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Analyzing Complex Multi-Contract Projects
Outline

* Problem definition

» Data sources description/tool development
* Monthly process

* What types of analysis can be done with this tool?
* What does the final product look like?
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Analyzing Complex Multi-Contract Projects
Problem Definition

* Analysis of a complex project with multiple contracts that are reporting
separately at a variety of different levels & need to provide consistent
and meaningful analysis at the top and individual contract levels.

- Complete IPMRs for two contracts
- IPMR Format 1 data for six contracts
- Empower data is only available for three contracts

 Empower will not work as a tool because, as noted, some contracts do
not have Empower data

* While several of the contracts with minimal data are small, they also
represent a significant portion of the remaining work and the majority
of the project Cost/Schedule/Technical issues; so analysis will miss
key issues because these issues are not included in the data
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Analyzing Complex Multi-Contract Projects
Data Sources Description/Tool Development

* With these varied data sources a tool was needed that:
- Requires minimal data input
- Allows for adjustments based on noted issues

- Provides consistent and useful analysis for Mission Managers and PMPO
leadership at the top level and at the individual contract level

* An existing tool analyzing the largest contract (about 70% of the
budget) was already being used; tool meets the requirements above,
but the tool needed to be modified to provide individual contract and
total project analysis; these are the adjustments that were made:

- The revised tool is a single Excel spreadsheet file with a tab for each of the
Contracts

- A summary tab was developed that automatically summarizes the data from the
other contract tabs to provide top level Project analysis

- Automatic chart generation is included in the spreadsheet tool
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Analyzing Complex Multi-Contract Projects
Monthly Process — Adjusting the Data (1 of 4)

» Adjust the spreadsheet data and charts to ensure everything is being accurately presented fo”r each of the'
contract data tabs

Add a row of data above the last month’s row for each tab & update the dates — For the Contract tabs
Update the CPly, guos COlUMN, & Earned Schedule calculation for the current month and previous month
Update the charts to reflect the last 12 months of data

Lock in any specific adjustments made in the previous month

: , Current Month’s Spreadsheet
Previous Month’s Spreadsheet o o
C { i th 3 t ab - Highlight the 12t prior month - Update the date to the current month
OPy MOst recent montn's Tow & past above - Update the BCWS/BCWP/ACWP/BAC/EAC,x_using contract data
- Save as current month’s spreadsheet =—
DATA Month BCWS BCWP ACWP BAC VACs EACs DATA Month BCWS BCwP ACwWP BAC VACs EACqy
Feb-22 $1,359.80 S 1,256.44 5149821 $1850.43 $ (257.89) § 2,108.32 Mar-22| $1,389.08 S 1,290.90 5154447 5185111 5 (276.41) S 2,127.52
Mar-22| $1,389.08 $ 1,290.90 $1,544.47 $1,851.11 $ (276.41) $ 2,127.52 Apr-22/ 51,419.85 5 1,342.97 51,586.87 51,857.56 5 (287.23) 5 2,144.79
Apr-22| $1,419.85 $ 1,342.97 $1586.87 $1,857.56 $ (287.23) § 2,144.79 May-22| 51,447.71 5 1,372.78 51,649.72 51,882.67 5 (290.38) 5 2,173.05
May-22| $1447.71 $ 1,372.78 $ 164972 $188267 % (290.38) $ 2.173.05 Jun-22| 51,468.35 5 1,396.16 S 1,687.87 51,884.75 5 (299.53) S 2,184.27
Jun-22 $1,46835 $ 1,396.16 S 1,687.87 $1,884.75 § (299.53) $ 2,184.27 Jul-22| 51,488.25 5 1,430.85 51,726.46 51,885.75 5 (308.94) 5 2,194.68
k22| $1,488.25 $ 1,430.85 5 1,726.46 51,885.75 S (308.94) 5 2,194.68 Aug-22| 51,520.41 5 1,453.76 51,754.22 51,907.14 5 (36B.55) 5 2,275.70
Aug-22| $1,52041 S 1,453.76 $1,754.22 $1,907.14 S (368.55) $ 2,275.70 Sep-22| $1,538.47 S 1,478.05 $1,79598 $1,910.48 $ (371.29) S 2,281.77
Sep-22) $1,538.47 § 1,47805 $1,79598 $1,91048 $ (371.29) § 2,281.77 Oct-22| 51,559.65 5 1,502.08 51,834.19 51,911.48 5 (379.62) 5 2,291.10
Oct-22 $1,559.65 $ 1,502.08 $1,834.19 $1,911.48 $ (379.62) $ 2,291.10 Nov-22/ 51,577.07 5 1519.76 51863.69 51,911.95 5 (383.81) 5 2,295.76
Nov-22| $§1577.07 § 1519.76 5186369 $1911.95 S (383.81) S 279576 Dec-22| 51,591.99 5 153638 5189402 5191197 5 (386.81) S 2,298.78
Dec-22) $1,59199 S 153638 $ 189402 $191197 $ (386.81) $ 2,298.78 > Jan-23 51,60866 5 156091 51,931.85 51,913.96 5 (386.33) 5 2,300.30
> Jan23 $1,60866 $ 1,560.91 5 1,931.85 $1,913.96 5 (386.33) $ 2,300.30 | Feb-23) $1,622.27 5 157562 $1,962.70 $1,913.01 |5 (425. 32]|$ 2,338. EE'-I
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Analyzing Complex Multi-Contract Projects
Monthly Process — Adjusting the Data (2 of 4)

