| i Ve o 2

AD -A 021 (89

76-U183

AD
A021L89

AMSAR/SA/N-38 i

5 0712 010013

RISK ANALYSIS OF THE 155MM
CANNON-LAUNCHED GUIDED PROJECTILE

JAMES B. BEESON

NORMAN H. TRIER TECHNICAL
MARTIN NETZLER, JR. LIBRARY

JANUARY 1976

Approved for public release; distribution unlimited.

TECHNICAT.
LIBRARY

US ARMY ARMAMENT COMMAND
SYSTEMS ANALYSIS DIRECTORATE

ROCK ISLAND, ILLINOIS 61201




DISPOSITION

Destroy this report when no longer needed. Do not
return it to the originator.

DISCLAIMER

The findings in this report are not to be construed
as an official Department of the Army position.

WARNING

Information and data contained in this document are
based on input available at the time of preparation.
Because the results may be. subject to change, this document
should not be construed to represent the official position
of the US Army Materiel Command unless so stated.




IINCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE (When Data Entersd)

READ INSTRUCTIONS

REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM
1. REPORT NUMBER 2. GOVY ACCESSION NOJ 3. RECIPIENT'S CATALOG NUMBER
AMSAR/SA/N-38
4. TITLE (and Subtitle) 5. TYPE OF REPORT & PERIOD COVERED
Risk Analysis Of 155mm Cannon-Launched Guided
Projectile Note - Interim

6. PERFORMING ORG. REPORT NUMBER

7. AUTHOR(®) 8. CONTRACT OR GRANT NUMBER(s)

James B. Beeson
Norman H. Trier
Martin Netzler, Jr.
9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. ::(E)(A;KA;AOEA_KEOGEFTT.NPUI:‘OBJEERCJ, TASK
US Army Armament Command

Systems Analysis Directorate (ATTN: AMSAR-SA)
Rock Island, IL 61201

1. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE
US Army Armament Command May 1975
Systems Analysis Directorate (ATIN: AMSAR-SA) 13, nuu?ﬁ;orPAcEs

Rock Island, IL 61201

t4. MONITORING AGENCY NAME & ADDRESS(!/ different from Controlling Ollice) 15. SECURITY CLASS, (of thie report)

Unclassified
1Sa, DECL ASSIFICATION/DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of this Report)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the abstract entered in Block 20, 11 ditlerent from Report)

18. SUPPLEMENTARY NOTES
This note updates the analysis published in AMSAR/SA/N-30, dated December 1974.

19. KEY WORDS (Continue on reverse elde if naceseary and identily by block number)
Operations Research

guided projectile

artillery systems

risk analysis

20. ABSTRACT (Continue on reverse eide !{ necessary and identify by block number)

A risk analysis of the schedule and cost associated with the development of the
Army 155mm CLGP was performed. The time frame considered for this analysis is
"Begin Engineering Development" in July 1975 to "Multi-Year Buy". This analysis
is an extension of one performed in Dec 74 and is in preparation for an ASARC/
DSARC III. The VERT risk analysis technique was employed to perform the analysis}

FORM
DD , 1AM 78 1473 EDITION OF 1 NOV 65 IS OBSOLETE UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)




SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)

SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)




OBJECTIVE

This note updates the Cannon-Launched Guided Projectile (CLGP) Risk
Analysis (AMSAR/SA/N-30) which was completed in December 1974, This up-
date includes modifications to the CLGP base-line program, of which one
modification is an additional Low Rate Initial Production (LRIP)
contractor.

INTRODUCTION

This analysis examines the cost/schedule uncertainties of the major
activities and probability of success of the CLGP program from the be-
ginning of Engineering Development (ED) to awarding of the Multi-Year
Buy (MYB).

A network technique was used to examine the effects of activities
which consume time and cost resources on the CLGP program. Statistical
distributions were used to subjectively quantify schedule uncertainties.
The cost uncertainties for each activity were considered either constant
or time related.

ANALYSIS

Figure 1 presents the network model of the CLGP program. Table 1
presents the estimated cost and time data for each activity and prob-
ability of redesign efforts or program termination.

This network differs from the CLGP milestone chart in two respects:
(1) Following each test (i.e., DT/OT II, DT/OT III, and IPT) the pro-
gram may enter a redesign phase or terminate. A redesign effort would
correct the deficiencies before the scheduled program is continued.
(2) One or both LRIP contractors may fail to produce acceptable hard-
ware. Failure of one will not terminate the program; however, termina-
tion will occur if both fail.

RESULTS
Table 2 presents the expected time and cost with 90% confidence in-
tervals and the probability of occurrence of each outcome. The possible

outcomes are as follows:

Awarding of MYB

1. Both Contractors Succeed - The LRIP contractors have proven the
producibility of acceptable hardware.

2. Only One Contractor Succeeds - Only one LRIP contractor has
proven producibility.




Termination of Program

3. Both Contractors Failed - LRIP hardware produced was not accept-
able.

4. ASARC/DSARC III Decision - Program terminated after evaluation
of DT/OT II performance data.

The probability of completing the program from ED to MYB with two
LRIP contractors is approximately 84%. The expected time and cost is
92 months and $321M.

