No. [6. Revision No. 7. Revision Date
Rev. 0

8. Work Statement

Work to be done:
Provide preliminary design for temperature, pressure and flow control and monitoring for 1 MW test loop and test sections. This will also include other
loop parameters that will need control and monitoring.

Provide preliminary design for computer and data collection and storage system.

Key Assumptions:

1. Commercially available instruments can be used and no R&D is required.

2. Temperature, pressure and flow instruments on the test sections are not provided. They will be provided by the supplier of the test sections.

Risk Elements:
We may not be able to find commercially available instruments for high temperature helium gas application.

9. Basis of Estimate
Methodology: Use customary and standard engineering practices.

10. Estimate Detail

. 2 Y 3 ¥ 1 ont.
Description of work Hours | Labor Cost | Material Equip. SubCon |ODCs| Lvi.
Task 1PD2310, 1PD2320, 1PD2330, 1PD2340 '
Principal Engineer 300 $42,000 4
Senior Engineer 316 $44,240 — 4
Engineer 700 $98,000 4
Designer ’_
Administrative Professionals |
I

_4
1
Confidence Level
rlow good is the basis of estimate low 1 2 3 4 5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY
WBS ELEMENT DEFINITION

1. PROJECT TITLE/PARTICIPANT 2. Date of Preparation

NGNP CTF / AREVA 2/12/2009

3. WBS Number 4. WBS Element Title

1.1.3 Final Design - 1MWt CTF

5. Index Line No. |6. Revision No. 7. Revision Date
Rev. 0

8. Work Statement

Work to be done: Perform 1 MW CTF Final Design by using the design developed during the Preliminary Design phase to finalize and approve the design
requirements and documents [Activity S0520). The design information will include component level equipment lists, design specifications, PFDs and P&IDs,
schematics and layouts. The technical and functional requirements for performance test (e.g. flow induced vibration, materials performance, and seals leak
rates) instrumentation will be finalized. The equipment/component specifications will be finalized to establish the procurement requirements. Building,
component, and equipment handling and installation requirements will be finalized The instrumentation and control systems design and process and data
acquisition software will be finalized and approved. Major equipment and support systems includes: First/Second Stage Electric Heater, Recuperator Heat
Exchangers, High/Medium/Low Temperature Heat Exchangers, Circulators, Connecting Pipe/Duct; Control, Isolation, Check and Relief Valves; Helium
Purification System, Helium Supply and Storage System, Cooling Water System, Compressed Air System, Electrical Power System, I&C and Data
Acquisition, and Building and Building Services. Update the associated hardware / equipment cost estimate

Key Assumptions: The CTF was designed to support the development of a high temperature indirect steam cycle NGNP which supports the national
nuclear hydrogen initiative. The CTF test loops are designed with flexibility to test critical components of other NGNP heat transfer loop configurations,
including a lower temperature NGNP. It is assumed that future revisions to the NGNP TDRMs and test plans, which may include heat transfer
configurations that do not use an IHX, do not have a significant impact on CTF design requirements

Risk Elements: Programmatic changes to the NGNP mission plan. The baseline NGNP configuration is under review. The NGNP R&D needs and test
requirements are subject to change and could change the CTF design requirements and impact the design. Development and testing of the IHX may no
longer be funded

9. Basis of Estimate
Methodology: Summarize estimates for lower tier WBS elements.

10. Estimate Detail

? 7 1 Cont. |
Description of work Hours | Labor Cost | Material Equip. $ SubCon | $ ODCs | Lvl.
[WBS CTF 1.1.3.1 MWL CTF Design Requirements | 220 | $30.800 | | — 1 1
WBS CTF 1.1.3.2 Primary & Secondary Loops 1MW | 5070 | $709,800 | $2,166.667
WBS CTF 1.1.3.3 Instrument & Process Control 1MW 5156 $721,840 | | i
Confidence Level
How good is the basis of estimate low 1 2 3 4 5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY
WBS ELEMENT DEFINITION

1. PROJECT TITLE/PARTICIPANT 2. Date of Preparation

NGNP CTF / AREVA 2/12/2009

3. WBS Number 4. WBS Element Title

1.1.3.1 1MWt CTF Design Requirements

5. Index Line No. 6. Revision No. 7. Revision Date
Rev. 0

8. Work Statement

Work to be done: Update the design requirements developed during the Preliminary Design Phase for the 1 MW CTF Primary and Secondary
Test Loops and support systems. Update requirements based on revised TDRM test plan requirements and 30 MW test loop qualification
test requirements. Update test mock-up interface requirements.

Key Assumptions: It is assumed that the NGNP indirect steamn cycle conceptual design is developed to the point that NGNP TDRM and IHX test plans and
the design of the IHX is complete enough to order a mock-up and finalize the design requirements for the iHX test section. It is assumed that the final IHX tesf]
plans do not include test conditions that would require operating the heater above the temperature limits identified in the CTF Preconceptual Design report. It i
also assumed that the design of the IHX and Helium Purification System test section chemical and dust injection systems meet DOE safety requirements.

Risk Elements: Changes to the NGNP mission and technology development plans could impact the CTF design requirements.

9. Basis of Estimate
Methodology: Labor estimate for the final design requirements is based on the level of effort preparing the PGDR requirements document.

10. Estimate Detail

$ $ $ $ $ Conf.
Description of work Hours | Labor Cost | Material Equip. SubCon ODCs | Lvi.
Update CTF systems requirements document
Principal Engineer 200 $28,000 4
_ Senior Engineer e | _ SN F R R B I
Engineer 1
Designer
Administrative Professionals 20 $2,800 4

—
I
S
Confidence Level
How good is the basis of estimate low 1 2 3 4 5 high confidence

110f60



WORK BREAKDOWN STRUCTURE DICTIONARY
WBS ELEMENT DEFINITION

1. PROJECT TITLE/PARTICIPANT
NGNP CTF / AREVA

2. Date of Preparation
2/12/2009

3. WBS Number
1.1.3.2

4. WBS Element Title
Primary and Secondary Loops 1MW

6. Revision No.
Rev. 0

5. Index Line No.

7. Revision Date

8. Work Statement

multiple, parallel test capabilities.

Work to be done: The following activities will be accomplished; Finalize Equipment Specifications, Finalize P&IDs, Finalize Design
Description for Primary Loop, Finalize Design Description for Secondary Loop, Finalize Design Description for Test Sections, Finalize
Design Description for Test Loop Configurations, Develop Construction Specification for Primary Loop, Develop Construction Specification
for Secondary Loop, Complete Piping Drawings for Primary Loop, Complete Piping Drawings Secondary Loop, Complete Electrical Drawings
for Primary Loop, Complete Electrical Drawings Secondary Loop

The $2.16M subcontract cost represents 1/3 of the $6.5M cost to acquire the design rights of the HELITE Loop from AREVA SAS. The
$709,800 labor cost includes updating to U.S. codes & standards, and modification of original design to include a second loop and provide

Key Assumptions: The NGNP indirect steam cycle is developed to the point that TDRM and compact IHX test plans can be finalized and test mock-ups
and test sections can be designed. It is assumed that the finalized test plans do not specify operating conditions or transients that exceed the design limits
identified in the CTF Preconceptual Design report. It is also assumed that the design of the IHX and Helium Purification System test sections chemical and
dust injection systems can meet DOE safety requirements without major changes to the CTF Preconceptual Design concept.

Risk Elements: Changes to the NGNP mission and technology development plans could impact the CTF design requirements and design.

9. Basis of Estimate

Methodology: Use customary and standard engineering practices

10. Estimate Detail

£ 3 1] v Conr. ]
Description of work Hours Labor Cost Material Equip. SubCon ODCs Lwvl.
Principal Engineer B - | 600 | $84000 | . | B0 | 4
Senior Engineer I 1670 $233,800 | 1B 4
Engineer = | 1670 | $233800 | | ] 4
Designer B 750 $105,000 - 4
Administrative Professionals 380 $53,200 4
Travel - - [ $174,810| 3
E Sub-Contractor Cost (Helite Design) = D | $2,166,667 4
Confidence Level
How good is the basis of estimate low 1 2 3 4 5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY

WBS ELEMENT DEFINITION
1. PROJECT TITLE/PARTICIPANT 2, Date of Preparation
NGNP CTF / AREVA 2/12/2009
3. WBS Number 4. WBS Element Title
1.1.3.3 Instrument and Process Control 1MW
5. Index Line No. |6. Revision No. 7. Revision Date
Rev, 0

8. Work Statement

Work to be done:
Provide final design for temperature, pressure and flow control and monitoring for 1 MW test loop and test sections. This will also include other loop
parameters that will need control and monitoring.

Provide final design for computer and data collection and storage system.

Key Assumptions:

1. Commercially available instruments can be used and no R&D is required.

2. Temperature, pressure and flow instruments on the test sections are not provided. They will be provided by the supplier of the test sections.

Risk Elements:
We may not be able to find commercially available instruments for high temperature helium gas application.

9. Basis of Estimate
Methodology: Use customary and standard engineering practices.

10. Estimate Detail

$ 3 3 ¥ $  [Cont.|
Description of work Hours | Labor Cost | Material Equip. SubCon [ODCs| Lvi.

Principal Engineer 956 $133,840 4
Senior Engineer 1200 $168,000 4
Engineer 3000 $420,000 4
Designer
Administrative Professionals
_ !

Confidence Level

How good is the basis of estimate low 1 2 3 4 5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY
WBS ELEMENT DEFINITION

1. PROJECT TITLE/PARTICIPANT

2. Date of Preparation

NGNP CTF / AREVA 2/12/2009

3. WBS Number 4. WBS Element Title

1.1.4 Long Lead Procurement - 1MWt CTF

5. Index Line No. |6. Revision No. 7. Revision Date
Rev. 0

B. Work Statement

higher, Computer & Data Acquisition System, Pl system and Simulator

NGNP TDRMs and test plans do not have a significant impact on the specifications for the long lead procurement items.

Risk Elements: Funding for long lead procurements is not available when needed. Programmatic changes may make the long lead items obsolete.

Work to be done: In order to meet the CTF schedule, equipment with long lead times for delivery must be identified and procured during the
1MW Conceptual Design Phase. This activity will include the development of the procurement specifications and procurement packages,
evaluation and approval of suppliers, obtaining BEA and DOE approval, and award of the contracts. The items that have been identified as
long lead items for the 1MW CTF include the circulators, hot gas piping, IHX heat exchanger, and electrical transformers rated 1 MVA or

Key Assumptions: Funding for long lead procurements will be available during the Conceptual Design Phase. Programmatic changes and revisions to the

9. Basis of Estimate

Methodology: Estimate based on experience from previous projects and preliminary cost information from potential suppliers.

10. Estimate Detail

3 $ 3 cont,|
Description of work Hours Labor Cost Material Equip. $ SubCon |$ ODCs| Lvl.
|Procurement of Long Lead ltems
Principal Engineer 400 $56,000 3
Senior Engineer 800 $112,000 - B 3
Engineer 1200 $168.000 R 3
Designer — ]
Project Manager
Quality Assurance - B B | 100 | $14,000 3
Administrative Professionals 1 N - B
Project Controls R | | N R
_ Records/Document Management 200 $28.000 - 3
_ ES8&H - 300 | $42.000 | 5 - | [ 3
Procurement ] 1000 | $140,000 - 3
1 MWt Loop Equipment Costs (2008 USD) . N ]
Primary Gas Circulator - I R $500,000 B 4
| Secondary Gas Circulator | | $500,000 | 4
First Stage Heater | $700,000] 4
~ Second Stage Heater N ~$500.000 B 4
~ High Temp HX (Qty-2) s - $200,000 - 4
Low Temp HX (Qty-2) - | - $50,000 4
Medium Temp HX - $50,000| 4
Recuperator (Qty-2) B | $100,000] | 4
Valves (primary & secondary loops) | $300,000f 4
Piping (primary & secondary loops) $80,000( 4
Electrical Transformers rated 1MVA or higher $215,000 4
low 1 2 3 4 5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY
WBS ELEMENT DEFINITION

1. PROJECT TITLE/PARTICIPANT
NGNP CTF / AREVA

2. Date of Preparation
2/12/2009

3. WBS Number
1.1.5

4. WBS Element Title
Construct - 1MWt CTF

6. Revision No.
Rev. 0

5. Index Line No.

7. Revision Date

8. Work Statement

Key Assumptions:

Risk Elements:

Work to be done: Develop the procurement packages, evaluate and approve the suppliers, obtain BEA and DOE approval, and award the
contracts to procure the services of the constructor(s), to procure the equipment, components, and materials to install 1 MW Primary and
Secondary Test Loops and Instrumentation and Control Systems.

9. Basis of Estimate

Methodology: Summarize estimates for lower tier WBS elements.

10. Estimate Detail

5 ¥ L Conr.
Description of work Hours | LaborCost | Material Equip. $ SubCon |$ ODCs| Lvl.
1.1.5.1 1MWt Test Loop Installation 1736 $243,040 $0 | $1,990,000] $3,629,000 $0
1.1.5.2 Instrumentation and Process Control 308 $43,120 $262,045 | $3,332,868] $2,886,008 $0
[
Confidence Level
How good is the basis of estimate low 1 2 3 4 5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY
WBS ELEMENT DEFINITION

1. PROJECT TITLE/PARTICIPANT 2. Date of Preparation

NGNP CTF / AREVA 2/12/2009

3. WBS Number 4. WBS Element Title

1.1.5.1 1MWt Test Loop Installation

5. Index Line No. |6. Revision No. 7. Revision Date
Rev. 0

8. Work Statement

Work to be done: Procure and install the equipment, piping, and electrical power for the 1 MW Primary and Secondary Test Loops.

