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Forecasting a Realistic EAC with
TCPIl in P6

Here we're taking a look at forecasting a realistic EAC with TCPI in P6. So, how
does the P6 Professional scheduler accurately forecast the funds and cost
efficiency required to complete an in-progress schedule? Let’ see.

As the schedule progresses, a major duty of the project manager is to keep a
watchful eye on the remaining costs to complete the schedule; this is the
Estimate to Complete (ETC) at each update. Accurate and/or conservative
forecasting of required funds and cost efficiency is highly dependent on the P6
Professional technique utilized to compute each task’s ETC.

P6 Professional calculates a task’s ETC using either the management-driven
remaining cost method (manual/resource-driven, ignoring Earned Value (EV)
performance) or a formula-based method using EV performance factors (PF).

Some PF options require a stable cost-efficiency metric: the cumulative Cost
Performance Index (CPIl). Empirical data show that CPI becomes reliable once
20% of the construction is complete, so acquiring accurate EV data at that point
is important.

A project’'s ETC proves more reliable when it is the bottom-up sum of task-level
estimates—whether using manual ‘Remaining Cost’ or task-specific formulas—
rather than top-down project formulas assuming persistent project efficiency.

Schedulers should compare the two approaches and document any divergence
that exceeds tolerances. When they align, project formulas add credence to the
accuracy of the scheduler’s bottom-up ETC. When ACs are added to the ETC,
the result is the Estimate at Completion (EAC)—the forecasted total project cost.

The EAC, combined with the To Complete Performance Index (TCPIl)—the
required remaining work cost-efficiency metric from EV data—provides
leadership with the decision-making data needed to choose and set course
direction.
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1. Introduction

This P6 Professional Earned Value Management (EVM) article evaluates
progress on a lump-sum, cost-loaded schedule, weighs task ETC calculation
methods and demonstrates EAC/TCPI tabulation for decision-makers.

Readers are encouraged to download the companion demonstration schedule,
baseline XER files, and PLF files from these links:

P6 XER Schedule Files

PLF Layout Files

Refer to the following article for a primer on exporting and importing PLF layouts.

2. Demonstration Project

Our demonstration schedule is a piping repair and improvement project that, in
addition to pipe repairs, adds a cement thrust block to prevent movement of two
90-degree pipe elbows. This pipe elbow displacement is caused by fluid
impulses during valve opening and closing.

A. Schedule

Figure 1 shows our project’s baseline schedule, including the activity table and
Gantt chart.
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Tasks are assigned to a ‘5x8 Standard & Holiday’ project calendar (five-day,
eight-hour workweek). Our project calendar’s only holiday during our work
performance period is July 4th. The baseline finish date is June 27, 2031.

B. Resource Loading

The demonstration schedule has resource lump-sum cost loading, where the
contractor agrees to complete each task, including labor, materials and
equipment, for a single fixed price.

We placed our lump-sum cost data in the Activity Table’s labor cost columns,

e.g., the Budgeted Labor Cost column in Figure 1. If you want to know more
about lump-sum resource loading, check out the link below:

Lump-Sum Resource Loading in P6 Professional

The Resource Details and Units & Prices for the lump-sum cost loading are
shown in Figures 2 and 3. The resource uses a global ‘Corporate — Standard
Full-Time’ calendar (five-day, eight-hour workweek), Figure 2.

Resources
Projects Activities
/”Dsplay.All Resour;:es
| Resource D Resource Name Resource Type Unit of Measure Primary Role Defautt Units / Time Max Units/Time| Standard Rate
¢+ [LUMPSUM_ | Lump Sum Price
|= 8. E&C Resources E&C Resources Labor 8.00h/d 8.00h/d $0.00/h
= g Trades Trades Labor 8.00h/d 8.00h/d $0.00h
8 INsP Inspections Labor 22.00h/d 16.00h/d $85.00/h
General l Codes [Deuﬁ] Units & Prices I Roles l Notes | User Defined Fields
‘ Resource Type Profile
& Labor " Noniabor  Waterial o
i‘j Corporate - Standard Full Time __] Create Personal Calendar
Untt of Measure
@ = | Defaut Units / Time
‘ Currency and Overtime | C00hkd
‘ Currency v Auto Compute Actusls
& US Dollar
M —] ¥ Calculate costs from units
[~ Overtime Alowed
Overtime Factor
[ 0.0
Figure 2

This calendar usually loads by default with sample data. Check if your database
includes it. You can also make the task’s ‘5x8 Standard & Holiday’ project
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calendar global (resources require Global, Shared or Personal calendars—not
Project calendars) and assign it to the lump-sum resource.

Like our task project calendar, this global resource calendar’s default Units/Time
is 8h/d units/time, as shown in Figure 2. The lump-sum resource has a
maximum units/time of 8/h/d, so eight hours is a full day’s work. Its standard rate
is $1/h, so each hour of work costs $1, Figure 3.

Resources

projocts Actits

v Display: All Resources

Resource ID = | Resource Name Resource Type Unit of Measure Primary Role Default Units / Time Max Units/Time | Standard Rate
= E4C Resources " E4C Resources Labor 8.00h/d 8.00h/d $0.00/h
=] ‘g_ Trades Trades Labor 8.00h/d 8.00h/d $0.00/h
& INSP Inspections Labor 22.00h/d 16.00h/d $85.00/h

General l Codes I Details lUnits & Prices l Roles l Notes I User Defined Fields |

Shift Calendar: E ] shit |1 $

Effective Date
#3 [01-Jan-2025

Max Units / Time Standard Rate

Figure 3

Figure 4 shows the baseline’s lump-sum resource loading for the Project
Management task (Resources tab, bottom details).

Activities
R p—
 Layost Layout - Schedule Fragress. Fltec ALACIvEes
| Y | Jun 68 | weis | 022 o0 28 | Jud
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@ AT10  Pour Concrete 540 Standsd & Holday Physcal o 108 ood 1.006 1004 160un2031  16dun2031 $1.00000 ‘o4 PosCorcid
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Figure 4

As shown in this example, Figure 4, each task uses a single assigned, lump-sum
resource.
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3. Assessing Schedule Progress

The demonstration project, as displayed in Figure 5, has progressed to the
beginning of the third workweek, June 16, 2031, at 8:00 AM.

Activities
projects (Acties)

» Layout Standard Schedule Progress Layout Fitler Al Actvies
Actty D Fosh | Jun 01 Jun 08 | Jun 15 | Jwz | unze | Jui 08 | Jul13
BOEUHESENNENEEENNTNEEENMINEEE 0NN EEENHINEEENLNINGE
=% Pipe Repaiis & Improvement 10004 . FyeTiopas
- Al000 Coriract Awaed Dale Prytical 0004 0004 0004 0.00d 02Jurv 2031 Cormact Avaed Date, 02Jun-2031 A
@ A010 Stat Propect Physical 0004 0004 0004 0.00d 04Jurr2031 A L,E? Star Project. (4Jun-2031 A
- A0 Progect Manageant Duraton 18004 2004 14504 22504 04Jun2031 A 0792031 Preect g
 AIG0 Project Completion Date Pryacal 0.004 0004 0004 0.004 0732031 q'm' Compigtion Date,
- g Demolition Piping 2004 2004 0004 2004 05Jun2001 A 06Jure2031 A Wy Deseobicn Poeg |
@ AW Dian Poing System Prysca 1004 100 0004 1,00 05Vun 2031 A 05un 2031 A Drsin Pprg Syctem [
& AI050  Remove Damaged Pong Physcal 1004 10 00 1,000 063U 2031 A 06Jun2031 A ve Damaged Pipkg [
- % Installation Piping System 254 5004 14504 19504 09Jun 2031 A 07942031 pitalatcn Popg Sysiem
- By Piping 1B5d 5004 95K 14500 03Uu20) A 2792051 Fipng |
@ A1060  Instal Piomg & Couplngs Prysical 3004 500 1504 650d 09Vun2031 A 17-un2031 B | 1ct8 P & Couplings |
@ AI070  TextPiong ot Pressure Pryscal 1004 004 1004 1000 1742031 189un 2031 o 8 7et Pring of Prasiure
@ A1080  insubste Piging Prysical 4004 0004 4004 400d 23Vun2031  27un 2031 ’—jmuem |
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@ A0 SetFom: Prysical 1004 00M 1004 1.000 18Jun 2031 19Jur 2031 a BB 5 Foms |
& A100 Loy Rebwr Pryscal 1004 0004 1004 1000 1992031 20Jun 2031 ° ey l [
@ A0 Pou Concrete Prysical 1004 0004 1,004 1.00d 20Jur 231 23Jun 2031 - P Coecr
@ AT120  Strike Foms Pryical 1004 004 100 1,008 269un2031  279un 2031 s =8 e Fome |
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Figure 5

A. Progress Schedule

Assessing a resource-loaded schedule’s progress against the baseline requires
understanding P6 Professional’s project calculation settings and how each task’s
progress is measured.

i) P6 Professional Project Calculation Settings

All computations in this article use the project Calculations settings shown in
Figure 6.

General ‘ Notebook | Budget Log | Spending Plan | Budget Summary | Dates | Funding | Codes | Defaults | Resources | Settings ICaIculations]

| Activities || [Resource Assignments
Default Price / Unit for activities without When updating Actual Units or Cost
2 s $0.00/h
resource or role Price / Units

(" Add Actual to Remaining

[~ Activity percent complete based on activity steps F‘ Subtract Actual from At Completion l
']7 Recalculate Actual Units and Cost when duration % complete changes

.
v Link Budget and At Completion for not started activities

¢~ Reset Original Duration and Units to Remaining |~ Update units when costs change on resource assignments

(¢ Reset Remaining Duration and Units to Original

[V Link actual to date and actual this period units and costs

Figure 6
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Furthermore, enable “Recalculate assignment costs after scheduling” in the
scheduling options. This populates the Actual Cost (AC) for each Level of Effort
(LOE) task, which is assigned a Duration % as shown in Figure 7.

r Al

Schedule Options X

Use scheduling options from

lPIPE REPAIRS-EV - Pipe Repairs & Improvement L] e

General | Advanced

r P Default
[~ Ignore relationships to and from other projects z
Help

Cancel

[~ Make open-ended activities critical
[V Use Expected Finish Dates
[~ Schedule automatically when a change affects dates

[~ Level resources during scheduling

|V Recalculate assi costs after scheduli l

When scheduling progressed activities use

(+ Retained Logic " Progress Override " Actual Dates

Calculate start-to-start lag from h
(+ Early Start " Actual Start

Define critical activities as
¢ Total Float less than or equal to

0.00h

¢~ Longest Path

Calculate float based on finish date of
(¢ Each project ¢~ Opened projects

Compute Total Float as

|Finish Fioat = Late Finish - Early Finish |

Calendar for scheduling Relationship Lag
|24 Hour Calendar LI

Figure 7

The thrust block installation also requires concrete curing lag, so we set the
scheduling relationship lag to the 24-Hour Calendar, as concrete cures 24/7.

ii) Activity % Complete Definition

Task progress in the Activity % Complete field depends on the Percent
Complete Type (either Duration % or Physical % in our schedule). Duration %
measures progress against Original Duration (OD) and Remaining Duration
(RD) timespan estimates. Each task’s % complete drives its RD.

a) Duration % Complete
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In PG, the Duration % complete and RD fields are directly correlated, and the
computation can go both ways. If you enter the Duration % complete, it
computes the RD and vice versa. The equation and forms are as follows:

D —RD
Duration % Complete = oD x 100

RD = 0D x (1 B Duration % Campiete)

100

Figure 8 shows the bottom status tab details for the Project Management effort
in our demonstration schedule. It is assigned to the Duration % type.

