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Outline

• General management 
• Staffing
• Risk management and contingency
• Earned value and performance metrics
• Descope options
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Management: 
Cost & Scope Control

• Project book: defines scope (www.aoc.nrao.edu/evla/pbook.shtml)
• Semiannual updates of work breakdown structure (WBS)
• Changes to the project book or changes resulting from WBS updates 

(> $50K) must be brought before the change control board (CCB) for 
approval. Membership:

– Project Manager – McKinnon
– Project Scientist – Perley
– Hardware Systems Engineer – Jackson
– Division Head for EVLA Computing– Butler
– Assistant Director for NRAO-NM Operations – Ulvestad/Dickman

• Budget status summarized monthly
• High level decisions: Project Manager acts on advice of NRAO upper 

management, advisory committees, and review panels.
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Management: 
Track Progress

• Weekly milestone update
– Updated from overall schedule and input from WBS level 2 task 

leaders
• Semiannual WBS updates and earned value analysis
• Reporting

– Quarterly reports to AUI/NSF
– Semiannual progress reports to NSF
– Annual Government Performance and Reporting Act (GPRA) 

report to NSF
– Annual reports to AUI Visiting Committee and NRAO Users 

Committee
– Bimonthly status updates to NRAO Director’s Office

• EVLA Advisory Committee
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Management Tools

Example WBS cost data sheet (162) Example of weekly milestone update
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Staffing

• Project has always been 
heavily dependent upon effort 
contributed from operations
– Original 11-year, project plan

• 219 FTE from project
• 262 FTE contributed

– Current project plan
• 272 FTE from project
• 254 FTE contributed

• Project success is intimately 
tied to continued support of 
both project and operations 
funding
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Risk Management

• Project manager and project scheduler attended PMI risk management 
workshop on October 20, 2006 

• Developed risk management plan and conducted internal risk 
management workshop on December 12, 2006

• Workshop objectives
– Identify risks (technical, external, organizational, project management)
– Assign risk owners
– Estimate risk impact and probability
– Identify risk trigger (how we know it happens)
– Identify action plan (e.g. avoid, mitigate, research, monitor, accept)

• Consolidate input to determine number, total impact, and weighted 
impact of risks

• Risk register updated once since originally developed
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Risk Register Summary

• Risk register summarized 
in plot of risk probability 
versus total impact

• Vertical and horizontal 
lines separate regions of 
low, medium, high, and 
very high impact

• Risk in top right quadrant 
are items that require 
significant attention of 
project management
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Risk Register Comparison

Date Dec 2006 Aug 2007

Number 79 69

Total Impact ($K) 11,184 8,397

Wt. Impact ($K) 3,266 2,751

Current project contingency ($3.40M) exceeds sum of weighted risks ($2.75M)

Both contingency and risk will decrease as project progresses.
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Project Cost Summary
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Risks by WBS
WBS Risk Number Total Impact ($K) Wt. Impact ($K)

Project Management 2 2,000 450

Systems Integration 5 440 68

Civil Construction 6 280 94

Antennas 8 693 268

Front End 18 1,289 612

Local Oscillator 3 160 46

Fiber Optics 3 95 11

Intermediate Freq. 4 400 110

Correlator Interface 2 20 8

Monitor & Control 7 570 194

Data Management 11 2,450 890

Risks as of Aug 14, 2007
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Risk Examples

• Retired risks 
– Correlator spare parts ($200K, 40%)
– Design path for 3-bit sampler ($510K, 40%)
– Extension of CASA personnel on EVLA budget beyond FY 2007 

($1M, 20%)
• Current high impact, high probability risks

– Inability of operations budget to sustain contributed effort in FY 
2009 and beyond ($1.5M, 40%)

– Proposed solution to same “look & feel” requirement for ALMA & 
EVLA software ($700K, 80%)

– X-band OMT forces additional compressor per antenna ($250K, 
40%) 
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Earned Value

• Glossary of EV terms (Project Management Institute)
– Planned Value (PV): budgeted amount for scheduled work 
– Earned Value (EV): budgeted amount for work completed
– Actual Cost (AC): actual cost of work performed
– Performance indices

• Cost Performance Index, CPI = EV/AC
• Schedule Performance Index, SPI = EV/PV
• CPI & SPI of about 1 or more is good

– Budget at Completion (BAC): budgeted cost to complete 
the work
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SPI & CPI by WBS
WBS SPI CPI

Project Management 0.93 1.03

Systems Integration 0.91 0.98

Civil Construction 0.98 1.00

Antennas 0.88 1.22

Front End 0.80 0.87

Local Oscillator 0.89 0.97

Fiber Optics 0.92 0.96

Intermediate Frequency 0.90 0.99

Correlator Interface* 0.94 1.91

Monitor & Control 0.90 0.96

Data Management 0.94 1.05

Entire Project 0.89 0.97

* Does not include correlator
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Estimate at Completion

• Three different methods for 
computing cost estimate at 
completion (EAC)
– EAC = BAC/CPI    (1)

• Applicable if past performance 
is indicative of future 
performance

– EAC = BAC + AC – EV   (2)
– EAC from new estimate (WBS)

• Historical method for EVLA
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Estimate at Completion 

• Results from methods are converging. Reflects:
– Recent progress in achieving project milestones
– Staff becoming increasingly familiar with EV methodology

• CPI method not a good predictor of EAC because current 
performance is much better than that of a year ago (i.e. CPI 
estimates have improved)

• Historical, new estimate method has continued to provide 
consistent estimates of cost to complete the project 
– Small scatter in EAC data over last four years
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Descope Options

• Given good financial health of the project, there are no 
plans to exercise descope options at this time

• Descope options amount to receiver bands
– Ka and S-bands were under consideration for descope last year, but 

we now plan to proceed with their full production
– Still possible to descope X and Ku-bands 

• X-band valued at $1.0M
• Ku-band valued at $1.3M 

– Could also eliminate solar observing mode: $0.2M
• Impact

– Advertised scientific productivity of EVLA requires all hardware
and software deliverables to be met. 

– Recovering from descopes would take many years.  
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Summary

• Tools, procedures, and controls are in place to properly 
manage the project

• Project success highly dependent upon contributed effort 
• Earned value and risk analyses have helped to identify 

areas in need of management attention
– Steps taken to eliminate risk

• Currently, contingency appears to be adequate to cover 
best estimate of financial risks to the project

• No need to consider descope options at this time
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