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sPHENIX Project Performance Measurement Baseline 

• WBS is product oriented and is comprehensive, identifying all work 
scope, including Contributed Labor - separately tracked.

• Activity based resource loaded schedule, logically linked.

• Cost Baseline  developed by the L2 and L3 Managers maintained 
through baseline change control process – Project Change 
Requests (PCRs) approved through Change Control Board (CCB).

• The resource loaded schedule/cost baseline includes:
– All resources estimated using labor hours and material dollars required to 

execute the work scope.

– The cost element data (labor and non-labor) fully burdened and escalated 
in P6.
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sPHENIX MIE EVMS Implementation - Tailored
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• sPHENIX MIE is following the BNL Project Management procedure for projects 
with TPC less than or equal to $50M.  Posted on website.

• sPHENIX is managed consistent with the intent of DOE order 413.3 B with a 
tailored implementation of EVMS:

Earned Value based on percent complete.



sPHENIX Project Reporting Thresholds

All thresholds defined in PMP- Project Management Plan

• Change Controls Thresholds defined by scope/cost/schedule levels

• Control Account Level – Level 2 WBS
– Cumulative to date $100K and +/- 10%
– Same for Cost or Schedule Variance  

• Variance Analysis requires explanation of:
– Root Cause of the Variance
– Impact on project/CA due to the variance
– Corrective Action Plan 

Control Thresholds and Authorities: 

 

Change 

Control 

Level 

Lab Director**: 

 

 

 

Change Control Level 1 

Associate Lab Director 

for Nuclear and 

Particle Physics: 

 

Change Control Level 2 

sPHENIX Upgrade 

Project Director 

 

 

Change Control Level 3 

Scope  Any changes in scope 

and/or performance that 

affects the ability to 

satisfy the mission need 

or is not in conformance 

with the current 

approved Threshold 

KPPs.  

 Any changes to scope as 

described in the PMP, 

Section 2.1. 

Changes in scope 

affecting the technical 

performance WBS 

Level 2 components 

that do not affect the 

KPP’s or major changes 

in the technology or 

approach to Level 2 

WBS components. 

Cost Any increase in the  

Total Project Cost of the 

Project as stated in the 

PMP Table 2.  

 

 Cumulative allocation of 

$50% of Contingency or 

Management Reserve*   

 

Any Contingency or 

Management Reserve 

usage.  

 

Schedule Any delay in PD-4, 

Approve Project 

Completion. 

 

Any delay to a Project 

Decision Level 1 

Milestone (Table 3) or 

Project Schedule 

Milestones (Table 4) or 

use of schedule 

contingency 

Any delay greater than 

or equal to three months 

to a Project Technical 

Milestone (Table 5). 
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sPHENIX MIE Status as of May 31, 2021 
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sPHENIX MIE Cost Baseline Change Summary 
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• Performance Measurement Baseline (PMB) changes of 2,685K total due to:
• TPC – additional electrical engineers for FEE, more expensive lasers and FEE electronics
• EM Calorimeter – additional TECH labor for QA and assembly to mitigate COVID delay
• Hadron Calorimeter – additional cost for Support Rings
• Cal Electronics - additional cost for EMCal and HCal trunk signal cables

• PMB is under Change Control via Project Change Requests (PCRs)
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sPHENIX MIE Baseline Cost Profile
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BCWR - $6.2M  
as of May 31, 2021
(commits are not included)



sPHENIX  - Performance Measurement Baseline (PMB)  
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BNL contributed Labor CatB supporting MIE



sPHENIX  MIE Cost to Go by WBS 
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Cost to go = BCWR = BCWS - BCWP
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Remaining FTEs as of May 31, 2021 – Paid/Contributed
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FTE by WBS
27.4 FTEs total
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Remaining FTEs as of May 31, 2021 – Paid/Contributed
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FTE by labor category
27.4 FTEs total



May 2021 Cost Performance Report (CPR) – sPHENIX MIE
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May 2021 Cost Performance Graph – sPHENIX MIE
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• Schedule performance is in recovery since pandemic low
• Cost performance remains excellent



MIE Milestone Status based on P6 progress file
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• Completed milestones are 
mostly early

• Early Completion  currently 
projected  for February 2022



MIE Critical Path
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• EMCal long duration activity progress is measured in sector/module count
• ~11mo of schedule contingency



MIE Risks

• 24 open risks: 5 High, 4 
Moderate, 11 Low, 4 Negligible

• 44 risks retired, 8 risks realized
• EMV = $575K



Contingency Analysis as of May 2021  
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Cost Contingency based on risk event analysis and 
estimate uncertainty assessment.