Activities q
s
7 Layout Standard Schedule Progress Layeut Fler ALACO/bes
Actrity © Activty Name Percent Complete Orignal]  Actusi| Remaining| At Completon | Start Finsh | Jua 01 | Jun 08 I Jun 18 Jun 22 Jun 28 Jul 08 3
Type Ouaton| Ourston| Duraion Ouration B0ECEEEENENEEENECEEE B0 HEEENNTEEEENNTEHEEENEEREE!
a & prove e | Fpe FHepans &
= A1000 Cortract Amard Date Physcs 0004 0004 0.00d 0.00d 02un-2031 A | @ Coneact Aviard Date. 02002091 A
@ A1010 Stant Propct Phytical 0,004 0004 0.00d 0.00d 04-3un-2031 A Start Project. 04-Jun-2031 A
o ﬂﬁ]
@ A0 Proyect Completon Dae Pryacal 0004 0004 0.00d 000d o7 || - - ' e 1 oot T O,
- %, Demolition Piping 2004 2006 0004 2004 0542031 A 064un2031 A Wy Dpmaition Pging
@ AIM0  DisnPong Systen Prysical 1004 1004 0.00d 1.00¢ 05un-2031 A | 05Jun-2031 A o8 Dyan Py System
@ AI050  Remove Damaged Pong Prysical 1004 1004 0.00d 1.00d 05un2031 A D6-Jur-2031 A ve Damaged Pobg
- 1 Installation Piping System 20504 5004 14.50d 18504 03Jun-2031 A 07-ub2031 Irstalation Piping System
- By Piping 15504 5004 3504 1450d 03m2031 4 27Jun 2031 Figing
@ AI0ED  instal Piging & Couplings Physical 0d 5004 1504 550 B3An20N A 17Jun2031 I el Figing & Coupings
@ AI070  Test Pping of Pressue Physica 1004 000g 1.004 1.00d 17902031 18Jun2031 a et P o Presare
@ AI0ED  Insulste Pping Prysical 400d 000d 4,00d 400d 2302031 27un2031 - Sy 4t Frprg
= M Thrustbiock 7004  0cod 7,004 7004 180n2031 | 27Jun 203 P—— { hoiatblock
@ AIS0  SetFoms Prysical 104 0o0d 1.00d 100d 184un2031  193un2031 ° O S P
@ AN00  LayRebar Prysical 1.004 0,004 1.004 1.00d 190un-2031  20Jun-2031 ° "F Lay Ret
@ A0 Pou Concrete Pryscd 104 000d 1.004 1004 02031 23Jun2031 e Corcrole
& AN ShkeFoms Pryucd 1004 0004 1.004 1.00d 692031 27un2031 a 8 S Foms
- By Quality Assuarance 5004 0004 5004 07203 P—— (b ARG
@ A0 Wike Qually Assuance Report  Physical 4004 0,004 4004 4004 2792031 032031 ey~ I /1 (uiobty Asourance Report
G A0 Final Qually Asswance inspecion Prysical 1004 0004 1.004 1004 (392031 | 07Vuk2031 a Final Inzpect
[canora] ] Fescurcos | rodocossors | succassers |
= [Ac«wty 71020 ' ) [Promet wanagement Project [PPE REPARSEV
Seatus THCSrCERT
= —
18004 @ staned fpa-dun-z031 3% Lw-mx | 19 w.] Budgeted $4,000.00
8008 [~ Finshed o203 | Suspena | it ctual $777.78
14 50a Exp Finsh 5 Resume Remanng s32222
22 564 At Complete [ $4,000.00

Figure 8

Note in the Percent Complete Type column in Figure 8 that Project Management
is the sole task assigned Duration %. In Figure 8, when Duration % equals
19.94% and OD 18-day, the RD is computed as follows:

RD = 18 (1 19'94)—145
=X {7100/ T

b) Physical % Complete

For the Physical Percent Complete Type, the percentage complete and RD are
not directly correlated; RD is independent of task achievement. And the
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scheduler provides either a revised remaining duration (RD_revised) or an
expected finish date. If an expected finish date is entered, the scheduler will use
the current data date (DD) to calculate an updated RD _revised. Figure 9 shows
the status for the Install Piping & Couplings task (bottom details, Status tab).

Activities g
roecs (RS
7 Layost Standard Schedule Progress Layout Fiter ARActviies
[ dunot | Jun 08 | Jun 15 | Jn 2 | Jun 28 | Jul 08 | 13 |
S rfs[s[ul T rTrIs|sTuTv W F[ssTulTIWTFls|sTuIv[wTF[sIsTu[ YW e [s|STu]TIW ] r]s] |
Fipe Hepass & Tmpn
0.00d (2Jun2031 A Contiact Amard Date. 02Jurr 2031 A
0004 0004 0004 0004 D49un 2031 A Start Project. BJun 2031 A
@ A0 Project Managamnant Dusation 18004 8004 14500 2504 D4Jun 2031 A | 0792031 Prosoct Mangement
@ Al0X Project Compiston Dare Prysical 0004 0004 0004 0004 0762031 @bicioct Comglation Dae.
- 5, Demolition Piping 2006 2006 000 2004 05Jun 2001 A 052031 A
@ Al040  DisnPoing Systen Prysca 1004 1.004 0004 1004 D5Vun20G1 A O5-hun2031 A
- A1050 Remove Damaged Poing Prysca 1.00d4 1.004 0004 1.00d 06Jur2031 A 05-Jun-2031 A
- 1, Installation Piping System 20804 5006 14504 19504 0SUun 2031 A 0792031 ntialaton Piorg Syshem
- By Piping 15500 5006 3504 14504 (U231 & 279 Fiprg
=+ AVOED [instah Py < i 200 00k 50 6504 203 I |1 Poing & Coupings
AI070  Test Prang ot Pressue Prysica 1034 2031 (1t Pk & Presswe
@ AIDED  insulste Pong Prymca 400d 0.00d €004 od 2un2031 | e Poing
= %y Thrustblock 7004 000 7,004 7004 1BIR2GT | 27dun 201 P——— . [Bnsstlock
& AIS0  SetFoms Prysicd 1004 0004 1004 1004 1802001 130n2031 W 5 Foam: ‘
& AN0D  LayRebar Pryses 1.004 0.00d 1.004 1004 1800231 2 20 E Ly Reby
@ A0 Pou Conciels Pryucal 1004 0004 1.004 1004 VG 2 CE o Clocle
@ AN Stke Foms Prysical 1006 0004 1.004 1004 203t 2Tk s e S e
- By Quality Assuarance 5004 0.00d 5004 5004 2792031 0792031 b,
@ A0 Wike Qually Assrance Ropont  Prysical 4004 0004 4004 4004 7m0t (32031 ™ I /s (it Assuasnce Répor
G A140  Finol Qualty Assurance Inspection Physical 1004 0004 1004 1004 (3JU2031 | 072031 L Frsal Dusity Assurance Inspection
T T ey
e [mwy Jaroeo ] [stak Pping & Coupings Proct [PPE REPARSEV
ton Status ~ Labor Cost
ongnal [ e W Staries Paun-z631 Ifmrcax e
Ack 5000 [~ Feished [i7-Jun-2057 | Suspend [ Sl hctest
Remainng 1500 Exp Fesh ] mesume ¥ | Remarang
At Compiete | "G00 At Complete $4.000.00
Lcostronts

Figure 9

The scheduler specified the 50.0% Physical % progress and the 1.5-day RD for

the Install Piping & Couplings task.

B. Progress Earned Value Data

We want to analyze the progress of our demonstration schedule using EV data.
The data values Planned Value (PV), EV and AC, together with the Budget At
Completion (BAC), constitute the primary building blocks for an EVM analysis of
our demonstration schedule. For a write-up providing more insight into these
EVM parameters, refer to the article at the following link:

The Earned Value Management (EVM) Building Blocks

To compute these EVM building blocks, the schedule needs a baseline. For the

basics on baselining a P6 schedule, the following P6 article will help:
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Schedule Baselines In Primavera P6

To compute the PV and EV, a basic understanding of how to progress a
schedule in P6 Professional is required. Schedules are progressed in P6
Professional with a rigorous three-step process. Refer to the following article for
the three steps to progressing a P6 schedule, along with an addendum on how
to check for any resulting schedule drift.

Progressing a Schedule in P6 Professional

When updating the schedule, it is important to understand that LOE tasks are
updated automatically by P6 and should require no status input. Refer to the
following articles for a primer on LOE tasks:

Primavera P6 Level of Effort
P6 Cost Loaded LOE Tasks and EVM Metrics

In our demonstration schedule, the Project Management task is an LOE task. Its
PV and EV should be computed automatically when the schedule is calculated.
For a P6 Professional EVM primer—a basic demonstration of how to generate
PV and EV, and how to generate or specify AC on a simple P6 schedule with
baseline—refer to the article at the following link:

Primavera P6 and Earned Value Management

i. Planned Value Data

A tenet of EVM is that work is worth the planned or negotiated value (budget).
PV is the term for the value of work and is the sum of each task’s time-phased
budget. As noted in the P6 EVM primer article above, the PV fields populate only
after (1) task status entry, (2) the DD is moved forward and (3) schedule
recalculation. After the schedule recalculation, we should confirm that there is
no schedule drift and reset the RD for tasks that were falsely extended. Refer to
the ‘Progressing a Schedule in P6 Professional’ article above.
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ii. Earned Value Data

EV is the authorized work physically accomplished, valued at management’s
authorized budget (i.e., the negotiated price) for the completed work. We want to
set how each Work Breakdown Structure (WBS) element (or deliverable) earns
value. In Figure 10, the EV Technique for Computing Performance Percent
Complete was set to Activity Percent Complete.