» Adjust the spreadsheet data and charts to ensure everything is being accurately presented for each of the
contract data tabs

Add a row of data above the last month’s row for each tab & update the dates — For the Contract tabs

Update the CPI,,, CPlgu.s» & Earned Schedule calculation for the current month and previous month

Update the charts to reflect the last 12 months of data

Lock in any specific adjustments made in the previous month

Earned Schedule Formula Update
- Earned Schedule tracks schedule in terms of time

CPlq,, CPlg - It tracks where the BCWP falls between time period
, , 0s . : .
- (Current month BCWS - Previous month’s BCWS)/ - Update formula 32 & 33 and provides an ES value in terms of time
(Current BCWS-Previous Month’'s BCWS)=CPlI,,
- Inserting the row changes the calculation s
DATA Month BCWS P { (A1) sch.(ES) Svit)  SPift)
CPI-JPL CPI-KTR Mar-22| $1,389.08 5 1,290.90 26 2260  (3.40) 0.87
e 06 & 133090 & o7 o og oMo TP Phacuss 22| $144773 | & vamaTa| 28 2544 sl 0o
| Mar-22| 51,389.08 S 1,290.90 S 1,544.47 1 0.74 0.82 0.74 0.87 0.96 0.78 ay I.d : b = 26'23 2'?? {]Igl:}
. Apr-22) $1,419.85 $ 1,342.97 $1586.87 123  0.88 T g o - Jun-22| $1,468.35 5 1,39.16 39,2823 [2-51} %0
) May-22| $1,447.71 5 1,372.78 $1,649.721 047  0.82 047 082 0.97 0.79 A:-'lji z:.:gg-ii i :I:zg-:; 2 EZ.”; o1
f Jun-22| $1,468.35 S 1,396.16 51687871 061  0.79 061 079 0.98 i g 5204 453, z : _
1 Jul-22 51.483-25 5 1.430-35 5 1.?15-4!:-"' .90 0.B3 0.90 0.83 0.97 0.80 59[’"22 51.533- 7 3 1. 78.05 32 29.49 [2.51]’ 0.92
] Sep-22 $1,538.47 § 147805 & 1,79598 0.58 0.77 058 0.77 0.89 0.79 MNov-22| 51,577.07 5 1,519.76 34 3098 (3.02) 0.91
| otmsums simmosiews 08 00 iG] o om  ap|[ xRt swem m osiw o o
! MNov-22 51.5??.':'? 5 1.519.?5 51.353.59 = . 0.60 0.69 0.91 0.77 : L ° —_ = '. s
| Dec-22| $1,591.99 § 153638 § 189402 055  0.68 T A B | Feb-23 $1,622.27 | § 1,575.62| 37|=AB20+((C25-B20)/(B21-B20)) |
Jan-23| $1,60866 | 5 1,560.91 | $ 193185 065  0.64 065| 0.64 0.96 0.78
— | Feb-23 $1,622.27 | & 1,575.62 |  1,962.70 ={C25-C24)/(D25-D24) D.4EF=1"-".-'J'.'+|"'."-."2li'-"'-'..:..'+"."l.|'2 J+W244W25)/6 33.75
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Analyzing Complex Multi-Contract Projects
Monthly Process — Adjusting the Data (3 of 4)