Activities: procure Primary Loop process equipment and piping; procure Secondary Loop process equipment and piping; procure Test
Section process equipment and piping; procure Primary Loop electrical power mat'l; procure Secondary Loop electrical power mat'l; procure
Test Section electrical power mat'l.

Activities: install Primary Loop process equipment and piping; install Secondary Loop process equipment and piping; install Test Section
process equipment and piping; install electrical power for Primary Loop; install electrical power for Secondary Loop.

Key Assumptions: It is assumed that programmatic changes and changes to the NGNP baseline do not have a significant impact on the NGNP TDRMs and
test plans, CTF design requirements, or equipment specifications. Funding is assumed to be available as needed to support the schedule. Major Equipment is
provided by the project

Risk Elements: NGNP mission needs, priorities, and funding are revised annually

Methodology: Estimate based on experience from previous projects.

10. Estimate Detail

® 3 1] cont.
Description of work Hours | Labor Cost | Material Equip. $ SubCon |$ ODCs| Lvi.
|Procurement of 1 MWt Test Loop Constructors »
Principal Engineer 80 $11,200 4
Senior Engineer 80 $11,200 [ | 4
Engineer 688 $96.320 ] 4
Designer - | — S I S =
| Project Manager - - o
Quality Assurance B 40 $5.600 = 4
Administrative Professionals = == . | [ |
Project Controls - i - _ I . = |—
Records/Document Management 80 $11,200 4
| ES&H 80 $11,200 | 4
Procurement 688 | $96,320 | I N 4
Major Equipment Excluding Long Lead Equipment - | $1.990,000 4
Installation of 1 MWt Test Loop Items - -
Mechanical Constructor $2,360,000 4
Electrical Constructor - - | $1.269,000 ] 4
I
Confidence Level
How good is the basis of estimate low 1 2 3 4 5 high confidence

160760



WORK BREAKDOWN STRUCTURE DICTIONARY
WBS ELEMENT DEFINITION

1. PROJECT TITLE/PARTICIPANT 2. Date of Preparation

NGNP CTF / AREVA 2/12/2009

3. WBS Number 4. WBS Element Title

1.1.5.2 Instrument and Process Control 1 & 30 MWt

5. Index Line No. |6. Revision No. 7. Revision Date
Rev. 0

8. Work Statement

Work to be done:

Procure materials and contractor to install the computer and data collection and storage system, temperature, pressure and flow control and monitoring for|
the 1 and 30 MW test loop and test sections. This will also include other loop parameters that will need control and monitoring.

Key Assumptions:

1. Commercially available instruments can be used and no R&D is required.

2. Temperature, pressure and flow instruments on the test sections is not provided. They will be provided by the supplier of the test sections.
3. Major Equipment Provided by the Project.

Risk Elements:
We may not be able to find commercially available instruments for high temperature helium gas application.
Process temperature will need to be reduced to the levels acceptable by the instruments proposed.

9. Basis of Estimate
Methodology: Estimates based on RS Means, experience from previous projects and preliminary cost information from potential
suppliers.

10. Estimate Detail

9 b3 d ? -1 cont.
Description of work Hours | Labor Cost | Material Equip. SubCon | ODCs | Lvl.

Procurement of 1 & 30 MWt 1&C Installer

Principal Engineer 20 $2,800

Senior Engineer 40 $5,600

ENE L

Engineer 100 $14,000

Designer

Project Manager

Quality Assurance 16 $2,240 4

Administrative Professionals

Project Controls

Records/Document Management 16 $2,240 4

ES&H 16 $2,240

E-N

Procurement 100 $14,000 4

MATERIAL

Temperature elements $38,625

Pressure transmitters $73,750

wWiw(w

Flow elements $149,670

Computer & Data Collection System (Shared)

T3000 DCS Equipment & Engineering $2,260,980

Pl System for 3000 10 Points $371,888

ENEIE

Simulator $700,000

1&C Installer $2,886,008 4

l
Confidence Level
IHow good is the basis of estimate low 1 2 3 4 5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY
WBS ELEMENT DEFINITION

1. PROJECT TITLE/PARTICIPANT 2. Date of Preparation
NGNP CTF / MHI 2/12/2009

3. WBS Number 4. WBS Element Title

1.2.1 Conceptual Design - 30MWt CTF

5. Index Line No. 6. Revision No. 7. Revision Date

I Rev. 0

8. Work Statement

Work to be done: Perform 30 MWt CTF Conceptual Design by using the design developed during the Pre-Conceptual Design phase to further develop
the design requirements and detail. The design information will include updated system level equipment lists, design specifications, PFDs and P&IDs,
schematics and layouts, and appropriate details of major systems. The technical and functional requirements for performance test (e.g. flow induced
vibration, materials performance, and seals leak rates) instrumentation will be updated and the initial equipment specifications developed. Included in
the conceptual test loop design will be the identification of any R&D needed for the test loop components. The equipment and component handling
and installation requirements, instrumentation and control systems, and process and data acquisition software requirements will be further developed
Major equipment includes: Primary/Secondary/Tertiary Test Loops, First/Second Stage Electric Heaters; High/Low Pressure Heat Exchangers, Hot
Gas Mixing Tank, Primary/Secondary Hot Gas Ducts; Water Coolers; Circulators; Control, Isolation, Check and Relief Valves; Nitrogen Supply System,
Purified Water System, Make Up Water System, Chemical Supply Systems, Helium Purification System, Helium Supply and Storage System, Cooling

Water System, Compressed Air System, Electrical Power System, 1&C and Data Acquisition, and Building and Building Services
Key Assumptions:

Risk Elements:

9. Basis of Estimate

Methodology: A rough estimation value based on the result of the design developed during the Pre-Conceptual Design Phase are filled into the
table. Material price is as of December 2008 and any escalation is not taken into account. Man-hour cost is as of December 2008 and estimated
based on the work volume assumed in accordance with the result of the design developed during the Pre-Conceptual Design Phase.

The basis of the cost estimation are as follows:

MHI input and experience

Design code of Pressure Vessel: ASME Sec. VIII Div.1, U-stamp

Note: This cost estimation is on a non-binding basis and submitted only for the purpose of the technical evaluation. Quotation is to be re-estimated at
the bidding stage in accordance with material market, final design, and general terms and conditions.

10. Estimate Detail

$ 3 ] -7 13 Coni.
Description of work Hours | Labor Cost | Material Equip. SubCon 0ODCs Lvl.
Task #1 | | L LI — [ —
Conceptual Design - - | 1
1.2.1.1 30MWt Design Requirements 680 $95,200 $4,250
1.2.1.2 30MWt Loop CD | 43280 | $6,059,200 | $270.500
1.2.1.3 Instrument & Process Control 30MWt CD 8656 $1,211,840 $54,100
Confidence Level
How good is the basis of estimate low 1 2 3 4 5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY
WBS ELEMENT DEFINITION

1. PROJECT TITLE/PARTICIPANT 2. Date of Preparation

NGNP CTF / MHI 2/12/2009

3. WBS Number 4. WBS Element Title

1.2.1.1 30MWt CTF Design Requirements

5. Index Line No. [6. Revision No. 7. Revision Date
Rev. 0

8. Work Statement

Work to be done: Further develop and update the 30 MWt CTF Design requirements for the Primary/Secondary/Tertiary Test Loops and support
systems that were developed during the Pre-Conceptual Design phase. Also as a part of this activity there is an interface with the TDRM
validation to confirm the assumptions made for the testing to be performed at the CTF are still valid or to make adjustments in the CTF design.

Key Assumptions:

Risk Elements:

9. Basis of Estimate
Methodology: A rough estimation value based on the result of the design developed during the Pre-Conceptual Design Phase Man-hour cost i
as of December 2008 and estimated based on the work volume assumed in accordance with the result of the design developed during the Pre-
Conceptual Design Phase.

The basis of the cost estimation are as follows:
MHI input and experience
Design code of Pressure Vessel: ASME Sec. VIl Div.1, U-stamp

Note: This cost estimation is on a non-binding basis and submitted only for the purpose of the technical evaluation. Quotation is to be re-
estimated at the bidding stage in accordance with material market, final design, and general terms and conditions.

10. Estimate Detail

] L b 3 $ [Cont.
Description of work Hours | Labor Cost | Material Equip. SubCon | ODCs| Lvl.
Conceptual Design Requirements ] J B B B
Principal Engineer 40 $5,600 3
__Senior Engineer . ... .} 8  s11200 1 1 N I A R 2
Engineer 400 $56,000 3

Designer

% Project Manager
Quality Assurance
Administrative Professionals 80 $11,200 3

____Project Controls

Records/Document Management

ES&H 80 $11,200 3
__Procurement T T AN S I R RN I
Travel $4,250] 3

Confidence Level
How good is the basis of estimate low 1 2 3 4 5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY
WBS ELEMENT DEFINITION

1. PROJECT TITLE/PARTICIPANT 2. Date of Preparation

NGNP CTF / MHI 2/12/2009

3. WBS Number 4. WBS Element Title

1212 Conceptual Design - 30MWt CTF Primary/Secondary/Tertiary Test Loops

5. Index Line No. [6. Revision No. 7. Revision Date
Rev. 0

8. Work Statement

Work to be done: Perform 30 MWt CTF Conceptual Design for the Primary/Secondary/Tertiary Test Loops by using the design developed during the
Pre-Conceptual Design phase to further develop the design requirements and detail. The design information will include updated system level
equipment lists, design specifications, PFDs and P&IDs, schematics and layouts, and appropriate details of major systems. The technical and
functional requirements for performance test (e.g. flow induced vibration, materials performance, and seals leak rates) instrumentation will be
updated and the initial equipment specifications developed. Included in the conceptual test loop design will be the identification of any R&D needed
for the test loop components. The equipment and component handling and installation requirements will be further developed. Major equipment
includes: Primary/Secondary/Tertiary Test Loops, First/Second Stage Electric Heaters; High/Low Pressure Heat Exchangers, Hot Gas Mixing Tank,
Primary/Secondary Hot Gas Ducts; Water Coolers; and primary/secondary Circulators.

Key Assumptions: Test Loop Design Duration is 15 Months

Risk Elements:

9. Basis of Estimate

Methodology: A rough estimation value based on the result of the design developed during the Pre-Conceptual Design Phase. Man-hour cost is
as of December 2008 and estimated based on the work volume assumed in accordance with the result of the design developed during the Pre-
Conceptual Design Phase.

The basis of the cost estimation are as follows:
MHI input and experience
Design code of Pressure Vessel: ASME Sec. VIII Div.1, U-stamp

Note: This cost estimation is on a non-binding basis and submitted only for the purpose of the technical evaluation. Quotation is to be re-estimated
at the bidding stage in accordance with material market, final design, and general terms and conditions.

10. Estimate Detail

- v k] 9 v Lonft.
Description of work Hours | Labor Cost | Material Equip. SubCon ODCs | Lvl.
_ Task# ‘ 8 - -
| Conceptual Design — o
Principal Engineer (1) 960 $134,400 4
Senior Engineer (3) = | ees0 | sa03200 | | | 4
Engineer (30) 28800 | $4,032,000 l 4
Designer (9) 8720 $1.220,800 4
FT(_)jt_;ét Manager [
Quality Assurance : -
Administrative Professionals - 960 $134,400 4
Project Controls
Records/Document Management | 960 | $134,400 a 4
~ ES&H - B I 1
 Procurement —_—
Travel __ - ____ : - o o __ $2E50_0_4 _
Confidence Level
How good is the basis of estimate low 1 2 3 4 5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY

WBS ELEMENT DEFINITION
1. PROJECT TITLE/PARTICIPANT 2. Date of Preparation
NGNP CTF / MHl 2/12/2009
3. WBS Number 4. WBS Element Title
1.2.1.3 Conceptual Design - 30MWt CTF Instrument & Process Control

6. Revision No.
Rev. 0

5. Index Line No.

7. Revision Date

8. Work Statement

Work to be done: Perform 30 MWt CTF instrument & Process Control Conceptual Design by using the design developed during the Pre-
Conceptual Design phase to further develop the design requirements and detail. The design information will include updated system level

equipment lists, design specifications, PFDs and P&IDs, schematics and layouts, and appropriate details of major systems. The technical and
functional requirements for performance test (e.g. flow induced vibration, materials performance, and seals leak rates) instrumentation will be
updated and the initial equipment specifications developed. Included in the conceptual test loop design will be the identification of any R&D needed
for the test loop components. The equipment and component handling and installation requirements, instrumentation and control systems, and

process and data acquisition software requirements will be further developed. Major equipment includes: I&C and Data Acquisition systems.

Key Assumptions: Instrument & Process Control Design Duration is 15 Months.

Risk Elements:

9. Basis of Estimate

Methodology: A rough estimation vaiue based on the result of the design developed during the Pre-Conceptual Design Phase. Man-hour cost is
as of December 2008 and estimated based on the work volume assumed in accordance with the result of the design developed during the Pre-

Conceptual Design Phase.

The basis of the cost estimation are as follows:
MHI input and experience
Design code of Pressure Vessel: ASME Sec. Vil Div.1, U-stamp

Note: This cost estimation is on a non-binding basis and submitted only for the purpose of the technical evaluation. Quotation is to be re-estimater
at the bidding stage in accordance with material market, final design, and general terms and conditions.