WBS
Projects Activities Resources

“ Layout: WBS EV Layout
WBS Code

Total Activities Budget At

Completion

Planned Value
Cost

Earned Value
Cost

Actual Cost

&8s [PIPE REPAIRS-EV | Pipe Repairs & Improvement 5 $24,400.00 $12577.78 $5.577.78
By PIPE REPAIRSEV.1 Demolition Piping 2 $2,800.00 $2,800.00 $2,800.00  $2,800.00 1.00 1.00
=1 Mgy PIPE REPAIRS-EV.2 Installation Piping System 9 $17.600.00 $8,000.00 $2,000.00  $2.000.00 0.25 1.00
By PIPE REPAIRS-EV.2.1 Piping 3 $10,000.00 $5,000.00 $2,00000  $2.000.00 0.40 1.00
Ky PIPEREPAIRS-EV.22 Thrustblock 4 $4,600.00 $3,000.00 $0.00 $0.00 0.00 0.00
By PIPE REPAIRS-EV.23 Quality Assuarance 2 $3,000.00 $0.00 $0.00 $0.00 0.00 0.00

General | Notebook | Budget Log | Spending Plan | Budget Summary | WBS Milestones | WPs & Docs IEarned Valuel

Jechnigue for.computing peformance percent complete) || elechinigue for computing Estimate,to Complcte (EXC).

- (¥ ETC = remaining cost for activity
‘ (¢ Activity percent complete
or

[~ Use resource curves / future period buckets ETC = PF * (Budget at Completion - Earned Value), where:
(" WBS Milestones percent complete " PF=1
" 0/100 " PF =11Cost Performance Index
" 50/50 " PF =11 (Cost Performance Index * Schedule Performance Index)
(" Custom percent complete 3 -  PF= 0.88
v 5
Figure 10

With this setting, the deliverable’s EV is computed directly from the activity’s
percentage complete. Here, you do not have the conservative 0/100, where you
receive credit only for completing the entire task. You also do not have the 50/50
setting, which gives you 50% credit just for starting the task, even if you make no
progress early on.

The EV for each percentage complete type is computed from the BAC for each
task, BACtask:

EVpurationw, = Duration % X BACgqp

E VPhysicaI 9% = Physical % X BACiq

© 2026 Ten Six. All Rights Reserved
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The % completes come from the same field but are labeled differently for a
Duration % task versus a Physical % task. Refer to Figures 8 and 9.

iii. Actual Cost Data

AC is the Funds spent on completing each activity. As with EV data, the AC for
each task is driven by the assigned Percent-Complete Type: Duration % or
Physical %.

For Duration % Complete, the AC equation is computed from the task’s
budgeted cost. The equation is as follows:

ACpyrationw, = Duration % X BCias, = Duration % X BACiqsk

The BCtask is also the BACtsk—they are equivalent in the context of a specific
task; they refer to the same amount.

A comparison of the EVpuration % and ACpuration % formulas shows the same
structure for both (percent complete x BACiask). For the project management
LOE task without discrete deliverables (no invoices) but timesheets, AC is set to
approximate EV. Figure 11 shows lump-sum loading for the Project
Management task (bottom details, Resources tab).

Activities q
rrojecrs. wes (TR )
~ Layout: Standard Schedule Cost Progress Layout Fller AActiities
Actvty © Actvty Name Percent Compiete | Actvty%|  Orignal| Remanng|Start Frsh Bucgeted Labor|  Actual Labor| Remainng Labor t Compieton | Jun 01 | Jun 08 | Jun 15 | u
Tyve Congiete|  Durstion| Duration Cost Cost Cost Lator Cost [STUTTIW[TIF[S|S[R[T [T FAASISIM [T W TTF IS S]] |
o Pipe Repairs & Improvement 4 4 $244 $
& A1000 Contract Awasd Date Physcal 100% 0034 000d 02vurn-2031 A $0.00 $0.00 $0.00 $0.00 Contract Awaed Date, 02Jurr 2031 A
a_A1010 taut P sic 100% 0.00¢ 0,004 04-Jun 2031 A 0 0! 00 $0.00 0,00 Start Project, 04Jun-2031 A
- ANRD Projct P— Dusahon 19.44% 1800d]  14.500] O4Jun-203) A | BTNeE 251 $4.000.00 $277.78 $322222 sa ol y - - i
- L L Pioe oempiehon U o 5 LIS LL%) LI 2L ALY SULLY AL oory
- ¥ Demolition Piping 2004 000d 05Jun-2001 A 0BJun-2031 A $2.800 00 $2.20000 $000 $2.20000
@ AI40  Dean Pping System Pysical 100% 1.004 000d 05Jun2001 A 05Jun-2031 A $1,000.00 480000 $000 $800.00
@ AI050  Remove Damaged Fipng Physical 100% 1.004 000d 06Jun2001 A 06Jun2031 A $1.90000 $1.400.00 $000 $1.40000
- 1 Installation Piping System 0504 14504 (un203 A DTS2 $175600.00 $180000  $1560000 $1760000
-/ By Piping 15504 9504 03Jun 2031 A 27.un-2031 $10,000.00 $1.800.00 $8.20000 $10,000.00
& AT0ED  Iretal Porg & Couplrgs Pryscal S0x 3004 1.50d 09Jun2031 A 17Jun-2031 $4,000 00 $1.800.00 $2.20000 $4.000.00
@ AN070  Test Ping o Pressue Physical o 1.004 1,004 174un2001  18un-2031 $1,00000 $0.00 $1,000.00 $1.00000
@ A0S0 Inmste Pping Physical ox 4004 400d 22un 2001 27Jun2031 500000 $0.00 $5.00000 $5.00000
- By Thrustblock 7004 700d 18Jun2031 27 $4.500 00 $000 $4.60000 $4.600 00
& A1080  SetFoms Physicsl % 1.004 18Jun-2031 $1.000.00 $0.00 $1,00000 $1.000.00
@ A0 LayRebs Prysca 0% 1.004 $2/000.00 $0.00 $2.000.00 $2.00000
@ A0 Pour Concrete Physica (i3 1004 $1.000.00 $000 $1.00000 $1.00000
@ A1120  StkeFomme Frysical o% 1,004 1.00d 26Jun2 2 $500.00 $0.00 $60000 $600.00
-/ By Quality Assuarance 5004 5004 27Jun- 2031 $3.000 00 $0.00 $3.000.00 $3.000.00
W A0 Wels Quakly Aswance Repot  Physical ox 4.004 4004 274ur-2031 $1,000.00 $000 $1.000.00 $1.00000 —
& A0 Finel Qualty Assueance Inspecien Physical o 1.004 1,004 03Juk2031 $2,000.00 $000 $2.00000 $2.00000
[ | s [Fovreesrasecessors | sucontes
s Aty [a1020 [Presect wanagement Propet [PPE REPARSO1-EV

| 'Resource D Name Onginal Duraton|  Budgeted Unit ts|  Remaning Unts| At Compietion Unts Budgeted Cost Actuai Cost|  Remaining Cost] At Compietion Cost
‘ & LUMPSUM Lump Sum Price 222 220 ——

Figure 11

In Figure 11, the Project Management task has a budgeted cost of $4,000, an
Activity % Complete of 19.44%, an AC of $777.78 and a remaining cost (RC) of
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$3,222.22. The lump-sum resource loading for the Install Piping & Couplings
task is shown in Figure 12 (bottom details, Resources tab).

Activities q
e
7 Layout Standerd Schedule Cost Progress Laout Filer AlACt s
Actvty © Acsvty Name Percent Complete | Actvity%|  Orignal| Remainng|Start Frsh Budgeted Labor|  Actual Labor| Remaining Labor! At Comieton | Jun 01 | Jun 08 | Jun 15 u
Tyve Complete|  Durstion|  Duration Cost Cost Cost Laor Cost [STUITIW[T[FS[S[W[TIWTFa[s{STM[TIW[T]FIs[SIN]T] |

= Pipe Repairs & Improvement

@ A1000 Conlract Awaed Date Pryscal 100% 0004 000d 02Jun-2031 A $0.00 $0.00 $0.00 $000 Contract Award Date, 02Jurr 2031 A
@ A1010 Start Project Physical 100% 0004 0004 O4Jun2031 A $0.00 $0.00 $000 $0.00 L:q Start Proget. 042031 A
& A1020 Propect Management Dutstion 19.44% 18004 14.50d Od-dun- 2031 A 07es 2031 $4.000.00 $777.78 $32222 $4.000.00
& A1030 Propect Complebon Date Fryscdl 0% 0004 0004 07ub2031 $0.00 $0.00 $0.00 $000
- % Demolition Piping 2004 000d (54un2001 A D6un-2031 A 280000 $220000 $000 220000
@ AI080  DeanPping System Physicd 100% 1.004 000d 054un2031 A D5Jun2031 A $1,000.00 480000 $000 $00.00
@ A0S0  Remove Damsged Fipng Physical 100% 1.004 0004 05un 2001 A D6Jun2031 A $1.900.00 $1.40000 1000 $1.40000
- 1, Installation Piping System 2504 14504 n 2031 A O7ISA $I760000 180000 $1560000 $1750000
- By Piping $10,000.00 $1.,60000 $8.200.00 $10,000.00
=+ 141060 | Il Piprg & Couplrgs 000.00 D. $2.200.00 000, 00 B |25 Piping & Coupn

@ A1070  Test Piping o Pressue Prysica

0% 1.00d $1,000.00 $0.00 $1,000.00 $1.000.00 ° "! Test Piotg & Pres

@ AI0BD  Ineulste Ping Physical 0% 4004 $5,000.00 $0.00 $5.00000 $5.00000 —— -

- By Thrustblock 7004 $460000 $0.00 $450000 $460000 B
& A0  SetFoms Physical o 1004 $1,000.00 $0.00 $1,00000 $1.00000 o S o
@ AI00  LayReba Pysicd [ 1.004 $2.000.00 $0.00 $2,00000 $2.00000 ® U |y Rebs
@ A0 Pou Concrete Physicd ox 1.0 $1.00000 $000 $1.00000 $1.00000 (- —
@ A2 StkeFome Fhysical o% 1004 201 $500.00 $0.00 $60000 $600.00

