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Talk Overview

* Progress Tracking and Reporting components of
Performance Measurement and Management

2023 NSF RESEARCH INFRASTRUCTURE
(pMM) WEBINAR SERIES

Part I: Mid-scale Project Planning
& Management

PEPs, Project Objectives,
Requirements, & Impacts

https://researchinfrastructureoutreach.com/kno
wledge-gateway/part-i-mid-scale-project-
planning-management/

« NSF Requirements for Mid-scale PMM
= Scaled EVM
= Guidelines and References S
https://researchinfrastructureoutreach.com/kno
EVM BaSICS delv:Iopm;nt-definititon—ang—riskll :
« PMM/EVM Steps used during Execution, using
examples of tailoring to project characteristics
Performance Measureme_nt,
= Collecting Data on Project Status Change Contiol, & Reporting
= Comparison of Status to Target Plan and Analysis M ey oot i mid ealeta
performance-management/
= Management and Reporting
y Sum ma ry Helpful background on Project Management terms

and topics found in these NSF Webinars

June 28, 2023


https://researchinfrastructureoutreach.com/knowledge-gateway/part-iii-mid-scale-project-performance-management/
https://researchinfrastructureoutreach.com/knowledge-gateway/part-ii-mid-scale-project-development-definition-and-risk/
https://researchinfrastructureoutreach.com/knowledge-gateway/part-ii-mid-scale-project-development-definition-and-risk/
https://researchinfrastructureoutreach.com/knowledge-gateway/part-i-mid-scale-project-planning-management/
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Performance Measurement/Management Defined |
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Takeaway: Track progress and manage based on comparison of current status to target baseline.

Completed Before Execution Established process to compare “status” at a certain date to

1. Build a “target” baseline plan “target” plan and analyze the results.

= Scopeand quality Use the information to successfully manage the project
= Budget and schedule

= Risk exposure and contingency

scone shi cusiee i 1. TARGET 3. COMPARISON AND 2. STATUSED
ope and Quality Plan

. . . . : PLAN ANALYSIS PLAN Technical Status
Tracking and Reporting during Execution e et * Technica Progress reports

Requirements * Quality/Requirements
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2. Collect “status” in a working project ot Conrol Arcounts e ormance. | ——
o o4 « Technical Variance L
deflnltlon Performance Measurement cananee : :
= Raceline (PMB! * Schedule variance [N : &
_ . . ine (i ) Working Project (== =y
Technical accompllshments Schedule Plan . SCOPQ/BC;:::E = N :/Ille;tcne;taftfus : : Definition Schedule Status
- Schedule progress and actual costs to date + WBs-basedactivities + Time-Phased budget b il sl pdmans § =
* Duration Estimates * Schedule * Costs/commitmentsto date 1 *
- i ini * Logi i . il [N} » Schedule Progressto date * Revised Critical Path
Forecast of schedule and cost estimate for remaining work Temal e S 1|« stmate atcomptete eac) + Schedule float
- Risk re-evaluation < : z;t;j‘e;;v::ll:te . 1 . ;c:;]e:gsg:h;:{:leand _———————
‘ [+ » Scope, budget, and schedule
contingency status
3 Compare “status” plan against “target” plan = [ Managementpecisions | 1} B
. p p g g P ~ 1 | » varianceresponseactions ] )
i Budget Pl ! | o Resource management V! Cost Status
and analyze differences Budzet Plan L i « Actuals from Accounting
. o s - 1 | o scope/qualitychanges ] f=— o Estimated Actuals
Technical status * i::;’;i:z:;:ipm ! | + contingencymanagement i) o Financial Reconciliations
. e  Risk i ! * R d BOE/Estimate t
. Cost and schedule variances & : Risk response/mitigation actions : : Ci‘r’n‘i}elete(ETC; imate to
. ! ! —
- Estimate at complete (EAC) and end date I : v i)
1 L 1
1
(R ! Periodic Reports ! PN,
4 Man b d on analvsi nd R rt A . 1 |+ Progress status and forecasts i . .
. anage based on analysis a epo Risk and Contingency Plan Covered in earlier ; i Risk and Contingency
* Variance reports /corrective actions I 1 Status
Status Sk Realoten talk tOday by Mark : * Change requests/contingency use ! : * RealizedRisks: Threats and
* Risk Exposure — Warner “Creating a 1 | * Riskresponse/mitigationactions [ L—  Opportunities
- Manage resources SAEsote bnortainties Project B [0 i : ! « Updated Risk Register
& e e . £ * RevisedrisDposue
- Use contingencies \__ Estimates ) 4. MANAGEMENT AND ! 1 L =2
1 :)
1 ! 1
1

- Change the target PMB as needed REPORTS

- Create periodic reports

Four Steps of Performance Measurement and Management
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NSF‘Gundelmes for Scaled EVM/PMM [ ===

projectpertormancemanagement/

Takeaway: NSF Guidelines support, but don’t require, scaled EVM methods for mid-scale projects.

Industry Standard For Performance Measurement is Earned Value Measurement (EVM) S 5,
= EVM provides an objective assessment of project status using defined metrics b
= Works best on projects characterized by a linear progression of work assigned to discrete work packages detail: WBS, ::-::;'riw

schedule et
Industry Standards for Scaled EVM introduced for mid-scale projects .
= Reduced number of guidelines and formality, with tailoring to fit project characteristics
= Reduces administrative burden on mid-scale projects
= With modifications, can be applied to projects that do not normally fit EVM structure characteristics

EVM Scaling at NSF

NSF requires responsible PMM, but does not require EVM for midscale projects o :

= NSF encourages Scaled EVM as the preferred project management methodology for NSF midscale projects 1. NSFIZesearc: Infrastrulctzre RIG) Section 6.8
Building and using scaled EVM
2. NDIA Earned Value Management System: Guideline
Fo i i Scalability Guide (useful scaled les)
EVM Principles and steps are the same regardless of amount of scaling , paepliveude luseulscaled examples)
Intent Guide (Full EVMS with 32 guidelines

= Number and complexity of tools, processes, and report elements vary

Low Risk/Complexity Projects Moderately Complex Projects High Risk, Complex Projects
Mostly staffing costs; few Staffing, procurements, construction; more High detail WBS; complicated BOE;
procurements; simple WBS and and lower WBS; schedule dependencies; many tasks, constraints, and
schedule; low risk moderate risk interdependencies; high risk
Determine which
Simple Spreadsheet Tools Fancier Tools, including commercial SW Enterprise level tools category describes
* Block schedule and time phased budget * Budget Spreadsheets * Budget / BOE Spreadsheets or Software the project and
* Progress milestones lists e Commercial Scheduling software * Commercial Scheduling software with
* Single homemade spreadsheet for * Schedule critical path resource loading and critical path analysis then Scale
baseline and comparison * Commercial or homemade EV report tools * Commercial or homemade EV report tools PMM/EVM
» Simple risk register; low risk exposure * Risk register; Simple MC for risk exposure * Risk register and Monte Carlo risk analysis d
« Report CV, SV, EAC, % complete, « Report EV, CV, SV, SPI, CPI, EAC, % « Full EVM Report for EV, CV, SV, SPI, CPI, processes an
June 28, 2073 milestones complete, milestones/critical path EAC, % complete, milestones, s-curves, etc. tools 4



https://www.nsf.gov/pubs/2021/nsf21107/nsf21107.pdf
https://www.ndia.org/-/media/sites/ndia/divisions/ipmd/division-guides-and-resources/ndia_ipmd_evms_scalabilityguiderev2_jan292020.ashx
https://www.google.com/search?q=NDIA+EIA+748+intent+guide&client=firefox-b-1-d&sxsrf=APwXEddTIsxPBrbd_GknmXvd2qM33JoIxA%3A1686689533508&ei=_daIZLGCHImF0PEPgbiDsAs&ved=0ahUKEwjx9POTkMH_AhWJAjQIHQHcALYQ4dUDCA8&uact=5&oq=NDIA+EIA+748+intent+guide&gs_lcp=Cgxnd3Mtd2l6LXNlcnAQAzIGCAAQFhAeMggIABCKBRCGAzIICAAQigUQhgMyCAgAEIoFEIYDOgQIABBHSgQIQRgAUN4GWKMcYOYeaABwAngAgAFviAHzCJIBAzkuM5gBAKABAcABAcgBCA&sclient=gws-wiz-serp
https://researchinfrastructureoutreach.com/knowledge-gateway/part-iii-mid-scale-project-performance-management/
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SF Midscale Guidelines for PMM in the
IG based on NDIA Scaled EVM Guidelines