10. Estimate Detail

] L] R ] Tont. |
Description of work Hours | Labor Cost | Material Equip. $ SubCon |$ ODCs| Lvi.
Task #1 i
| Conceptual Design e DR U IR B . SN I S R —
Principal Engineer * |
Senior Engineer (2) 1920 $268,800 4
| Engineerty T e [ssssas0 | || T T[a
Designer (2) 1920 | $268,800 4
Project Manager
_Quality Assurance _ e T
Administrative Professionals 470 $65,800 4
Project Controls
_ Records/Document Management _ _. | s00 | s70000 f  _} B I ] 4
ES&H I
Procurement ]
- Travel - N R R ~ | s54100] 4
1 —]
e IS A E Y IS SN S DU S
o e e SR TS N S— Y o B
I N IR A RN BN R
7 — — - — — — T T T 7 - T - "" T _’>W' T — 4‘}“ . I T — -1 T I (. T
O RPN SURR SO r,, e e e S
T
Confidence Level
How good is the basis of estimate low 1 2 3 4 5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY
WBS ELEMENT DEFINITION

1. PROJECT TITLE/PARTICIPANT 2. Date of Preparation

NGNP CTF / MHI 2/12/2009

3. WBS Number 4. WBS Element Title

1.2.2 Preliminary Design - 30MWt CTF

5. Index Line No. [6. Revision No. 7. Revision Date
Rev. 0

8. Work Statement

Work to be done: Perform 30 MWt CTF Preliminary Design by using the design developed during the Conceptual Design phase to further develop
the design requirements and detail. The design information will include component level equipment lists, design specifications, PFDs and P&IDs,
schematics and layouts, and appropriate details of major systems. The technical and functional requirements for performance test (e.g. flow induced
vibration, materials performance, and seals leak rates) instrumentation will be updated and the equipment specifications updated. Included in the
conceptual test loop design will be the identification of any R&D needed for the test loop components. The equipment and component handling and
installation requirements, and instrumentation and control systems, and process and data acquisition software requirements will be refined. Major
equipment includes: Primary/Secondary/Tertiary Test Loops, First/Second Stage Electric Heaters, IHX Heat Exchanger, Steam Generator, High/Low
Pressure Heat Exchangers, Circulators, Control, Isolation, Check and Relief Valves; Purified Water System, Make Up Water System, Helium
Sampling System, Pressurized Cooling Water System, Electrical Power System, Building and Building Services.

Key Assumptions:

Risk Elements:

9. Basis of Estimate

Methodology: A rough estimation value based on the result of the design developed during the Conceptual Design Phase are filled into the table.
Material price is as of December 2008 and any escalation is not taken into account. Man-hour cost is also as of December 2008 and estimated
based on the work volume assumed in accordance with the result of the design developed during the Pre-Conceptual Design Phase.

The basis of the cost estimation are as follows:

(1) MHI input and experience

(2) Design code of Pressure Vessel: ASME Sec. VIl Div.1, U-stamp

Note: This cost estimation is on a non-binding basis and submitted only for the purpose of the technical evaluation. Quotation is to be re-estimated
at the bidding stage in accordance with material market, final design, and general terms and conditions.

10. Estimate Detail

v » ? 1 12 Tont. |
Description of work Hours Labor Cost Material EqUIp. SubCon ODCs Lvl.
e = Task#1 - o | - | N [
Preliminary Design ' . -
1.2.2.1 30MWt CTF Design Requirements 500 | $70,000 0 $0 $0 $0]
1.2.2.2 Primary, Secondary and Tertiary Loops 30MW | 65920 | $9,228,800 0 $0| $0] 30
1.2.2.3 Instrument & Process Control 30MW 11984 | $1,677.760 0 $0 $0 $0
Confidence Level
How good is the basis of estimate low 1 2 3 4 5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY

WBS ELEMENT DEFINITION
1. PROJECT TITLE/PARTICIPANT 2. Date of Preparation
NGNP CTF / MHI 2/12/2009
3. WBS Number 4. WBS Element Title
1.2.2.1 30MWt CTF Design Requirements

6. Revision No.
Rev. 0

5. Index Line No.

7. Revision Date

8. Work Statement

Key Assumptions:

Risk Elements:

Work to be done: Further develop and update the 30 MWt CTF Preliminary Design requirements for the Primary/Secondary/Tertiary Test Loops
and support systems that were developed during the Conceptual Design phase. Also as a part of this activity there is an interface with the TDRM
validation to confirm the assumptions made for the testing to be performed at the CTF are still valid or to make adjustments in the CTF design.

9. Basis of Estimate

Conceptual Design Phase.

The basis of the cost estimation are as follows:
MHI! input and experience

Design code of Pressure Vessel: ASME Sec. VIl Div.1, U-stamp

Methodology: A rough estimation value based on the resuit of the design developed during the Conceptual Design Phase Man-hour cost is as
of December 2008 and estimated based on the work volume assumed in accordance with the result of the design developed during the

Note: This cost estimation is on a non-binding basis and submitted only for the purpose of the technical evaluation. Quotation is to be re-
estimated at the bidding stage in accordance with material market, final design, and general terms and conditions.

10. Estimate Detail

3 L 38 3 3 ) Tont.|
Description of work Hours | Labor Cost | Material Equip. SubCon | ODCs| Lvi.
Conceptual Desigh Requirements o
Principal Engineer A0 $5,600 3
___Senior Engineer - _ o 40 $5,600 - 3.
Engineer 300 $42 000 3
Designer
| Project Manager _ - , _
Quality Assurance
Administrative Professionals 40 $5,600 3
Project Controls - o - | - | 1
Records/Document Management B
ES&H 80 $11,200 3
Procurement o | -
Travel B - $3,061] 3 |
_ . _ - T ; _
— R - _ _ I 1 _ i} P
|
Confidence Level
How good is the basis of estimate low 1 2 3 4 5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY
WBS ELEMENT DEFINITION

1. PROJECT TITLE/PARTICIPANT 2. Date of Preparation

NGNP CTF / MHI 2/12/2009

3. WBS Number 4. WBS Element Title

1222 Primary/Secondary/Tertiary Test Loops 30MWt

5. Index Line No. [6. Revision No. 7. Revision Date
Rev. 0

8. Work Statement

Work to be done: Perform 30 MWt CTF Preliminary Design for the Primary/Secondary/Tertiary Test Loops by using the design developed during the
Conceptual Design phase to further develop the design requirements and detail. The design information will include updated system level equipment
lists, design specifications, PFDs and P&IDs, schematics and layouts, and appropriate details of major systems. The technical and functional
requirements for performance test (e.g. flow induced vibration, materials performance, and seals leak rates) instrumentation will be updated and the
initial equipment specifications developed. Included in the conceptual test loop design will be the identification of any R&D needed for the test loop
components. The equipment and component handling and installation requirements will be further developed. Major equipment includes:
Primary/Secondary/Tertiary Test Loops, First/Second Stage Electric Heaters; High/Low Pressure Heat Exchangers, Hot Gas Mixing Tank,
Primary/Secondary Hot Gas Ducts; Water Coolers; and primary/secondary Circulators.

Key Assumptions: Test Loop Design Duration is 17 Months

Risk Elements:

9. Basis of Estimate

Methodology: A rough estimation value based on the result of the design developed during the Conceptual Design Phase. Man-hour cost is
momentary value as of December 2008 and estimated based on the work volume assumed in accordance with the result of the design developed
during the Conceptual Design Phase.

The basis of the cost estimation are as follows:
MHI input and experience
Design code of Pressure Vessel: ASME Sec. VIl Div.1, U-stamp

Note: This cost estimation is on a non-binding basis and submitted only for the purpose of the technical evaluation. Quotation is to be re-estimated
at the bidding stage in accordance with material market, final design, and general terms and conditions.

10. Estimate Detail

$ 3 » 9 3 Cont.
Description of work Hours | Labor Cost | Material Equip. SubCon ODCs | Lvl.
Task #1 B ) o
Principal Engineer 1462 $204,705 N [ 113
| Senior Engineer R - | 4387 | $614,116 [ 3
| Engineer 3 B | 43865 | $6,141,161 | [ B 3
Designer 13281 | $1,859,407 B ] - 3
Project Manager - - [ - I
Quality Assurance =z - = | i o =
Administrative Professionals o - | 1462 | $204,705 B 4
Project Controls
Records/Document Management - - | 1462 | $204,705 - 4
ES&H - - .
Procurement - Y —
— Travel 5 SE— = — ) $403.525)
Confidence Level
|How good is the basis of estimate low 1 2 3 4 5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY

WBS ELEMENT DEFINITION
1. PROJECT TITLE/PARTICIPANT 2. Date of Preparation
NGNP CTF / MHI 2/12/2009
3. WBS Number 4. WBS Element Title
1.2.2.3 Instrument & Process Control 30MWt
5. Index Line No. |6. Revision No. 7. Revision Date
Rev. 0

8. Work Statement

Work to be done: Perform 30 MWt CTF Instrument & Process Control Preliminary Design by using the design developed during the Conceptual
Design phase to further develop the design requirements and detail. The design information will include updated system level equipment lists,
design specifications, PFDs and P&IDs, schematics and layouts, and appropriate details of major systems. The technical and functional
requirements for performance test (e.g. flow induced vibration, materials performance, and seals leak rates) instrumentation will be updated and
the initial equipment specifications developed. Included in the conceptual test loop design will be the identification of any R&D needed for the test
loop components. The equipment and component handling and installation requirements, instrumentation and controf systems, and process and
data acquisition software requirements will be further developed. Major equipment includes: 1&C and Data Acquisition systems.

Key Assumptions: Instrument & Process Control Design Duration is 15 Month.

Risk Elements:

9. Basis of Estimate

Methodology: A rough estimation value based on the resuit of the design developed during the Conceptual Design Phase. Man-hour cost is as
of December 2008 and estimated based on the work volume assumed in accordance with the result of the design developed during the
Conceptual Design Phase.

The basis of the cost estimation are as follows:
MHI input and experience
Design code of Pressure Vessel: ASME Sec. Vill Div.1, U-stamp

Note: This cost estimation is on a non-binding basis and submitted only for the purpose of the technical evaluation. Quotation is to be re-estimate
at the bidding stage in accordance with material market, final design, and general terms and conditions.

10. Estimate Detail

L) L3 5 Tont]
Description of work Hours | Labor Cost | Material Equip. $ SubCon |$ ODCs| Lvl.
Task #1 )

Conceptual Design e 1 i S _ IR R I
Principal Engineer _ _ _
Senior Engineer 2658 $372,146 3

| _Engineer o | 5325 $745,456 R - 3
Designer 2658 $372,146 1T 13
Project Manager

__ Quality Assurance o - o I . -

Administrative Professionais 651 $91,008 ) T a0
Project Controls

____Records/Document Management | 692 | %6913 | | | _ 4
ES&H ) B ) ' i o ]
Procurement
Travel 1T j ~ | s80,705] 3

Confidence Level

How good is the basis of estimate low 1 2 3 4 5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY

WBS ELEMENT DEFINITION

1. PROJECT TITLE/PARTICIPANT
NGNP CTF / MHI

2. Date of Preparation

2/12/2009

3. WBS Number
1.2.3

4. WBS Element Title
Final Design - 30MWt CTF

6. Revision No.
Rev. 0

5. Index Line No.

7. Revision Date

8. Work Statement

Work to be done: Perform 30 MWt CTF Final Design by using the design developed during the Preliminary Design phase to finalize the design
requirements and documents. The design information will include component level equipment lists, design specifications, PFDs and P&IDs,
schematics and layouts. The technical and functional requirements for performance test (e.g. flow induced vibration, materials performance, and
seals leak rates) instrumentation will be finalized. The equipment/component specifications will be finalized to establish the procurement
requirements. Building, equipment, and component handling and installation requirements, and instrumentation and control systems, and process
and data acquisition software requirements will be finalized and approved. Major equipment includes: Primary/Secondary/Tertiary Test Loops,
First/Second Stage Electric Heaters, IHX Heat Exchanger, Steam Generator, High/Low Pressure Heat Exchangers, Circulators, Control, Isolation,
Check and Relief Valves; Purified Water System, Make Up Water System, Helium Sampling System, Pressurized Cooling Water System, Electrical

Power Systemn, and Building and Building Services.

Key Assumptions:

9. Basis of Estimate

Methodology: A rough estimation value based on the result of the design developed during the Preliminary Design Phase are filled into the table.
Material price is as of December 2008 and any escalation is not taken into account. Man-hour cost is also as of December 2008 and estimated
based on the work volume assumed in accordance with the result of the design developed during the Pre-Conceptual Design Phase.

The basis of the cost estimation are as follows:
(1) MHI input and experience

(2) Design code of Pressure Vessel: ASME Sec. VIII Div.1, U-stamp

Note: This cost estimation is on a non-binding basis and submitted only for the purpose of the technical evaluation. Quotation is to be re-estimated

at the bidding stage in accordance with material market, final design, and general terms and conditions.

10. Estimate Detail

¥ 5 7 ¥ ] Cont.
Descripﬁon of work Hours Labor Cost Material Eqmp SubCon ODCs Lvl.
~ Task#1 I il [
Final Design —

1.2.3.1 30MWt CTF Desian Requirements 500 $70.000 80 80 80 $0
1.2.3.2 Primary. Secondary and Tertiary Loops 30MW | 93200 | $13.048.000 30| ~ $0 80| $582500|
1.2.3.3 Instrument & Process Control 30MW 18640 | $2.609.600 $0 $0 $0| $116,500
Confidence Level
How good is the basis of estimate low 1 2 3 4 5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY

WBS ELEMENT DEFINITION
1. PROJECT TITLE/PARTICIPANT 2. Date of Preparation
NGNP CTF / MHI 2/12/2009
3. WBS Number 4. WBS Element Title
1.2.31 Conceptual Design - 30MWt CTF Design Requirements
5. Index Line No. |6. Revision No. 7. Revision Date
Rev. 0

8. Work Statement

Work to be done: Further develop and update the 30 MWt CTF Design requirements for the Primary/Secondary/Tertiary Test Loops and support
systems that were developed during the Pre-Conceptual Design phase. Also as a part of this activity there is an interface with the TDRM validation|
to confirm the assumptions made for the testing to be performed at the CTF are still valid or to make adjustments in the CTF design.