- By Quality Assuarance 5004 5004 27un 2031 07Jub 2031 $3.00000 $0.00 $3,000.00 $3.000.00
W AT120  Wele Qually Assuance Repot  Pysicl [0 4004 4004 2792081 03ub 2031 $1,000.00 5000 $1,000.00 $1.00000 e
& A140  Findl Qualty Assueance Inspacion Physicl [ 1004 1.00d (3JW2031 0742001 $2,00000 000 $2.00000 $2.00000

[ Genersi | Status [Presecessors | Successors |
2 Actvty [a1060 [nstat Poing 3 Coupings Propct [PPE REPARS01EV

Resource D Name Onginat Durston|  Budgeted Units ActesiUnts|  Remaning Unts| At Compietion Unts Budgeted Cost Actusi Cost|  Remaining Cost] At Compietion Cost

Figure 12

The Install Piping & Couplings task is Physical %. These Physical % tasks have
two options:

1) Scheduler manually specifies (preferred)

OD—RDyepised

2) Auto-calculated: ACppysicar = ( oD

) X BAC g5

For tasks like Install Piping & Couplings with discrete deliverables (invoices) and
timesheets, AC is more typically user-specified. This ensures AC reflects real-
world spending, making it unlikely to equal EV and allowing proper cost variance
analysis. In Figure 12, the Install Piping & Couplings task has a BACof $4,000, a
specified (manual-entry) AC of $1,800 and an RC of $2,200.

iv. Measures of Efficiency

Using the PV, EV, and AC EV data, we can compute the Schedule Performance
Index (SPI) and the CPI. SPI shows progress efficiency, not exactly how far
ahead or behind schedule it is time-wise. SPI is EV divided by PV.
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SPI = EV
PV

CPl is the most significant utility; CPI enables statistical forecasting of final cost
requirements. CPI is the EV divided by the AC.

cpr =2
T AC

Historical empirical project data have shown that there are likely no better
indicators of project health than SPI1 and CPI.

4. Forecasting with Earned Value Data

We want to predict cost requirements (e.g., ETC, EAC, and CPI) to meet
schedule and cost targets going forward. Period data captures PV, EV and AC
for a single reporting period (e.g., a week or a month). Cumulative PV, EV and
AC data sum these values from project start through the end of the current
reporting period. Whereas period data shows immediate variance and short-term
trends, cumulative data smooths volatility, yielding an overall performance
measure useful for reliable long-term analysis.

A. P6 Professional Cumulative vs. Period Data

Figure 13 (Activities Table) displays EV columns: PV, EV, AC, SPI and CPI.
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-Figure 13

But are these cumulative or period data? The Activity Usage Spreadsheet
clarifies this—showing the period and cumulative EV for a task (e.g., the Install
Piping & Couplings task), which we can compare with the Activity Table EV
values.

We proceeded in Figure 13 and performed the following left-clicks identified by
numbered circular stamps and right-clicks identified by star stamps: (1) select
(left-click) the Activities tab, (2) select (left-click) the Install Piping & Couplings
task, (3) in the Bottom Layout tool group, left-click the Activities Usage
Spreadsheet (4) left-click and drag vertical scroll to adjust the Activities Usage
Spreadsheet (5) right-click next to (and left of) the spreadsheet timescale and (6)
left-click the Spreadsheet Fields option.

This opens the Fields dialog box, where you can select options to view period
PV, EV and AC data, as well as cumulative PV, EV, and AC data, Figure 14.

[ 2]
P6 Fields X
| Available Options | Selected Options h VAL
1 Cumuke | | cumPlanned Value Cost 8 1~y serssiomn
= Cancel
#  Costs | » ‘ Cum Earned Value Cost & ‘ Q i ‘
[+  Earned Value | CumActual Cost p—
[+  Financial Period Value » ‘ Planned Total Cost (Budgeted Total Cost) v ‘ = Apply ‘
#  Units —— Earned Value Cost & Y -
=]  Time Interval
#  Costs 4 ‘ D Defaur |
[=]  Earned Value — 1 _—
Earned Value Labor Units « ‘ B2 Edit Column... ] ‘
| Estimate At Completion - Labor Units |
Estimate At Completion Cost
Hell
Estimate To Complete A ‘
A 2]

Figure 14
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Click OK, Figure 14. Figure 15 shows (in the bottom details) the Activity Usage
Spreadsheet for the reporting period ending June 16, 2031, at 8:00 AM.

(
17 1111 1R
6 TEEL i

M

00 00 $1.000

Figure 15

The Activity Usage Spreadsheet (Figure 15) lists the Cumulative EV Values and
the Period EV Values below, based on the Selected Options in the Fields
dialogue above. In Figure 15, the Activity Usage Spreadsheet shows that the
cumulative EV data for the week (from June 8th at 8:00 AM to June 16'" at 8:00
AM) matches the Activity Table values. Those table values represent cumulative
EV data.

Note also that the Install Piping & Couplings task’s SPI and CPI metrics, Figures
15, are computed as follows:

opI = EV _ $2,000 05
PV $4,000

Pl = EV _$2,000 11
T AC  $1,800

They are calculated from the cumulative PV, EV, and AC values. Therefore,
confirming that the activity table lists the cumulative SPI and cumulative CPI.
Moving forward, cumulative PV, EV, AC, SPI and CPI will be labeled simply PV,
EV, AC, SPI, and CPI.
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B. Additional Earned Value Data

Note also from Figure 15 at the project level, the BAC, the ETC and the EAC.
The BAC is the original budget for the project; the cumulative PV equals BAC at
the project completion. The ETC is the project funds required to complete the
remaining work. The EAC forecasts the total funds required to complete the
work.

C. Forecasting Estimate at Completion

The To Complete Performance Index (TCPI) in P6 Professional (and in EV
generally) tells you, in cost terms, how efficiently you must perform the
remaining work to meet a particular cost target, such as BAC or EAC. TCPl—the
required CPI-like efficiency for remaining work to achieve BAC/EAC targets— is
computed in P6 Professional (pe) as follows:

BAC — EV

TCPlpg = ———=
Pe ™ EAC — AC

In practice, however, as long as the project manager deems that the budget

remains achievable, the hand calculation to compute TCPlhand is as follows:

BAC — EV

ICPlhana = gae—77

where the budget is achievable

When EAC = BAC, TCPlhand calcs match P6. But when CPI > 1.0 or < 1.0 and
EAC # BAC, the TCPlIpg differs from TCPInhanda because P6 always computes it
using EAC in the denominator—even when CPI > 1.0, underspending where no
budget revision is needed.

In practice, schedulers hand-calculate TCPlnhang using BAC—unless the CPI
deteriorates materially below 1.0, making the budget unattainable (per project
manager direction). Then they switch to TCPIrevised Budget Using EAC in the
denominator:

BAC — EV
TCPlevised Budget = EAC — AC
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Where EAC is computed as follows:
EAC = AC + ETC

Again, EAC is the forecasted total project cost as of the status update.

i. Estimate to Complete Settings

But how P6 Professional computes ETC is dependent on the EV setting for the
project and/or deliverable (WBS element). Figure 16 displays (stamps) the five
settings or techniques available for P6 Professional’s ETC computation in the
WBS tab, bottom details, Earned Value tab.

7 Layout:WBS

WBS Code WBS Name Total Budget At| Earned Value| Actual Cost Planned Value Schedule| Cost Performance To Complete
Activities Completion Cost Cost| Performance index Index | Performance Index

@ 8s [PIPEREPAIRS20 | Pipe Repairs & Improvement
By PIPE REPAIRS-20.1 Demolition Piping 2 $2.800 $2,800 $2,200 $2.800 1.00 127 0.00
= By PIPEREPAIRS-20.2 Installation Piping System 9 $17.600 $1.333 $500 $8.000 017 148 0.57
By PIPEREPAIRS-202.1  Piping 3 $10.000 $1.333 $900 $5.000 0.27 148 0.95
By PIPEREPAIRS-2022  Thrustblock 4 $4.600 $0 s0 $3.000 0.00 0.00 1.00
By PIPEREPAIRS-2023  Quality Assuarance 2 $3.000 $0 s0 s0 0.00 0.00 1.00

| Generai | Notebook | Budget Log | Spending Plan | Budget Summary | W8S Miestones | WPs & Docs [Eamed Value |

Technique for computing performance percent complete | Technique for computing Estimate to Complete (ETC)

o (¥ ETC = remaining cost for activity
or

(& Activity percent complete

[~ Use resource curves / future period buckets ETC = PF * (Budget at Completion - Earned Value), where:
" WBS Milestones percent complete C PF=1
0100 " PF = 1/ Cost Performance index
" 50/50 (" PF = 1/ (Cost Performance index * Schedule Performance Index)
" Custom percent complete 6 A  PF= 088
Figure 16

a) Core Attributes

Table 1 lists the Core Attributes for each of the five ETC computation technique
settings, Figure 16 stamps 1 through 5.
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Table 1 — ETC Setting Core Attributes

# ETC Setting Progress Stage Performance Data Optimism ETC $ Range
1 Remaining Cost Start < 10% None Neutral Mid-High

2 PF =1 Early (10 to 25%) None Optimistic Optimistic

3  PF=1/CPI Mid (> 25%) CPI Most Likely = Mid

4 = PF=1/(CPIxSPI) Mid (> 25%) CPl and SPI Pessimistic =~ Highest

5 User-Specified Mature (>30%) Data from 3+ Periods Neutral Neutral

In Table 1, the number 1 ETC Setting means ETC equals Remaining Cost, and
numbers 2 through five, the ETC equation is as in Figure 16 and as follows:

ETC = PF x (BAC — EV)

Where PF is defined for each ETC setting, settings 2 through 5.

In Table 1, note the progress stage at which the ETC technique is considered
accurate, the performance (EV) data required and optimism. The ETC dollar
ranges are estimates.

b) Decision-Making Details

Table 2 lists the Decision-Making Details for each ETC setting; Figure 16,
settings 1 through 5.
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Stamp  ETC Setting

1 Remaining
Cost

2 PF =1

3 PF = 1/CPI

4 PF = 1/(CPI
x SPI)

5 User-
Specified

c) Technique Usage

TENSIX

Table 2 — Decision-Making Details

ETC
Setting

Pure
Baseline

Reset to
Plan

History
Continues

Severe
slippage

Expert
Judgment

Rationale

Project start, no
EV Data

Recovery
Expected

Stable Cost
Performance

Troubled
Projects

Trend Change
Expected

Forward Plan

Original Rates apply to the remaining
schedule

No recovery/outperformance
adjustment required, and 100% efficient
anticipated

Past CPI persists

Adjust as required for slippage and
overspending

Customized CPI expected

We now discuss each technique for computing ETC individually.