All 7 principles but only 18 of the 32
guidelines for the industry standard EIA-748.

RIG does not address PMM for projects not

ea

sily compatible with EVM

Compelling alternative methodology is
allowed if the project (or a significant part)
is not EVM compatible

A few places to get guidance:

= NDIA Earned Value Management System:

NSF Scaled.Earned Value Manag

Guidelines Reference Slide

ement (EVMY

Takeaway: Look for scaled EVM guidance in NSF and NDIA documents and for alternative PPM guidance in online documents.

ScaLep NDIA
PERFORMANCE MEASUREMENT IMAJOR STEPS SEVEN PRINCIPLES OF EVM AND NSF EVM
GUIDELINES
1. Build a “target” baseline plan 1. Plan all project’s work scope (create WBS).
- Scope and quality 1,2,5
- Budget and schedule 2. Break work scope into finite pieces with
- Risk exposure and contingency responsible owners over objectives
3. Create a performance measurement baseline
(PMB) for scope, schedule, cost, and 6,7,8,9,613,14

contingency. Control changes to the baseline.

Eamed Value Managerment Systerns
E1A-748-D Intent Guide

N

. Periodically collect “status” in a working
project definition

- Technical accomplishments

Schedule progress and actual costs to

date

Forecast of schedule and cost estimate

for remaining work

Risk re-evaluation

4. Use actual costs incurred and recorded in
accomplishing the work performed.

5. Objectively assess accomplishments/
progress at the work performance level.

3. Compare “status” plan against “target” plan
and analyze differences
- Technical status
- Cost and schedule variances
- Estimate at complete (EAC) and end date

6. Analyze significant variances from the plan,
forecast impacts, develop corrective actions, and
prepare an estimate at completion based on
performance to date and the remaining work to
be performed.

17,18,22,23, 26

Guideline Scalability Guide

= PMI: EVM on service projects-- an
optimized paradigm

= PMI: Beyond backlogs and burndowns--
complementing "agile” methods with EVM

I

. Manage based on analysis and Report
- Manage resources

Use contingencies

Change the target PMB as needed

Create periodic reports

7. Use the EVMS information in the project’s
management processes.

17,18, 22,23, 26
25,27,28,32

for improved project performance
= An Alternative to EVM: The Zone Method

References:

NSF Research Infrastructure (RIG) Section 6.8 (Building and using scaled EVM)

g e

Earmed Valua Managernert System
Guiteing ScaEity Guide

RESEARCH INFRASTRUCTURE GUIDE

‘?‘

NDIA Earned Value Management System: Guideline Scalability Guide (useful scaled examples)

Earned Value Management Systems EIA-748-D Intent Guide (Full EVMS with 32 guidelines)

Note talk on Earned Value Management (EVM) in Agile Development
10:50 AM Wednesday June 28


https://www.nsf.gov/pubs/2021/nsf21107/nsf21107.pdf
https://www.ndia.org/-/media/sites/ndia/divisions/ipmd/division-guides-and-resources/ndia_ipmd_evms_scalabilityguiderev2_jan292020.ashx
https://www.google.com/search?q=NDIA+EIA+748+intent+guide&client=firefox-b-1-d&sxsrf=APwXEddTIsxPBrbd_GknmXvd2qM33JoIxA%3A1686689533508&ei=_daIZLGCHImF0PEPgbiDsAs&ved=0ahUKEwjx9POTkMH_AhWJAjQIHQHcALYQ4dUDCA8&uact=5&oq=NDIA+EIA+748+intent+guide&gs_lcp=Cgxnd3Mtd2l6LXNlcnAQAzIGCAAQFhAeMggIABCKBRCGAzIICAAQigUQhgMyCAgAEIoFEIYDOgQIABBHSgQIQRgAUN4GWKMcYOYeaABwAngAgAFviAHzCJIBAzkuM5gBAKABAcABAcgBCA&sclient=gws-wiz-serp
https://www.ndia.org/-/media/sites/ndia/divisions/ipmd/division-guides-and-resources/ndia_ipmd_evms_scalabilityguiderev2_jan292020.ashx
https://www.pmi.org/learning/library/earned-value-management-beneficial-methods-6162
https://www.pmi.org/learning/library/earned-value-management-understand-agile-6567
https://pmhut.com/an-alternative-to-evm-the-zone-method

..~ EVM Basics Example

Takeaway: Take time to learn/understand the EVM basics.

Earned Value Management (EVM)

A (very) simple example: Inputs

Finish

Estimate: 2 Weeks (10 days) @ $2K/day ‘]

A
Progress at End of Week 1

+ Budget at Completion (BAC): $20K
« + Contingency: $2K

« Planned Value (PV):

* (1/2) x 520K = $10K

Four Key Inputs to Calculating Earned Value Metrics: * Actual Cost (AC):

= At 1-week point we planned to have half the work completed * 40m/100m = 40%

« i.e, we “planned" to have $10K worth of work accomplished * le., we've performed or “earned” $8K of trench value

= We've paid $10K

Earned Value (EV):
+ EV = § value of work we've accomplished to date
* EV often calculated by % complete of BAC

+ EV = 40% x $20K = $8K

Budget at Completion (BAC): $20K
Planned Value (PV): $10K
Actual Cost (AC): $10K

Earned Value Management (EVM)
Oufputs: Future forecasting metrics

E— I

%<

Earned Value (EV): $8K
Cost Variance (CV): -$2K

A
Progress at End of Wask 1

v

Cost Performance Index (CPI): 0.80
Schedule Variance (SV): -$2K
Schedule Performance Index (SPI): 0.80]

Estimate At Completion (EAC)

+ EAC is how much we expect final cost to be upan
completion

= EAC = [original budget) / (cost performance index)

+ EAC=BAC/CPI

= EAC = $20K / 0.80 = $25K

Estil to ion (ETC):

+ ETC is how much we need to finish the remaining work
+ ETC = (estimate at completion) - (amount spent to date)
+ ETC = $25K - $10K = $15K

Variance at Completion (VAC):
+ VAC is how much over budget we expect to be at Project end
» VAG = BAC - EAC = 320K - $25K = $5K

June 28, 2023

Example taken

Performance Measurement,
Change Control, & Reporting

from NSF midscale

m/wp-

Webinar Series

Midscale-Part3-CombinedPPT-25

binar-Series-
3.pdf

MANAGEMENT RESERVE"
OTHER DIRECT COSTS
PROFIT / FEE*

e e—— CONTINGENCY

PV or BCWS:

