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Project Control and Follow-up
When and which effort?

INITIALIZE STUDY DESIGN BUILD COMMISSION FINALIZE
o YRR >
L A S

PROGRESSREPORTS[ 1 [ [ Dregularly released
I N AN AN

Project Team

Per'\od'\c'n‘\/ ?
CLOSE-OUT REPORT[ )

AL A

Project Team

Project Control and Follow-up with ) ODCNSE

3 levels of implementation

3. Advanced approach
2. Intermediate approach
1. Simple approach

The preferred project control and follow-up approach
shall be defined in the Project Management Plan
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The ‘simple toolbox’

Project Control & Follow-up with ©) ODEMNSE - Part @ (©
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Project Control and Follow-up
The ‘basic toolbox’ e

Major achievements (as bullet points)
=¢| Problems encountered
Cost and schedule statuses
Progress Cost status
u
Status Table (actuals vs. budgeted)
Schedule status
Milestone Trend Chart
(82 gdpm Milestone Plan)
Physical progress status
Dashboard
Progress Work laying ahead (25 bullet points)
Reviews
Risk Register update (limited to changes)
|\
(
Project Costing
3 types of resources
¢
«dlb\a
Manpower Financial In-kind
(project participants) resources contributions
f\)/vorkload currency]  [monetary cur.] [various cur.]
l 4 Manpower financial agreement
planne budget budget figures
time _
actuals spent expenses (=planned)
timesheeting accounting
data system & books ./ @
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At CERN
A Project
Costing 3 types of resources
%
Manpower Financial In-kind
roject participants) resources contributions
workload currency]  [monetary cur.] [various cur.]
manpower financial agreement
planned budget budget figures
actuals | (= planned )] expenses (=planned)
' - 7éccounting
data @ J bOOkSJ @

Project Control and Follow-up

SIMPLE
approach

Cost WBS \Work
Breakdown Breakdown
Structure @) Steucture Xj
or O
56 W Cost Control
g speadsheet
BREAKDOWN // BUDGETED | COMMITTED | INVOICED PAID
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Milestone Trend Chart
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The
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Project Control and Follow-up SIMPLE
Schedule status -+ Milestone Trend Chart e
| 2016 | 2017 | 2018
| @ | Q4 | o [ @ | @ | @ | Qo | Q | Q3 |
@ CanNet Project launched
(DR released readiness oroject
(_PILOT PROJECT ) Leview an{epfetion
“{ FULL IMPLEMENTATION PROJECT ) [€VIEW
%w\%\\ & o ]@2
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W@ @&Qpr « ®§@ %ﬁ
Key milestones
¢ RNy S —r—
|\
(
A
SIMPLE
approach
N
o <
= S
2 >
Qv n O
5o O Y
I5 = <&
(@] ll: O 0\\
=9 o | &)
A =
P =
£ 8
2 &J ]
23
s
S o Reference (baseline) dates
j .
o H——L——® 72
2.3
2
a
|\

|

DO

Pierre Bonnal

DOCUMENT NO

16017

I

VERSION

1.0

s



SIMPLE

approach
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Milestone Plan

A

Project Control & Follow-up with ©) ODEMNSE - Part @
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[ 2016 [ 2017 | 2018
Project Control | 1= Lo Iloi T o e Tei | o [ @ [ o]
and Follow-up S
released
Schedule status oo ien Bt
Milestone Plan e 5"'“”
> m‘Q\\\@ a\\““ % —
©::gdpm T e i\%\“ o o !
version 2.0 validated by the CanNet Project Board - dated 2017-01-13
Project | En Proc. Site.
DATE Board | Team | Team |Ackivities MILESTONE DESCRIPTION
When the CanNet Pilot Project is formally
31.01 | (PPL launched by the Project Board
When the engineering design tasks of the
31.03 Pilot Project are completed
When the procurement contract is signed
15.05
When the installation and commissioning
30.06 — works for the three tanks are completed
15.07 / WREP the CanNet Project Readiness Review
. is he
When the engineering design tasks of the
31.10 Full Implementation Project are completed
"