i "L..._:._a‘f-‘ 1-

» Adjust the spreadsheet data and charts to ensure everything is being accurately presend flchjr each of the'
contract data tabs

Add a row of data above the last month’s row for each tab & update the dates — For the Contract tabs

Update the CPly, guos COlUMN, & Earned Schedule calculation for the current month and previous month
Update the charts to reflect the last 12 months of data

Lock in any specific adjustments made in the previous month

Select Data Source ? -
= ﬂ Chart data range: +
Current Month’s Spreadsheet (Feb 23 |n thlS example) =& The data range is too complex to be displayed. Ifa.r!e'w range is selected, it will replace all of the series in the Series panel.
- For each Contract Spreadsheet — select each chart =
- | Right click on each chart & select datal b——{ Legend Entries (Series) ___ Horizontal (Category) Avis Labels
: : "= = .. " =
- [Update range for the Axis label & data elements — to previous 12 months] | EHad | PPeit | X Bemoe | |_EPean i
- - izl Low -EACSFI ~ [ Feb-22 ”
KTR (Summary) - EAC Range Compare B eacLowvs High A M2
$2,500 o o i _Jl EACIPL Iil Apr-22
$2,400 [Bigh - EAG ] eaccn M May-22
: O]  eacse " Jun-22 v
$2,300 S
& Eﬂh.fm . Hidden and Empty Cells Cancel
$2,200 //
fo—— ° Deete Auxis Labels ? x
] ] Reset to Match Style
dll Change Chart Type.. &xis label range:
221000 =Summary!$A3$14:34325 | = Mar-22, Apr-22..
$1,900 = q,; i 7 (a]4 ! Cancel
$1,800 G o
Mar-22 Apr-22 May-22  Jun-22 Jul-22 Aug-22  Sep-22 C
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Analyzing Complex Multi-Contract Projects
Monthly Process — Adjusting the Data (4 of 4)

- b o i

» Adjust the spreadsheet data and charts to ensure everything is being accurately presend fo'r each of the'
contract data tabs

- Add a row of data above the last month’s row for each tab & update the dates — For the Contract tabs
- Update the CPly su0s COlumMnN, & Earned Schedule calculation for the current month and previous month
- Update the charts to reflect the last 12 months of data

- Lock in any specific adjustments made in the previous month

Current Month’s Spreadsheet — One of the Contract
- Lock in the adjustment made in the previous month -/$0.2 from Jan 23|
- Ensuring the previous month’s adjustments are included in the summary

Previous Month’s Spreadsheet — One of the Contracts
- The Jan 23 Data set has an adjustment for the NASA EAC
- Inthis instance the KTR EAC was higher and used by NASA

chart
i | Higgh - EAC
04 Plot Area EAC low -EACy,  EACy, Ak EACqy  MASA VS, KTR .
T oS 1923 § 194 5 1923 § 1914 $ (0.01) ODDAY g X v | :5D2£1+[{SE24-5E24};’[J2£1‘*KEIL}]H}.E|
Nov-22 & 1930 §  19.20 3 19,30 § 19.20 $ (0.15)
Dec-22 § 1929 §  19.20 5 1929 § 1920 5 (0.16)
Jan-23l 5 19,25 5 19.17 3 18,25 | § 1917 $ (0.20)
NASA Ad| % 0.20
o A P Q R s T u v
High - EAC o, o0 KTR we
DATAMonth  Low -EAC, EACa Lo EACyy; MASAVS KTR %Diff Low i
Dec-22 5 19.20 5 1945 5 1910 5 (0,00 0% 5§ 0I5
lan-23 § 19.17 =5D24+ | E24-5C24)/( r2a*x29) 0T ] 0.0% 5 0.28
Feb-23 % 19.15 5 1922 § 1915 $ (0.23) -L7% % 030
R © o=
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Analyzing Complex Multi-Contract Projects
Monthly Process — Adjusting Summary Spreadsheet