1. ETC = remaining cost of activity

This setting does not account for the project’s EV and ignores historical cost
efficiency (i.e., CPI). There is no reforecast of the remaining cost; it remains at
the baseline even when the schedule is behind. Table 3 lists all CPl and SPI
scenarios (assuming their values do not deviate significantly from 1), their
forward views when the ETC setting equals the remaining cost, and the rationale

for each scenario.
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Table 3 — Scenarios for ETC Equals Remaining Cost and Forward View

ETC equals
CPI SPI Remaining Cost Rationale
Forward View

On schedule but overspent. An unchanged remaining
<1 =1 Optimistic cost assumes a cost recovery not supported by past
performance.

Cost and Schedule are poor, but future work is not

<1 <1 Strongly Optimistic penalized for either.

Ahead of schedule but overspent; unchanged remaining

<1 >1 Optimistic cost assumes cost recovery not supported by past
performance.
=1 =1 Neutral Past performance matches plan. Continuation of the

plan.

An increased work rate is required, but ETC assumes no

=1 <1  Optimistic additional recovery cost.

. Concluding at baseline cost, though the schedule ahead
Neutral or mildly

=1 > 1 o assumes no cost to continue at the current rate, which is
optimistic . . .
reasonable. But it has no contingency for slippage.
> 1 -1 Neutral to mildly Holding the remaining cost at baseline does not credit
pessimistic the project for above-plan cost efficiency.
Cost-efficient, but the schedule is behind. Maintaining
>1 <1 Mixed, often neutral baseline cost reasonable for cost but optimistic for

schedule.
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ETC equals
# CPlI SPI Remaining Cost Rationale
Forward View

Past performance outperforms cost and schedule,
9 >1 >1 Conservative maintaining current remaining cost under-credits that
performance.

*Scenario 9 Forward View is conservative: under-crediting strong performance
by reverting to the baseline (cautious relative to history) without assuming
worse-than-baseline, pessimistic performance.

When ETC is computed using the remaining costs, the resulting interpretation
varies dramatically across CPI/SPI combinations, as shown in Table 3. In Table
3, when CPI < 1, optimistic (i.e., it ignores poor cost history); CPIl = 1, schedule-
driven (behind = optimistic; on/ahead = neutral); CPIl > 1: conservative (setting
under-credits performance by reverting to baseline, not assuming worse-than-
baseline/pessimistic).

2. ETC = PF x (BAC — EV) where: PF =1

Here, P6 Professional assumes that work moving forward will remain on budget,
with CPI = 1. So, P6 Professional either ignores past performance as an
indicator of future performance and sets ETC equal to BAC minus EV, or (1) the
project manager anticipates corrections to past slippage, or (2) these variances
come from atypical early issues not expected to persist. It assumes 100% cost
efficiency when moving forward.

3. ETC = PF x (BAC - EV) where: PF =1/CPI

This ETC-computing technique assumes that moving forward, work will continue
at its current cost efficiency, CPl. Empirical data from historical projects
demonstrate that once construction progress reaches 20%, the cumulative CPI
metric stabilizes. The most reliable forecast is to assume that the cumulative CPI
remains at its current level for the remainder of the project. This ETC technique
makes sense for forecasting the most likely outcome after 20% of the
construction is complete.

4. ETC = PF x (BAC — EV) where: PF =1/(CPI x SPI)
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This pessimistic forecast assumes past cost (CPI) and schedule (SPI)
inefficiencies continue unchanged through completion. SPI captures the
contribution of schedule inefficiencies to cumulative cost variances. Use after
25% progress when no cost recovery is expected, producing the highest ETC
forecast.

5. ETC = PF x (BAC — EV) where: PF equals a value the scheduler specifies.

Use when the scheduler confidently predicts future efficiency differing from
standard options. Here, PF > 1 forecasts more difficult/slower work (higher
ETC); PF < 1 expects efficiency gains (lower ETC). Ideal after 30% progress,
with clear trend changes expected.

D. Task vs. Project Level Earned Value Data

Task-level EV data tracks individual activity progress. Project-level data
aggregates all project deliverables. Moving from task to project level introduces
computational issues.

i. Clean Sums

BAC, PV and AC sum cleanly with no issues—they match the baseline exactly.
Each WBS should have unique, non-overlapping BAC values (overlapping BACs
cause double counting). Figure 17 shows clean rollups from the task — project
level.

Activities
Projects WBS Activities

7 Layout: Standard Earned Value Layout Fiter AlAchvibes

1.00d 05Jun 2031 A 08Jun 2031 A $1,800 00| $1,800 00
07200 $6.000 00§ $200000

2720 $5.000 00} $2.000 00 ool
0/0['X BACi e ol $1.500 0C

- 183un2031 $1,000 00} $000
& A1080  Insulse Pong L 27203 $0.00} $000.
- By Thrustblock 7004 18Jun2031  27Jun2031 $3.000 00| $000 $0.00

@ AN090 SetF 1902031 $1.000.00| $000

@ ATI00  Lay el D203 $2.000 00| $000
& A1110  Pow G
@ AN Svked Z ACLOEj i3 Z ACPhysicalk

& %

23203 $0.00| $000,

- By Quality Assuaran
@ AN Wete
@ A1140  Fnal Qually Assurance Inspecton Physcel 1.00d| 03Jub2031

$1.000.00 $1.00000
$5,000.00 4500000
$4.£0000 $450000 $4£0000 $4.600.00 0m 008
$1.00000 $1.00000 # 000 000
$200000 $200000 2 00 000

$1.00000 $1.00000 1 000 000
$500.00 y g BAC[ 000 000
4300000 $3.000.00 2

$1.00000 $1.00000 1 000 00

$200000 $2,00000 $2.00000 $2,000 00 000 00

07uk-2031 $0.00 $000
030200 $0.00) $000
0702031 $0.00) $0.00

Figure 17
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In our demo, the LOE is the sole Duration % task, so formulas use ‘LOE’ to
represent both LOE and Duration % tasks. Figure 17 shows clean task-to-project
rollups using these LOE summations.

a) Planned Value

The planned value represents the cost of work scheduled for completion by a
specific date. It is calculated by multiplying the task’s baseline-planned progress
percentage by its total budget

PV; = Schedule % Complete X BAC; 45

Where Schedule % Complete is the progress that should have been made by
the Data Date (DD) according to the baseline schedule.

The Duration % tasks labeled PV.oe and the Physical % task labeled PVphysical
sum cleanly to higher WBS elements and project levels.

PVijer:t = ZPVLﬂEj + Z PVPhysicmk
i k

PV at the project level is always the simple sum of PV values from all tasks,
regardless of their type (Duration % (LOE), Physical %), since PV depends
solely on the time-phased baseline schedule, not on actual progress
measurement methods.

b) Earned Value

The EV for each percentage complete type is computed from the BAC for each
task, BACtask:

EVpnysicai % = Physical % X BAC;qsk
The EV for the project comes from the following summations:
EVproject = EVy + EVy + -+ = [(%; X BAC)) + (%; % BAC,)+ -] = Z%‘ x BAC,
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The percent-complete type only changes the % value used in the multiplication;
BAC is identical for both methods (Duration % and Physical %) on the same
task. Therefore:

EVproject = 2(%task X BACyqs) regardless of the percentage complete type mix

And the EV values show no divergence between tasks and at the project level.

c) Actual Cost

As mentioned earlier, the AC of LOE (Duration % and LOE) differs from that of
task-dependent tasks (Physical %):

ACLE'E = Duration % X BACtﬂSk
Physical % complete, again, has two approaches:
1) Scheduler manually specifies (preferred)

OD—RDyepised

2) Auto-calculated: AC = X BCiask

Then, for a single activity (task) i:
AC; = sum of all costs incurred on task i

Remember that each task is a lump-sum cost loading, so each task has one
AC_ . And for the project:

ACPrﬂjecr = Z ACLGEJT- + Z ACPhysEcaER
7 k

AC is always a clean bottom-up total of heterogeneous task AC values.

d) Budget At Completion
The BAC represents the total fixed budget baseline established at project outset.
BACpyoject = 2 BACqsx (unaffected by the task percent complete type mix)
Where all task budgets sum regardless of how progress is later measured.
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ii. Non-Clean Sums

Performance ratios exhibit non-clean aggregations of task metrics—they are
calculated as ratios of the project totals, not as averages of task-level ratios.

a) Schedule Performance Index

SPI represents a non-clean sum where EV is divided by PV, calculated
independently at each level.

EV;
SPlrqsk = PV,
i
Evproject _ Z EVE ZSPIE

= +
PVproject Z PV; n

SPIProject =

Figure 18 shows our SPI demonstration schedule with the non-clean sums; each
level is independent of the others, ranging from the task level to the project level.

Activities
—

7 Layout Standard Earned Value Layout Flter All Actvities
Activty D

afs Pipe Repairs & Improvement 4
@ A1000 Contract Award Date Physical 000d 02Jun2031 A

@ A1010 Stant Project Physical 000d 04Jun-2031 & $0.00

@ A1020 Project Management Duration 1800d O4Jun2031 A O7Juk 1.00 $4,000.00

@ A0 Project Completion Date Phyical -2031 000 $0.00

- & Demolition Piping EV. T p— 127 $2.200.00

@ AI40  Dran Ppng System | “"project _ E :::I $1,000.00; 15 $30000

& A10S0  Remove Damaged Pipi SPIproject I PV. . ol ZPV' $1.800.00 129 $1.400.00

- % Installation Piping System project i 4800000 m $17.500.00
- By Piping 15500 03un-2031 A 27-Jun2031

=r |A1060 | instal Pping & Couplngs
@ A1070  Test Piping  Pressue Y.SPI; Eon PV; PRI

@ AI080  Insulste Piping SPlyroject ¥ ——— [ “zrwwrasi $0.00 000 $5.00000
-/ By Thrustblock n 3 0,00 450000
@ A10%0 SetFoms Phyncal 1.00d 18Jun-2031 000 $1.000.00
& AT100  LayRebxr Physical 1.00d 1992031 000 $2,00000
& A1110  Pou Concrete Phyiical 1.00d 204un 2031 $000 000 $1.00000
@ A1120  Stike Foms Physica 1.00d 260un 2031 EV; $000 000 $500.00
-/ By Quality Assuarance 5004 27Jun2031 ﬁ/‘ [y 000 $3.000.00
@ AT130  Wiite Qualiy Assuance Repot  Physical 400d 279un2031 i $0.00 000 $1.000.00
@ AT140  Final Quaiity Assurance Inspeckion Physica 1004 03W2031 | 07 a0 $0.00 $0.00 2. 000 200000

Figure 18

b) Cost Performance Index

CPI represents a non-clean sum where EV is divided by AC, calculated
independently at each level.
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CPlrqsk = A—Cf
L
Evprﬂject _ E EVL’ Z CPI!'.