JuLy 2019

At Start of Construction Stage

EV or BCw)

Other Direct Costs

Performance Measurement Baseline = CAs + UB + SLPPs = BAC
Planning Package (far-term activities within a CA)

Summary Level Planning Package

Total Project Cost (NS8 authorized)

Award Amount to Recipient (PMB + contingency + profitffee)
Total Project Cost managed by Recipient (PM8 + contingency)

U not yet distri
Work Package (near-term, detail-planned activities within a CA)
EVMS BASIC COMPONENTS

ac = CWP  =Actual Cost of Wark Performed

BV = CWP  =Budgeted Cost for Work Performed
Vo= CWS  =Budgsted Cost for Work Scheduled
BAC = BCWS  =Sum of Budgeted Cost for Work Scheduled
EAC = CWP+ ETC

ETC = Estimated cost of remaining work (WR)

VARIANCES

v = Ev-AC BCWP — ACWP

V3 = EV-PV BCWP —BCWS

CV% = (EV-AC)/EV = (SCWP-ACWP)/BCWP

SV% = (EV-PV)/PV = (BCWP-BCWS)/BCWS

VAC = BAC—EAC = Variance at Completion

stanoged, ime B current estimated schedule
tme completion contingen:
Dite  Date Duration i wener
COMPONENTS OVERALL STATUS
ca = Control Account = WPs + PPs 56 scheduled PV/BAC = BCWS,,,/BAC
Management Reserve is held by NSF EVL/BAC = BCWP../BAC

% budget spent

ACLTJSAC = ACWPLn/BAC
Wark Remaining (WR)

BACEV,, =BAC-BCWP,,

®
8
3
s

PERFORMANCE INDICES (Favorable is >1.0, unfavorable is <1.0)

Pl = EV/AC CWP / ACWP = Cost Performance Index

Pl = BCWP/BCWS = Schedule Performance Index
TCPlgse = EAC-based To Complete Performance Index

EV/PV
WR/ (EAC— AC.,.)

ESTIMATE AT COMPLETION FORMULAE
EAC = BAC/CP| =

o imate at Completion (general)
= A+ WRICPL,, imate at Completion (CPI)
wmpoice = ACeum+ WR/(CPiy, * SPl,) = Estimate at Completion (composite)

Notes:

* ifauthorized as part of TRC.

2 During execution, contingency moves into the PMB per change control process.
*Favorable > 0, Unfavorable <0

Link to NSF EVM Gold Card



https://www.nsf.gov/bfa/lfo/docs/NSF_EVMS_Gold_Card_July%202019-1.pdf
https://researchinfrastructureoutreach.com/knowledge-gateway/part-iii-mid-scale-project-performance-management/
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PMM Step 2. Statusing
Technical and Schedule Prog

Determine what you have done each report"\g Project Update May 31 2023 and 3 Month Look-Ahead Schedule Updates
. WBS Name % Comp | Duration |Planned  |Planned % Comp |Duration [Planned |Planned |Actual Actual
CyCI e: Code Start Finish Start _|Finish _[Start Finish
: H : ; H 1|Reference Antenna 12m 91% 668d 11-Jan-21| 11-Aug-23 11-Jan-21
The SChedu,e es.tabIISh'es and ma/ntalns the relatlons.hlp 1.1| System Review & Inspections Reference Antenna 12m 90% 603d 11-Jan-21| 12-May-23 11-Jan-21
between technical achievement and progress statusing 115 Procurement & Equipment Purchase Reference Antenna 12m | 84% | 265d | 2-May-22| 12-May-23 2-May-22
1.1.5.1 Labor: Procurement & Equipment Purchase Reference Antenr] 55% 265d 2-May-22| 12-May-23 2-May-22
H H H 1.1.53 Procurement: Spare Parts for Antenna 12m 60% 29.6w 17-Oct-22| 12-May-23 17-Oct-22
.
CO I I eCt Qu a I Itatlve | n p Uts 1.4| Development & Integration Wideband Antenna 12m 89% 653d 1-Feb-21| 11-Aug-23 1-Feb-21
. 14.1 Development Wideband Antenna 12m 91% 586d 1-Feb-21| 10-May-23 1-Feb-21
= Control Account Managers (CAMs) and technical 1411 Labor: Development & Integration Wideband Antenna 12m | 70% | 328d | 28Jan-22| 10-May-23 28-Jan-22
Ieads dISCUSS status and issues in prOJect meet|ngs 14.2 Wideband 12T Instrumentation Fabrication 89% 330d | 25-Mar-22 7-Jul-23 25-Mar-22
— Qlbacal 0. Ciald — = S— o 16-Nov-22| 12-May-23 16-Nov-22
“ . ” 15-May-23| 26-May-23
=PI, PM, and Leads “walk their spaces RF Team Lead Monthly Report Feb 28, 2023 B T26-May23] 26-May.23 xamagle:
29-May-23|  23-Jun-23 Arocibhn 12ml
. . . - . FEECIDPLZLM,
° CO”ECt Quant|tat|ve n pUtS P08 Radlo Frequency Interference Evaluat_lon and Suppc_)rt d |29-May-23 7-Jul-23 = 1
The project is 45% complete as of February 28, 2023, 2023, and its expected completion d 29-May-23 7-Jul-23 Ieiesc -’pe
. . date is August 3, 2023. 26-Jun-23 7-lul-23 epair
" ertten reports from Leads on TEChnlcaI *  Project work pace has slowed significantly due to project lead and other ld 7-Jul-23 7-Jul-23 c“"_‘“_ Lo g
accompllshments (Work done' quallty' rlsks) resources prior\fizmgF_lZ.Nthough.pmcuremenu are under way, actual work 4 70ul-23 7-Jul-23 pPUvpPTYJCCl
is expected to pick up in March/April. od 15-lun-22 5-May-23 15-Jun-22
u i . Bw | 31-Jan-23]  5-May-23 31-Jan-23
schedule Progres_s In.put from Leads, either by N P12 Reference Antenna (12m) Repairs B | mmn s
fillable forms or live input: actual start, actual finish, The project is 83% complete as of February 28, 2023, and gurrent comoletion date is :
o * August 9, 2023 Variance
a nd A) com plete * Dewar’s cryogenic performance/longevity checks perforn] project WBS | Milestone Name Baseline Date | Forecast Date | Actual Date | (days)
f . . fini * Builtand validated Radome’s dry air system P00-16.4 Final Project Execution Plan Submitted 7-Jun-22 7Jun22 | 07-Jun-22 0
= Forecast Input from leads: revised start dates, finish o vadmesuoe s | comeionol Al orz3 | 3LMarz3
. . ill revise monitoring architecture to include helium line 18, letion of All Sub- Projects (M5) 31-Mar-23 31-Mar-23
dates, durations i : § P0-181 | Comple i
’ . a':: add s“”’t""ﬁ"l‘:"g:””:‘“'a ”sz "_‘te;e' E"::"a“’;e‘ P00-192 | AOR Project Closeout Complete (MS) 323 | 323
. . . ill complete filter bank assembly with new filtersan
P08-1.1.10 RFI Site & Laboratory Surveys Complete (MS) 27-Dec-22 27-Dec-22
L]
rf 3
Up date the workin g version of the schedule and periarmancs P08-113 | Start RFI Monitoring Site and Laboratory Surveys (M) A2 | L2 | 1A 0
t h e M | |est0 nes Ta b | e |n sc h ed u I | ng tool P08-1.1.6 Procurement RFI Survey Test Equipment & Materials Complete (MS)| ~ 4-Aug-22 30-Sep-22 57
P08-1.2.1.5 RFI Station Design & Di P complete (MS) 8-Jun-22 8-Jun-22 08-Jun-22
- __ Arecibo Hurricane Repair Project: N$12|\/|,' P08-1.2.2.5 Procure'menl RF.I St:?lt\'on instr Complete (MS) 18-Aug-22 23-Nov-22 -97
*Some Exam ples EV Te ! %‘ ; Management tool is “Celoxis” for resource- P08-1.2.2.9 RFI Stat\'on Fabrication & Procurement Complete (MS) 14-Nov-22 23-Nov-22 -9
o 0/100 Nothing until 100% complete loaded Gantt schedule and EVM. Celoxis P08-1.2.3.6 RFI Station Complete (MS) 27-Dec-22 29-Dec-22 -2
of % com plete 50/50 50% at start; 100% at finish reports were modified to accommodate P09-2.1.1.12 | HF Loads Procurement Complete (MS) 10-Aug-22 1-Sep-22 -22
Techniques for Units completed % of total units completed fully loaded budgets/costs. PM & Project P09-2.1.12 Start HF Loads Selection and Procurement (MS) 21-Mar-22 | 21-Mar-22 | 21-Mar-22 0
EV, established Weighted milestone | % based on apportioned resources/budget Controls staff authorized to work in master P09-2.1.16 HF Dummy Lf);‘)ds.Deslgn Complete (MS) 23-May-22 | 23-May-22 | 23-May-22 0
before execution Level of Effort % complete based on elasped time percent schedule: Leads can work in “sandboxes” P09-2.1.18 Descope Dec!s‘\on. Drop Prncurer.nem of Spare Dummy Load (MS) 3-Aug-22 3-Aug-22 3-Aug-22 0
" " P ’ . P09-2.1.23 Descope Decision: Drop Installation of 2 Dummy Loads (MS) 31-Aug-22 22-Sep-22 -22
Physical % complete | Estimate of % complete (SME 1t)