» Adjust the summary spreadsheet:

- Add a row of data above the last month’s row for each spreadsheet & update the dates — Summary data will
automatically populate the chart — you don'’t input the BCWS/BCWP/ACWP/BAC/EAC 1

- Update the spreadsheet formulas the same way they were updated for the 8 contract spreadsheets
- Update the CPly su0s COlumMnN, & Earned Schedule calculation for the current month and previous month
- Update the charts to reflect the last 12 months of data — Exactly like what was done for the 8 contract spreadsheets

Current Month’s Spreadsheet (Feb 23 in this example) Select Data Source E
- For each Contract Spreadsheet — select each chart - Ao 3
- I R|g ht CI |Ck on eaCh Chal’t & Se|eCt datal :ﬂ The data range is too complex to be displayed. If a new range is selected, it will replace all of the series in the Series panel.
- | Update range for the Axis label & data elements — to previous 12 months &l B
h-?
i M | i i D o ey y) Sy Lo
S Project (Summary) - EAC Range C B | B e [T [ Bea | r
$2,400 H iEI Low -EACSPI Al [ Feb-22 -
, ﬂ EAC Low vs High E‘ Mar-22
$2,300 I Eace v Aprzz
0 eacce ]  May-22
$2,200 ] eaces v Jun-22 v
$2,100 Hidden and Empty Cells Cancel
$2,000 Axis Labels ? >
$1,900 Axis |abel range:
$1.800 © e =Summary!$A$ 1454525 * | =Mar-22, Apr-22..
Mar-22 Apr-22 May-22  Jun-22 Jul-22 Aug-22 S OK Cancel
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Analyzing Complex Multi-Contract Projects
What Type of Analysis Can Be Performed?

At the top and individual contract level several analysis charts are
generated:
- EAC reasonableness
- Trends Analysis — Including but not limited to SPI(t)s ., SPlcym, @nd CPI,,,
- TCPI Targets Analysis — Including but not limited to TCPIlcpc ki & TCPleac.nasa
- Summary Analysis — Tracking a mix of Trends and TCPI Targets for comparison
- Earned Schedule (ES) vs. Actual Time (AT)

* Narrative is developed for the presented charts based on available
briefing and reporting data

05/03/23 10



Analyzing Complex Multi-Contract Projects
Final Product: Narrative Development

Review all charts to get a feel for the trends at the
top & contract level

Talk to Mission Manager

- What are the issues? What are the impacts of the
issues? Where are they impacting?

- What are the risks? Where are the risks? How likely are
these risks? What is the potential impact?

Look at the reports — What has changed from last
month?

- Do the reports match what’s in the data?

- Are the VAR'’s & explanations understandable by a
layman?

Have another person review your briefing

« Remember your audience — don't explain everything
just the key things & avoid technical jargon

05/03/23 11
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Analyzing Complex Multi-Contract Projects
Final Product: EAC Analysis

i L . -
-] - ot

Project (Summary) - EAC Range Compared to EAC, . - $M

$2,500
[High - EACcpixspi - NASA ( Plus EVM Analyst Adjustments ) $2,409.31 |
$2,400
$2,300 - ‘ ) . _ Z
EAC, . $2,338.83
$2,200 Low - EACgp, $2,310.08
$2,100
$2,000 |BAC $1,913.01 |
$1,900 .
I
$1,800

Mar-22 Apr-22 May-22  Jun-22 Jul-22 Aug-22  Sep-22 Oct-22 Nov-22 Dec-22  Jan-23 Feb-23

» Project summary EAC range comparison captures a range of EACs based on a low and high EAC

 Allows analyst to identify current status and last year of trend information for the Project in relation to low and high
EACs to begin to determine the reasonableness of the Project EAC