The probability of completing the program with only one contractor _
is approximately 11%Z. The expected time and cost is 89 months and $264M.

Program termination can occur by both contractors failing (i.e.,
LRIP test failures) or an ASARC/DSARC III decision after DT/OT II. The
probability of both contractors failing is approximately 0.3% at an ex-
pected time of 75 months and an expected cost of $206M. The probability
is approximately 5% that a decision would occur to terminate the program
at ASARC/DSARC III at an expected time of 45 months and cost of $106M.

CONCLUSIONS

The time and cost of the CLGP base line program from the beginning
of ED to the awarding of MYB is 83 months and $313.9M. As indicated by
the results, the probability that both LRIP contractors will produce
acceptable hardware is approximately 85%; however, the award of MYB is
expected to be delayed by 9 months at a cost overrun of $9M. There is
approximately 5% probability of meeting the base line cost and schedule.
There is a 957 probability that the program will be completed to the
MYB award with at least one acceptable LRIP contractor.
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TABLE 1. CLGP COST/SCHEDULE DATA

| Time (Mo) (D) S o
No. Description of Activity Prob. | Min Max | ML ($K)
Al Conduct PEP & MMT 29 33 ] 30 468.8T+30794
A2 Design, fabricate, and test ED hardware 23 30 | 26 1891+11802
A3 Fabricate & deliver DT/OT II Items 11 17 | 14 1607411998
Ab Conduct Pre-DT II 5 6 1928
A5 Conduct OT II 1641
A6 Fabricate & deliver remaining ED hardware & complete 11 17 15 352.5T+15805
DT II (less A3 & A4)
A7 No redesign - signal 0.40
A8 Minimum redesign (No retest required) 0.45 2 6 4 352.5T
A9 Major redesign 0.15 4 12 6 352.5T+11998
Al0 Retest if major redesign 3 5 3 1928
All Revise DP and documentation 1 8 2
Al2 Signal 0.95
Al3 Closeout activity if project fails 0.05 6 12 9 330T
Al4 Fabricate & deliver enough LRIP-1 item to begin 10 15| 12 204.2T+3196.8
DT/OT III
AlS Negotiate 2nd source for LRIP-2 6
Al6 Conduct DT III 4 6 5 2518
Al7 Conduct OT III 2 300
Al8 Complete fabrication & deliver LRIP-1 18 26 | 20 194T+60738
Al9 Fabricate & deliver initial LRIP-2 items 10 16 | 12 212T+1995
A20 No redesign after DT/OT III 0.65
A21 Minimum redesign due to production problems as well 0.30 2 5 3 2121
as design problems




TABLE 1. (Con't)

|__Time (Mo) (T) Cost
No. Description of Activity Prob. | Min-| Max | ML et
A22 Major redesign 0.05 5 10 7 212T+1995
A23 IPT LRIP-2 items and evaluate 4 7 5 1750
A24 Complete fabrication/deliver LRIP-2 9 13 9 212T+34279
A25 Check test after major redesign of LRIP-1 item 1 3 2 1300
A26 No production problems after IPT 0.10
A27 Minimum production problems after LRIP-2 0.60 2 4 3 212T
A28 Major production problems after LRIP-2 0.30 6 11 9 212T+1995
A29 Negotiate and sign LRIP-1 add-on buy 0.95 4 5 4
A30 Closeout activity if LRIP-1 fails 0.05 6 L2 9 330T+6700+3459T
(A18)2
A3l Check production modification of LRIP-2 1 3 2 1000
A32 Negotiate/fabricate/deliver lst add~on buy to LRIP-2 0.95 18 24 20 180.7T+35933
A33 Closeout activity if LRIP-2 fails 0.05 6 12 9 330T+8.3+4047T
(A24)2
A34 Fabrication and deliver 1lst add-on buy to LRIP-1 18 24 20 180.7T+35933
A35 Negotiate and sign 2nd add-on buy to LRIP-1 4 5 4
A36 Fabricate and deliver 2nd add-on buy to LRIP-1 24 32 27 194T+13700
A37
thru Signal arcs
A48

8Sunk cost of LRIP production (Al8 or A24)
at t&: of contractor close out (A30 or A33). '




TABLE 2. CLGP - COST/SCHEDULE ANALYSIS WITH UNCERTAINTIES

(From Engineering Development, July 1975, to Awarding Multi-Year Buy)

PROBABILITY
POSSIBLE OF
OUTCOMES OCCURRENCE
Award of MYB
Both Contractors Succeed .842
Only One Contractor .107
Succeeds
Termination of Program
Both Contractors Failed .003
ASARC/DSARC III Decision .048

#There is a 5% chance that the value will be less than displayed value.

bThere is a 95% chance that the value will be less than displayed value.

z TIME (Mo)
5% EXPECTED
83 92
80 89
67 75
39 45

102

100

87

56

2 COST ($M)
5% EXPECTED
314 321
244 264
182 206
101 106

95%

334

289

240

119
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