The CanNet | Pilot Project
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l 2016 l 20175 | 2018 ﬁ
Project Control | L=l ol e kol ol o]
- ® Canhet Project launched
d ndS Fho(|;|lolwt LLP CDR released rbadiness
chedule status CPIOTPRGTET eV bonett
Milestone Plan = T mémm
o @“ﬁ&ﬁczl® Ne— \
©ssgdpm T et 58
version 2.0 validated by the CanNet Project Board - datedznﬂm
m Eng. Proc. Site
Board Tea%n Team | Activities MILESTONE DESCRIPTION
101 | @, gl Opamed b
31.03 m whentt @D ON-goING  fthe
: C\;k’t Ptr @D Completed
en ne
150 L] @
When t it ning
30.06 /m works f . Critical ed
— When the CanNet Project Readiness Review
15.07 is held
When the engineering design tasks of the
31.10 Full Implementation Project are completed
-~ ~
Progress Dashboard
( N
Project Control and Follow-up SIMPLE
Physical progress status -+ Dashboard s
| 2016 | 2017 | 2018
| @3 | Q4 | Q1 | Q@ | Q3 | Q4 | Q1 | Q@ | Q3 |
@ CanNet Project launched "
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Project Control and Follow-up
Physical progress status -+ Dashboard

® CanNet Project launched

time
now
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Project Control and Follow-up
The "basic toolbox’

Major Achievements

Risks and Issues

C~ I~ )

Cost and Schedule

@ Cost status
Table (actuals vs. budgeted)

@ Schedule status
Milestone Trend Chart

(® Physical progress status
Dashboard

w)

Close-out
Report

© Lessons Learned
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SIMPLE

SIMPLE
approach

approach

Rationale INTERMEDIATE

approach

ADVANCED
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The ‘intermediate toolbox’

-

Project Control and Follow-up
The ‘intermediate toolbox’

Progress
Presentations

w)

Progress
Reports

Progress
Reviews
Gantt Chart Reporting

Project Control and Follow-up

(coord. sched.)

INTERMEDIATE

approach

) (p)

Gantt Chart

X)

EVM
Data

INTERMEDIATE
approach

05|06 |07 08|09 |10 |11 |12 13|14 15|16

PMF
fLDDP
TP
v, [l

Schedule status
Gantt Chart Reporting

vled

T
IpaT

\I-ISE

oy e

Project Control & Follow-up wi

The CanNet ] Pilot Project

th@® openSe-—rart (5) Eme

sor7 [ 10 [ s |

Pierre Bonnal



Cs017 [ 10 [ 10

-
Project Control and Follow-up INTERMEDIATE
approach
SR AO| 10 | 11|12 |13 | 14| 15|16 | 17
"’MF‘DDP‘ || Schedule status
T Gantt Chart Reporting
__eop
1DP
PSW
|
'Com
-~ ‘ ~
( N
Project Control and Follow-up INTERMEDIATE
Schedule status -+ Gantt Chart Reporting -

Reporting principles implemented in most project scheduling software:

During After the On-going Completed
the schedule baseline task task
construction is set Actual Ex|_pected Actual Actual
Start nish Start Finish
Date Date Date Date
cC—/) d:) ]
:] C ) C i ) ———
Start Finish Planned
Status Status
Date Date Dates Date Date

Meaning of the status line (isochrone line*):

On schedule Behind schedule Ahead of schedule

=_= e ==

Aline drawn on a Gantt chart connecting points (tasks) at which something occurs or arrives at the same time

©989 Pierre Bonnal
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Project Control and Follow-up
Schedule status -+ Gantt Chart Reporting S
At a given status date, the focus is given on tasks
that either are on-going (@M=D) or
that should be on-going (==) |
— - |
As a driving principle, duration of planned tasks (i.e. |:, )
is not re-evaluated with each schedule status report
-~
Earned Value Management
p
Earned Value Management M)
Earned Value Analysis & 4 4
Practice Standard for
creation Earned Value Management
1969 1996 2005
) ° )
American Military Standard —
C/SCSC @ zea
) _ Electronic
Cost/Schedule Control  Heea e "W
System Criteria
ANSI/EIA-748-C
32 criteria/guidelines o consider National Defense
Industrial Association
|\
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Earned Value Management

When and which effort?