Key Assumptions:

Risk Elements:

9. Basis of Estimate

Methodology: A rough estimation value based on the result of the design developed during the Pre-Conceptual Design Phase Man-hour cost is
as of December 2008 and estimated based on the work volume assumed in accordance with the result of the design developed during the Pre-
Conceptual Design Phase.

The basis of the cost estimation are as follows:
MHI input and experience
Design code of Pressure Vessel: ASME Sec. VIl Div.1, U-stamp

F Note: This cost estimation is on a non-binding basis and submitted only for the purpose of the technical evaluation. Quotation is to be re-
estimated at the bidding stage in accordance with material market, final design, and general terms and conditions.

10. Estimate Detail

3 $ 3 $ % Tont. |
Description of work Hours | Labor Cost | Material Equip. SubCon ODCs | Lvl.
Conceptual Design Requirements B ]
Principal Engineer 40 $5,600 3
Senior Engineer ) , 40 $5600 | B 3 |
Engineer 300 $42,000 3
Designer
Project Manager i i —
Quality Assurance B
Administrative Professionals 40 $5,600 4
_ ProjectControls . [ [ e )
Records/Document Management |
ES&H 80 $11,200 4
Procurement b B o
Travel $3,125] 3
|
Confidence Level
iHow good is the basis of estimate low 1 2 3 4 5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY
WBS ELEMENT DEFINITION

1. PROJECT TITLE/PARTICIPANT
NGNP CTF / MHI

2. Date of Preparation
2/12/2009

3. WBS Number
1.2.3.2

4. WBS Element Title
Primary/Secondary/Tertiary Test Loops 30MWWt

5. Index Line No.

6. Revision No.

Rev. 0

7. Revision Date

8. Work Statement

Key Assumptions: Test Loop Design Duration is 9 Months.

Risk Elements:

Work to be done: Perform 30 MWt CTF Final Design for the Primary/Secondary/Tertiary Test Loops by using the design developed during the
Preliminary Design phase to further develop the design requirements and detail. The design information will include updated system level equipment
lists, design specifications, PFDs and P&IDs, schematics and layouts, and appropriate details of major systems. The technical and functional
requirements for performance test (e.g. flow induced vibration, materials performance, and seals leak rates) instrumentation will be updated and the
initial equipment specifications developed. Included in the conceptual test loop design will be the identification of any R&D needed for the test loop
components. The equipment and component handling and installation requirements will be further developed. Major equipment includes:
Primary/Secondary/Tertiary Test Loops, First/Second Stage Electric Heaters; High/Low Pressure Heat Exchangers, Hot Gas Mixing Tank,
Primary/Secondary Hot Gas Ducts; Water Coolers; and primary/secondary Circulators.

9. Basis of Estimate

Design Phase.

The basis of the cost estimation are as follows:
MHI input and experience

Design code of Pressure Vessel: ASME Sec. VIl Div.1, U-stamp

Methodology: A rough estimation value based on the result of the design developed during the Preliminary Design Phase. Man-hour cost is as of
December 2008 and estimated based on the work volume assumed in accordance with the result of the design developed during the Preliminary

Note: This cost estimation is on a non-binding basis and submitted only for the purpose of the technical evaluation. Quotation is to be re-estimated
at the bidding stage in accordance with material market, final design, and general terms and conditions.

10. Estimate Detail

17 17 v v 17 Cont. |
Description of work Hours Labor Cost Material Eqmp SubCon ODCs Lvl.
Principal Engineer 2067 $289,420 B 3
| Senior Engineer - - 6202 $868.259 - 3
Engineer B 62018 | $8.682,588 3
Designer - 18778 $2,628,895 - 3
Project Manager _ _
Quality Assurance - -
Administrative Professionals - 2067 $289,420 4
Project Controls
_ Records/Document Management 2067 $289,420 - | 4
ES&H
Procurement
Travel - - - I $645,000{ 3
Confidence Level
|How good is the basis of estimate low 1 2 3 4 5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY
WBS ELEMENT DEFINITION

1. PROJECT TITLE/PARTICIPANT 2. Date of Preparation

NGNP CTF / MHI 2/12/2009

3. WBS Number 4. WBS Element Title

1.2.3.3 Instrument & Process Control 30MWit

5. Index Line No. |6. Revision No. 7. Revision Date
Rev. 0

8. Work Statement

Work to be done: Perform 30 MWt CTF Instrument & Process Control Final Design by using the design developed during the Preliminary Design
phase to further develop the design requirements and detail. The design information will include updated system level equipment lists, design
specifications, PFDs and P&IDs, schematics and iayouts, and appropriate details of major systems. The technical and functional requirements for
performance test (e.g. flow induced vibration, materials performance, and seals leak rates) instrumentation will be updated and the initial equipment
specifications developed. Included in the conceptual test loop design will be the identification of any R&D needed for the test loop components. The
equipment and component handling and installation requirements, instrumentation and control systems, and process and data acquisition software
requirements will be further developed. Major equipment includes: 1&C and Data Acquisition systems.

Key Assumptions: Instrument & Process Control Design Duration is 5§ Month.

Risk Elements:

9. Basis of Estimate

Methodology: A rough estimation value based on the result of the design developed during the Preliminary Design Phase. Man-hour cost is as of]
December 2008 and estimated based on the work volume assumed in accordance with the result of the design developed during the Preliminary
Design Phase.

The basis of the cost estimation are as follows:
MHI input and experience
Design code of Pressure Vessel: ASME Sec. VIII Div.1, U-stamp

Note: This cost estimation is on a non-binding basis and submitted only for the purpose of the technical evaluation. Quotation is to be re-estimated

at the bidding stage in accordance with material market, final design, and general terms and conditions.
10. Estimate Detail
d d R ] Conf|
Description of work Hours | Labor Cost | Material Equip. $ SubCon {$ ODCs| Lvl.
Principal Engineer S o - B
Senior Engineer 4135 $578,839 3
_Engineer I 8282 | $1,169,487 | 0 | L3
Designer 4135 $578,839 3
Project Manager
Quality Assurance S
Administrative Professionals ] 1012 $141,695 ) I D !
Project Controls
_Records/Document Management . o677 | 180738 | i 4 ]
ES&H
Procurement
Tavel o e R - $116,500f 3 |
|
Confidence Level
JHow good is the basis of estimate low 1 2 3 4 5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY
WBS ELEMENT DEFINITION

1. PROJECT TITLE/PARTICIPANT 2. Date of Preparation

NGNP CTF / AREVA 2/12/2009

3. WBS Number 4. WBS Element Title

1.2.4 Long Lead Procurement - 30MWt CTF

5. Index Line No. |6. Revision No. 7. Revision Date
Rev. 0

8. Work Statement

Work to be done: In order to meet the CTF schedule, equipment with long lead times for delivery must be identified and procured during the
30MWI Conceptual Design Phase. This activity will include the development of the procurement specifications and procurement packages,
evaluation and approval of suppliers, obtaining BEA and DOE approval, and award of the contracts. The items that have been identified as long
lead items for the 30MWt CTF include the circulators, hot gas piping, steam generator, IHX heat exchanger, and electrical transformers 1 MVA or
higher. (additional cost details for the 30MWt CTF Heaters are provided on the following supplemental WBS Sheet, 1.2.4(S).)

Key Assumptions: Funding for Long Lead Procurement will be made available during the Preliminary Design Phase.

Risk Elements: Material cost escalation, unavailability of funds, unavailability of workshop

9. Basis of Estimate

Methodology: A rough estimation value based on the result of the design developed during the Initial Conceptual Design Phase are filled into the table
Material price is as of December 2008 and any escalation is not taken into account Man-hour cost is also as of December 2008 and estimated based on the
work volume assumed in accordance with the result of the design developed during the Initial Conceptual Design Phase. Matenal cost is included in the
SubCon column because final shaped material or rough machined material will be delivered to MHI and MHI will perform final machining and assembling
The bases of the cost estimation are as follows:

(1) Price of material : Current Price as of December, 2008

(2) Exchange rate  : ¥100/US$

(3) Delivery conditions: FOB Japan (does not include cost of overseas transportation, construction, licensing/ permitting, start up and testing)

(4) Design code of Pressure Vessel: ASME Sec. VIl Div.1, U-stamp

Note: This cost estimation is on a non-binding basis and submitted only for the purpose of the technical evaluation. Quotation is to be re-estimated at the
bidding stage in accordance with material market, final design, and general terms and conditions

10. Estimate Detail

4]
Final
$ $ Machining & $ $ Conf.
Description of work Hours Labor Cost Material Assembling SubCon ODCs Lvl.
Principal Engineer o o B 400 | $56.000 3
Senior Engineer 800 $112,000 | - 3
Engineer - - - 1200 | $168,000 I I -
_Designer - . B
Project Manager
Quality Assurance S — | | E——
Administrative Professionals N _
Project Controls I = |
Records/Document Management 200 | $28,000 ] 3
ES&H - ) 300 $42,000 _ 3
Procurement ~ 1000 | $140,000 L [} 3
Components:
Electric Heater (EH1) $2.900.000 | $29,500,000 [
Electric Heater (EH2) $2,800,000 | $36,400,000 | 3
Water Cooler (WC1) $1.600,000 | $3,100,000 | 3 I
| Water Cooler (WC2) | $1.700,000 | $3,600,000 3
Primary Helium Circulator (PHC) | $1,700,000 | $4,500000 | 3
Secondary Helium Circulator (SHC) $1,500,000 | $4,200,000 3
Primary Hot Gas Ducts . $6.000.000 | $13.600,000 | 1 3
Secondary Hot Gas Ducts $1,600,000 | $3,600,000 3
Hot Gas Mixing Tank $1.200,000 | $2,800,000 | —3 1|
Common Cost - $1.800.000 $500.000 3
International Transportation — — | $5,467,600] 3
JElectrical Transformers 1MVA or higher - $3,105,000] 3
low 1 2 3 4 5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY
WBS ELEMENT DEFINITION

1. PROJECT TITLE/PARTICIPANT
NGNP CTF / AREVA 2/12/2009
3. WBS Number 4. WBS Element Title

1.2.4 Suppiemental |Long Lead Procurement - 30MWt CTF Heater Cost Details
5. Index Line No. |6. Revision No.

Rev. 0

2. Date of Preparation
1/16/2009

7. Revision Date

8. Work Statement
Work to be done: This sheet provides additional cost detail for the 30MWt CTF Heaters included in previous WBS sheet 1.2.4.

Key Assumptions:

Risk Elements:

9. Basis of Estimate

methodology: A rough estimation value based on the resuit of the design developed during the Initial Conceptual Design Phase are filled into the table. Material price is as
of December 2008 and any escalation is not taken into account. Man-hour cost is also as of December 2008 and estimated based on the work volume assumed in
accordance with the result of the design developed during the Initial Conceptual Design Phase. Material cost is included in the SubCon column because final shaped material
or rough machined material will be delivered to MHI and MHI will perform final machining and assembling.

The basis of the cost estimation are as follows:

(1) Price of material : Current Price as of December, 2008

(2) Exchange rate  : ¥100/US$

(3) Delivery conditions: FOB Japan (does not include cost of overseas transportation, construction, licensing/ permitting, start up and testing)
(4) Design code of Pressure Vessel: ASME Sec. VI Div.1, U-stamp

Note: This cost estimation is on a non-binding basis and submitted only for the purpose of the technical evaluation. Quotation is to be re-estimated at the bidding stage in
accordance with material market, final design, and general terms and conditions.

10. Estimate Detail

3
$ " $ Control High
$ Heater $ Final Machining{ Control Frequency $ $ Conf.
Description of work Insulation Element Graphite | & Assembling Board Filter SubCon Total Lvl.
Components: w_‘
Electric Heater (EH1) 2300000 $5,800,000 $2,900,000{ $7,300,000] $6,500,000] $7,600,000f $32,400,000] 3
Electric Heater (EH2) 2900000 $5,900,000 | $6,000,000 $2,800,000f $7,300,000] $6,500,000{ $7,800,000] $39,200,000{ 3

low 1 2 3 4 5 high confidence
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WBS ELEMENT DEFINITION

WORK BREAKDOWN STRUCTURE DICTIONARY

1. PROJECT TITLE/PARTICIPANT
NGNP CTF / AREVA

2. Date of Preparation
2/12/2009

3. WBS Number
1.2.5

4. WBS Element Title

Construction - 30MW Test Loop

5. Index Line No. |6. Revision No.

Rev. 0

7. Revision Date

|8. Work Statement

Work to be done: 2777777

Risk Elements: NGNP mission, priorities, and funding are revised annually

Key Assumptlons: Funding for procurement and installation will be available during the construction phase Programmatic changes and revisions to the
NGNP TDRMs and test plans do not have a significant impact on the CTF System Requirements or equipment specifications

|9- Basis of Estimate

F Methodology: Estimate based on experience from previous projects

10. Estimate Detail

3 3 3 1 § [ Cont|
Description of work Hours | LaborCost | Material Equip. SubCon |ODCs| Lvl.
1251 30MWt Test Loop Ir ion 1736 | $243.040 $0 $2.992,000 | $66.346.000 | $0
1252 |nstrument & Process Control 30MW 4] $0 $785,955 $0 $0 %0
How good is the basis of estimate low 1 2 3 4 5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY

WBS ELEMENT DEFINITION
1. PROJECT TITLE/PARTICIPANT 2. Date of Preparation
NGNP CTF / AREVA 2/12/2009
3. WBS Number 4. WBS Element Title
1.2.5.1 30MW Test Loop Installation
5. Index Line No. |6. Revision No. 7. Revision Date
Rev. 0

8. Work Statement

Work to be done: Procure and install the equipment, piping, and electrical power for the 30 MWt Primary and Secondary Test Loops.
Activities: procure Primary Loop process equipment and piping; procure Secondary Loop process equipment and piping; procure Test
Section process equipment and piping; procure Tertiary Loop process equipment and piping; procure Primary Loop electrical power
matl; procure Secondary Loop electrical power mat'l; procure Test Section electrical power mat|.

