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CHANGE SYNOPSIS

	Revision
	Effective Date
	Summary of Change

	0
	November 30, 2007

	First version released.


	1
	April 30, 2008
	Revisions made to include details on MOU labor and rationale for the ramp up and ramp down of project support labor. 

	2
	October 13, 2008
	Updated to reflect assumptions made for CD-3 and to remove risk information as it is more appropriately addressed in the Risk Management Plan and the Risk Registry. 


NATIONAL SYNCHROTRON LIGHT SOURCE II

PROGRAMMATIC, SCOPE, COST, AND SCHEDULE ASSUMPTIONS

1. Programmatic Assumptions

Programmatic assumptions include:

· The program office will provide BA in line with the anticipated funding profile as outlined below:
[image: image1.emf]Fiscal Year FY05 FY06 FY07 FY08 FY09 FY10 FY11 FY12 FY13 FY14 FY15 TOTAL

R&D 3.0 20.0 10.0 2.0 0.8 35.8

OPC 1.0 4.8 19.0 24.8

PED 3.0 29.7 27.3 60.0

Construction 66.0 162.5 252.9 166.1 57.4 26.3 731.2

Pre-Ops 0.7 7.7 24.4 22.4 5.0 60.2

Total NSLS-II Project 1.0 4.8 25.0 49.7 103.3 164.5 254.4 173.8 81.8 48.7 5.0 912.0

 Funding Profile (M$)


· NSLS-II remains a high priority within the Office of Basic Energy Sciences and the Office of Science.
· Early operations funding will be made available to NSLS-II upon receiving beneficial occupancy of a portion of the NSLS-II experimental floor, which is scheduled to occur in Feb, 2012.
· Approximately 20 additional beamlines will be moved from the existing NSLS facility to NSLS-II. Costs to cover the dismantling and relocation of those beamlines will be covered with the early NSLS-II operations funds referenced in the preceding bullet.
· NSLS will continue to operate at least until NSLS-II reaches CD-4, Project Completion.
· New York State will provide $30M to fund the construction of The Joint Photon Sciences Institute (JPSI). JPSI is a unique partnership between DOE and NYS and will serve as the intellectual focal point for scientists to exploit the unique capabilities of NSLS-II, to advance discovery and applications in areas including materials design and function, energy, and health/drug design. It will include a laboratory and office building that is located nearby NSLS-II. None of the costs for JPSI are included in the NSLS-II baseline.
2. Technical Assumptions

2.1 Scope Assumptions
Scope that is included in the NSLS-II Project is defined in detail in the WBS Dictionary and supported by the following documents:
Global Requirements Document – dated 9/12/2008
Global Parameters List – dated 9/12/2008
Bid Issue Title II Design Technical Specifications dated 09/26/2008 

Basis of Design – Final Issue – dated 9/26/2008
Items that may require further clarification include:

· D&D of existing buildings: BNL, as part of its on-going program of replacing existing WWII wood-frame buildings with more permanent facilities, completed removal of all existing buildings and their foundations and any related environmental liabilities from the proposed NSLS-II site by October 1, 2008. The cost of demolishing these existing structures is not included in the NSLS-II baseline.
· Shared chilled water costs: BNL and NSLS-II will jointly fund expansion of the Central Chilled Water Facility to meet growing needs of BNL and the needs of NSLS-II. The NSLS-II share will be the prorated cost of the facility for three bays out of five total bays planned and the cost of installing two chillers at 1,250 tons each for a total initial NSLS-II capacity of 2,500 tons. 
· Conventional facilities contracts will be firm fixed-price competitively bid contracts using a “best-value” evaluated procurement approach. The following are the major contracts, all of which (except for the Chilled Water Plan Expansion) will be managed by the NSLS-II Conventional Facilities Division: 

· The Ring Building contract – encompassing all buildings and the majority of site work, mechanical and electrical utilities that comprise the NSLS-II complex. 