= ¥+
ACprajecr E ACE n

CPIProject =

Figure 19 displays our demonstration schedule, again, this time including non-
clean independent CPI values at the task-, deliverable-, and project-levels.

Activities
prjecs wos
7 Layout: Standard Earned Value Layout Flter: All Activities
Activty D Schedule Cost Performance Estimate Al
Type Cost] Completion | Performance index. Index Completion Cost
= Pipe Repairs & Improvement 490 " $125 # $4 8 S84 { ii

@ A1000 Contract Award Date Phyncal 000d 023un2031 A 40,00 (i) 000 $0.00
@ AI010 Stait Project Physical 000d 062031 A 0 $0.00 000 000 $0.00
@ A1020 Project Managemeni Duration 1800d 044un2031 A 074ub-2031 21257 & $4.000.00 044 1.00 $4.00000
@ A0 Project Completion Date Physical 0.00d IR0 0 $0.00 0.00; 000 $0.00

- % Demolition Piping EV. $2.800.00 100 127 $2.200.00
@ AI40  DranPpng System CPI I project __ 1.00000 1 1 $1,000.00 1.00 15 $800 00
@ AI050  Remove Damaged Pipin project — AC ) i $1.800.00 $1,80000 1.00 129 $1.400.00

- & Installation Piping System project $8.000.00 $17.60000 0% m $17.50000
- By Piping 15500 03un-2031 & 27-Jun-203 I $10,000.00 040 m $10,000.00

=v 141060 | Instal Piping & Coupling $4,000.00
@ A1070  Test Pipng o Pressue Y CPl; foam $1.000.00 000 0.00 $1.000.00
@ A1080 Inaulste Pipng CPlproject * T N2 22un203 $5.000 00 000 000 $5.000 00
- By Thrustblock N2 2203 $4500,00 000 000 $450000
@ A10%0 SetFoms Physical 1.00d 1892031 | 194un2031 $1.000.00 000 000 $1.000.00
& AT100  LayRebx Physical 100d 1902031 | 20dun2031 $2,00000 000 000 $2,00000
@ A1110  Pou Concrete Physical 1.00d 200n2031 | 239un2031 EV: $0.00 $1.000.00 000/ 000 $1.000.00
& A1120  Suike Foma Physical 1.00d 2692031 | 279un2031 l 000 $600.00 o 00 $500.00
-/ % Quality Assuarance 500d 27Jun2031 0792031 AC $0.00 $3000.00 000 000 $3,000.00
& AT130  Wiite Qually Assurance Report  Physical 400d 279un2031 | 039u-2031 { $0.00 $1.000.00 0.00/ 000 $1.000.00
& AT140  Final Quality Assurance Inspecion Physical 1.00d 0NG2031  07Ju2031 $0.00 $0.00 $2.000.00 000 0.00 $20000 00

Figure 19
iii. Divergence — Estimate to Complete

Project ETC diverges from the bottom-up sum of task ETCs (ETCtask) in both the
RC and PF formula methods.

a) Management ETC (Remaining Cost)

The remaining cost ETC—known as management ETC—uses this equation
from project-level costs:

ETCP'roject = Bcpraject - Acprﬂject
This differs from the bottom-up sum:
ETCProject * Z ETCi
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(unless divergence = 0%)

Figure 20 displays the ETC project, by labor costs versus the Y ETCtask.

Projects

~ Layout: Standard Earned Value Layout Fitter: All Activities
Activity D

Activiti ‘

Schedule| Cost Performance Estimate To

Index Complete

mts Pipe Repail's & Improvement 20.00d] 02un2031 A | 27Jun-2031 7777 063
@ A1000 Contiact Award Date 0.00d 02Jun2031 A . $0.00

@ A0 Start Proect Physical 000d 04Jun-2031 A $0.00 0.00 0.00 $0.00
W A1020 Project Management Duration ] $1,777.78 T 1.00 $2.222.22
& A1030 Project Completion Date Physical 0.00d $0.00. 0.00 000 $0.00
- By Demolition Piping $0.00
- A1040 Drain Piping Sy. . : - o $0.00

o o theind ETCoroject —IBCp,.ojec —WCproject}* Z ETC; unless divergence = 0% i

- % Installation Piping Sy $1933333
-/ By Piping 1200d 0SJun-203TA  Z3Jun-2031 $11,000.00 $1,800.00 06/ 185 $11,400.00
@ A1060  Install Piping & Couplings Physical 300d 03Jun-2031 A 16Jun-2031 $4,000.00 $1,800.00 083 185 $4,400.00

@ A1070  TestPiping at Pressure Physical 050d 16Jun2031  16Jun-2031 $2.000.00 $0.00 0.00 000 $2,000.00

@ A1080  Insulate Pipng Physical 400d 18Jun2031  23Jun-2031 $5,000.00 $0.00 000 000 $5.000.00

-/ By Thrustblock 5004 179un2031  23Jun-2031 $4,600.00 $0.00 0.00 0.00 $4,600,00
@ A1080 SetForms Physical 1.00d 174un2031  17Jun2031 $1.000.00 $0.00 000 $1.000.00

@ AN00  LayRebar Physical 1.00d 18Jun-2031  18Jun-2031 $2,000.00 $0.00 Z ET C 000 $2.000.00

@ A0 Pow Concrete Physical 1.00d 1842031 15Jun-2031 $1.000.00 $0.00 t 0.00 $1.000:00

@ A1120  Stike Forms Physical 1.00d 23Jun-2031  23Jun-2031 $600.00 $0.00 0.00 $600.00

- By Quality Assuarance 400d 24Jun-2031  27Jun-2031 $333333 $0.00 uu 0.00 $3333.33
@ A1130  Wiite Quality Asswance Repot  Physical 300d 24Jun2031  26Jun-2031 $1.33333 $0.00 0.00 0.00 $1,333.33

@ A1140 | Fnal Quality Assurance Inspection Physical 1.00d 27Jun-2031  27Jun-2031 $2.000.00 $0.00 000 0oo $2,000.00

Figure 20

There are numerous reasons for the ($-1,600) divergence shown in Figure 20
($25,733.33 — $5,777.78 versus $21,555.55). A likely explanation is that the
scheduler specified At Completion Labor Costs (ACC), a practice often used in
schedule-recovery scenarios.

b) Parametric Approaches (PF-Based)

Project-level parametric ETC versus task-level sum:

ETCproject = PF X (BACyroject — EViproject) # LETC; , i =task

(Divergence occurs when PF #1 (1/CPI, 1/(CPI x SPI), or scheduler specified)

Figure 21 shows task-level ETC rollup versus project-level parametric ETC.
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Activities
Projects WBS Activities

& A1000

v Layout Standard Earned Value Layout

=T Py

Fiter: Al Activites

Estimate To

Complete

Contract Aw Physical U0 oo

SPIl o 000d 04Jun2031 A $0.00 $0.00 $0.00 $00C

|SP1 = — —_—n 1800d 04Jun-2031 A 07Jub2031 $1.77778 $777.78  $771.78 $322222
{prafect " 5Y n = 000d 072031 3000 000 5000 3000
- 4y LUemolition FIping 200d (5Jun2031 A 0BJun2031 A $2800.00 $280000 $2200.00 $2,800.00 1.00 127 $00C
) o 1.00d 05Jun2031 A 05Jun2031 A $1,00000 $100000  $800.00 $1.000.00 1.00 125 $00C

CPI _ 3 1.00d 0BJun-2031 4 08Jun-2031 4 $1.80000 $1.80000 $1.400.00 $1.800.00 1.00 129 $00C
= project ZAC 2050d 0SJun2031A 0792031 $8.000.00 $2,000.00 $2.000.00 $17.600.00 0% 1.00 $15600.0C
§ 1550d 08Jun2031 A 27Jun2031 $5.000.00 $2000.00 $2,000.00 $10,000.00 040 1.00 $2,000.0C

1 1 050 100 $2.0000C

g g 000 000 $1,0000C

ETCproject = PF X (BACprojectl— l where PF = 1,.—, - ,or Specified | . i — s
ki w i CPI'(CPI 000 000 $46000C

& A0S0 SetFoms Physical 1.00d 18Jun2031  19Jun-2031 $1.000.00 $0.00 $0.00 $1,000.00 aoo 0.00 $1,000.0C

9 000 0.00 $2.000.0C

t aoo 000 $1.000.0C

ETCpratuce —IPF X (BACyroject — EVprogece ] # Z ETC; when PF # 1 ] Z ETC; o e —

3 ao0o 0.00 $3.000.0C

g = E : 000 000 $1.,0000C

@ A1140  Final Qualty Assurance Inspection  Physical 100d 03Ju2031 07Ju2031 $000 $0.00 $0.00 $2.000.00 000 000 $2.000.0C

Figure 21

Figure 21 confirms that when PF # 1, task-level parametric ETC rollups diverge
from the project-level ETC.

5. Cumulative and Forecast Performance

We aim to assess the cumulative status of our schedule, then select an ETC
setting that best aligns with our progress to forecast the remaining budget and
the cost efficiency required to complete the work.

A. Cumulative Performance

Figure 22 displays the EV data needed to assess the to-date cumulative
performance of our schedule.