• Risk Registry prepared for sPHENIX with 
mitigation strategies developed. 

• Risk Expected Monetary Value is calculated by 
multiplying risk probability by risk cost impact            

• Estimate Uncertainty assessed bottom up for 
unfinished work.

• Cost Contingency is  $2.1M (34.6% on work to go)
of $6.2M.

• Schedule contingency 11 months to PD-4
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• Baseline Change Control in Integrated
Project Database (IPDv2)

• Change Control Process

- Project Change Requests (PCRs) Approvals

- Change Control and Project Contingency Log
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Change Control in IPD



• Variance Analysis

- Thresholds for reporting variances

- Analysis, Approval and Reporting
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Variance Reporting in IPD
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• Integrated Project Database (IPD)
• Monthly Reporting
• Change Control

BNL Manages Projects with Proven Systems and Software
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▪ Performance Analysis

• Cost and schedule variance thresholds established by Project in 
PMP for reporting Variance Analysis

• Variance  analysis, schedule milestone and critical path analysis 
performed

• Supported by project management, project controls, 
procurement and ES&H professionals

▪ Performance Reporting

• Cost/schedule performance reports and variance analysis 
reporting conducted monthly

• Monthly cost/schedule status reports generated and  posted 
monthly to IPDv2 

• DOE and BNL Management monthly Reporting.

24

Performance Analysis and Reporting

July 14-15, 2021 sPHENIX Annual MIE Review



Resource Loaded Schedule and tailored EVMS Implementation

• Resource loaded schedule is basis for:
• Time-phased Cost and Obligations Plan to form the
Performance Measurement Baseline (PMB) to assess project performance
• Tailored EVMS implementation
• CAMs Trained in EVMS
• Baseline Approved Sept 2019 with PD-2 - May 2019 Review
• Processed 11 PCRs changes using P6/Cobra and reporting in IPDv2 

(Integrated Project Database).
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Schedule Lookahead/EV Drilldown 
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Sum of Value Cost Set

Control Account Work Package.BNL_Accounts Work Package Actuals Budget Progress SV

1.01A Project Management 16700 sPHENIX OPC - Project Management 1,356,251$  1,421,413$ 1,421,413$ (0)$             

16707 sPHENIX OPC - OPC-Reserve -$            -$           

59700 sPHENIX MIE - 1.1 Project Management 176,804$     247,907$    247,907$    (0)$             

1.01A Project Management Total 1,533,055$  1,669,320$ 1,669,320$ (0)$             

1.02A TPC 16701 sPHENIX OPC - Time Projection Chamber 1,209,748$  1,359,714$ 1,348,619$ (11,095)$     

59702 sPHENIX MIE - 1.2 TPC Mechanics 921$           68$            64,803$      64,734$      

59703 sPHENIX MIE - 1.2 TPC GEMs (R1, R2, R3) 58,711$       310,499$    118,418$    (192,081)$   

59704 sPHENIX MIE - 1.2 TPC Front End Electronics 274,484$     268,550$    132,568$    (135,982)$   

59705 sPHENIX MIE - 1.2 TPC Data Aggregator Modules 23,869$       -$           

59706 sPHENIX MIE - 1.2 TPC Support Systems 15,596$       160,922$    17,744$      (143,178)$   

1.02A TPC Total 1,583,330$  2,099,754$ 1,682,152$ (417,602)$   

1.03A EMCal 16702 sPHENIX OPC - ElectroMagnetic Calorimeter 1,791,636$  1,814,259$ 1,664,711$ (149,548)$   

59708 sPHENIX MIE - 1.3 EMCal Blocks - LLP 1,017,425$  1,192,150$ 1,175,645$ (16,505)$     

59709 sPHENIX MIE - 1.3 EMCAl Modules & Sectors 52,052$       41,873$      41,873$      -$           

1.03A EMCal Total 2,861,113$  3,048,282$ 2,882,230$ (166,053)$   

1.04A HCal 16703 sPHENIX OPC - Hadronic Calorimeter 668,121$     626,217$    615,099$    (11,118)$     