A color rating is assigned based on how well the Project EAC compares to NASA’s EAC
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Analyzing Complex Multi-Contract Projects
Final Product: Top Level SPI(t)/SPI/CPI

&

Project (Summary) - SPI(t).,../ ICPl.,,, Trends

1.00 =
095 0.93 0.95 0.95 0.95 SPI(t)Cum 0.91

- Oﬂ 0-90‘/_——0.91 0.914_—_______70'?2 ) 0.91 .
0-90 // T 0.90
0 " 85 0.84 o 0.83

_ . - 0.82 0.82 0.82 0.81 0.81 CPICum Oﬂ

0.80 )
0.75

Mar-22 Apr-22 May-22 Jun-22 Jul-22 Aug-22 Sep-22 Oct-22 Nov-22 Dec-22 Jan-23 Feb-23
« CPI & SPI under 1.0 indicates that Project is spending more than planned without improving schedule performance

« At the summary level, we need to answer the question “What TCPI target matches most closely with the trends?”
* The same data and charts are available for additional targeted analysis for all contracts
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Analyzing Complex Multi-Contract Projects
Final Product: Top Level TCPI o\ A AL

¢ v A%
| - st

Project (Summary) - TCPI Targets - TCPI. . «1r/TCPleac.nasa

1.00 _ TCPlgackrr  0.90

0.96

' 0.79 0.79 : 0.79 0.79 0.79 57e
- 0.78 .

0.75 077

Mar-22 Apr-22 May-22 Jun-22 Jul-22 Aug-22 Sep-22 Oct-22 Nov-22 Dec-22 Jan-23 Feb-23

» TCPI trends track the cost performance required to reach EAC targets
 This chart allows the analyst to determine the conservativeness of the EACy,s5 and the EACyx
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Analyzing Complex Multi-Contract Projects

Final Product: Top Level — All Trends

ICPleym ITCPIcpc «rr/ TCPleac NaSA

3 : i
gﬁ‘g - ot

SPlgym 0.97

0.97

0.96 0.96 0.96 0.97 0.96

0.92 0.92

SPI(t)cyy 0.91

0.90

TCPlgac . 0.90

082 0.82 0.82 0.81 0.84 CPl¢, 0.80

1.10 Project (Summary) - SPI(t).,./
1.05

1.00
0.95 o
0.90 0 / —

0.85
0.80 —
0.75

0.70

Mar-22 Apr-22 May-22 Jun-22 Jul-22

0.79 0.79

0.77

[TCPI acyasa 0.76

Sep-22 Oct-22 Nov-22 Dec-22 Jan-23 Feb-23

 All of the most relevant trends are shown here to perform intercomparison of all of the metrics to help determine the

reasonableness of the Project and NASA analyst EACs

04/13/2023
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Analyzing Complex Multi-Contract Projects
Final Product: Earned Schedule Trend Chart

Aol

Project (Summary) - vs. Actual Time (AT)
40
38 37

36

.5 36
34 33 - 33.2 33.8
32 2 304 31.0 31.5

30 » 29 283 23.5

28 ’6 27 262 27.4

26 24.4 24

24 2

22

20

18

16

14

12

Mar-22 Apr-22 May-22 Jun-22 Jul-22 Aug-22 Sep-22 Oct-22 Nov-22 Dec-22 Jan-23 Feb-23

» Earned Schedule trends allow tracking of how much progress a project is making against their baseline schedule
* |deally, a project would accomplish 1.0 months of work each month

04/13/2023 16




Analyzing Complex Multi-Contract Projects
Summary

= |

» Asingle spreadsheet tool that includes individual tabs for different contracts and a top level Project

summary was created to address an issue for a complex project where all Contractor data is not
available in Empower

 Relatively straightforward steps are taken to update each Contract tab each month and easily

generate a set of charts to support a monthly analysis deliverable for the Planetary Missions
Program Office at NASA Marshall Space Flight Center

« Examples of the analysis charts and their use were provided for a sample project

Author Contact Information:
Donald P. Rice, Jr. (donald.p.rice@nasa.gov)
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