Activities
Projects WBS Activities
 Layout Standard Esmed Visue Layeut

Actvty ©

=@ Pipe Repaiis & improvement
@ A1000 Contract Awaid Oabe

= A0 St Proyect
- A0 Promct Managemment
@ Al030 Pract Completion Dole
- % Demolition Piping
@ AIGH0  OunPong Syiten
@ A0S0  Remove Damaged Porg
5 Installation Piping System
B Piping

& AI060  leatal Ppng & Couplng:
@ AIC70  Test Pprg o Precsuse
@ A1080  Irauste Ppeg
- By Thrustblock
@& AI00 SetFoms
@ AT00  LayReb
@ A0 Pow Concrste
@ AN20  Stike Fome
- iy Qualty Assuarance

@ A0 Wike Qually Asnaance Report
@ AT180  Find Qually Assuance Inspection

Fiter A¥Activtes

000d 02Jun2031 A
000 0440 2031 A
14504 0dunr2031 A

0,004 0542031 &
000d 06-burr2031 A
1450d 09Jun2031 4
950d 09dum2031A
150d 0942091 A
1.00d 17-4un 203
400d 23dun2001
7,004 18402031
1.00d 183urr 2031
1004 19Jun2001
1.00d 204un 2031
1.00d 26:un 2031
S00d 279un 2031
400d 272001
1.00d 032031

07-3d- 2031
075200
06342031 A
50 2031 A
02031 A
0702001
2742031
170n 2031
18urr 2031
2702031
e 20
132031
2092071
Bdn 203
272031
0742081
032031
0732031

$000

so00

$000 $000
$777.78  $TLT8
$000 $000
4280000 $220000
$1.00000  $800.00
4180000 $1.40000
$200000 $1.80000
$200000 $3.80000
$200000 $1.60000
$000 $000
$000 $000
$000 0w
$000 $0.00
$000 s000
$000 0w
$000 $0.00
$000 000
$000 $000
$000 $000

$00 [
$4.00000 au
$0.00 Qoo
4280000 100
.00000 100
$1,800.00 100
$1750000 az%
$10,00000 a4
$4.000.00 0%
$1.00000 aco
$5.00000 [
460000 a0
$1.00000 aco
200000 am
.00000 a0
60000 am
300000 a0
$.000.00 a0
200000 am

wndex IS [u]T]

S0 01 o

T[FIsIs[u]T

08 Jats | ez | 3
iEEE0EIEGEEE0ECNAEEUNIEEE

$ Conhact Amerd Date, (2Jun-2031 A
Stan Project. 04 Jun 2031 A

o S

Inital Pping & Couplng:

 Pressue
: .
L W——
O Sy oo |
R |y Rebs
C
e Stiie Foms
=q Wwite]
- e

Figure 22
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Figure 22: has CPI 1.17 (efficient spending) but SPI 0.44 (severe distress).
Students from one company reported that SPI < 0.95 triggers recovery plans
and SPI < 0.85 risks contract termination. Our demo (SPI<<1) is in serious
trouble.

B. Forecast Performance

We must decide which ETC setting to use when forecasting. Remember that P6
Professional computes the TCPI using EAC.

BAC — EV

TCPlpg = ————
P T EAC - AC

The equation for EAC is AC + ETC, so EAC is driven by ETC. The question

becomes which ETC setting we should use to forecast our schedule’s ETC and,

therefore, EAC?

A CPI > 1 indicates good cost efficiency; TCPI uses BAC because the budget
remains achievable. However, reasonable spending yielded an SPI of 0.44
(compared with the student-reported 0.85 contract-removal threshold), indicating
schedule failure despite cost control.

Before deciding on our ETC technique, we should first assess the status of
construction completion. Figure 23 lists the Physical %, Duration %, Activity %
and Schedule % Complete.
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Activities

S
~ Layout: Standard Percent Layout Fitter: All Activities
Activity 1D Activity Name Original| Remaining | Start Finish Schedule % Activity % Duration % Physical %
Duration Duration Complete: Complete: Complete: Complete:
=6& Pipe Repairs & Improvement 2450 4.50d| 02-Jun-2031 & | 07-Jul-2031 ;
= Al000 Contract Award D ate 02-Jun-2031 & 00z
& A0 Start Project 0.00d 0.00d | 0d-Jun-2031 & 100% 100% 100% 100%
& A1020 Project Management 18.00d 14.50d | 04-Jun-2031 A | 07-Jul-2031 44 44% 19.44% 19.44% 0%
& A1030 Project Completion D ate 0.00d 0.00d 07-Jul-2031 0% 0% 0% 0%
- By Demolition Piping 2.00d 0.00d 05-Jun-2031 & DB-Jun-2031 A 100% 100%
& Al040 Crrain Piping System 1.00d 0.00d | 05-Jun-2031 & | 05-Jun-2031 A 100% 100% 100% 100%
& Al050 Remaove Damaged Fiping 1.00d 0.00d | 06-Jun-2031 & | DB-Jun-2031 A 100% 100% 100% 100%
-/ By Installation Piping System 20.50d 14.50d 09-Jun-2031 & 0F-Jul-2031 45.45% 29.27%
- By Piping 15.50d 9.50d 03-Jun-2031 & 27-Jun-2031 50% 3|AE
& AT0E0 | Install Piping & Couplings 3.00d 1.50d | 03-Jun-2031 & 17-Jun-2031 100% 50% 50% 50%
@ A1070 | TestPiping at Pressure 1.00d 1.00d | 17-Jun-2031 18-Jun-2031 100% 0% 0% 0%
@ A1080 | Insulate Piping 4.00d 4.00d | 23Jun-2031  27-Jun-2031 0% 0% 0% 0%
- By Thrustblock 7.00d F.00d 18-Jun-2031 27-Jun-2031 B5.22% 0%
@ A1090 | SetForms 1.00d 1.00d 18-Jun-2031 19-Jun-2031 100% 0% 0% 0%
@ A1100  LayRebar 1.00d 1.00d 19Jun-2031 20-Jun-2031 100% 0% 0% 0%
@ A0 Pow Concrete 1.00d 1.00d | 20-Jun-2031 23-Jun-2031 0% 0% 0% 0%
@ A1120  Stike Forms 1.00d 1.00d | 26-Jun-2031  27-Jun-2031 0% 0% 0% 0%
- By Quality Assuarance 5.00d 5.00d 27-Jun-2031  O7-Jul-2031 0% 0%
@ A1130 Wwiite Quality Assurance Report 4.00d 4.00d 27-Jun-2031 03-Jul-2031 0% 0% 0% 0%
@ 41140 | Final Quality &ssurance Inspection 1.00d 1.00d | 03-Jul-2031 07-Jul-2031 0% 14 0% 0%
Figure 23

Activity % Complete is either Duration % or Physical %, depending on the
Percent Complete Type of the task assignment.

Figure 23 shows 51.55% Schedule % Complete versus 40.82% project-level
Duration % complete—indicating a true 40% construction progress. (Note that
Physical % and Activity % do not tabulate at the deliverable-levels.) The
cumulative CPI after 40% should be considered a stable indicator going forward.

Thus, our schedule scenario is a lump-cost-loaded, progressed schedule with
SPI << 1, CPI > 1, 40% construction complete and Technique for Computing
Performance Percent Complete: Activity % Complete.

Our project shows CPI > 1 but SPI << 1, requiring ETC = Remaining Cost. Table
3’s Scenario 8 (CPI>, SPI<) is the closest match for our cost-efficient yet
schedule-distressed state. Scenario 8’s forward view: baseline cost is
reasonable; schedule is optimistic. But our SPI<<1 signals worse distress. We
require guidance that is more specific to our situation.

Table 4 validates ETC techniques for our scenario (40% complete, SPI << 1,
CPI>1).
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Table 4 — Validity of ETC Technique for SPI <<1, CPI > 1, 40% Construction

4 ETC
Technique

1 Remaining
Cost

2 PF=1.0

3 PF=1/CPI

4 PF = 1/(CPI x
SPI)

5 PF scheduler

specified

Acceptable

Yes

No

No

No

No

Complete

Reasoning

Honors at completion cost override while activity
% complete drives EV correctly. Manual
duration/cost schedule recovery achieved at the
new EAC.

Does not recover the schedule, and the formula
recalculates from BAC, regardless of the manual
at-completion cost override.

Past CPI efficiency is stable but cannot
accommodate schedule recovery from SPI << 1,
and the formula recalculates from BAC regardless
of the manual at completion cost override.

No schedule recovery, it blends SPI and CPI
trends, but SPI << 1 skews PF; the manual at-
completion cost override is also overwritten

No schedule recovery and the manual at-
completion cost override is also overwritten.

Table 4 shows that only (1) ETC = Remaining Cost is viable for time-constrained
recovery. All (2-5) alternatives compute ETC with schedule slippage. Further, (2-
5) ETC techniques use formulaic overrides:

ETC = PF X (BAC — EV)
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These recompute your manual ETC from increased recovery costs.
Management-directed recovery requires preserving the specified ACC.

For a non-time-constrained schedule: PF=1 (optimistic), PF=1/CPI (most likely),
and a scheduler-specified option (Project Manager confidence required) merit
consideration. Eliminate PF = 1/(CPI x SPI) when SPI << 1, as this
disproportionately skews the PF. All (2-5) accept schedule slippage versus ETC,
remaining cost recovery. Weigh divergence rollup error % for final selection.

Conclusion: ETC = Remaining Cost (1) is our primary choice because it honors
the manual EAC override and enables schedule recovery. Secondary options
are PF backups (2-5), calculated prior to recovery implementation. Recovery
testing will confirm (1) as preferred, then rank (2-5) by rollup error, EAC, and
cost forecast.

C. Manual Schedule Recovery

Our overarching schedule recovery plan is to shorten key critical-path tasks,
which are Physical % and Fixed Duration and Units. This surgical compression
should reduce project duration while requiring a proportionate adjustment to the
ACC for each compressed task. After manual entry, we will recalculate the
schedule, keeping the DD on June 16, 2031, at 8:00 AM.

Figure 24 displays the schedule recovery plan for (40% complete, SPI << 1, and
CPI1 > 1 conditions)

Activities a
Projects Wais  Activities

/ Lapent Layod - Schecue Rncovery Fow AlAchvees
[Percent Complese | Ocgna| Remainng|  Varesce - BL| Dursson |
|Tyoe | Durwion|  Durwton| eaject fivmh Dete|  Compinte

Reduce duration by 1-day
Set Physical % 83.33%

1-day
Set At Completion Cost $1,333.33

EEERERREREEREE s
FEEEEEEREEREBEEREE

Figure 24

i. Pre-Schedule Recovery

Before recovery, verify that the project-level ETC equals the Remaining Cost. In
the WBS tab, select the top-level project WBS element and confirm that ETC =
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Remaining Cost (BAC — EV). (Refer to Figure10: WBS tab, bottom details,
Earned Value tab).

ii. Schedule Recovery Steps
Apply task changes:

« Install Piping & Couplings: reduce duration by 1 day, Physical % =
83.33%.