https://www.celoxis.com/
https://www.celoxis.com/
https://www.celoxis.com/
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=~ L PMM Step 2. Statusing:
Actual Costs and EAC Forecast

- - Project Task Project Task_ was_ WEs 13 W8S _Description Leverz £« L) Month il Lid RA Ameunt ary Bus Date. Emtry Date
» Collect Quantitative Data from all Partners F——— : .
n |m ort aCtual COStS from hOSt institution aCCOUntin re OrtS oo 010 swomiol 1118 11 111 ot e o 16 0a 20m1229 20021229
H H 400111 o010 400111010 1110 111 111 40011 s020 (3 A a3 0 20221231 20230112
into a processing sheet ooty o laowseoto (1310 (401 | wejeat X o 5 olmman oo
P P o Raw actuals file from = . (S F—;
. . . s Tno Jenssss Jazs T university accounting system o I PY) P S
* Process data into format compatible with .
= Map actuals to Control Accounts, resource codes, or other Arrojectriame was Wark Package Number CostONss  Resource Ty Resource o Description SartDate  FinishDMte  ResultMameValue  Delete
H . H . leeCube Upgrade V6 1.01.01.01 1.01.01.01 Actual labor ASalary 10C FEYD 1212022 12/31/2022 direct 11785.52 WNo
tracking codes/tags established with accounting systems " . : | »
pErade V6 1.01.01.01 1.01.01.01 Actual labor ASalary 10C ODELL 1212022 12/31/2022 direct 5437.39 No
. . offf Ic® Cube upgr:do\-ﬁ 1.01.01.01 1.01.01.01 Actual bor ASalare 10C FEYD 12N/2022 12/31/2022 direct 1683 64 No
= Clean up file formats and data fields to match EVM : .
lceCube Upgrade V6 1010101 1010101 P d d d 12172022 12/31/2022 direct TIETE No
. . . rocessed and mappe
Calculator |nput requlrements o ceCubie Upgrade V6 10100101 101.01.01 into Input file 12/1/2002 12312002 direct 2929.72 No
P leeCube Upgrade e 1010101 1010101 ! pu ! 1212022 12/31/2022 &wrect 2ITA38 Ko
. |mp0r‘t f||e into EVM Ca|cu|ator IceCube Upgrade Ve 1010181 1010101 Actual labor ANary.80C FED 12102022 12312022 direct 7138.66 No
“W IceCube Upgrade Ve °
leeCube Upgrade V6 o Contract Performance Report (LPR) Example: IceCube Upgrade "¢
leeCube Upgrade V6 Project: Eureka Science Projects » Reporting Perioc 20 + Units Nore +

leeCube Upgrade V& 1014
IceCube Upgrade V& 1.01.4

* Periodically update Cost of Work Remaining e

IeeCube Upgrade V6

leeCube Upgrade V&

= Collect any new knowledge about cost changes (market, wecuse vpgradevs  1ov {8
lceCube IJpgr:dD Ve 1.01

added work, risk impacts) I Cube Upgrade U6

IceCubre Upgrade V6

= Create bottom-up re-estimates of the Estimate to IeeCune Upgrade v6
Complete (ETC)

Report from EVM calculator
using processed inputs

IeeCube Upgrade V6

10003 Tebscope syrtems vnsnn o e 406

= Update Estimate at Complete (EAC) Example matching

raw accounting input
into EVM SW from
DASH340




“"PMM Step 2. Statusing:
Missing Actual Costs

Takeaway: Establish methods to deal with the reality of late invoicing and lack of cost details.

When actuals are not available, EVM data may be less Accruals (“Estimated Actuals”)

accurate/useful. _ _ . _
« Materials and trackable effort: estimate the cost to date in the period and

+ Some institutions report actuals only once a semester or submit reconcile later when invoiced
invoices long after delivery or completion of work + Labor: Create a time keeping system - require institutional leads and/or CAMs

to collect or guesstimate hours or % FTE

* Most don’t do time keeping (collect hours spent on different tasks)

« Alternatively: Treat partner sub-awards as fixed price contracts and track
progress with cost-weighted milestones

Follow EVM as much as possible.

Pros: Cons:
. o * Allows application of EVM * Only as good as estimates
¢+ Two common methods of dealing with issue for entire project * Estimating creates work
* Prevents large variances * Reconciliation required later

* Less common method: “Reverse Estimation” for

Service-type projects: Mixed EVM Application (“In-time and Assigned Actuals”)

PMI: EVM on service projects-- an optimized paradigm + Materials: Input actuals only when invoices arrive and explain variances in
reports
NICHE PEP Revision #3 March 1, 2023 Set Actuals = Planned: AC=PV * Labor and Services: Actuals are assigned to best known values and reconciled

10.2 Progress Reporting Plan (EVMS) < after Invoicing
Pros: Cons:

On a monthly basis it is expected that the schedule EVM information will represent the

timeliest data and be best the indicator of project status. This is because the actuals that will * Doesnottryto force EVM * EVMcost anaIyS|s less useful

be reported each month are equal to the “planned” level of effort and are not reconciled to where not applicable * Variance reporting creates work
the actual costs until the completion of the semester, which occurs three times a year. This * Less project effort and for CAMs and Leads

fact results in the cost variances associated with labor only providing meaningful insight a few coordination in reporting ¢ Schedule progress must be

times a year. actuals carefully tracked



https://www.pmi.org/learning/library/earned-value-management-beneficial-methods-6162

