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Purpose (1)

• From DOE Order 413.3, as part of the CD-0 process an “order of 
magnitude” cost range is to be developed in conjunction with the 
initial designs under consideration

• The cost range is used to inform the stakeholders and builders of 
the potential total cost of a project; through the CD process the 
cost is refined as the technical design is developed

• Following CD-0, the initial request for PED project funding occurs 
quickly, requiring year by year funding profiles.

• The cost range provides an input to the R&D effort.
• The cost range is NOT a baseline; it is just one of the inputs 

needed in the process to develop the best final overall design.
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Development (1)

We have developed the cost following our interpretation of the intent 
of the DOE guidelines.  This means we have:

• Taken the ICD as the technical design to be estimated
• Estimated the technical components based on the current state of

the technology
• Estimated the technical components based on recent purchases 

and / or quotes wherever possible
• Estimated infrastructure; other costs based on current 

understanding of other parallel programs
• Developed an RD&D plan consistent with the remaining needs of 

the ‘project’
• Rolled the inputs together in a common, coarsely time phased 

manner
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Development (2)

The technical leaders were asked to:
• Develop a technical design consistent with the ICD
• Develop a cost estimate for that design through and including the 

hardware checkout phase of the machine with
– FNAL FTE’s in 4 broadly defined labor categories
– FY09$
– Time phasing in increments of no less than quarter-years

• These estimates, and the RD&D plan associated with them, will 
be discussed in the breakout sessions this afternoon.
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Development (3)

The labor categories were 
chosen based grouping 
FNAL labor categories 
based on average 
salaries



Page 7Project X Director’s Review, March 16, 2009 
J. Kerby

Development (4)

For the purposes of this exercise we use:
• CD-0 approval July 2009
• CD-1 approval December 2010
• CD-2 approval July 2012
• CD-3 approval August 2013
• CD-4 (hardware checkout, from schedule) Mar 2018
• RD&D phase CD 0-2 (July 2009- July 2012)
• PED funds CD 1-3 (December 2010 – August 2013)
• Construction funds CD 3-4 (September 2013 – March 2018)
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Integration (1)

The inputs from the technical leaders were then
• Rolled up and input into a MS Project file
• With the technical leaders input, time phased appropriately for a 

technically driven schedule subject to
– Specified the CD approval dates 
– High level milestones of other tasks

Civil construction occupancy dates
Cryo plant availability

• With the conversion of FTEs to SWF in MS Project, this gives a 
coarsely time phased, technically limited construction project.

• The RD&D plan was then developed, and input in the same MS 
Project structure, using the same methodology
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Integration (2)

A note on structure:  while MS Project labels the categories in the roll up 
“WBS”, and it looks something like a “WBS”, in fact this is NOT a 
proposed “WBS”.  This is a convenient way to sensibly collect and 
organize the estimates from the people doing the estimates.
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Integration (3)

During the breakout 
sessions, the speakers 
will discuss estimates in 
FY09 M&S$ and FTE.
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Integration (4)

• Summary cost FY09$, SWF, M&S

$810,000 $6,740,314 $7,550,314 Integration

$16,706,000 $8,791,919 $25,497,919 8 GeV

$148,609,000 $46,750,000 $195,359,000 Conventional Facilities

$5,663,294 $1,962,620 $7,625,914 Utilities & Interlocks

$40,962,000 $6,679,600 $47,641,600 Cryogenics

$5,607,820 $20,818,858 $26,426,678 Controls

$7,354,706 $15,645,066 $22,999,772 PX Instrumentation

$49,608,550 $12,071,807 $61,680,357 MI/RR

$195,471,724 $27,096,446 $222,568,170 HE Linac

$80,213,390 $22,495,803 $102,709,193 LE Linac

$3,597,000 $19,889,856 $23,486,856 Project Management

$554,603,484 $188,942,289 $743,545,773 Project X

M&SSWFTotal
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Integration (5)
• Summary Costs by breakout session

$5,607,820 $20,818,858 $26,426,678 Controls1.6

$7,354,706 $15,645,066 $22,999,772 PX Instrumentation1.5

M&SSWFTotalFY09$S/C 4

$49,608,550 $12,071,807 $61,680,357 MI/RR1.4

M&SSWFTotalFY09$S/C 3

$1,174,070 $585,360 $1,759,430 Debuncher Beta = 1.0 (copper) Cavity1.3.3

$16,706,000 $8,791,919 $25,497,919 8 GeV1.10

M&SSWFTotalFY09$S/C 2

$5,663,294 $1,962,620 $7,625,914 Utilities & Interlocks1.8

$810,000 $6,740,314 $7,550,314 Integration (RD&D)1.11

$3,597,000 $19,889,856 $23,486,856 Project Management1.1

M&SSWFTotalFY09$S/C 1
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Integration (6)
• Summary Costs by breakout session