· The Chilled Water Facility contract – encompassing expansion of the chilled water facility in a shared cost arrangement with BNL to construct 5 bays, 3 of which would be paid for by NSLS-II and install 2 chillers (1250 tons each for 2500 tons total), paid for by NSLS-II. This contract will be managed by BNL Facilities and Operations. 
· The B603 Electrical Substation contract – encompassing the expansion of the main BNL substation with a new 20MW substation dedicated to NSLS-II and related switchgear modifications.
· Chilled Water Piping contract – providing the chilled water supply and return piping connection from the Central Chilled Water Facility to the NSLS-II site just outside of the vehicle access tunnel.
· Site Preparation contract – clears the site, de-energizes and reroutes utilities around the NSLS-II site to enable earliest start of main Ring Building construction.
Assumptions regarding environmental status of the NSLS-II construction site: 
· There has been extensive environmental evaluation and clean-up activity already conducted at the site under previous environmental programs so the condition of the site is well understood. 
· BNL has removed the existing buildings from the site and removed any legacy contamination. During FY08 BNL completed the removal of the existing buildings and structures from the site and conducted final environmental testing and remediation to verify the site is free of legacy contamination prior to turnover to the NSLS-II project. The BNL environmental testing program included sampling of dry-wells, cesspools, sanitary manholes, soils around storage tanks and oil-water separators previously identified as potential contamination locations. Testing also assured that there is no residual asbestos or lead contamination of the soils related to the building demolition process. 
Assumptions regarding utility interface requirements (detailed discussion of the utility systems is provided in the Title II Basis of Design Report for each utility system):
· Electrical Power – The site 69 kV main feed has sufficient capacity for the added load of NSLS-II. Additional transformation capacity form 69 kv to 13.8 kV is required at the site main substation Building 603 for the added load of NSLS-II. NSLS-II will expand the transformation capacity of the main substation by 20 MW to serve its capacity needs. NSLS-II will also provide the related switching and protective relaying for this capacity to enable redundant feed from other BNL transformers in the event of a transformer failure. NSLS-II will provide cabling and ductbank from B603 to bring this power to the NSLS-II site. 
· Chilled Water – The existing Central Chilled Water Facility capacity is insufficient to meet NSLS-II requirements. BNL also has need for additional capacity at the CCWF to meet near term load increases. NSLS-II will jointly fund expansion of the CCWF with BNL to meet their respective cooling needs. NSLS-II will require 2500 tons of capacity and will fund a prorated share equivalent to the cost of three bays and two chiller systems of 1250 ton capacity each yielding a total of 2500 tons of capacity dedicated to NSLS-II. NSLS-II will provide supply and return piping to tie-in to the CCWF distribution system at Rowland St. and Rochester Avenue and bring this piping to the NSLS-II site. 
· Steam and Condensate – The BNL Central Steam System has adequate capacity to meet the added NSLS-II requirements. NSLS-II will connect to the central steam system at Brookhaven Avenue with steam and condensate piping sized for peak load of 17,000 pounds per hour at 125 psig. 
· Potable Water – The existing BNL potable water system has adequate capacity to meet NSLS-II requirements. NSLS-II will tie-in to the BNL potable water system at two locations along Brookhaven Avenue and one location along Grove Street to provide redundant water supplies to meet domestic use and fire protection requirements. 
· Sanitary System – The BNL sanitary system has sufficient capacity to handle the additional flow from NSLS-II. NSLS-II will tie-in to the existing BNL sanitary collection system piping along Brookhaven Avenue. 
· Storm Water – The existing BNL storm water system has adequate recharge capacity to receive anticipated flows from the NSLS-II site. NSLS-II will develop on-site recharge capability consistent with sustainable design practices in addition to storm water collection and discharge piping that will discharge to storm water conduits located along Grove street that ultimately discharge to basins HW and HS. 
· Data and Communication – The BNL data and communication network has sufficient capacity to meet the initial requirements of NSLS-II and will be compatible with planned BNL upgrade of labwide communication systems to all fiber-optic to meet full communication requirements. NSLS-II will connect redundant data cabling to the BNL fiber-optic network node located at the intersection of Brookhaven Avenue and Groves Street. 
Accelerator Systems contracting approach will utilize one of the following procurement strategies based on the complexity and risk of the item or system being procured:

· Request for Quote

· Definable requirements

· Commercial off the shelf equipment

· Lowest price
· Request for Proposal “Best Value” (RFP) Method

· Specifications supported by Functional Requirements

· Schedule and Suppliers Performance - Integral Part of Proposal Evaluation Criteria

· Evaluation criteria developed through close coordination with Control Account Managers

· Performance and Technical Specifications

· Requires evaluation of suppliers proposals

· Graded on overall compliance with specification requirements

· Highest technical score

· Competitive Range

· Lowest price
The major accelerator system contracts include:

· Booster

· Linac

· Storage Ring Magnets
· Storage Ring Support System
· Storage Ring Vacuum Chambers, Extrusions, Machining and Welding
· Storage Ring Vacuum Valves

· Storage Ring Corrector Power Supplies

· Storage Ring Multipole Power Supplies

· Storage Ring RF Cryogenics Components (cold engine, compressors, dewars, etc.)
· Storage Ring Superconducting RF Cavity

· Storage Ring RF transmitter system

· Damping Wiggler

· In Vacuum Undulator

· Elliptically Polarized Undulator

· Storage Ring Equipment Enclosures

It is assumed that standard BNL equipment, such as mobile overhead cranes, cabinets, shelving, fixed furniture items, laboratory benches, and utilities, etc. will be available to project staff during the R&D and technical construction phases of the project and will be covered as part of the space charges that the project pays.
Project support resources, including procurement, human resources, project controls, and budgeting have been estimated based on the planned needs of the project. Support effort ramps up as the project does and ramps down accordingly. In particular, human resources efforts are planned early in the project to meeting staffing requirements. Once project staff members have been recruited, that effort ramps down. Likewise, procurement staff are planned according to the level of effort required to handle the procurements identified by the technical divisions. 
The Special Process Spares identified in WBS 1.06.04 consist of items that will need to be on hand to assure the CD-4 completion of the NSLS-II Project. 
The project scope includes six beamlines ready for commissioning at project completion

3. Cost Assumptions
The cost estimate is developed for labor, material, contracts and other direct costs and is based upon the cost estimators’ professional judgment, historical costs, similar experience on other projects, vendor quotes, or catalog prices on each resource within each WBS element. Supporting documentation is provided to further detail the cost estimate basis.

3.1 Key Assumptions for Estimating
The following key assumptions that were used to establish the NSLS-II baseline at CD-2 remain in effect:
· All costs estimated in FY2007 dollars.

· Labor estimated in hours.

· Materials and travel estimates in $.

· Base estimates do not include contingency, escalation, or burdens.

· Quotes received in foreign currency are estimated in US dollars at the exchange rate that was in effect at the time the estimate was received by the estimator

· NSLS-II construction overhead rate of 10.5% is applied to all costs except that:

· Large, single procurements are charged overhead on the first $600K only.

· Standard BNL material burden (presently at 8.25% on materials) is waived because procurement function is paid for directly by the project.

· A small fee will be assessed for the services of the Accounts Payable Division. This fee is recalculated each year and is presently being assessed at $133K/year.
· Due to the complexity of the NSLS-II Project, key laboratory support functions are co-located with and charged directly to the project. Memoranda of Understanding detailing these arrangements have been developed and approved by the project and the appropriate laboratory support organizations. These functions include:

· Human Resources

· Procurement
· Brookhaven National Laboratory fringe is estimated at 38% in FY2008 and FY2009, and 37% thereafter. This reduction is based on guidance from the BNL Budget Office and assumes Laboratory growth will result in the reduction in the rate.

· FTEs are derived using a productive person-year of 1,760 hours.

