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Integrated Project Team
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WBS 1.6 DAQ/Trigger
M. Purschke

WBS 1.7 Min Bias Trigger 
Det

M. Chiu

WBS 1.5 Cal Electronics
E. Mannel

WBS 1.2 TPC
T. Hemmick

WBS 1.3 EMCal
C. Woody

WBS 1.4 HCal
J. Lajoie

WBS 1.8 Magnet
K. Yip

WBS 1.9 Infrastructure
P. Giannotti

WBS 1.10 Install/
Integration
D. Lynch

WBS 1.11 INTT
I. Nakagawa
R. Nouicer

WBS 1.12
M. Liu

Project Office
E. O’Brien Project Director

J. Haggerty Project Manager - 
Science

J. Mills Project Manager -
Engineering

D. Lynch Chief Engineer
I. Sourikova Project Controls

R. Ernst Resource Coordinator
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Scope
WBS sPHENIX MIE Project Elements
1.1 Project Mangement
1.2 Time Projection Chamber
1.3 Electromagnetic Calorimeter
1.4 Hadronic Calorimeter
1.5 Calorimeter Electronics
1.6 DAQ & Trigger
1.7 Minimum Bias Trigger Detector
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WBS Infrastructure and Facility Upgrade
1.8 SC-Magnet
1.9 Infrastructure
1.10 Installation and Integration  

WBS Parallel Activities
1.11 Intermediate Silicon Strip Tracker
1.12 MVTX

• Project represents the subsystem 
hardware purchase, fabrication, 
and assembly.   

• Labor at BNL is deemed to be 
part of ongoing operations, except 
for explicit project management 
support. 
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Scope: sPHENIX MIE WBS to L3
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1 
Management

2 
TPC

Mechanics

GEM1

GEM2

GEM3

TPC FEE

TPC DAM

TPC Support

3 
EMCal

Blocks

Modules & 
Sectors

4  
HCal

Inner HCal

Outer HCal

5 
CalElectronics

CalEl Optical 
Sensors

CalEl FEE

CalEl DAM

6 
DAQ & Trigger

DAQ

Trigger

GL1

Timing 
System

7 
MinBias

Deliverable-oriented decomposition of work
that defines total scope of sPHENIX
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Scope: WBS Dictionary
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• What is in this WBS? What is NOT?
• Where are my cables?
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Schedule
MS Project has been used by the individual subsystem managers to develop their schedules 
and link with other subsystems.
 L2 managers:

✓ Defined activities
✓ Sequenced activities
✓ Estimated activity resources
✓ Estimated activity duration
✓ Planned reviews for every stage

 PM + L2 managers:
✓ Established milestone list
✓ Evaluated activity relationships
✓ Built sPHENIX schedule
✓ Analyzed critical path

MS Project files have been frozen, all further schedule adjustments will be done in P6
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Schedule: Critical Path
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FY17 FY18 FY19 FY20 FY21 FY22 FY23 FY24 FY25

2017 2018 2019 2020 2021 2022 2023 2024 2025

Receive DOE CD-0 Authoriza5on
01-Feb-17 06-Mar-18, Prepare for CD-1 Review

07-Mar-18 09-Mar-18, CD-1 Review
12-Mar-18 20-Mar-19, Prepare for CD-2/3 Review

21-Mar-19 27-Mar-19, CD2/CD3 Review
28-Mar-19 27-Aug-19, Transi5on to CD2/3

Receive CD2/CD3 Authoriza5on
CD-2b/CD-3b Authoriza5on

05-Sep-19 29-Jan-20, Set up factory for  final blocks
30-Jan-20 06-Feb-20, Fabricate final blocks sector 1
07-Feb-20 15-Apr-20, Pack and ship final blocks for sectors 1-8  to BNL
14-Feb-20 24-Aug-21, Receive, unpack, log & inspect final blocks
24-Feb-20 31-Aug-21, Install light guides on final blocks
02-Mar-20 08-Sep-21, Install reflectors and moun5ng supports on final blocks
09-Mar-20 15-Sep-21, Install SiPMs & daughterboards on final blocks
16-Mar-20 22-Sep-21, Glue final blocks together into modules
23-Mar-20 29-Sep-21, Install modules in final sectors
30-Mar-20 06-Oct-21, Install readout electronics on final sectors