INITIALIZE STUDY DESIGN

approach

BUILD COMMISSION FINALIZE

H /_
R D¢ )

Sha s o s
i iyl

D -

Quite useless
except for large and
long lead studies

PROGRESS REPORTS —— [ ]

Project Team

INTERMEDIATE
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At the earl Periodically, collect EVs
stage of th and ACs, then calculate
project, set the the various indices:
PV curve(s) SVs, CVs, EACs
J
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EVM Basics

activity 01
[

R t

EVM Basics

PV(t) for the whole project
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PV(t > project finish date) = BAC

BAC

PV(t) of the whole project

e

PV(t < project start date) =0

Progress curves | Actual Costs

Material Budget (excl. in-kind contr.)
Material Budget (incl. in-kind contr.)

¢ Q- Google

Friday 25 January 2002 16:00

EVM Curves for Material Budget (incl. in-kind contr.) in CHF

3000000
Total Personel Budget
Ant@lab.org 200000 == =bwom et m oo de oot
Ben@lab.org
Bil@lab.org 2000000
Bille@lab.org
Aligishorg 1500000
Carla@iab.org
Cassandra@iab.org 4B
Chet@lab.org
ik 500000
Django®@lab.org
Ela@lab.org .
EolSis org Dec Mar Jun Sep Dec Mar Jun  Sep Dec Mar Jun  Sep Dec
Fats@ab.org 2001 2002 2002 2002 2002 2003 2003 2003 2003 2004 2004 2004 2004
Gil@lab.org
Helen@lab.org BAC PV PVoo ’ EV | sV AC | cv
Jacky@lab.org 2'800'000 0 0 0 0 0 0
Joshua@iab.org K
Lester@labor v Z
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$ PV(t > project finish date) = BAC

BAC —-

PV(t) of the whole project

PV(t < project start date) =0

s PV(t > project finish date) = BAC
BAC
PV(t) of the whole project

with for each of the activities :
EV(IR) =BACX %physi(a\ progress(tR)

> t

PV(t < project start date) =0

16017 | 10 | 15 |
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EVM Basics
AFITEP (/5CSC ANSI #748
(BTP g?Juttfél‘)vua(f|g§:5vu E#?hgee\t/\?grﬁ%sctheduled PV \F;laEiEEEd
CRTE gy roctecue | ACWP gitievirkperomed | AC Gt
CBTE S?Juttr;)vua(flgee;feectue EF?hgee\t/\?grﬁolsgrformed EV \E/aamsd
(TB tc)zltjitgte(;teal Etuggr%tpletion BAC aBtuggr?ltpletion

b

PV(t > project finish date) = BAC

>

BAC

AC(t)

PV(t) of the whole project

SV(tg) = EV(tg) - PV(tg)

Project Control & Follow-up with ©) ODEMNSE - Part @

PV(t < project start date) =0
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BAC
PV(t) of the whole project

PV(t > project finish date) = BAC

CV(tp) = EV(tp) - AC(tp)

e

PV(t < project start date) =0

EVM Basics

Schedule Variance
SV(tz) = EV(tg) — PV(tp)

Cost Variance

CV(TR) = EV(tR) - A((tR)

Schedule Performance Index Cost Performance Index
EV(tz) sPIR>10 EVi) CPip>10
SPI(ts) = CPl(t) =
W PV(t) spip<1® ) AClp) iy <1®
Critical Ratio Physical
s BV
CR(ts) = SPI(ts) < CPI(tp) Qltg) = BAC

C1e017 |10 [ a7
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EVM Basics

EVM Basics

+ BAC ]
10

+ BAC
20

—BAC
20

— BAC
10

S9 Pierre Bonnal
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EAC(tp) v

| EAC(tp) = AC(tg) + RTC(ty)