· Salary estimates that were used for development of the baseline were reviewed and found to remain valid. These estimates were derived based on the average salaries of staff at both the National Synchrotron Light Source and the Collider Accelerator Division (formerly the RHIC Project). The heads in the base of those two organizations is over 681. Average rates follow:

	Labor Category
	Avg. Annual Salary

	Management
	$138,650

	Scientific
	$118,323

	Assistant/Associate Scientist
	$ 87,330

	Scientific Associate
	$ 76,430

	Research Associate
	$ 52,000

	Engineering/Professional
	$ 93,316

	Information Technology
	$ 94,739

	Administrative
	$ 59,132

	Secretarial
	$ 50,080

	Technical
	$ 71,627

	Design
	$ 75,863


3.2 Assumptions for Escalating Construction Contracts
The current working estimate for conventional facilities utilizes a 5% escalation rate on construction contracts based on recent economic factors and market trends. Since the construction commodities prices are still volatile, we will continue to evaluate market conditions and adjust the rate if warranted. 
3.3 Standard Escalation

Escalation on all other cost elements is 3.2%, based on a number of factors, including guidance from the Brookhaven National Laboratory Budget Office website http://www.bnl.gov/budget/budsub.asp. That guidance states that the FY2009–FY2013 Field Budget Call advises that local economy, market conditions, and other factors should also be considered. See notation above regarding the assumptions used by the project estimators to account for construction contracts.
3.3.1 Effective Project Escalation
32.3% of the TPC less contingency bears the 5% and the remaining 67.7% bears the 3.2%. Overall, the effective escalation rate on the project is 3.8% which matches the local BNL budget submission composite rate escalation guidance. 
3.4 Foreign Exchange Rates
Estimators were asked to use current exchange rates when estimating for quotations that were received in foreign currency. A listing of the procurement quotations from foreign vendors follows:

[image: image2.emf]WBS

Description

CED Price

Euro/Australian 

Dollars Conversion Factor

Converted 

Dollars

1.02.01.10*

LINAC Front End R&D

 $       891,600   $           565,000  1.3774  $         778,231 

1.03.03.01.02 LINAC  $    8,470,000   $        6,150,000  1.3774  $      8,471,010 

1.03.03.02.01 ( 1.06.02.05.02) Booster (1.3 & 1.6)  $  14,700,000   $      10,330,000                    1.4200  $    14,668,600 

1.03.03.03.01.05 LINAC to Booster Ring Transport  $         33,600   $             25,200  1.3333  $           33,599 

1.03.03.03.02.05 Booster Ring to Storage Ring  $         67,200   $             50,400  1.3333  $           67,198 

1.03.04.05.01 Storage Ring Beam Position Monitors  $    2,105,600   $        1,579,200  1.3333  $      2,105,547 

1.03.04.05.06 Storage Ring Tranverse Feedback System  $         35,100   $             26,000  1.3333  $           34,666 

1.03.04.05.14 Storage ring Beam Loss Monitors  $    34,425.00   $             25,500  1.3333  $           33,999 

1.03.04.05.06.01 Storage Ring RF Cavities  $ 2,020,500.0   $        1,466,667  1.3776  $      2,020,480 

1.04.05.06.01** Enclosures  $    1,165,500   $           832,500  1.4000  $      1,165,500 

1.04.05.06.02** Beam transport  $       261,688   $           186,920  1.4000  $         261,688 

1.04.05.06.04** White Beam Components  $       279,237   $           199,455  1.4000  $         279,237 

1.04.05.06.05** Beamline Conditioning Optics  $       439,888   $           314,206  1.4000  $         439,888 

1.04.05.06.08** Endstation 1  $    1,149,310   $           820,936  1.4000  $      1,149,310 

1.04.05.06.10** Beamline controls  $       378,000   $           270,000  1.4000  $         378,000 

1.04.05.06.13** High Heatload Optics  $    1,298,688   $           927,634  1.4000  $      1,298,688 

 $    33,185,642 

Note: US quoted dollars for 

Diagnostic equipment of 

$113,369

Note:** WBS 1.4.5.6 Australian 

Dollars

Euro/Australian to US Conversion Factor


4. Schedule Assumptions

The NSLS-II Schedule is based on the baseline and current schedule of activities, milestones, resources and logical relationships contained in the Primavera 6.0 schedule title “NSLS-II Detail Schedule – CD3 Review” with a data date of 8/29/08.
4.1 Critical Path and Float
Project management has determined that the construction of conventional facilities are the project’s critical path until completion of the storage ring tunnel in early 2012. The resource-loaded schedule in Primavera depicts a fairly complicated critical path, given that many activities were pushed out in time to reduce the resource requirements so that the overall project schedule is compatible with the funding constraints. The project schedule is severely constrained in FY2009 – FY2011 in order to comply with the current funding guidance. Many of the activities that are pushed out are not high risk and can easily be pulled forward if funds are available—i.e., contingency use during the ramp-up period is less than the conservative plan. If the conventional facilities ring building bid prices are consistent with our estimates and we do not need the contingency funds that are set aside, we can use those funds to advance a considerable amount of accelerator and beamline work.