06-Apr-20 14-Oct-21, Install cables & cooling system on final sectors
13-Apr-20 21-Oct-21, Test final sectors with LEDs & cosmic rays
20-Apr-20 28-Oct-21, Repair or rework any sectors as required

15-Oct-21 28-Oct-21, Installa5on Readiness Review
29-Oct-21 12-Nov-21, Transport Assembled EMCal Sectors to AH

Install sectors into sPHENIX
EMCal Sectors Ready for Installa5on

15-Nov-21 08-Dec-21, Install EMCal Sectors
09-Dec-21 17-Dec-21, Align/Survey EMCal to SC Magnet Centerline
20-Dec-21 27-Dec-21, Transport Assembled TPC Sec5ons to AH

TPC Ready for Installa5on
28-Dec-21 04-Jan-22, Install TPC Support
05-Jan-22 11-Jan-22, Install TPC (Mechanical)
12-Jan-22 19-Jan-22, Align/Survey TPC to SC Magnet Centerline
20-Jan-22 03-Mar-22, Install TPC Cables and Services

04-Mar-22 31-Mar-22, Install Beampipe/Vacuum/Bakeout
01-Apr-22 14-Apr-22, Install Min Bias Support

15-Apr-22 28-Apr-22, Install Min Bias (mechanical)
29-Apr-22 05-May-22, A lign/Survey Min Bias to SC Magnet Centerline
06-May-22 17-Jun-22, Install Min Bias Cables and Services

20-Jun-22 24-Jun-22, Review Min Bias for Opera5onal Readiness (ORR)
27-Jun-22 12-Jul-22, Address Ac5on Items from Min Bias ORR

13-Jul-22 21-Sep-22, Commission Min Bias
All Design/Safety/Readiness Reviews Complete, sPHENIX Ready for Opera5ons
sPHENIX Ready for Run 1

page 1 of 1 sPHENIX Critical Path 27-Jul-17 17:50
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Schedule: Primavera P6
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WBS Code WBS Name Total Activities BNL_WBS_Manager

S SPHENIX Schedule Rev B - July DRAFT 1623
S.M SPHENIX Milestones 0
S.1 sPHENIX MIE Project 886

S.1.01 sPHENIX_Project_Management 15
S.1.02 sPHENIX_TPC 233
S.1.03 sPHENIX_EMCal 193
S.1.04 sPHENIX_HCal 154
S.1.05 sPHENIX_Caloriimeter_Electronics 177
S.1.06 sPHENIX_DAQ&Trigger 95
S.1.07 sPHENIX_MinBias_Trigger 19

S.2 sPHENIX 556
S.2.08 sPHENIX_Magnet 185
S.2.09 sPHENIX_Infrastructure 199
S.2.10 sPHENIX_Integration_and_Installation 172

S.3 INTT 181
S.3.11 sPHENIX_INTT 181

28-Jul-17 14:23
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Schedule: Primavera P6 (cont. 1 ) 

Resources include burden and escalation 
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Schedule: Primavera P6 (cont. 2)

Ongoing work:
• Create work packages and planning packages
• Split activities containing both labor and non-labor
• Create P6 codes for labor categories A,B,C to cleanly separate 

MIE from support and parallel parts of the Project 
• Add BOE activity codes for traceability
• Add procurement codes
• Decide on a document system to share and manage EV reports
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Cost: BOE
• Bottom-up cost and contingency estimates performed by L2 and L3 managers.
• BOE format is hierarchical: 

- 1 excel file per each WBS L3 element; Navigation tab has links to all L4 
elements.
- Each WBS L4 element has 2 tabs: Summary and Details

• All excel tabs have standard format except for the Details, which is tailored to WBS 
L4
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Cost: BOE Summary tab
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EVMS: CAMs & Control Accounts
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Control Accounts at WBS L3 level 
- 1 WBS element per CA 
- 1 Organization per CA 

Management	
I.	Sourikova	

TPC																	
T.	Hemmick	

Mechanics			
K.	Dehmelt	

GEM1											
S.	Milov	

GEM2												
V.	Green	

GEM3											
V.	Riabov	

TPC	FEE								
T.	Sakaguchi	

TPC	DAM							
J.	Huang	

TPC	Support	
R.	Pisani	

EMCal												
C.	Woody	

Blocks											
A.	Sickles	

Modules	&	
Sectors									
S.	Stoll	

HCal																
J.	Lajoie	

Inner	HCal				
J.	Lajoie	

Outer	HCal			
A.	Gordeev	

CalElectronics	
E.	Mannel	

CalEl	OpPcal	
Sensors								
C.	Aidala	

CalEl	FEE						
S.	Boose	

CalEl	
DigiPzers				CY	

Chi	

DAQ	&	Trigger	
M.	Purschke	

DAQ														
E.	Desmond	

Trigger											
J.	Nagle	

GL1															
E.	Desmond	

Timing	
System									

M.	Purschke	

MinBias										
M.	Chiu	
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EVMS: Team Training