< . PMM Step 2. Statusing: e

https://researchi co

m/ art-ii-mid-scale-

Risk and Contingency Evaluation

Risk Mgt Process Cycle from

Re-evaluate status of risks each month RIG 6.2 RISK MANAGEMENT GUIDELINES
FOR CONSTRUCTION STAGE o Jree B e sk [impacton] ot o [Schetulel 0T Pt
. X i | g [tk Descrption Estimate ""’:;'Im" ‘[‘::.d:: et fpertorman| Score | scorets] | comak
» Follow processes in your Risk Management Plan — cis s
(RMP) in the Project Execution Plan (PEP) \ o ] S R e
) ) o ) ) ek ot - b ;,:‘Bi{""",f"f":'ﬁ ,Iwwwﬂ,g:;;;;:';—n:'m"— 2 . wn | s [simscoce| e wasersie
+ Discuss risks (threats and opportunities) in project g icenuicaton e o
meetings; frequency depends upon number of risks /‘ \ g [ I A P
and impacts
. I I R i
= Check for near-term/imminent risks and decision Rlaiine e
milestones. Has the risk passed, and can it be retired? \ / w0 S ——_—— | -
Quanthativg Risk
= Has a risk been realized? If so, what are the consequences if Az 85 . o | o o] o [
you do nothing? What response actions can be taken?

Example: IceCube risk

Periodically update list of risks and re-estimate risk | examle: cecube contingency Log | e B
exposure M e ——
« Risks and risk exposure are not static o '
* Has arisk changed in any way? Any new risks to add? -
Track Contingency Usage
« Document aII 'pUtS' and takes ‘ in a Contingency LOg Table 7 "Puts” and "Takes" t.bkforcnugng;emmumdrormenbu;ﬁnedpmjxc v “

for FOSt’ schedulg, and sFope/quallty contlngency 3.2 Contingency Allocations during this Reporting Period (IceCube) |||I

durlng the reportmg perlod Table 7 shows the “puts” and “takes” table for the rebaselined project. o

During March, one CR was processed (CR34R), a revision of the cost for iy ors Tt

the Mobile Drill Control Center, with a draw on contingency of $18,790.
June 28, 2023 10
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1 \ N\t
A ' Performance
4 4 Measurements and Analysis
v 9 * Technical Variance
3 * Cost Variance
° * Schedulevariance
* Milestone status
* Trends and efficiencies

« Varianceat Complete (VAC)

Step 3: Comparison in EVM Calculator
(Spreadsheets or SW)

Step 1 (PMB) and Step 2 (Status) Inputs
* PV for the period and BAC from PMB

Step 3 Outputs: Needed Metrics/Reports
» Free spreadsheets: DIY, PMI, Pueo, etc.

| + Calculator should provide standard Tables
| + Deltek Cobraor OpenPlan, DASH360,

+ % complete from Working Schedule (or EV) » Create more graphs, tables, (DIY or in SW)

ProjectManager, etc.

* AC (actual + accruals) from accounting < MS project, Smartsheets, Celoxis, OmniPlan, + Standard NSF report elements

Vertex42, Primavera, etc. do both scheduling
and EVM

MS Example EVM sheets for simple project, using EVM at

top project level P Proiet Free PMI EVM Calculator sheet for simple project, can be adapted
N instibute, or at lower evels and rolled up

IN e forEVM at| WBS levels and rolled

Ale o v ! f
Earned Value Management (EVM) Calculator = <-iink Override date:
] Planned
Task Planned | Planned Cost %
ID |Task Start | Finish | (Total) | Complete | AC PV EV sV sl o cpl EACL EAC2 ETC
1 |[Design | 1/1/14 | 3/31/14 |$100,000 | 100% | $80,000 | $100,000 | $100,000 | 30 100 | $20000 | 125 N/A N/A N/A
2 |Build 4/1/14 | 6/30/14 |$250,000 | 60% |$175,000| $250,000 | $150,000 |-$100,000| 0.60 | -$25000 | 0.86 | $275,000 | $291,667 | $75,000
Planned Values Actual Values Per End of Day 8 3 |Test 7/1/14 | 8/31/14 | $75,000 0% $0 $75,000 $0 -$75,000 0.00 $0 0.00 $75,000 | $75,000 | $75,000
# Activity Days  CostperDay Planned cost # Activity Incurred Cost Actual % Complete $0 $o $0 0.0 $0 0.0 $o $0 $0
1 |Gather requirements | 3 800 2,400 1 Gather requirements 2,400 100% $0 $0 50 0.00 $0 0.00 $0 $0 $0
2 |Create design 2 600 1,200 [2 Create design x :g zg gg ggg zg ggg :g zg :g
3 |Build machine 4 900/ 3,600 3 Build machine 0 0 0 0.00 0 0.00 0 0 0
4 |Test and refine 4 700 2,800 ‘4 Test and refine $0 $0 $0 0.00 $0 0.00 $0 $0 $0
5 |Rollout 3 500 1,500 s Rollout i N $0 $0 $0 0.00 $0 0.00 $0 S0 $0
Total budget: 11,500 $0 S0 $0 0.00 0 0.00 S0 $0 $0
EVA Metrics $0 S0 $0 0.00 $0 0.00 $0 $0 $0
Activity $0 S0 $0 0.00 S0 0.00 $0 $0 $0
ACW E W VIA V-4 EV/P EV-PV $0 S0 $0 0.00 S0 0.00 S0 $0 $0
1 |Gather requirements $0 $0 $0 0.00 $0 0.00 $0 $0 $0
2 [Create design | 50 $0 $0 0.00 $0 0.00 $0 $0 $0
3 |Build product $0 S0 $0 0.00 $0 0.00 S0 $0 $0
4 |Test and refine [ $0 $0 $0 0.00 $0 0.00 S0 $0 $0
Rollout | $0 S0 $0 0.00 $0 0.00 $0 $0 $0
[SalBokutes $0 50 $0 0.00 50 0.00 %0 $0 $0
il o i G Totals| $425,000 $255,000| $425,000 | $250,000 |-$175,000 0.59 -$5,000 0.98 | $350,000 | $366,667 | $150,000

June

Note: Many free EVM Calculators online 1



https://www.projectmanagement.com/contentPages/deliverable.cfm?ID=284670&thisPageURL=/deliverables/284670/Earned-Value-Management--EVM--Calculator#_=_

PI\/IM~\S‘t'ep 3. Comparison and Analysis
EVM Analysis: Cost and Schedule

Takeaway: Understanding the causes for variances and indices gives insights into corrective actions.

Performance

Measurements and Analysis

e Techni

ical Variance

* Cost Variance

* Sched

lule variance

* Milestone status

« Trends and efficiencies
* Variance at Complete (VAC)

Build the story (cause) behind the cost and schedule metrics that o | o e e, e N .

lead to decision making. Look at variances and performance indices s

at control account and overall project level wmam | omspotcommiray | Somea s $ Er— | vvm | e | o |wema
During Construction Stage 2 TPlens Corrective Adion |charges.