Activities install Primary Loop process equipment and piping; install Secondary Loop process equipment and piping; install Test Section
process equipment and piping; install electrical power for Primary Loop; install electrical power for Secondary Loop; install electrical
power for Test Section; install electrical power for Tertiary Loop.

Key Assumptions: Funding for procurement and installation will be available during the construction phase. Programmatic changes and revisions to the
NGNP TDRMs and test plans do not have a significant impact on the CTF System Requirements or equipment specifications. Assumed 2 construction
contractors ( Mechanical and Electrical) will be used. Major equipment will be provided to the constructors. The material (pipe, cable, steel, bolting, etc.),
tools, equipment, and labor needed to instalt the components and construct the building are included in the constructor subcontract cost.

Risk Elements: NGNP mission, priorities, and funding are revised annually.

9. Basis of Estimate

|Imethodology: Estimate based on experience from previous projects.

10. Estimate Detail

L 5 3 L S I ca‘nl"
Description of work Hours | LaborCost | Material Equip. SubCon [ODCs) Lvi.
Procurement of 30 MWt Test Loop Constructors
Principal Engineer 80 $11,200 3
Senior Engineer 80 $11,200 3
Engineer 688 $96,320 3
Designer
Project Manager
Quality Assurance 40 $5.600 3
~_ Administrative Professionals I IR S AR B A
Project Controis j ) B ] T T
Records/Document Management 80 $11,200 3
ES&H 80 $11,200 3
Procurement 688 $96,320 3
Installation of 30 MWt Test Loop items T
Mechanical Constructor $42,773,500 3
Electrical Constructor $23,572,500 3
[
-
Non-long lead equipment cost $2,992,000 3
]
How good is the basis of estimate low 1 2 3 4 5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY

WBS ELEMENT DEFINITION
1. PROJECT TITLE/PARTICIPANT 2. Date of Preparation
NGNP CTF / AREVA 2/12/2009
3. WBS Number 4. WBS Element Title
1.2.5.2 Instrumentation and Process Control 30MWWt
5. Index Line No. |6. Revision No. 7. Revision Date
Rev. 0

8. Work Statement

Work to be done:

Procure materials and contractor to install the computer and data collection and storage system, temperature, pressure and flow control and monitoring
for the 1 and 30 MWh test loop and test sections. This will also include other loop parameters that will need control and monitoring.

Key Assumptions:
1. Commercially available instruments can be used and no R&D is required
2 Temperature, pressure and flow instruments on the test sections is not provided. They will be provided by the supplier of the test sections
3. Major Equipment Provided by the Project.
4. Installation Costs for this element are included in 1.1.5.2
Risk Elements:
We may not be able to find commercially available instruments for high temperature helium gas application
Process temperature will need to be reduced to the levels acceptable by the instruments proposed.

9. Basis of Estimate

Methodology: Estimates based on RS Means, experience from previous projects and preliminary cost information from potential
suppliers.

10. Estimate Detail

3 7 1 ] $ [Cont]
Description of work Hours Labor Cost Material Equip. SubCon ODCsi| Lvl.
MATERIAL -
Temperature elements " s mls m - |9$161,375 | | - 3
| Pressure transmitters $244,250 3
| Flow elements $380,330 i 3
Confidence Level
How good is the basis of estimate low 1 2 3 4 5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY
WBS ELEMENT DEFINITION

1. PROJECT TITLE/PARTICIPANT 2. Date of Preparation

NGNP CTF / MHI 2/12/2009

3. WBS Number 4. WBS Element Title

1.3.1 Conceptual Design - Building and BOP Systems

5. Index Line No. 6. Revision No. 7. Revision Date
Rev. 0

8. Work Statement

Work to be done: Perform Conceptual Design by using the design developed during the Pre-Conceptual Design phase to further develop the design
requirements and detail. The design information will include updated system level equipment lists, design specifications, PFDs and P&IDs, schematics
and layouts, and appropriate details of major systems. The technical and functional requirements for performance test (e.g. flow induced vibration,
materials performance, and seals leak rates) instrumentation will be updated and the initial equipment specifications developed. Included in the
conceptual test loop design will be the identification of any R&D needed for the test loop components. The equipment and component handling and
installation requirements, instrumentation and control systems, and process and data acquisition software requirements will be further developed.
Water Coolers: Circulators; Control, Isolation, Check and Relief Valves; Nitrogen Supply System, Purified Water System, Make Up Water System,
Chemical Supply Systems, Helium Purification System, Helium Supply and Storage System, Cooling Water System, Compressed Air System,
Electrical Power System, I1&C and Data Acquisition, and Building and Building Services.

Key Assumptions:

Risk Elements:

9. Basis of Estimate

Methodology: A rough estimation value based on the result of the design developed during the Pre-Conceptual Design Phase are filled into the
table. Material price is as of December 2008 and any escalation is not taken into account. Man-hour cost is as of December 2008 and estimated
based on the work volume assumed in accordance with the result of the design developed during the Pre-Conceptual Design Phase.

The basis of the cost estimation are as follows:

MHI input and experience

Design code of Pressure Vessel: ASME Sec. VIl Div.1, U-stamp

Note: This cost estimation is on a non-binding basis and submitted only for the purpose of the technical evaluation. Quotation is to be re-estimated at
the bidding stage in accordance with material market, final design, and general terms and conditions.

10. Estimate Detail

b » 1] > d Cont.
Description of work Hours | Labor Cost | Material Equip. SubCon ODCs Lvl.
1.3.1.1 Building and Utilities CD 14600 | $1,636,800 $0 30 $0 $0
1.3.1.2 Support System CD 10854 | $1,519,560 0 $0 $0 $0
|
Confidence Level
iH;ow good is the basis of estimate low 1 2 3 4 5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY
WBS ELEMENT DEFINITION

1. PROJECT TITLE/PARTICIPANT 2. Date of Preparation

NGNP CTF / AREVA 2/12/2009

3. WBS Number 4. WBS Element Title

1.3.1.1 Building and Utilities CD

5. Index Line No. |6. Revision No. 7. Revision Date
Rev. 0

8. Work Statement

Work to be done: Perform CTF Site, Building, and Building Services Conceptual Design by using the design developed during the Pre-
Conceptual Design phase to further develop the design requirements and detail. The design information will include further developed
system level equipment lists, design specifications, PFDs and P&IDs, schematics and layouts, and appropriate details of major systems.
The technical and functional requirements for performance test (e.g. flow induced vibration, materials performance, and seals leak rates)
instrumentation will be updated and the initial equipment specifications developed. Equipment and component handiing and installation
requirements, instrumentation and control systems, requirements will be further developed. Major equipment and support systems includes:
Main Electrical Power System, HVAC, and Building and Building Services. Cooling Water Towers, Emergency Power System, Storm Water,
Sanitary Water, Fresh Water, Fire Protection.

Key Assumptions: Conceptual Design - Site, Building, and Building Services Duration is 15 Months

Risk Elements:

9. Basis of Estimate

Methodology: Use of RS Means and past project experience, A rough estimation value based on the result of the design developed
during the Pre-Conceptual Design Phase are filled into the table. Man-hour cost is as of December 2008 and estimated based on the work
volume assumed in accordance with the result of the design developed during the Pre-Conceptual Design Phase. The basis of the cost
estimation are as follows:

MHI input and experience

Design code of Pressure Vessel: ASME Sec. Vi Div.1, U-stamp

Note: This cost estimation is on a non-binding basis and submitted only for the purpose of the technical evaluation. Quotation is to be re-
estimated at the bidding stage in accordance with material market, final design, and general terms and conditions.

10. Estimate Detail

9 ] ? 9 17 Lont.
Description of work Hours | Labor Cost | Material Equip. SubCon ODCs | Lvl
Task #1 A 1 - | M (—
Principal Engineer 640 $76.800 | - - N
Senior Engineer 2400 | s288000 | | R 3
 Engineer — | 7040 $844.800 I 3
Designer 3520 $422,400 3
_ProjectManager | | | | | ~
_ Quality Assurance - | R |
Administrative Professionals 680 $81.600 3
Project Controls
_ Records/DocumentManagement | 320 | $38400 | | I 3
ES&H
Procurement = ! — =
Travel $77,130| 3
Confidence Level
IHow good is the basis of estimate fow 1 2 3 4 5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY
WBS ELEMENT DEFINITION

1. PROJECT TITLE/PARTICIPANT 2. Date of Preparation

NGNP CTF / MHI 2/12/2009

3. WBS Number 4. WBS Element Title

1.3.1.2 Support Systems CD

5. Index Line No. |6. Revision No. 7. Revision Date
Rev. 0

8. Work Statement

Work to be done: Perform CTF Support Systems Conceptual Design by using the design developed during the Pre-Conceptual Design phase to
further develop the design requirements and detail. The design information will include updated system level equipment lists, design specifications,
PFDs and P&IDs, schematics and layouts, and appropriate details of major systems. The technical and functional requirements for performance
test (e.g. flow induced vibration, materials performance, and seals leak rates) instrumentation will be updated and the initial equipment
specifications developed. included in the conceptual test loop design will be the identification of any R&D needed for the test loop components. The
equipment and component handling and installation requirements will be further developed. Major equipment includes: Purified Water System,
Make Up Water System, Helium Sampling System, Pressurized Cooling Water System, He Purification System, He Storage and Supply System,
Cooling Water System, Chemical Supply System, Waste Water Treatment, Heat Trace System, Compressed Air System, Nitrogen Gas System

Key Assumptions: Support System Design Duration is 15 Months.

Risk Elements:

9. Basis of Estimate
Methodology: A rough estimation value based on the result of the design developed during the Pre-Conceptual Design Phase. Man-hour cost is
as of December 2008 and estimated based on the work volume assumed in accordance with the resuit of the design developed during the Pre-
Conceptual Design Phase.
The basis of the cost estimation are as follows:
MH! input and experience
Design code of Pressure Vessel: ASME Sec. VIII Div.1, U-stamp
Note: This cost estimation is on a non-binding basis and submitted only for the purpose of the technical evaluation. Quotation is to be re-estimated

at the bidding stage in accordance with material market, final design, and general terms and conditions.
10. Estimate Detail
> > R ] k] ¥ JCont |
Description of work Hours Labor Cost Material Equip. SubCon ODCs Lvl.
Task #1 )
Conceptual Design
Principal Engineer
Senior Engineer (2) 1042 $145,880 3
Engineer (12) 5040 $705,600 3
Designer (4) | 2572 $360,080 3
Project Manager 1200 $168,000 3
Quality Assurance
Administrative Professionals 320 $44,800 3
Project Controls 360 $50,400 3
Records/Document Management 320 $44,800 3
ES&H
Procurement
Travel $60,529] 3
|
Confidence Level
JHow good is the basis of estimate low 1 2 3 4 5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY
WBS ELEMENT DEFINITION

1. PROJECT TITLE/PARTICIPANT 2. Date of Preparation

NGNP CTF / MHI 2/12/2009

3. WBS Number 4. WBS Element Title

132 Preliminary Design - Building and BOP Systems

5. Index Line No. 6. Revision No. 7. Revision Date
Rev. 0

|8. Work Statement

Work to be done: Perform Preliminary Design by using the design developed during the Conceptual Design phase to further develop the design
requirements and detail. The design information will include updated system level equipment lists, design specifications, PFDs and P&IDs, schematics
and layouts, and appropriate details of major systems. The technical and functional requirements for performance test (e g flow induced vibration,
materials performance, and seals leak rates) instrumentation will be updated and the initial equipment specifications developed. Included in the
conceptual test loop design will be the identification of any R&D needed for the test loop components. The equipment and component handling and
installation requirements, instrumentation and control systems, and process and data acquisition software requirements will be further developed.
Water Coolers; Circulators; Control, Isolation, Check and Relief Valves; Nitrogen Supply System, Purified Water System, Make Up Water System,
Chemical Supply Systems, Helium Purification System, Helium Supply and Storage System, Cooling Water System, Compressed Air System,
Electrical Power System, 1&C and Data Acquisition, and Building and Building Services.

Key Assumptions:

Risk Elements:

9. Basis of Estimate

Methodology: A rough estimation value based on the result of the design developed during the Conceptual Design Phase are filled into the table
Material price is as of December 2008 and any escalation is not taken into account. Man-hour cost is as of December 2008 and estimated based on
the work volume assumed in accordance with the result of the design developed during the Conceptual Design Phase

The basis of the cost estimation are as follows:

MHI input and experience

Design code of Pressure Vessel: ASME Sec. VIl Div.1, U-stamp

Note: This cost estimation is on a non-binding basis and submitted only for the purpose of the technical evaluation. Quotation is to be re-estimated at
the bidding stage in accordance with material market, final design, and general terms and conditions

10. Estimate Detail

3 12 1 12 1] CTont. |
Description of work Hours | Labor Cost | Material Equip. SubCon 0ODCs Lvi.
1.3.2.1 Building and Utilities PD ) 17700 | $2.124.000 $0 | 30| $0 $0
1.3.2.2 Support Systems PD - 13350 | $1,869,000 0 $a $0 $0
T S R ——— —
Confidence Level
How good is the basis of estimate low 1 2 3 4 5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY
WBS ELEMENT DEFINITION

NGNP CTF / AREVA

1. PROJECT TITLE/PARTICIPANT

2. Date of Preparation

2/12/2009

3. WBS Number 4. WBS Element Title
1.3.2.1 Building and Utilities PD

Rev. 0

5. Index Line No. [6. Revision No.

7. Revision Date

8. Work Statement

Work to be done:

Key Assumptions:

Risk Elements:

Preliminary Design - Site, Building, and Building Services Duration is 15 Months.