15

• sPHENIX PM and all CAMs are EVMS trained. 
• P6 transition is well underway. 
• P6 will be used for schedule management and Cobra for EVMS calculations and 

reporting.
• Excel will be used to communicate with CAMs.
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Risk Management: RMP based on DOE G 413.3-7A 
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Table of Labor risk rules
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Type of Estimate Contingency % Description

L1 Actual 0% Actual costs incurred on activities completed to date.

L2 Level of Effort Tasks 0%-20% Support type activities that must be done to support other work activities or the entire 
project effort, where estimated effort is based on the duration of the activities it is 
supporting.

L3 Advanced 10%-25% Based on experience with documented identical or nearly identical work. Development of 
activities, resource requirements, and schedule constraints are highly mature. Technical 
requirements are very straightforward to achieve.

L4 Preliminary 25%-40% Based on direct experience with similar work. Development of activities, resource 
requirements, and schedule constraints are defined as preliminary (beyond conceptual) 
design level. Technical requirements are achievable and with some precedent.

L5 Conceptual 40%-60% Based on expert judgment using some experience as a reference. Development of 
activities, resource requirements, and schedule constraints are defined at a conceptual 
level. Technical requirements are moderately challenging.

L6 Pre-conceptual 60%-80% Based on expert judgment without similar  experience. Development of activities, 
resource requirements, and schedule constraints are defined at a pre-conceptual level. 
Technical requirements are moderately challenging.

L7 Rough Estimate 80%-100% Based on expert judgment without similar  experience. Development of activities, 
resource requirements, and schedule constraints is largely incomplete. Technical 
requirements are challenging.

L8 Beyond state of the art > 100% No experience available for reference. Activities, resource requirements, and schedule 
constraints are completely undeveloped. Technical requirements are beyond state of the 
art.
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Table of Materials risk rules
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Code Type of Estimate Contingency % Description

M1 Existing Purchase order 0% Items have been completed or obligated. (Note: Contact Change Orders are 
considered a Risk and should not be included )

M2 Procurement for LOE/
Oversight work

0%-20% M&S items such as travel, software purchases and upgrades, computers, etc. 
estimated to support LOE efforts and other work activities.

M3 Advanced 10%-25% Items for which there is a catalog price or recent vendor quote based on a completed 
or nearly completed design or an existing design with little or no modifications and 
for which the costs are documented.

M4 Preliminary 25%-40% Items that can be readily estimated from a reasonably detailed but not completed 
design; items adapted from existing designs but with moderate modifications, which 
have documented costs from past projects. A recent vendor survey (e.g., budgetary 
quote, vendor RFI response) based on a preliminary design belongs here.

M5 Conceptual 40%-60% Items with a documented conceptual level of design; items adapted from existing 
designs but with extensive modifications, which have documented costs from past 
projects.

M6 Pre-conceptual - Common 
work

60%-80% Items that do not have a documented conceptual design, but do have documented 
costs from past projects. Use of this estimate type indicates little confidence in the 
estimate. Its use should be minimized when completing the final estimate.

M7 Pre-conceptual - Uncommon 
work

80%-100% Items that do not have a documented conceptual design, and have no documented 
costs from past projects. Its use should be minimized when completing the final 
estimate.

M8 Beyond state of the art > 100% Items that do not have a documented conceptual design, and have no documented 
costs from past projects. Technical requirements are beyond the state of the art.
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Risk Probability & Impact Metrics

19
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Risk Management: Risk Registry
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To do: Split ‘Impact’ to cost and schedule, add ‘Mitigation cost’
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PM Tools: DocDB
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PM Tools: Comment Resolution DB (1)
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Status display. All columns are sortable. ID is a link to edit.
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PM Tools: Comment Resolution DB (2)

23

Edit interface
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Summary

sPHENIX has all the ingredients to control the project and is on 
track to start EVMS reporting 3 month before CD-2.

THANK YOU
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Backup
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