Explanation (Provide desesiption

and ro0t cause)

: i nan wwe| v | gmem | men | e
Basic Variance Formulas i 4:/ e
cVv =EV-AC Cost variance : i Losores Cable Emulators eI T R I S | et toDse | y3120m /17203 o | 208
SV =EV-PV Schedule variance ] | vt
! (e | et N i
VAC =BAC-EAC Variance at Complete PV or BOWS— ! | Y
; ; man | reswss ~ EXample EVMand R
T T variance reports from .
‘e complation conngency o the Ice Cube upgrade .
Create variance reports at control account, with causes and corrective _
actions. Table 4 Variance log
Example: Behind schedule in installing equipment; Work is more complicated
than expected; Add workers a) from non-critical path task with no change in e

project cost or b) use contingency to pay current workers to work overtime.
Track SV and CV at project level to evaluate overall project status

Performance Index Formulas (trending inefficiencies)

=

Figure 1 Cumunlative earned value data az of March 31, 2023, On the Earned Value Curve graph, the green line

CPI =EV /AC Cost Performance Index " . shows the Planned Value, the yellow line iz the Earned Value and the red line iz the Actual Coat.
SPI  =EV/PV Schedule Performance Index Figure 1: SPTand CPI History:  Advanced LiGo
« Use SPland CPI to find trends, where values less than 1 - e = T T N = CPI&SPI SPI<L0 SPI=1.0 sPI>10
indicate poor performance and inefficiencies. If not e i = e <L e Over Budget | Over Budget | Over Budget
corrected, variances will continue to grow — — PI<L0| pehind schedule | Onschedule | Ahead of Schedule
Example: Project started falling behind schedule, (L] I chioto | OnBudeet On Budget On Budget
which also resulted in being under budget. Corrections —& T o Behind Schedule | On Schedule | Ahead of Schedule
k several months to accomplish. s ip S Under Budget Under Budget Under Budget
too p T T T T P Behind Schedule On Schedule Ahead of Schedule

T T T T T T T T T T T T T T T T
G408 DROE DB4E OT4E ORHE DROE 0B 1148 1208 W O20E OM0R M4 OBDR DR OT4E DB4R ORDR 1048 11 10

12




“PMM Step 3. Comparison and Analysis

Critical Path, Float, and Milestones

Takeaway: Critical path and float comparisons provide information to explain variance causes.

M

Performance
easurements and Analysis
Technical Variance
Cost Variance
Schedule variance
Milestone status
Trends and efficiencies
Variance at Complete (VAC)

H (] . H /Activity D /! Planned Date |Actual Date/Forecasted | Variance Total Float
Tracking schedule through critical path and float puts variance into = e el [riaeree o ey e M e (R
days rather than do"ars and indicates seriousness of SVS Final Design of WOPDT Complete 13.21 1 05/11/23 06/20/23 ] - aweeks 31 days

\WOPDT Commissioning Complete 13.2.3 1 06/19/24 07/18/24 - 4 weeks -20 days

. N . ape NICHE Project Package Complete 1812 1 10/30/25 11/14/25 ~2weeks | -20days

Scheduling tools illustrate project longest, or critical, path eimivryconesmasorncEsameed | w1z | 1 | wmwm | wam | wess | e

.. . . . . Science/Technical reqs for NICHE Complete 1.83.1 1 10/01/25 10/01/25 Z q -16 days

= Driving relationships and Schedule float should also be indicated re-FDR Ready Design of NICHE Complete 1641 1| o oe/13/25 21 days

. N . . P Preliminary machine design concept reviewed 1.84.1 2 07/03/23 07/03/23 281 days

* Helpful for tracing back through schedule to find driving activity a2 | 1| oo Wi | owes | 1svdays

NICHE WBS Complete 1821 2 01/18/24 03/01/24 ~6weeks | 322days

FIU Make-ready Complete 13.22 2 02/16/24 02/16/24 -20 days

Milestone charts helps in analyzing potential scheduling problems WOPDT installation complete 1323 : | osfaoms os/20/ 20days

. . . . CRC Requirements for NICHE Complete 15.1.1 2 10/23/24 12/20/24 -8 weeks 178 days

= From scheduling tool: Baseline dates, Current Forecast dates in the working NIGHE Ste Selection Complete tai1 ) prv prv 168 days
hedule, Actual dates, Schedule Variance, and remaining Total Float T2

sche ’ 4 ’ g SE plan for NICHE Complete 17.2.2 2 03/19/25 03/19/25 120 days

n Investigate inppage cause and determine whether an action iS Warranted PDT Scale CFD Results Complete 1.4.8.2 2 03/25/25 03/31/25 -1week 53 days
. ) . Workforce Development Plan for NICHE Cc
Example 1: Slip of -4 weeks, but still have 31 days of float. So, could just accept the  [5escope #1- Decision regarding Reduction Aebaseline roiect Main Project Float
variance .... unless the slippage is going to continue and eventually threaten project |experiment start )
end date. Descope #2 - Decision regarding Reduction . Arrive at PtH FY24 Arive ::::Upt"
. ) A imulati : H . Arrive at PtH FY25 .
Example 2: No variance. But the planned and forecast dates will push the project Descope #3 - Decision regarding Hybrid in : ' Project End
end date late by 16 days. = Protocol : ;
T L] Icecube Upgrade 8/1/2022 9/5/2023 10/9/2024 11/13/2025
L ity T vy | BL Phge Dol | St ™ Fges LT3 ™ l FYauty I Fraad I D AT e et
| ““‘*"J | | bt L I Troe | o [ vaz [ ¥os [Fox | Far [ voz [ van [ #os | 0 o - b Because of unusual
Thermal Plant - Office BUwI BN AeM el &l: S i i | = schedule constraints,
Devep MPU2 integrate Pan 0% 28Ma2e 282t 05 ap2e ToMay 24 12| : $ - oy ) — IceCube created
Procue m:mnwz reegaton a:vw- o :::;4 ::::A Nt Thdin2é v b -u—— u; mww- s — additional tools to
Desgn and Procse Reptacement Cavpanents - Sgral B5% WNowZ2  OlANZZA 1500l 1SWe) — T : * [, track float
Procuse s0Stonal Gives for Charge Dumps (4 AC and netwo pt 19% N2 01OZA  (8desd) 12ana B o e b (4) AG and aeftwork pijtad madgess » §
Procue System Sensars (7YS) % 105023 BORRA  G2and 2823 G 5 : H : H : FledSazean s
Setect wret procure e powes Siples for he netao o, FOGH 0% Noa2 WORA  WNw2 DApen) Ditec] ind pecoom aey “’?"‘l
Desgn and buld cables for tark sereces 0% 2Dec2d  CIAWIS 00Fe2) PRV — o : o R A
Rehstsch Sw HPP netaof box. document sebull configueaton 0% VNow2 03423 BFe2) 22m23 B i e it coefie : :
Conpeciatze o twe o/ poser 3nd retecrt peisls. lest each 0% 105621 TBAn2)  06Mwd3 Mas2y B0 Conviectorios Sour diies wih fower avid netaoi pigiafh, test ebch in teftbed Figure 1 Critical Path dashboard for the IceCube Upgrade Project. Major efforts leading to the completion of the
Fadvicate and Test SES 8 SE5 1o TOS Cables - Signal 0% OMNow2 182} Han2d A2 t S 8565 10 TOS Cables - Sgrut H H H project are shown in the figure. Black lines represent the baseline schedule, red lines represent the additional time
Select ard procuse £-aiop selays for pump VFD Enatie sonais 0% NF0ZS VAN D) 29523 atop mheys for o VD Enatlp sgnaly needed predicted by the schedule risk Monte Carlo at an 80% confidence level, and green lines represent the
Saiod bed rocuse NPP nateart sulkch saciosss. Rigute Wi 5 0 WD TDand  ARD  ObARD S i Wi e baseline float. The final milestone (commissioning, calibration, and closeout) determines the end of the project,

June

and is therefore the critical path by definition.
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““PMM: Step 3. Comparison and Analysis s

Impacts on Contingency

* Variance at Complete (VAC)

Takeaway: Track contingency usage against risk exposure and plan actions if contingency is inadeq

Baselines, Risk, & Contingency

NSF allows/expects projects to use Contingencies to control risks,
including mitigation activities and recovery from variances

* Risk Exposure is used to set/validate Budget and Schedule contingency
amounts $25,000,000

https://researchinfrastructureoutreach.co
m/knowledge-gateway/part-ii-mid-scale-
project-development-definition-and-risk/

DKIST Cost Risk Burn Down Chart

= Budget and Schedule Contingencies in the Total Project Cost and Schedule

$20,000,000
*  Part of Total Project Cost and Duration but separate from baseline cost and schedule

--- Remaining Contingency

Risk Exposure
*  Based on quantitative analysis of known risks and estimate uncertainties (Risk Exposure)

= Scope Contingency can provide additional budget and schedule
contingency

$15,000,000

$10,000,000
*  De-scoping of deliverables in the baseline frees up resources, budget, and schedule

*  Removal of scope entails some level of negative impact on project deliverables 65000000

Note: NSF does not allow Management Reserve, i.e., money or time included as part of the Total Project Cost to address
unforeseen events or uncertainties that are beyond the control of the Recipient or agency.