Perform CTF Site, Building, and Building Services Preliminary Design by using the design developed during the Conceptual Design phase to further
develop the design requirements and detail. Includes Final design for underground utilities and building foundations in support of CD-2/3A submittal. The
design information will include further developed system level equipment lists, design specifications, PFDs and P&IDs, schematics and layouts, and
appropriate details of major systems. The technical and functional requirements for performance test (e.g. flow induced vibration, materials performance,
and seals leak rates) instrumentation will be updated and the initial equipment specifications developed. Equipment and component handling and
installation requirements, instrumentation and control systems, requirements will be further developed. Major equipment and support systems includes:
Main Electrical Power System, HVAC, and Building and Building Services, Cooling Water Towers, Emergency Power System, Storm Water, Sanitary
Water, Fresh Water, and Fire Protection.

9. Basis of Estimate

Methodology: Use of RS Means and past project experience.

10. Estimate Detail

Description of work

Hours

v
Labor Cost

>
Material

Equip.

2] 2]
SubCon ODCs

Cont. |
Lvl.

Task

Principal Engineer

Senior Engineer

1041

$124,941

Engineer

11106

$1,332,706

W Ww|w

Designer

5553

$666,353

Project Manager

Quality Assurance

Administrative Professionals

Project Controls

Records/Document Management

ES&H

Procurement

Travel

$77,130

I
Confidence Level
How good is the basis of estimate

low 1

5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY
WBS ELEMENT DEFINITION

1. PROJECT TITLE/PARTICIPANT 2. Date of Preparation

NGNP CTF / AREVA 2/12/2009

3. WBS Number 4. WBS Element Title

1.3.2.2 Support Systems PD

5. Index Line No. |6. Revision No. 7. Revision Date
Rev. 0

8. Work Statement

Work to be done:

Perform CTF Support Systems Conceptual Design by using the design developed during the Pre-Conceptual Design phase to further develop the design
requirements and detail. The design information will include updated system level equipment lists, design specifications, PFDs and P&IDs, schematics and
layouts, and appropriate details of major systems. The technical and functional requirements for performance test (e.g. flow induced vibration, materials
performance, and seals leak rates) instrumentation will be updated and the initial equipment specifications developed. Included in the conceptual test loop
design will be the identification of any R&D needed for the test loop components. The equipment and component handling and installation requirements will
be further developed. Major equipment includes: Purified Water System, Make Up Water System, Helium Sampling System, Pressurized Cooling Water
System, He Purification System, He Storage and Supply System, Cooling Water System, Chemical Supply System, Waste Water Treatment, Heat
Trace System, Compressed Air System, Nitrogen Gas System

Key Assumptions: Duration is 15 Months.

Risk Elements:

9. Basis of Estimate

Methodology: Use customary and standard engineering practices.

10. Estimate Detail

$ $ $ ¥ 3 Conf.|
Description of work Hours | Labor Cost | Material Equip. SubCon ODCs | Luvl.
Principal Engineer 1230 | $172246 | - | 3
Senior Engineer 3673 $514,168 B 3
Engineer 3673 $514,168 | 3
Designer 3673 $514,168 R
Administrative Professionals B 1102 | $154,250 | B B 3
 Travel B o ~ |se0529] 3
Confidence Level
How good is the basis of estimate low 1 2 3 4 5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY
WBS ELEMENT DEFINITION

1. PROJECT TITLE/PARTICIPANT 2. Date of Preparation

NGNP CTF / MHI 2/12/2009

3. WBS Number 4. WBS Element Title

1.3.3 Final Design - Buildings and Support Systems

5. Index Line No. |6. Revision No. 7. Revision Date
Rev. 0

8. Work Statement

Work to be done: Perform Final Design by using the design developed during the Preliminary Design phase to further develop the design requirements
and detail. The design information will include updated system level equipment lists, design specifications, PFDs and P&IDs, schematics and layouts,
and appropriate details of major systems. The technical and functional requirements for performance test (e.g. flow induced vibration, materials
performance, and seals leak rates) instrumentation will be updated and the initial equipment specifications developed. Included in the conceptual test
loop design will be the identification of any R&D needed for the test loop components. The equipment and component handling and installation
requirements, instrumentation and control systems, and process and data acquisition software requirements will be further developed.

Water Coolers; Circulators; Control, Isolation, Check and Relief Valves; Nitrogen Supply System, Purified Water System, Make Up Water System,
Chemical Supply Systems, Melium Purification System, Helium Supply and Storage System, Cooling Water System, Compressed Air System,
Electrical Power System, 1&C and Data Acquisition, and Building and Building Services.

Key Assumptions:

Risk Elements:

9. Basis of Estimate

Methodology: A rough estimation value based on the result of the design developed during the Preliminary Design Phase are filled into the table.
Material price is as of December 2008 and any escalation is not taken into account. Man-hour cost is as of December 2008 and estimated based on
the work volume assumed in accordance with the result of the design developed during the Preliminary Design Phase.

The basis of the cost estimation are as follows:

MHI input and experience

Design code of Pressure Vessel: ASME Sec. VIII Div.1, U-stamp

Note: This cost estimation is on a non-binding basis and submitted only for the purpose of the technical evaluation. Quotation is to be re-estimated at
the bidding stage in accordance with material market, final design, and general terms and conditions.

10. Estimate Detail

® > ® > 13 Cont.
Description of work Hours | Labor Cost | Material Equip. SubCon 0ODCs Lvl.
1.3.3.1 Building and Utilities FD 26100 | $3,132,000 $0 $0 $0 $0
1.3.3.2 Support Systems FD 18342 | $2,567,880 $0 $0 $0 $0
[
Confidence Level
JHow good is the basis of estimate low 1 2 3 4 5 high confidence
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WBS ELEMENT DEFINITION

WORK BREAKDOWN STRUCTURE DICTIONARY

1. PROJECT TITLE/PARTICIPANT
NGNP CTF / AREVA

2. Date of Preparation
2/12/2009

3. WBS Number
1.3.3.1

4. WBS Element Title
Building and Utilities FD

5. Index Line No.

6. Revision No.

7. Revision Date

Rev. 0

8. Work Statement

Work to be done:

Perform CTF Site, Building, and Building Services Final Design by using the design developed during the Preliminary Design phase to further develop the
design requirements and detail. The design information will include further developed system level equipment lists, design specifications, PFDs and P&IDs,
schematics and layouts, and appropriate details of major systems. The technical and functional requirements for performance test (e g. flow induced
vibration, materials performance, and seals leak rates) instrumentation will be updated and the initial equipment specifications developed. Equipment and
component handling and installation requirements, instrumentation and control systems, requirements will be further developed. Major equipment and
support systems includes: Main Electrical Power System, HVAC, and Building and Building Services, Cooling Water Towers, Emergency Power System,
Storm Water, Sanitary Water, Fresh Water, and Fire Protection

Key Assumptions:

Final Design - Site, Building, and Building Services Duration is 8 Months.

Risk Elements:

|9. Basis of Estimate

Methodology: Use of RS Means and past project experience.

10. Estimate Detail

® ] 1] ¥ 9 Cant.
Description of work Hours Labor Cost Material Equip. SubCon ODCs Lvl.

Task ) L B
Principal Engineer B i - )
Senior Engineer 3930 $471,642 - 3
Engineer 15721 | $1,886.569 | 3
Designer 5896 $707.464 3
Prc_)jét__:manage_r - ) 1 B
Quality Assurance
Administrative Professionals 553 $66,325 -3
Project Controls |
Records/Document Management i = B

~ ES&H

| Procurement - | B

i - [— |
Travel B - $110,000| 3
|
Confidence Level
How good is the basis of estimate low 1 2 3 4 5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY

WBS ELEMENT DEFINITION
1. PROJECT TITLE/PARTICIPANT 2. Date of Preparation
NGNP CTF / AREVA 2/12/2009
3. WBS Number 4. WBS Element Title
1.3.3.2 Support Systems FD
5. Index Line No. [6. Revision No. 7. Revision Date
Rev. 0

8. Work Statement

Work to be done:

Perform CTF Support Systems Final Design by using the design developed during the Preliminary Design phase to further develop the
design requirements and detail. The design information will include updated system level equipment lists, design specifications, PFDs and
P&IDs, schematics and layouts, and appropriate details of major systems. The technical and functional requirements for performance test
(e.g. flow induced vibration, materials performance, and seals leak rates) instrumentation will be updated and the initial equipment
specifications developed. Included in the conceptual test loop design will be the identification of any R&D needed for the test loop
components. The equipment and component handling and installation requirements will be further developed. Major equipment includes:
Purified Water System, Make Up Water System, Helium Sampling System, Pressurized Cooling Water System, He Purification System, Hel
Storage and Supply System, Cooling Water System, Chemical Supply System, Waste Water Treatment, Heat Trace System,
Compressed Air System, Nitrogen Gas System.

Key Assumptions: Duration is 9 months.

Risk Elements:

9. Basis of Estimate
Methodology: Use customary and standard engineering practices.

10. Estimate Detail

3 ¥ 3 3 ) COnr|
Description of work Hours | Labor Cost | Material Equip. SubCon ODCs | Lvl.

Principal Engineer 1690 $236,655 3
Senior Engineer 5046 $706,432 3
Engineer 5046 $706,432 3
Designer 5046 $706,432 3
Administrative Professionals 1514 $211,930 3
Travel $87,375] 3

Confidence Leve!

How good is the basis of estimate low 1 2 3 4 5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY
WBS ELEMENT DEFINITION

1. PROJECT TITLE/PARTICIPANT 2. Date of Preparation

NGNP CTF / AREVA 2/12/2009

3. WBS Number 4. WBS Element Title

134 Construction - Building and Support Systems

5. Index Line No. 6. Revision No. 7. Revision Date
Rev. 0

B. Work Statement

Work to be done: Develop the procurement packages, evaluate and approve the suppliers, obtain BEA and DOE approval, and award the contracts to procure the services of
the constructor(s), and to procure the equipment, components, and materials to prepare the site, construct the building, install the utilities; fabricate and install the building
services, and CTF support systems; and to complete the parking and grounds.

Prepare the site, construct the building, install the utilities; fabricate and install the building services, CTF support systems; and to complete the parking and grounds.
Perform testing and turnover of the building, building services, utilities, CTF support systems to confirm the design and procurement requirements have been satisfied. During
the construction phase there will be project oversight/support of the construction activities. These include engineering/design change control, Construction Management,
ES&H, QA, Project Controls, Administrative Support, Procurement, Records/Document Management, and Information Technology

Key Assumptions: 30MWt Construction phase overlaps 1MWt Construction Phase, 30MWt Construction Phase goes 17 Months after 1MWt Construction Phase ends

Risk Elements:

9. Basis of Estimate

Methodology: 1.The project scope and methodologies for this estimate were prepared from pre-conceptual design documents and input from project team. 2.The NGNP Preliminary Design
eslimate is the basis for the CTF. 3, The CTF buildings are based on the NGNP Radwaste Building (concrete structure) and the NGNP Administration Building (metal sided structural steel).4
Quantities were scaled as necessary to suit the CTF design. 5 Material costs from the NGNP estimate were escalated to current day dollars. 6.Labor hours from the NGNP estimate were used
as is. All were factored for productivity. Current labor rates were applied. 7. INL provided the craft wage rates in an April 18, 2007 e-mail. 8. Craft labor will work a 4-10's workweek. 9. Cost of
overtime is not included. Central Facility Area (CFA) at no cost to the project will accept excavated spoil. Cost of defining, excavating and transporting contaminated soil is not included. 10. Fill
material will be furnished to the project at no cost by CFA. 11. Unit pricing, as required, was obtained from RS Means cost data books, “Trade Services Pricing” book, vendor quotes, vendor
price lists and historical data. 12. Local vendors were polled for preliminary quotes for supply of concrete, reinforcing steel and structural steel for NGNP

10. Estimate Detail

¥ ¥ ¥ 3 2 conr. |
Description of work Hours | Labor Cost | Material Equip. SubCon ODCs Lvl.
| Task #1 - ] | I — -
1.3.4.1 Building Construction 2380 $333,200 50 $0 $67,325,806 = $0
1.3.4.2 Building Furnishings 440 $61,600 | $20,000 | $508,358 $14.000 50
1.3.4.3 Support Systems 308 $43120 |  $0 | $3.780.000 $2,654,100 o0,
Confidence Level
How good is the basis of estimate low 1 2 3 4 5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY
WBS ELEMENT DEFINITION

1. PROJECT TITLE/PARTICIPANT
NGNP CTF / AREVA

2. Date of Preparation

2/12/2009

3. WBS Number 4. WBS Element Title
1.3.4.1 Building Construction

5. Index Line No. |6. Revision No.
Rev. 0

7. Revision Date

8. Work Statement

Work to be done:

The scope consists of the construction of the Facility Foundation, Excavation & Backfill, C.|.P. Concrete, Metals, Architectural/lnterior Finishes, Mechanical, Electrical and site

Improvements.

Key Assumptions: 1. The proposed work scope will not exceed the activities and/or quantities as shown on the cost estimating detail sheets.

2. The technical and functional requirements (T&FR’s) are included in this cost estimate for this work.

3. Ali costs are March 2008 dollars.

4. No allowance is included for any unknown existing underground utilities.

5. Landscaping is not included.

6. No allowances for complications due to extreme weather have been included in this estimate.
7. This estimate assumes that a general contractor will be the prime contractor on the project and will subcontract scope as needed.
8. A subsistence allowance is included based on approximately 60% of craft as “travelers”.
9. Costs are not included for the removal, testing, boxing and transporting of contaminated soil to the CFA.

10. It has been assumed only one mobilization and demobilization will be needed with no interruption.

11. No monies are included for any governmental fees or permits.

12. Facility power will be taken from local sources.

Risk Elements: A. No detailed design exists for this project. B. Subsurface rock elevations have not been fully identified. Should rock be found in the areas where only soil is
assumed to be, this will increase the construction and oversight costs and performance period. C. This project is heavily dependent on cement, steel, copper, and petroleum

products.