$

EAC(tg) 11 ‘
BAC /
BAC
EAC(tp) =
W= i
: EAC(ty) = AC(ty) +CPI(tR) X SPI(tp)
!  t
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EVM Basics -+ TAB, Total Allocated Budget
$
TAB
BAC
J
N
| mars | avril | mai | juin | juil. | aoGt | sep. | oct. | nov. |
o
" e
pm
T L@ 1 [ 1] 1 [ 1] 1 [ 1 perpirse
cumulé
6
4
2
0 >t
J
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| mars | avril | mai | juin | juil. | aoGt | sep. | oct. | nov. |

|
CERIR 1o-m |
i

p-m 0 I
T 2 | 2 2 2
6 &

o
N

| mars | avril | mai | juin | juil. | aoGt | sep. | oct. | nov. |

01 2m cHF 10k
02 3m (HF45k

CHF
o 03 1[GV 04 2m (i 35k

60k
40k

20k
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Crsorr o 22 |

-
| mars | avril | mai | juin | juil. | aoGt | sep. | oct. | nov. |
01 2m (HF5k  [elaal
02 3m (HF 45k 6 pm
AL (03 1 SEPYUN 045
100k | 10
80k | 8
60k |+ 6
40k | 4
20k 4 2
okL O >t
J
N
| mars | avril | mai | juin | juil. | aoGt | sep. | oct. | nov. |
01 2m (HF5k  [Melanl
02 3m (HF 45k 6 pm
CHF
A 03 1 CRETSASUNN 040 (5« HRey
200k
180k
160k
140k
120k
100k
80k
60k
40k
20k
Ok >t
J
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| mars | avril | mai | juin | juil. | aoGt | sep. | oct. | nov. |
CERE 1o
"
6
4
2
0 L >t
J
N
EVM -+ EAC, Estimation a I'achévement,
Estimate At Completion.
$
A
EAC(ty) e
BAC -
RT((tR) /‘-
J
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EVM -+ EAC, Estimation a I'achévement,

Estimate At Completion.
he
EAC(tp) T
BAC
EAC(tR) = ——
W CPI(ty)

EVM -+ EAC, Estimation a I'achévement,
Estimate At Completion.

$
A

EAC(tp) —t—

Ay + BB
EAC(tg) = AC(tg) + CPI(tg) x SPI(tp)

>t
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EVM -: TAB, Budget total alloué,
Total Allocated Budget.
$
A
TAB
BAC PROJECT MANAGEMENT|RESERVE| | | |- -~ EAC
TAB =BAC+ PMR
P >t
-
| mars | avril | mai | juin | juil. | aoGt | sep. | oct. | nov. |
- 1100% et 2.5 p:m
- 50% et 2 p-m
Tpm “ 0% et/O p-m
p-m
A
8
6
4
2
0
J
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| mars | avril | mai | juin | juil. | aoGt | sep. | oct. | nov. |
- 100% et 2.5 p-m
100% et 4 p-m ~+ 1 rASisgleTolny
100% et 0.5 p-m -+ [RERIM 1 pm
25% et 1 pm >
p-m
A AC(tg) =8 p-m
8
6 EV(tg) =6.5p-m
4
EAC(tp) =2
2
0 >t
|\
32 Guidelines of ANSI/EIA-748-C
-
32 Guidelines of ANSI/EIA-748-C INTERMEDIATE
- .. L approach
Group 1 -+ Five organization criteria
Guideline #
( Define the work scope -+ WBS
@ Define the project organization -+ OBS (and RACI matrix)
@ Integrate the project control processes to those of the organization
@ Organize overhead management -+ indirect costs
@ Integrate (i.e. matrix) the WBS and OBS -+ control accounts (CBS)
WBS OBS infegration with CBS
@)
an -
o O 2 L —
Entreprise
00000 Lssae  ROlG
~Work Organisational Planning . ngsg .
S o @ §$?L§‘c‘3r%vrve“ @ System @ Sucture @
-

Project Control & Follow-up with ) OD @M S - Part @ €

(013(6)

1017 ||

Pierre Bonnal

VERSION

1.0

|l 2 |



32 Guidelines of ANSI/EIA-748-C INTERMEDIATE
Group 2 -+ Planning, scheduling and budgeting criteria

A
(@ Schedule tasks with network logic -+ Coord. Schedule @

@ Set progress measurement indicators (i.e. deliverables, results)

approach

() Settime-phased detail budgets for authorised work (i.e. at task level)
@ Set budgets by cost elements (i.e. manpower, material, etc.)