I;?/ZD]E 1/1/2019 1/1/2020 1/1/2021
* Analyze Adequacy of Remaining Contingency Amounts
= Compare Remaining Cost Risk Exposure to statused Remaining Contingency Research Infrastructure Guide 4.2.5.8 Reporting Requirements
. Projects are expected to periodically compute the estimate to complete
*  Burn down charts are a good way to do this

(ETC) and estimate at completion (EAC) and compare the EAC to the

*  Risk Exposure should always be less than or equal to remaining contingency amounts Budget at Completion (BAC). At least annually, the project should update

= Check forecasted Project End Date against Baseline End Date plus schedule the remaining risk exposure to establish a risk-adjusted estimate at
contingency or float completion (RAEAC) for comparison to the TPC. The updated remaining
= Check Budget Variance at Complete (VAC) against remaining budget risk exposure should be based on the quantitative risk analysis with
contingency current risks and uncertainties. NSF will monitor the financial information
. . . . . rovided and compare the available contingency to the estimated
= Plan remedial actions to eliminate cost and schedule variances or to increase provided an P gency .
contingency amounts if any contingency is deficient remaining risk exposure. NSF may request a recovery plan if the

contingency budget appears inadequate to manage remaining risk.
23 14
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Decidin

PMM Step 4. Management
Actions

on

Management Decisions
Variance response actions
Resource management
Budget & Schedule Changes
Scope/Quality Changes
Contingency management
Risk response/mitigation actions

Regardless of project size, effective project management requires executing corrective action plans to mitigate
issues as soon as they are identified and tracking their resolutions to closure.

If action is required, determine responsibility

Technical leads and CAMs may be authorized to act for small variances. PM is responsible for cross
work package actions and project level variances.

Consider the cause and consequences to determine whether to act or to
accept the variances or risk impacts (i.e., do nothing)

= No-Action Example 1: Accept a variance

A work package component cost $800 more than expected but is on schedule. The variance is only
1% of total work package cost. The CAM accepts the variance, assuming that on average, all
components will come in on budget. The CAM will take future action if there is a trend for all
components to be higher cost.

= No-Action Example 2: Accept a temporary variance

A vendor product has been delivered 3 weeks late. Monthly report shows a significant under
budget cost variance. Investigations shows delay in receiving and paying invoice. Since project
does not do accruals and item is not critical path, CAM accepts variances with expectation cost
variance will resolve when invoice is paid.

Evaluate options and select best action that conserves resources

= Action Example 1: Manage resources

A work package on the critical path shows a slip of one month, with investigation showing that
slippage will continue. Amount of work was underestimated, and a key worker is on long term sick
leave. Options to recover schedule include 1) asking existing team to work overtime, 2) hiring
temporary workers, or 3) moving workers from a non-critical task in another work package. All
involve some cost increase. PM decides to move workers from the other task, accepting its
schedule variance. CAM is asked to reduce costs elsewhere in work package to cover cost.

These examples do not entail changes to the baseline = no
change requests

+ Contingency usage and changes in scope involve Baseline changes

Action Example 2: Cost and Schedule Contingency draw

A risk has been realized: testing reveals a major component does not meet critical
specs. The fix requires a significant cost increase, a delay of 3 months to achieve, and
a delay of 2 months to the overall project end date. CAM submits a change request for
review and approval to use $25K and 2 months of contingency. PM approves the
change.

Action Example 2: Descoping with NSF Approval

All work packages are slightly behind schedule and overbudget halfway through the
project, resulting in unfavorable cumulative overall project variances, SPI, and CPI.
Remaining contingency is just under the remaining risk exposure. The PM decides to
execute an identified descope option, choosing one that recovers most of the cost and
schedule and has the smallest impact on project goals. The PM writes a change
request to execute the descope and use savings and some contingency draws to cover
all major overruns. NSF approval is required for the change.

Action Example 3: Replenish contingencies

Cost contingency drops significantly below risk exposure and schedule contingency is
inadequate. PM takes steps to increase contingency back to acceptable levels. PM
writes a change request to retrieve cost underruns from several work packages.
Technical Leads and CAMs are asked to find ways to reduce costs by 5% in their work
packages through value engineering or increased efficiencies and ways to reduce
critical path by one month. A descope option is chosen, dropped from the baseline,
and moved into upscope options. Cost and schedule savings are moved into
contingencies.

Note: Examples above entail changes to the Baseline Plan and must

follow Change Control Plan and Contingency Management Plan 15



" PMM Step 4. Management -

Change Control, &Reporting

23 NS¥ RESIARC ucTunt

WEBINAR SERIES
C h a n g e C O n t rO | g https://researchinfrastructur»e»outreachxa
- m/ part-iii-mid-scale-

d /
Takeaway: Tailor change control documentation to project needs.

Management Decisions that change cost or schedule beyond set RIG References

project-performanc

. . . .pe . dgetlmpact [x] Yes ] No 2.4.1 Construction Award
threshold limits, significant scope changes, and contingency usage B EE E = Management and Oversight
all require documented and authorized change control. e et Mt et s e | (o
. H H A e BT e filling out the various sections
Change Documentation requirements are negotiated by NSF at time of award S e e o 6.2.11.2 Change Control for
. . . Contingencies
« The project Change Control Board (CCB) reviews and approves or rejects requests; 1 6.2.11.6 Documentation and
NSF reviews and approves above thresholds (PM can be the authorizer in tailoring) e || B, | | |cummere_| Reporting of Contingency Use
1 See aftached.
2 o
* NSF requires a Summary Change Log at a minimum for all projects (Can double as a : Ao Change Request Form T€CIPO Change
simple Change Request Form for projects with few and uncomplicated changes) O " mrmonpszoones | O Request
= Change control action title, document reference number, approval date, A Prjccitame | [T = CE
- Project Number [0 IZRE] Requestor Luis Quintero
= Change amounts in budget, scope, and/or schedule, for each affected WBS element, Ezmwmms % roet el s Qe Project Ouner [T
= Any adjustments to contingency amounts, ustheatons P eio——— '""““ET"""'”” et i P2 T ptcese
- WBS elements affeCtEd by the Changes Eh;:v::::“ﬁ’::l::dm msuiﬂi‘n::e:wu:me reumﬂula:aircou\ed mi{\M\hFl’DumD
= Associated Risk Register ID number and description for the risk being addressed, and Acione Comens SO0 rosns rop). Cmenty, e dont s  quo o pewseaten o
= NSF approval signature and date if required B T e
’ Sub Project Lead Printed Name Date [‘apaﬂy lﬁiﬁmanum\m Pump). W\mﬂn‘:v:‘l:d;;g%ammhmmdumélmeu;a‘;igns
» Change Request Forms may be needed when NSF approval is required, and/or the S
complexity of the changes entail more involved explanations ‘s.mlm.mmm Saes e
Approver's Printed Name: Date nmm;l‘l]meﬂa[n B::r?measexﬂsazﬂsfi e s 830,277 5 e
\s’rzc\c:ﬂ;‘d‘m::ahlw&gsmﬂmmg Other in line AOR-P13 31 5:MATE  task 1.3.16.4.