9. Basis of Estimate

Methodology: 1.The project scope and methodologies for this estimate were prepared from pre-conceptual design documents and input from project team. 2.The NGNP
Preliminary Design estimate is the basis for the CTF. 3.The CTF buildings are based on the NGNP Radwaste Building (concrete structure) and the NGNP Administration Building
(metal sided structural steel).4. Quantities were scaled as necessary to suit the CTF design. 5.Material costs from the NGNP estimate were escalated to current day doilars.
6.Labor hours from the NGNP estimate were used as is. All were factored for productivity. Current labor rates were applied. 7. INL provided the craft wage rates in an April 18, 200°
e-mail. 8. Craft labor will work a 4-10’s workweek. 9.Cost of overtime is not included. Central Facility Area (CFA) at no cost to the project will accept excavated spoil. Cost of
defining, excavating and transporting contaminated soil is not included. 10. Fill material will be fumished to the project at no cost by CFA. 11. Unit pricing, as required, was obtaineq
from RS Means cost data books, “Trade Services Pricing” book, vendor quotes, vendor price lists and historical data. 12. Local vendors were polled for preliminary quotes for

supply of concrete, reinforcing steel and structural steel for NGNP.

10. Estimate Detail

Description of work

Hours

£
Labor Cost

>
Material

Equip.

$ SubCon |$ ODCs

Tont. |
Lvl.

Procurement of Building Constructors

Principal Engineer

80

$11,200

Senior Engineer

80

$11,200

Engineer

1000

$140,000

Wlwlw

Designer

Project Manager

Quality Assurance

40

$5,600

Administrative Professionals

Project Controls

Records/Document Management

80

$11,200

ES&H

100

$14,000

Procurement

1000

$140,000

W W|w

Construction of Building & Building Services

Foundation, Excavation & Backfill

$620,364

C.1.P. Concrete

$39,478,213

Metals

$2,922,970

Architectural/Interior Finishes

$2,235,439

Mechanical

$6,062,629

Electrical

$14,765,138

Site Improvements

$1.028,531

WWWWwWwww

Confidence Level
How good is the basis of estimate

low 1

5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY
WBS ELEMENT DEFINITION

1. PROJECT TITLE/PARTICIPANT 2. Date of Preparation

NGNP CTF / AREVA 2/12/2009

3. WBS Number 4. WBS Element Title

1.3.4.2 Building Furnishings

5. Index Line No. 6. Revision No. 7. Revision Date
Rev. 0

8. Work Statement

Work to be done: Procure and install facility furnishings in the CTF facility.

Key Assumptions: CTF staff consists of ~41 FTEs. One time cost for office furniture, small appliances, shelving, storage cabinets etc. Small tools and equipment are not
included in this element

Risk Elements:

9. Basis of Estimate
Methodology:
RS Means source for office furnishings costs (desks, chairs, file cabinets, PCs etc.).

10. Estimate Detail

$ $ $ $ $ Conf.
Description of work Hours | Labor Cost | Material Equip. SubCon ODCs Lvl.

Procurement of CTF Fumishings

Principal Engineer I
Senior Engineer

Engineer 40 $5,600 B B 1 - 3
Designer

Project Manager d —
Quality Assurance : =
Administrative Professionals

Project Controls | | I N

Records/Document Management - | 80 $11,200 3
ES&H

Procurement 320 $44,800 10

w

Procure Control Room Fumishings $10.000 $5,000 =
Procure Office Furnishings & computers | $2.000 $132,858
Procure Shop Furnishings $6.000 | $360.000

|I\JNNN

Procure Equipment Room Fumishings | %2000 | $10,500 B

Install Control Room Furnishings $1.000 |

install Office Furnishings I ) $1.000 =
Install Shop Fumishings $2,000

[SIENIINIINY

Install Equipment Room Furnishings B $10,000

Confidence Level

How good is the basis of estimate low 1 2 3 4 5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY

WBS ELEMENT DEFINITION
1. PROJECT TITLE/PARTICIPANT 2. Date of Preparation
NGNP CTF / AREVA 2/12/2009
3. WBS Number 4. WBS Element Title
1.3.4.3 Support Systems
5. Index Line No. |6. Revision No. 7. Revision Date
Rev. 0

8. Work Statement

Risk Elements: Material cost escalation, unavailability of funds, time to deliver greater than 6 months.

Work to be done: Procure and install support systems consisting of He purification and storage, chemical supply, heat trace,
compressed air, nitrogen gas, make-up water, pressurized cooling water, helium sampling, and purified water production, Primary
Helium Purification System; Secondary Helium Purification System, Helium Storage and Supply, Cooling Water System, and Waste
Water System. Procure and install electrical connection devices such as variable speed drives, motor starters and disconnects for
pump motors, fan motors, compressor motors, and heat trace self regulating cable. Install and connect applicable fluid and gas piping.
Provide design support to support both procurement and installation as well as producing design change paper for field modifications.

Key Assumptions: Some of the off-the-shelf equipment/systems may come with their own motor/pump/fan control panels making electrical
connections straight forward. Support Systems Installation Duration is 15 Months. Major equipment provided by the project.

9. Basis of Estimate

Methodology: Estimate based on experience from previous projects.

10. Estimate Detail

$ $ $ $ $ |Conf.
Description of work Hours | Labor Cost | Material Equip. SubCon |ODCs{ Lvl.
Principal Engineer 20 $2,800 3
Senior Engineer 40 $5,600 3
Engineer 100 $14,000 3
Designer
Project Manager
Quality Assurance 16 $2,240 3
Administrative Professionals
Project Controls
Records/Document Management 16 $2,240 3
| _ES&H N ...} & ] $2240 . 3 |
Procurement 100 $14,000 3
Mechanical Equipment $3,780,000 2
Mechanical Support Systems Installer $1,727 665 2
Electrical Support Systems Installer $926,435 2
Confidence Level
How good is the basis of estimate low 1 2 3 4 5 high confidence

470160




WORK BREAKDOWN STRUCTURE DICTIONARY
WBS ELEMENT DEFINITION

1. PROJECT TITLE/PARTICIPANT
NGNP CTF / AREVA

2. Date of Preparation
2/12/2009

3. WBS Number
1.4.1

4. WBS Element Title

CTF - Facility Tumover and Testing

5. Index Line No.

6. Revision No.

Rev. 0

7. Revision Date

8. Work Statement

Requirements. Turnover and testing duration is 3 Months

impact pre-operational testing.

Work to be done: Perform CTF turnover and testing activities of the 1MWt and 30MWt Test Loops

Key Assumptions: Programmatic changes and revisions to the NGNP TDRMs and test plans do not have a significant impact on the CTF Mission

Risk Elements: NGNP mission needs, priorities, and funding are revised annually. Late changes to CTF mission needs or design requirements will

9. Basis of Estimate

Methodology: Experience with similar projects.

10. Estimate Detail

3 2 3 2 9 [Cont.
Description of work Hours | Labor Cost | Material Equip. SubCon |ODCs| Lvl.
Facility Turnover and Testing of the 1 MWt and 30 MWt Test b
Principal Engineer 80 $11,200 S 3
Senior Engineer 240 $33,600 - 3
Engineer (4) 1920 $268,800 B | 3
Tech Specialist (4) - - 1920 $268,800 3
_Mechanics | 960 $134,400 R 3
| Electricians 960 $134,400 3
Electrical Foreman 480 $67.200 o [ie— 3
Mechanical foreman - 480 $67,200 - | 3
I&C technicians 960 $134,400 N 3
Materials $40.000 2
Confidence Level
How good is the basis of estimate low 1 2 3 4 5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY

WBS ELEMENT DEFINITION

1. PROJECT TITLE/PARTICIPANT
NGNP CTF / AREVA

2. Date of Preparation

2/12/2009

3. WBS Number 4. WBS Element Title

1.4.2 CTF Programs and Procedures

5. Index Line No. |6. Revision No.
Rev. 0

7. Revision Date

18. Work Statement

development for operations.

Requirements.

impact the number and scope of procedure development.

Work to be done: Perform CTF Programs and Procedures activities including development of ES&H and Waste programs and procedure

Key Assumptions: Programmatic changes and revisions to the NGNP TDRMs and test plans do not have a significant impact on the CTF Mission

Risk Elements: NGNP mission needs, priorities, and funding are revised annually. Late changes to CTF mission needs or design requirements will

9. Basis of Estimate

Methodology: Experience with similar projects.

® 13 d > 1 onf.
Description of work Hours | Labor Cost | Material Equip. SubCon |ODCs| Lvl.
Develop ES&H and Waste Programs
Principal Engineer 80 $11,200 3
Senior Engineer 160 $22,400 3
| Engineer T | .
Administrative Professionals 80 $11,200 | 3
ES&H 320 $44,800 3
Develop Procedures for Operations & Maintenance
Principal Engineer 80 $11,200 3
Senior Test Engineer 320 $44,800 3
Test Engineer 320 $44,800 3
Administrative Professionals 320 $44,800 3
Plant Engineer 640 $89,600 3
IT 320 $44,800 3
QA 320 $44,800 3
Senior Operator 640 $89,600 3
[
Confidence Level
How good is the basis of estimate low 1 2 3 4 5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY
WBS ELEMENT DEFINITION

1. PROJECT TITLE/PARTICIPANT 2. Date of Preparation
NGNP CTF / AREVA 2/12/2009

3. WBS Number 4. WBS Element Title

143 CTF Training

5. Index Line No. |6. Revision No. 7. Revision Date

I Rev. 0

8. Work Statement

Work to be done: Perform CTF Training activities including development of training for test loop operations and training of test loop
operators

Key Assumptions: Programmatic changes and revisions to the NGNP TDRMs and test plans do not have a significant impact on the CTF

Mission or the number and types of tests planned for the facility

Risk Elements: NGNP mission needs, priorities, and funding are revised annually. Late changes to CTF mission needs, design or test requirements
may impact the training requirements

9. Basis of Estimate

Methodology: Experience with similar projects

10. Estimate Detail

1] 1 17 > v [Coni.
Description of work Hours | Labor Cost | Material Equip. SubCon |ODCs| Lvl.
| Training development for operations =
~_ Principal Engineer - 160 | $22,400 3
| Senior Engineer B | 40 $89,600 D = 3
Engineer B
Administrative Professionals 160 $22,400 1 3
Training of CTF operators B o
Facility Manager 80 $11,200 3
Senior Test Engineer - | 160 $22,400 I 3
Test Engineer - 640 | $89600 3
Superintendent 160 $22,400 3
Plant Engineer 160 $22,400 | 3
Administrative Professionals 32 $4,480 | B 3
Technical Specialist 320 | $44800 | E 3
Maintenance 640 $89,600 3
Operators 960 $134,400 3
i) 160 | $22.400 | 3
QA i 160 $22,400 3
ESH | 160 $22,400 I B 3
Confidence Level
How good is the basis of estimate low 1 2 3 4 5 high confidence

50060



WORK BREAKDOWN STRUCTURE DICTIONARY

WBS ELEMENT DEFINITION
1. PROJECT TITLE/PARTICIPANT 2. Date of Preparation
NGNP CTF / AREVA 2/12/2009
3. WBS Number {4. WBS Element Title
14.4 Readiness Assessment
5. Index Line No.|6. Revision No. 7. Revision Date
Rev. 0

8. Work Statement

Work to be done: Perform CTF Internal Readiness Assessment.

Key Assumptions: Assumed one month for readiness review (internal preparation, facility inspection, review meeting, and comment resolution) and
one month to close corrective actions.

Risk Elements:

9. Basis of Estimate

Methodology: Experience with similar projects.

10. Estimate Detail

1] ® 1] - $ [Conf.
Description of work Hours Labor Cost Material Equip. SubCon ODCs| Lvl
Assess 1 & 30MWt Test Loop Readiness .
Principal Engineer 320 $44,800 3
Senior Engineer 500 $70,000 3
Engineer 500 $70,000 3
Senior Operator 500 $70,000 3
Administrative Professionals 120 $16,800 3
Confidence Level
IHow good is the basis of estimate low 1 2 3 4 5 high confidence
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WBS ELEMENT DEFINITION

WORK BREAKDOWN STRUCTURE DICTIONARY

1. PROJECT TITLE/PARTICIPANT
NGNP CTF / AREVA

2. Date of Preparation
2/12/2009

3. WBS Number
145

4. WBS Element Title
Operational Readiness Review

5. Index Line No.

6. Revision No.

Rev. 0

7. Revision Date

8. Work Statement

Risk Elements:

Work to be done: Provide support for Contractor and DOE Operational Readiness Reviews
Independent evaluation of the readiness of completed facilities, systems, equipment, procedures, personnel, and supporting and
interfacing systems and organizations to begin facility operation. The review focuses on the readiness details associated with

turning the facility over to the user, including final startup, testing and balancing mechanical systems

Key Assumptions: The CTF is not a nuclear or a High Hazard Facility and therefore a modified ORR will be performed

9. Basis of Estimate

Methodology: Experience with similar projects

10. Estimate Detail

L] 3 3 ¥ $ [Conf|
Description of work Hours Labor Cost Material Equip. SubCon ODCs| Lvl.
Assess 1 & 30MWt Test Loop Readiness —
Principal Engineer 800 $112.000 3
Senior Engineer 1250 $175,000 3
Engineer 1250 $175,000 B 3
Senior Operator 1250 $175,000 3
Administrative Professionals 300 $42,000 — —— 3
|Confidence Level
How good is the basis of estimate low 1 2 3 4 5 high confidence

520f60



WORK BREAKDOWN STRUCTURE DICTIONARY

WBS ELEMENT DEFINITION
1. PROJECT TITLE/PARTICIPANT 2. Date of Preparation
NGNP CTF / AREVA 2/12/2009
3. WBS Number 4. WBS Element Title
1.5.1 CTF Project Management Plan
5. Index Line No. 6. Revision No. 7. Revision Date
Rev. 0

8. Work Statement

Key Assumptions:

Risk Elements:

Work to be done:  Fundamental project management principles provide a framework for successful project execution and assuring
compliance with DOE O 413.1A. A key element in establishing those principles is the Project Management Plan. This task is to develop,
issue, and maintain the CTF Project Management Plan. it includes develop the Project Management Plan and have project team review
comments and submit the plan for BEA review and approval, approve the plan, and implement it through the various project procedures.
The pian will be updated as needed throughout the life of the project.