59711 sPHENIX MIE - 1.4 Outer HCal Sector Mechanics 348,843$    45,517$      (303,325)$   

59712 sPHENIX MIE - 1.4 Outer HCal Scintillating Tiles - LLP 836,919$     1,014,024$ 761,442$    (252,582)$   

59713 sPHENIX MIE - 1.4 Outer HCal Sector Assembly and Testing16,648$       -$           

1.04A HCal Total 1,521,688$  1,989,083$ 1,422,058$ (567,025)$   

1.05A Calorimeter Electronics 16704 sPHENIX OPC - Calorimeter Electronics 847,148$     1,174,231$ 1,033,680$ (140,551)$   

59714 sPHENIX MIE - 1.5 CalE SiPMs - LLP 737,421$     740,294$    742,114$    1,820$        

59715 sPHENIX MIE - 1.5 CalE Front End Electronics 487,925$     312,541$    443,054$    130,512$    

1.05A Calorimeter Electronics Total 2,072,494$  2,227,066$ 2,218,847$ (8,219)$       

1.06A DAQ & Trigger 16705 sPHENIX OPC - DAQ/Trigger 27,831$       25,972$      25,972$      0$              

59718 sPHENIX MIE - 1.6 DAQ 102,818$     99,994$      99,994$      

59719 sPHENIX MIE - 1.6 Local Level 1 Trigger 132,085$     196,861$    196,861$    -$           

1.06A DAQ & Trigger Total 262,733$     222,833$    322,827$    99,994$      

1.07A MinBias Trigger Detector 16706 sPHENIX OPC - Min Bias Trigger Det 78,304$       99,148$      99,148$      -$           

1.07A MinBias Trigger Detector Total 78,304$       99,148$      99,148$      -$           

CAMs provided with 
Lookahead 
schedules and detail 
cost/schedule 
reports below 
Control Account.



PM/EVMS Cost Performance Reports posted IPD
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• Generated monthly for project,

BNL, and DOE management

• Project and control account level

• Based on PMB from Cobra/Excel
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Cost/Schedule Charge Questions

• Charge Q. 2: Will the project’s remaining cost and schedule resources be 
sufficient to achieve PD-4? Is contingency usage appropriate for this stage of 
the project? Is project critical path clearly identified and understood? Yes,
available cost contingency is $2,146K  (~35%) on cost to-go, and schedule 
contingency is 11 months to PD-4. Cost/Schedule contingency is sufficient to 
successfully complete project within cost and schedule requirements. The 
Critical Path and near critical activities are understood and analyzed monthly 
for changes.

July 14-15, 2021 29sPHENIX Annual MIE Review



Issues and Concerns

• Increase employees and visitors on BNL site while working under the COVID 
protocols

• BNL PPM support

• Vendors – schedule, availability, possibly cost
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Summary

• The Project is 75.1% complete, work to go is $6.2M, SPI is 0.83, CPI is 1.02 

• Performance measurement Baseline (PMB) is in place with sufficient 
cost/schedule contingencies within approved funding profile.

• The Resource loaded schedule is maintained for effective performance 
measurement and reporting.

• Risk Registry is updated and maintained by L2 managers.

• EVM system (tools and tailored process) is in place and has been implementing 
EV and change control since PD-2/3 September 2019.

• Staff is experienced and the sPHENIX Project is performing per plan with close 
monitoring of performance. COVID-19 impacts closely monitored and tracked 
via PCRs.
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Back Up
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sPHENIX Cost/Schedule Assumptions 

Cost/Schedule Assumptions document describes the 
assumptions for how the cost estimate, and schedule 
were developed. 
Cost Estimate:
• BNL Labor Bands were used to estimate project 

labor requirements.
• Contributed labor is included in the estimate.
• FY19 Labor, Burdened Rates are provided by 

Budget Office as a composite rate in P6.
• Extraordinary Project Rate was approved for the 

MIE project.
• Escalation 3.0% labor, 2% Material

Schedule:
• Schedule resource loaded and planned within 

funding constraints and critical decision milestones.
• Activities developed based on WBS Dictionary, 
• Durations estimated and resources assigned by 

L2/L3 Managers.
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