There is one year of schedule float between the project early completion of June 2014 and the CD-4 date of June 2015. There is six months of float on the conventional facilities schedule leading up to the final ring building pentant beneficial occupancy date of February 2012. We intend to manage activities so that the conventional facilities schedule remains the critical path and sets the pace for the project. If activities on the near term critical path of conventional facilities (e.g., booster design and procurement) start to become critical, we will take action to pull them forward, keeping them off the critical path. Once the conventional facilities contracts are in place we will take any action that is necessary to advance accelerator work that has the risk of jeopardizing the overall schedule.

The NSLS-II construction schedule is longer than other similar projects, including APS, SNS, and foreign light sources. This is primarily due to the funding profile. We are confident that the early finish date is realistic as long as the large contracts, particularly the conventional facilities, are in line with our cost expectations.

The probabilistic risk assessment confirms the validity of the schedule. The assessment predicts a 95% confidence that the project will successfully complete 201 days (6.7 months) earlier than the CD-4 date.

4.2 Key Schedule Assumptions

The NSLS-II schedule assumptions are as follows:
· The schedule is integrated and used as a management tool by the Director, Deputy Director, Assistant Director, Division Directors, Group Leaders, and Cost Account Managers. The schedule will continue to be used to evaluate the impact of “what-if” scenarios and is the baseline that will be used to measure progress and to evaluate the effect of current progress on future work.

· The schedule is resource-loaded with cost estimates prepared by the Cost Account Managers.

· The resource-loaded schedule is the tool used to time phase the project costs. It ensures that cost and obligation profiles are within the anticipated annual funding profile constraints.

· The activities in the schedule are logically tied to each other with predecessor and successor relationships.

· The project baseline schedule is under change control.

· Constraint dates are minimally used. The early project completion milestone is constrained, as well as a few reference milestones established by the management team. Constrained milestones are established in a way that allows activity total float to be calculated through the early project completion date.

· The last milestone of the schedule, CD-4, is constrained one day prior to the planned end of the project, to create a Total Float value of -1 on the Critical Path. This method easily identifies work on the Critical Path.

· Activities with an activity name starting with “Built-In Days for Funding Profile” are used to delay work starts. These are not considered float or contingency. This method is a management tool that is more transparent than using constraint dates or relationship lags.

· Activities with an activity name starting with “Built-In Float” are a management tool used to add schedule contingency to the activities predecessor. These are discrete activities with duration and are treated as a normal activity when calculating the Total Float for the path of activities. Example: If a “Built-In Float” activity with 10 days of duration were to be removed, its predecessor’s Total Float value would then be greater by 10 days. Adding the contingency activity into the path would lower the Total Float value and puts the path higher on the near-term-critical-path list.

· To develop the schedule, management evaluated risk magnitude, absolute cost magnitude, and technical complexity. Analysis of the project activities by the management team identifies the following phases of work to be the baseline critical path:

· Phase 1 – Conventional Facility Design and Construction of the Ring Building

· Phase 2 – Accelerator Storage Ring Equipment Installation
· Phase 3 – Accelerator Storage Ring Integrated Testing
· Phase 4 – Accelerator Storage Ring Commissioning
4.3 Planning Packages 

Activities that occur in out-years and are included in work packages that have not opened are “planning packages.” Planning packages are activities that may require one or more of the following:

· further development, such as determining the earned value method 
· further break-down of work into multiple activities 
· definition of the completion method
· assignment of the responsible Cost Account Manager
The further development of the planning packages will be done within scope, schedule, and cost of the original baseline planning package. If further planning requires additional scope, cost, or schedule, the changes will be addressed through the formal change control system.
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