« Test Piping at Pressure: reduce duration by 0.5 days.

« Write Quality Assurance Report: reduce duration by 1 day.

Run Schedule Tool (F9): Set DD to June 16, 2031, 8:00 AM and recalculate:

« Verify Current Finish reflects June 27, 2031, 4:00 PM

« Confirm Project Completion matches the BL Project Finish column.

« Note Install Piping & Couplings task auto-resets to 1,800 h; Actual Units to
3,333 h.

iii. Post-Schedule Recovery
Manual Units Entry:

. Install Piping & Couplings: reset AU to 1,800h ($1,800 AC) and set At
Completion Units (ACU) to 6,200h ($6,200 ACC)

. Test Piping at Pressure: set to 2,000h ACU ($2,000 ACC)

. Write Quality Assurance Report: set to 1,333h ACU ($1,333 ACC)

« F9 Recalculate Schedule and confirm units/costs hold.

iv. Schedule Recovery Duration/Cost Results

Figure 25 displays the recovered project.

$ Cortiact Araed Dite. 02.Jun 2031 O OAM A
Stan Project, 06-Jur 2071 0800 A4 A
i Progect Margerent
P bor Complten D
W=y Dpvciéion Fong |

8 Dran Pang Systere
s erve Danarged Py
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Figure 25

As verified in the Schedule Recovery Steps, the project meets the baseline end
date. AC and ACC values: Install Piping & Couplings ($1,800/ $6,200), Test
Piping at Pressure ($2,000) and Write Quality Assurance Report ($1,333).

D. Preliminary EAC and TCPI Results

We present the base schedule for the primary schedule-recovery ETC =
Remaining Cost scenario (1) and the base non-recovered schedule for
secondary scenarios (2-5). We then present preliminary EAC/TCPI results for
scenario (1), followed by scenario (2), which is representative of the
computations for follow-on scenarios (3-5).

i. Recovered Schedule — ETC Setting 1

The recovered schedule EV data is shown in Figure 26.

Activities.

Projects WS Activities

200000

Figure 26

Figure 24 shows the schedule completed as originally planned. We shortened
three critical tasks to achieve the end date. The schedule has a new EAC of
$27,333, SPI of 0.63 and CPI of 1.37. The TCPI is computed as follows:

BAC —EV _ $24,400 — $7,911 _ $16,489
EAC —AC  $27,333-5,778 $21,555

TCPIpﬁ =

The TCPI of 0.76 indicates we can complete the project according to the
schedule recovery plan’s $27,333 EAC while maintaining a CPI of 0.76—
providing a reassuring spending buffer.

ii. Non-Recovered Schedule — ETC Settings 2-5

© 2026 Ten Six. All Rights Reserved

Page 36



TENSIX

These scenarios miss the end date but offer alternative EAC budgets and cost
efficiencies. Decision-makers may accept a slight delay if the project is not
strictly time-constrained. Include one of these alternative scenarios alongside
the recovery plan in the final report.

Figure 27 shows the schedule progress without schedule recovery (scenario 2),
which is representative of scenarios 3-5.

Activities

This schedule forms the basis for investigating ETC approaches 2 through 5. To
match the project-level TCPI in Figure 27, first confirm that PF = 1. Note TCPI
computes for each PF setting: 1, 1/CPI, 1/(CPI x SPI, and scheduler-specified.

Scenario 2: This non-recovered schedule (PF = 1) has a new EAC of $23,600,
SPI of 0.44 and CPI of 1.17. The TCPI is computed as follows:

BAC —EV $24,400 — $5,578 _ $18,822 _

TCPlpe = = — -
P T FAC — AC ™~ $23,600-5,778  $18,222

The TCPI of 1.00 indicates we can complete the project with slippage and a
reduced EAC budget of $23,600, while maintaining a CPI of 1.00—no cost
buffer.

Scenarios (3-5): computed similarly but with distinct PFs: results to follow.
e. Final EAC and TCPI Results

Results for all scenarios (1-5) are tabulated together for comparison.

i. Decision Matrix EV Calculation Inputs

© 2026 Ten Six. All Rights Reserved

Page 37



TENSIX

Table 5 lists the EV data inputs for all ETC techniques; again, (1) Remaining
Cost denotes the only schedule-recovery scenario.

Table 5 — Inputs

Actual

# | ETC PF  CPlprj SPlprj Budgeted Labor BAC EV

Technique Labor Cost C

ost

1 ggga'”'”g NA 137 0.63 $25,733 $5,778 NA NA
2 PF=1 1.00 NA NA NA NA $24.400 = $5,578
3 PF=1/CPI 085 1.17 NA NA NA $24.400 = $5,578
g PREVECPL 190 147 0.44 NA NA $24,400  $5,578

x SPI)
5 PF=125 125 0.8 NA NA NA $24.400 = $5,578

From Table 5, (ETC Technique 1):

. Budgeted Labor Cost: $25,733 (post schedule recovery budget).
« Actual Labor Cost: $5,778 (schedule recovery funds spent per DD).

Project Management AC is higher due to a compressed schedule (versus non-
compressed inputs for other ETCs). Fixed funding and shorter duration equate
to larger AC.

Install Piping and Couplings EV:

EVPhysimt% =P h}’SiCﬂf % X BACtqsk
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Compressed RD_revised increases Physical % complete in the above equation
and EV amount.

ii. Reliability/Decision Matrix Results

Table 6 tabulates the ETC and divergence for each ETC Technique, along with
an assessment of the acceptability of the results.

Table 6 — Divergence and Acceptability

ETC_project

ETC ETC_project Rollup - .
# Technique BAC Computation g_lil_z:n ek Error Acceptability  Rationale
Common for
. baseline
Féent‘a'”'”g $24.400  $19,956 $21,556 7% Acceptable schedules,
0s LOE-driven,
documented
PF = 1 $24,.400  $18,822 $19,022 1% Excellent validity
’ ’ ’ confirmed
Exceeds
10%, CPI
PF = 1/CPI $24,400 $16,087 $18,622 -14% Warning rollup
distortion
apparent
PF = 1/(CPI Aggregation
x SPI) $24,400 $36,562 $24,565 49% Unacceptable error
PF=125  $24400 $23528 $23,528 0% Perfect Validity
’ ’ ’ ’ confirmed

Table 7 summarizes each range and required actions.
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Table 7 — ETC Divergence Tolerance Levels

0-5%  Excellent No action required

5-10%  Acceptable Document drivers, continue monitoring
10- Warni Investigate causes, consider bottom-up
20% arning only

>20%  Unacceptable @ Use bottom up Y ETC_task exclusively

Reviewing Tables 6 and 7 together, the overall results look agreeable. Schedule
Recovery Scenario (-7% rollup not-great-but-acceptable range): We need to
document the cause of this rollup error. Investigating, we follow the logic:

ETC = BAC - EV
EVproject = BACproject — ETCproject = $24,400 — $19,956 = $4,444

Z EVyask = BACproject — Z ETCrqsk = $24,400 — $21,556 = $2,844

EVsap = EVproject — y EViger = $4,444 — $2,844 = $1,600

The Project Management LOE overweights progress; it is EV = PV, while the
Install Piping and Couplings task has EV < PV. The accomplishment (EV) of
Project Management is not compatible with the schedule slippage of the other
tasks. It is the driver of the CPI divergence:

© 2026 Ten Six. All Rights Reserved

Page 40



TENSIX

_TEV, Yy

Cpl[::nru::-ie‘ct - ZAC' * n
i

The -7% rollup error stems from:

* EV vs. AC gap (document as primary cause)

* Project Management LOE task EV overweight (key driver)
ETC Senarios:

« PF =1,1.25: Valid results confirmed

« PF = 1/CPI: Warning range — investigate + consider sole use of bottom-
up analysis

« PF =1/(CPIxSPI): Aggregation errors — use bottom-up ETC_task sum
only

Having assessed the reliability of our output, Table 8 presents the decision-
making results.
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The last four columns in Table 8 present leadership data, including the number
of days from baseline finish variance, the BAC (baseline budget) relative to the

ETC
Technique

Remaining
Cost

PF = 1

PF = 1/CPI

PF =
1/(CPI x
SPI)

PF=1.25

ETC_project
Computation

$19,956

$18,822

$16,087

$36,562

$23,528

ETC_project
Sum
ETC_task

$21,556

$19,022

$18,622

$24,565

$23,528

Rollup
Error

-7%

-1%

-14%

49%

0%

T

Table 8 — Reliability/Decision Matrix

Variance
BL
Project
Finish
(Days)

-4.5

BAC

$24,400

$24,400

$24,400

$24,400

$24,400

EAC

$27,333

$23,600

$23,400

$27,743

$23,528

—NSIX

TCPI

0.76

1.00

1.01

0.77

0.80

EAC (forecasted total cost), and the required cost efficiency for each scenario to
achieve the EAC.

F. Demonstration — Summary

ETC Technique (1) Remaining Cost has zero variance; (1) meets the schedule.
Its schedule recovery was successful. Furthermore, its forecast is trustworthy; it
has a -7% divergence rollup error, which is acceptable if its drivers’ EV vs. AC

gap is documented. Based on this documentation, we conclude that scenario (1)
achieves schedule conformance at a cost of $2,933 and a TCPI buffer of
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0.76. Scenario (5) saves $872 with a TCPI buffer of 0.80 and accepts a
schedule slip.

Based on the EV data and metrics, two promising scenarios emerge: (1) meets
the schedule at a new budget with a conservative required cost efficiency; (5)
accepts slippage for a reduced budget with similar efficiency.

6. Conclusion

Proper EAC/TCPI forecasting requires schedulers to first understand schedule
progress measurement, EVM fundamentals and ETC techniques.

PV, AC, BAC and EV aggregate as clean sums; CPI/SPI exhibit non-clean
aggregation. Additionally, there is a rollup divergence between the bottom-up
task ETC sum and the project-level formulas.

For the most accurate funding forecast, utilize the bottom-up ETC method. This
approach is more accurate than project-level formulas because it aggregates
individual task estimates.

Compute both methods and the % rollup error. Reasonable rollup errors, such
as the -7% schedule recovery (with a documented LOE driver), confirm bottom-
up reliability; larger unexplained errors require a fully documented bottom-up
approach.

Effective forecasting yields a realistic EAC with TCPI<1 cost buffer, which is
what you want.
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