@ Create work packages (WPs) and planning packages (PPs)

@ Sum detail budgets to control accounts (CBS)

@ Set level-of-effort* (LoE) budgets (direct costs)

@ set overhead budgets (i.e. indirect costs)

@ set the project management reserve (PMR)
Set undistributed budgets (UBs)

@ Reconcile to total allocated budget (TAB)

Level-of-Efforts (LoE) Budgets

Efforts that commence
at project start and end
at project finish

No measurable
performance basis

EV(t) = PV(f)
SV(6) = 0 always!

LoE value < 10% BAC

LoE tasks distort
overall performance
measurement

Quarantine LoE outside
the Performance Management Baseline

Project Control & Follow-up with ) OD @M S - Part @ €
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Level-of-Effort task
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Budget Element Hierarchy
Total Allocated Budget approach

Performance
T
®

Budget At
Project
Comple“O“ Managjement
Reserve

[ DBs | SMS [ UBs |
|str|buted Summar Level Undistributed

Budgets Planning Packages ~ Budgets

(WPs) o [ PPs ) Oy

Work Planning
Packages Packages Control
w

Accounts
[Time-Phased Cost Elements [2) @}

DDDO@  ®NDIN (2014) EVMS ANSI/IEA-478-C Intent Guide |

32 Guidelines of ANSI/EIA-748-C

INTERMEDhIATE
Group 3 -+ Accounting consideration criteria e
Record direct costs from the accounting system -+ ACs
Summarize direct costs by WBS element
Summarize direct costs by OBS element

A
Record/allocate indirect costs atl @
EVs /PVs

Identify unit costs or lot costs

©0Bes6

Track and report material costs and quantities -+ EVs

WBS OBS
° @ i 0

@ o O 2 2
00000 La2se
Entreprlse

Acsc;Stlth:‘ng lACS@ & ACs: }
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32 Guidelines of ANSI/EIA-748-C

Group 4 -+ Analysis and management reports criteria

Calculate (at least monthly) EVM indicators
Explain significant variances

Identify and explain indirect cost variances
Summarize EVM information for the project board
Implement managerial actions as result of guideline €@
-+ EACS

©O60B8060e

Revise estimates at completion

25)

XY

EVM
Data

Progress
Reports

32 Guidelines of ANSI/EIA-748-C

Group 5 -+ Revision and data maintenance criteria

@ Incorporate changes in a timely manner

@ Reconcile current budgets with prior budgets

@ Control retroactive adjustments (commercial and economical fluctuations)
@ Prevent all but authorized budget changes

@ Document changes to the performance measurement baseline

an 1ssue

(PROJECT % BUSINESS AS USUAL
Change
Documenting D

Record
Deciding Q

Rejection

22

.nma

DyActlon 1 _ﬁ Em :

/ PrOJect |
E EVM ~/

Implementlng the agreed Data @
changes onto the baseline

D
31
@
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INTERMEDIATE
approach

-+ SV, CV, SPI, CPI, EAC, etc.

INTERMEDIATE
approach
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The ‘advanced toolbox’

-

Project Control and Follow-up
The ‘advanced toolbox’

w)

Progress Progress
Presentations Reports
o8
(VAT Y
Project
Board
Progress
Reviews

@ At CERN
= N

Progress Progress
Presentations Reports
B N
o

(VAT Y

Project
. Board
Progress
Reviews

Project Control & Follow-up with ©) ODEMNSE - Part @

ADVANCED
approach

Y

ORACLE
PRIMAVERA

® Safran Deltek
EcoSys'a‘

) Ch;ngepo@
ll naPrOJect Server
—_

EVM-based
Planning and

Control System

Beam-facility related projects
or large infrastructure projects

e

Contact

Benoit Daudin
FAP-AIS-PM

EVM-based
Planning and

Control System

[gloe]
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Project Control and Follow-up ADVANCED
The ‘advanced features’ approac

Deliverable-oriented earned value management approach

Dealing with price escalation, inflation, the economical context
Augmenting earned value with earned schedule
Buffer-based schedule progress monitoring

Using stochastic models, vector machines, machine learning, etc. to
derive more accurate estimates at completion

Project Control & Follow-up with ©) ODEMNSE - Part @ ©289 Pierre Bonnal