$4,125,000 $2,816,340 $6,941,340 HE Linac RD&D Plan (1.3.1 - 1.3.2)1.3.6 

$98,737,400 $10,334,280 $109,071,680 Beta = 1.0 Cryomodules1.3.2

$20,264,260 $2,430,140 $22,694,400 Beta = 0.81 Cryomodules1.3.1

M&SSWFTotalFY09$S/C 6

$1,155,000 $1,478,525 $2,633,525 LE Linac RD&D (1.2.1 - 1.2.7)1.2.10

$17,993,200 $6,061,895 $24,055,095 TSR Cryomodules1.2.7

$12,859,900 $4,183,977 $17,043,877 SSR2 Cryomodules1.2.6

$7,685,800 $2,989,536 $10,675,336 SSR1 Cryomodules1.2.5

$3,286,000 $1,315,000 $4,601,000 Room Temperature Section1.2.4

$2,702,500 $1,049,000 $3,751,500 MEBT1.2.3

$1,600,000 $179,000 $1,779,000 RF Quad1.2.2

$7,000,000 $1,846,656 $8,846,656 Ion Source & LEBT1.2.1

M&SSWFTotalFY09$S/C 5
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Integration (7)
• Summary Costs by breakout session

$148,609,000 $46,750,000 $195,359,000 Conventional Facilities1.9

M&SSWFTotalFY09$S/C 10

$40,962,000 $6,679,600 $47,641,600 Cryogenics1.7

M&SSWFTotalFY09$S/C 9

$1,250,000 $1,102,046 $2,352,046 HE Linac RD&D Plan (1.3.4 - 1.3.5)1.3.6 

$3,013,790 $1,753,700 $4,767,490 1.3GHz LLRF and Global LLRF Systems1.3.5

$66,907,204 $8,074,580 $74,981,784 1.3 GHz RF and Distribution1.3.4

M&SSWFTotalFY09$S/C 8

$370,000 $859,314 $1,229,314 LE LinacRD&D (1.2.8 - 1.2.9)1.2.10

$999,000 $820,900 $1,819,900 325MHz LLRF1.2.9

$24,561,990 $1,712,000 $26,273,990 325 MHz RF and Distribution1.2.8

M&SSWFTotalFY09$S/C 7
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Integration (8)

• To be consistent with a Cost Range in current DOE parlance, the 
range must be presented including:
– Escalation to Then Year $
– Fully Burdened
– Contingency

• This has been done at a high level using the time phased output 
from the MS Project file.
– Escalation was done using standard DOE escalation rates
– Burdens were applied using standard FNAL burdens
– Contingency was applied top down at 40%

• These can be discussed in the Project Management break out 
session
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Integration (9)

Escalation uses DOE 
Scientific 
Laboratory Index

• It is recognized this 
would be redone for 
a cost baseline; 
however, for a 
means to compare 
ranges, it provides a 
common ground 
and avoids trying to 
find a one handed 
economist 
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Integration (10)

Short version of FNAL 
burdens:

• Average Program 
Support burden on 
SWF estimated at 
75% (currently varies 
by Division)

• M&S at 16% except 
capped at 80k$ for 
reqs above 0.5M$
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Integration (11)

Using this methodology, the Fully Burdened value is

$1,491,230,859 Total

40%$426,065,960 Contingency

$1,065,164,900 

14.60%$135,701,636 Escalation

$929,463,263 Base + Burden

std FNAL procedure$44,210,773 M&S Burden

75%$141,706,717 Labor Programmatic Burden

$743,545,773 ICD FY09 SWF/MS Base Roll Up
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Schedule (1)

MS Project (or my use of it…) is not fantastic at easily showing the 
critical path through a file w/ hundreds of lines and summary 
tasks.  I’ll describe it, and be happy to walk through the file in a 
breakout session as needed

• Initially we are limited by the CD process and completing the 
baseline design

• After CD-3, the civil construction and main cryogenic plant 
purchase are the limits

• When occupancy of the Linac and Beam Gallery is permissible, 
installation of the Beta = 1 cryomodules drives the schedule to 
CD-4.

• By design at this time, everything else is in the shadow of these 
efforts
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Outside Collaborators (1)

This estimate has been developed using four FNAL labor categories, 
and then burdened with FNAL burdens. 

It could appear rather FNAL centric.
This is not the intent.  In fact, we welcome collaborations (and it’s 

part of the reason you are here!).
BUT…at this point of the process…
• We do not have a final technical design
• We do not have collaboration agreements (for deliverables we 

can not yet specify)
• We are not trying to finalize a baseline.
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Outside Collaborators (2)

We ARE trying to develop an estimate than can be used as a tool to 
compare one design, at the highest or lowest level, to another.

For the sake of consistency, we chose to use the FNAL rates and 
burdens.

We have had discussions with many of you already on various 
collaborations; we look forward to continuing those discussions in 
the future and your input in the next few days can help lead us to 
the best final design.

We will discuss the status of our collaborators in the RD&D plan and 
the setup of collaborations for the project in the management 
session.
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Boundary Conditions(1)

There are several related parallel efforts within FNAL/the US/the 
World that provide inputs to Project X.  These include, among 
others:

• HINS
• SRF Infrastructure
• ILC
• XFEL
Some of the inputs are equipment, some are technical, and some 

are knowledge.  In developing the Project X ICD estimate and 
RD&D plan, we have taken account of these inputs  to the best of
our knowledge and they can be discussed in the various breakout 
sessions.
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Summary

• From the Project X ICD, a pre-conceptual design has been 
developed and an estimate of labor and materials created, 
integrated, and time phased.

• This estimate is a tool for incrementally improving the technical 
design, developing the RD&D plan, and providing a means to 
compare this design with alternative designs that could be 
estimated similarly.

• This estimate has been created using our most current cost 
experience, typically in small R&D quantities.

• We believe the estimate is conservative and with the effort typical 
of projects during the CD-0 to CD-2 phase a technically superior, 
more cost efficient design can be achieved.