Advanced LIGO Project - Change Control Log ($K)

NSF
X - Impacted Approval - Cost hed @ pp Total Project -
ACR No DCC No Change Title Originator Subsystems Required/ Disposition Impact Impact e iy Budget Cost Change Description [ ]
e | Schedueimpact-Lel ves LoiNo |
090011 | M0900160 [DAQ Timing System R. Bork DAQ N/A Approved $0 N.One to $37,208| $167,912 $205,120|A maﬂagemenl decision has been made to have Schedule Desmpnonwvm Before & After Changes Finish Fioatfor | Impact on Milestones or
6/12/09 critical path the Timing System work be performed by a Dates Sub- on other Sub-Projects

contractor rather than CIT Labor, as originally Projects
planned. A small portion of the CIT labor was 1. See anached document. New p4annen ﬁrun
retained to provide support and guidance. This 10Jan2023. Final
change that decision 2

090012 | M0900169 |Staff Additions to DAQ, SUS & D. Coyne DAQ, SUS, PM N/A Approved $605 None to $36,603 $168,517 $205,120|It has been determined that additional staffing is 3

(SYS) 6/22/09 critical path required by the DAQ, SUS and SYS subsystems o -

in order to meet schedule commitments. This completion daie.
change request is for budget from reserve to pay
for the additional staff. Cnange Request Form 1

16
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e | G
| -

2.4 Top Level EVM Data Table and S Curves

Periodic Reports

Progress status and forecasts
Variance reports /corrective actions
Change requests/contingency use
Risk response/mitigation actions

EVM Status Report SN Description X .
Contents and format of periodic reports will be SiRmerDe e — 4@ Detailed Format used for EVM reporting for IceCube
negotiated between NSF and the Project post- NP Ptz Toba | o g el T e T Ty
date Speci] foto ref ing period, “Month ending, ~and rey alf values in >
award and be scaled to the project St oo B4 T B —— pecy i uportio e o i, Mo ey epe e velues in 56
. . B (3 Y ‘WeS L2/13 Cumulative | Cumulative | Cumulative Pl 5P BAC EAC
+ Use the reports to communicate with sponsors — T - Simptem | Panned | Eamed | actu ont
tell it like it is — no surprises Dol Vel 0 - <<kX It
. . % Completa (Planmed) 18.0% PVBAC*100% D:::'::’"“"
» After NSF makes an award, it wants a project to % Complee (o) D% | EVEACTI00% e
succeed - collaborates to make project successful Do et o achaciom pmsottion
Cost Performance Index (CPI) 085 EWV/AC Contingency
Schedule Variance (SV) 0387 EV-PV Risk
. Schedule Performance Index (SP] 0.71 EVPV juste
Many of the reports, tables, and graphics generated Forecants = o Fecict
H H H Estimate 2t Completion (EAC) EAC, Tz ACHBACEV) cost
during the EVM process will be used in the reports - |2 AL .
(concentrating on EVM data here — see References for more detail) Drmai ot ETINE Eaen | = | e || e
Tiems WA mnmsh, variances not m | ($K.%%M)
Periodic Reports (monthly is typical) Budel Contingency T | nencumbersd Fund - Liane |
Estimate to Complete (ETC) 14.59 EAC-AC <<X.X Insert Description
Project management \ % Budzet Contingency of ETC 20‘,‘1;5 é%mqg 7*100% ::::\.\w;o“mmim
»  Project performance to date and for the reporting period, i 0% | BOETC)M0% Horer —
Standard, well- Rizk Expozure <<X.X Insert Description
w.rt. planned scope, budget, and schedule defined Risk Confidence Level A Here>>
*  Milestone status report reporting Critical Milestone Plamad Date 2-Tun-2026 | Plammed Projact end date
* Risks/Issues of concern: threats, opportunities, and actions elements c’“““f:‘__f‘f’”“‘”‘“ 2;;3“7:‘ F““‘P"““e“"‘;’ii“;m Simple Format used for '
. Schedule \zency on
»  Charge requests and contingency usage/status common to all date of MC (30-7ul-2026) EVM reporting for NICHE
+  Performance Measures (tailored EVM) report projects: Table 3 Top lerel EVALdata table
*  Variance reports and recovery plans reported every
* Financials report: actuals, obligations, remaining budget, e S O N N ™ = References
remaining contingency J
i 1. NSF Midscale
Technical Progress Non-Standard o Webinar
*  Accomplishments per WBS L2 for the period reporting that Series #3

varies over time
and depends
upon the specific
project details

*  Program Officer may specify content and format
»  Always include photos for the PO to show and tell

2. RIG 4.2.5.8 Reporting Requirements and RIG 4.6.2
Recipient Reporting Requirements for more details

Figure 1 Cumulative earned value data as of March 31, 2023 On the Enrned Value Curve graph, the green line
shuows the Planned Value, the yellow lin is the Earned Value and the red line is the Actual Cost.
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Takeaway: Tailor the PMM processes and tracking tools to be meaningful to the project team.

PM collects schedule Project Control team Lead institution Schedule and actuals
statusupdatesvia  enter the status into provides actuals from  are importedinto

+ Defined Progress Tracking and Reporting NICHE e
techniques in PMM Monthly ® &= Ql
= Necessary and beneficial for control and management of Process

Midscale projects

= You can’t manage what you can’t measure - B
* Defined NSF PMM requirements and Scaled EVM

= EVM not required by NSF as PMM but scaled EVM strongly

encouraged ) () 7 4

WMonthly report is

Data is reviewed during Contract Performance Earned Value is
approved and

‘submitted CAM meetings and Report is generated by calculated by

* Demonstrated the 3 steﬁs used to perform EVM —— e e

during execution through examples
* Key Take-aways Monthly Process

= Plan to implement scaled EVM if possible, modifying LT:‘{S" ' s g
processes or substituting others when necessary | tescn 4 _—

= Match (scale) processes and tools to characteristics of , [y » e I e
project, institutions, and needs |Gz o o »

= Project Baseline must be set up to support selected o™ E e, | [ e
EVM/PMM processes and tools

= Example tools and methods used by current midscale
projects can be adopted or adapte

= Negotiate/collaborate with NSF on PMM processes and
reports

UPGRADE

June 28, 2023



Questions?

Note: Project managers from NICHE (Kerry Gonzales), IceCube (Vivian Odell), Arecibo
Hurricane Repair (Carol Wilkinson), and ngGONG (Mark Warner) are here at RIW

June 28, 2023

For those interested in an in-depth look at tools used in a mid-
scale project, consider attending the next talk.

The High Magnetic Field
(HMF) Project Execution
Plan (PEP) as a Structurec
Document Built on a
Platform of MS Project/
Excel/Word

Ernie Fontes, Technical
Director, High Magnetic
Field (HMF) X-ray Beamline
Project, Cornell High Energy
Synchratron Source (CHESS)
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