9. Basis of Estimate

Methodology: Estimate based on experience from other projects.

10. Estimate Detail

® ® ® d cont.
Description of work Hours Labor Cost Material Equip. SubCon ODCs| Lvl.
Task #1
Principal Engineer 24 $3,360 4
Senior Engineer 24 $3,360 4
Engineer 360 $50,400 4
Designer
Project Manager
Quality Assurance 24 $3,360 4
Administrative Professionals 80 $11,200 4
Project Controls 24 $3,360 4
Records/Document Management 40 $5,600 4
ES&H 24 $3,360 4
Procurement 24 $3,360 4
1
Confidence Level
How good is the basis of estimate low 1 2 3 4 5 high confidence

53 of 60




WORK BREAKDOWN STRUCTURE DICTIONARY
WBS ELEMENT DEFINITION

1. PROJECT TITLE/PARTICIPANT 2. Date of Preparation

NGNP CTF / AREVA 2/12/2009

3. WBS Number 4. WBS Element Title

1.5.2 Preliminary Schedule and Cost Estimates

5. Index Line No. |[6. Revision No. 7. Revision Date
Rev. 0

8. Work Statement

Work to be done: This task is to develop cost and schedule estimates from information generated during conceptual design of the
1MWt CTF and the 30MWt CTF facilities. As conceptual design proceeds design engineers will develop estimates for equipment costs
and equipment delivery time frames as part of the design process (i.e. Cost engineers will not estimate equipment costs). Cost
engineers will estimate the length of pipe and utility runs etc. based on preliminary building and equipment layouts and standard
estimating tools such as MEANS. The deliverable is the schedule and cost estimates for the recommended altemative in the conceptuall
design report and other alternatives that may be presented in the conceptual design report as required by DOE 413.3a. A life-cycle cost
estimate will be prepared for the recommended alternative and the other alternatives if that analysis is necessary to support the
recommendation.

Key Assumptions: Due to the amount of pre-conceptual design already performed for CTF the alternative evaluation will be minimal. An allowance
of 100 hours is assumed for evaluation of alternative cost and schedule

Risk Elements:

9. Basis of Estimate

Methodology: Estimate based on experience from other projects

10. Estimate Detail

3 3 7 7 $ |cont.
Description of work Hours | Labor Cost | Material Equip. SubCon |ODCs| Lvl.

Task #1

Principal Engineer
Senior Engineer
Engineer
Designer

| Project Manager
Quality Assurance
Administrative Professionals 200 $28,000
Project Controls 1920 $268.800 3
Records/Document Management
ES&H

w

Confidence Level
How good is the basis of estimate low 1 2 3 4 5 high confidence
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WORK BREAKDOWN STRUCTURE DICTIONARY
WBS ELEMENT DEFINITION

1. PROJECT TITLE/PARTICIPANT 2. Date of Preparation

NGNP CTF / AREVA 2/12/2009

3. WBS Number 4. WBS Element Title

1.5.3 Baseline Schedule and Cost Estimates

5. Index Line No. [6. Revision No. 7. Revision Date
Rev. 0

8. Work Statement

Work to be done: This task is to develop the baseline cost estimate, resource loaded schedule, and project risk evaluation for the CTF
facility as required by DOE 413.3a to support the submittal for CD-2/3A and 3B. Design engineers will provide equipment costs,
procurement time frames, and detailed design drawings to the cost engineers who will use construction cost estimating standards such
as MEANS to develop detailed estimates to complete the design and construction of the CTF facility. The baseline schedule wilt use the
preliminary schedule as a starting point. The WBS structure and schedule of planned activities will be modified to align with the design
phase plans. Cost estimates will be updated to reflect the current design and construction plans. Cost estimates and resources will be
loaded into the schedule to determine whether leveling of resources and adjustment of the schedule is necessary and to establish a
spending profile for the CTF. A risk evaluation will be performed and contingencies recommended. The deliverables for this task are: 1)
a resource loaded schedule, 2) a spending profile by fiscal year, and 3) a risk evaluation and contingency recommendation.

Key Assumptions: Due to the extensive amount of pre-conceptual design effort, the design and associated cost are presumed to be well understood.
Design and construction of the 1MWt and 30MWt
loops will be concurrent , co-located, and managed as a single project, requiring a single CD-1, CD-2/3a, CD-3b, and CD4 for the combined test loops.

Risk Elements:

9. Basis of Estimate
Methodology: Estimate based on experience from other projects.

10. Estimate Detail
$ P $ ) ¥ [Cont.|
Description of work Hours | Labor Cost | Material Equip. SubCon |ODCs| Lvl.
Task #1
Principal Engineer
Senior Engineer 400 $56,000 3
Engineer
Designer
Project Manager
Quality Assurance
Administrative Professionals 576 $80,640 3
Project Controls 5760 $806,400 $15,000 3
Records/Document Management
ES&H
|
Confidence Level
iiow good is the basis of estimate low 1 2 3 4 5 high confidence
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1.5.5 CTF Project QA Program

5. Index Line No. |6. Revision No. 7. Revision Date
Rev. 0

8. Work Statement

Work to be done: Fundamental project management principles provide a framework for successful project execution and assuring
compliance with DOE O 413.1A. A key element in establishing those principles is the Project Quality Assurance Plan. The CTF Facility
and Test Loops themselves are not considered quality affecting. The quality level of test data collected from the operation of the CTF will|
vary depending on the test, test purpose, and how the test data will be used. The test data collection system will use appropriately
calibrated M&TE to ensure the validity of the data. A Project QA Plan was developed during the preparation for the Initial Conceptual
Design Phase. This activity is to maintain, update, and implement as necessary through the project life.

Key Assumptions: The CTF Facility and Test Loops are not quality affecting

Risk Elements:

9. Basis of Estimate
Methodology: Estimate based on experience from other projects

10. Estimate Detail

9 v 5 v ¥ [Lont
Description of work Hours | Labor Cost | Material Equip. SubCon |ODCs| Lvl.

Task #1

~ Principal Engineer
Senior Engineer
Engineer
Designer
 Project Manager
Quality Assurance 600 | $84,000 N 4
Administrative Professionals 160 $22,400 4
Project Controls

Records/Document Management

ES&H

Confidence Level
How good is the basis of estimate low 1 2 3 4 5 high confidence
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Rev. 0
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8. Work Statement

Risk Elements:

Key Assumptions: The CTF Facility and Test Loops are not quality affecting, Project Duration is 82 Months.

Work to be done: A primary deliverable of the Conceptual Design Phase is the Conceptual Design Report. This task includes the collection
of the technical design, schedule, and cost data to develop the Conceptual Design Report. It includes the development of the report,
interal project review and comment resolution, submittal to BEA for comment, resolution of BEA comments, and final approval and
submittal of the report. Support for Project Review/Interface Meetings for the 50% and 90% design reviews.

9. Basis of Estimate

Methodology: Estimate based on experience from other projects.

10. Estimate Detail

> ® 1] L] 3 cont.
Description of work Hours | Labor Cost | Material Equip. SubCon ODCs | Lvl.
Prepare CD Report
Principal Engineer 120 $16,800 4
Senior Engineer 120 - $16,800 4 ]
Engineer 300 $42,000 4
Designer 160 $22,400 4
Project Manager
Quality Assurance 24 $3,360 4
Administrative Professionals 160 $22,400 4
Project Controls 120 $16,800 4
Records/Document Management 24 $3,360 4
ES&H 24 $3,360 4
Procurement 24 $3,360 4
Travel for 50 & 90% review meetings $58,000] 4
|
Confidence Level
How good is the basis of estimate fow 1 2 3 4 5 high confidence

57 of 60



WORK BREAKDOWN STRUCTURE DICTIONARY

WBS ELEMENT DEFINITION

NGNP CTF / AREVA

1. PROJECT TITLE/PARTICIPANT

2. Date of Preparation
2/12/2009

3. WBS Number
15.7

4. WBS Element Title
CTF Project Support

5. Index Line No.

6. Revision No.

Rev. 0

7. Revision Date

8. Work Statement

Work to be done:

Risk Elements:

Key Assumptions: Project Duration is 82 Months; Construction Duration is 43 Months.

Fundamental project management principles provide a framework for successful project execution and assuring
compliance with DOE O 413.1A.. The Project Management/Oversight activities establishes a core staff to provide oversight for the CTF
design, construction, commissioning, and turnover. This task includes the following functions: ES&H, Project Controls, contract and
subcontract management, project accounting/reporting, records/document management, and Quality Assurance. This activity includes: (1)
Development and implementation of the Project Management, ISMS, and Quality Assurance Plans; (2) Review Procurement Packages and
Contracts; (3) Review of weekly/monthly contractor status reports, attend contractor meetings, and administer contracts; (4) Review and
approval of contractor invoices; (5) Development of Weekly/Monthly Status reports, invoices, attend periodic project meetings; (6) Selection,
approval, and oversight of contractors. This also captures the Project Level Travel and ODCs.

9. Basis of Estimate

Methodology: Estimate based on experience from other projects.

10. Estimate Detail

L7 3 3 9 17 Cont.|
Description of work Hours Labor Cost Material Equip. SubCon ODCs Lvl.
[ Task #1 B - - - a
Principal Engineer B
Senior Engineer B | [ |
Engineer _ Il
__ Designer = . — 1 B IE— =
~_ Project Manager B | 13440 | $1,881,600 | - - 3
Quality Assurance 3360 $470.400 3
Administrative Professionals 13440 | $1,881,600 3
| Project Controls 13440 | $1.881600 | - 3
Records/Document Management 13440 | $1,881,600 B - 3l
| ES&H B 6720 $940,800 3
Procurement 6720 $940,800 — 1t — 3
IT 6720 $940800 | 3 e 3
| Travel - i B B $1,062,600 3
Confidence Level
How good is the basis of estimate low 1 2 3 4 5 high confidence
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8. Work Statement

Work to be done: During the construction phase there will be project oversight/support of the construction activities. These include
engineering/design change control, Construction Management, ES&H, QA, Project Controls, Administrative Support, Procurement,
Records/Document Management, and Information Technology.

Key Assumptions: The Construction Phase is 43 Months, No Overtime/backshift is assumed, 6 people will be on temporary living expenses. The
remaining will be local personnel.

Risk Elements: NGNP mission, priorities, and funding are revised annually. Severe weather.

9. Basis of Estimate
Methodology: Estimate based on experience from previous projects.

10. Estimate Detail

¥ $ 11 3 ¥ Tont, |
Description of work Hours | Labor Cost | Material Equip. SubCon ODCs Lvl.
Principal Engineer
Senior Engineer 6720 $940,800 3
Engineer (3) 20160 | $2,822,400 3
Designer 6720 $940,800 3
Construction Manager 6720 $940,800 3
Construction Superintendent/Engineer (3) 20160 | $2,822,400 3
Administrative Professionals(2) 13440 | $1,881,600 3
Records/Document Management 6720 $940,800 3
ES&H (2) 13440 | $1,881,600 3
QA 1680 $235,200 3
IT 6720 $940,800 3
Procurement (2) 13440 | $1,881,600 3
Project Controis 6720 $940,800 3
Temporary living expenses $824,040 3
I
Confidence Level
How good is the basis of estimate low 1 2 3 4 5 high confidence
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8. Work Statement

Risk Elements: NGNP mission needs, priorities, and funding are revised annually.

Work to be done: Perform NGNP test activities using the 1MWt and 30MWi Test Loops

Key Assumptions: it is assumed that programmatic changes and revisions to the NGNP TDRMs and test plans do not have a significant impact on the CTF
Mission. It is assumed that utilization of the 30 MW test loop is front loaded with demonstration tests of critical long lead items.

9. Basis of Estimate

Methodology: Experience with similar projects.

10. Estimate Detail

3 v b 3 ? Cont. |
Description of work Hours | Labor Cost | Material Equip. SubCon ODCs Lvl.
Operate FY1 [Activity 20P1640] N | N - B - R
Facility Manager 2000 $280,000 B | 2
Superintendent (2) 4000 | $560,000 | . 2
Plant Engineer - 2000 | $280000 | - | 2
Senior Test Engineer 2000 $280,000 2
TestEngineery | 16000 | $2,240000 | - - 2
_ Tech Specialist (4) B 8000 | $1,120,000 1 2
__ Maintenance (8) D 16000 | $2,240,000 - 2
__ Operators (6) - 12000 | $1,680,000 | L 2
Custodial (4) - 8000 | $1.120,000 R 2
ES&H B 2000 $280,000 B - 2 |
QA | 2000 $280,000 | ——] 2
IT - - 4000 $560.000 - L2
Administrative 4000 $560,000 =4 2
Equipment, Computers, Calibration Services B | $6,950,000 | 2
B FY1 Total $18,430,000 |
Operate FY2 [Activity 20P1650] D $11,480,000 B | 6950000 | 2
Operate FY3 [Activity 20P1660] $11.480.000 | $6,950000 | 2
|Operate FY4 [Activity 20P1670} - $11,480.000 - B B $6,950,000 | 2
Operate FY5 [Activity 20P1680}] $11,480,000 $6,950,000 2
Confidence Level
How good is the basis of estimate low 1 2 3 4 5 high confidence
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