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ABSTRACT

These proceedings describe the activities of the seventh
quarterly meeting of the Life Cycle Cost Task Group of the
Joint Services Data Exchange for Inertial Systems held
29-31 July 1975,

The proceedings contain the slides and text of the

invited papers which were available and the results of sub-group
meetings.
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PROCEEDINGS
OF THE
LIFE CYCLE COST TASK GROUP
OF THE
JOINT SERVICES DATA EXCHANGE FOR INERTIAL SYSTEMS

JULY 29-31, 1975
FAIRBORN, OHIO

1. INTRODUCTION

The 1975 Summer meeting of the Life Cycle Cost Task Group of
the JSDI:/IS was held at the Holiday Inn, Fairborn, Ohio on July 29-31,
1975. The meeting convened on Tuesday Morning with a report by the
chairman, Mr. Russell B, Stauffer (DRC).

Mr. Stauffer commented on the requirement to elect new members
to the kixecutive Board. Since all members were elected last August
for two-ycar terms and the charter calls for half the membe¢rs to be
clected cach year, a request was made that one member from cach of
the groups (Industry, Government, Academic Research), resign;
Mr. Stauffer resigned as the Academic Research member, Mr. Adel
(Northrop) as the Industry member and although he was not present, it
was agreed that since Vir. Laird (NAS North Island) had been appointed
to fill a vacancy, he should stand for reelection. Mr, Stauffer appointed
a nominating committee consisting of Don DeBurkarte of Collins Radio,
Mr. Russell Genet of AGMC, Mr. Peter Palmer of Charles Stark Draper

I.aboratory and requested that they report at the Thursday business

meeting.
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At the Thursday meeting the nominating committee recommended
that Mrs. Frieda Kurtz of ASD, be nominated to replace Mr. Laird and
that Mr. James Taylor of Honeywell be elected to replace Mr. Adel.

It was requested that Mr. Stauffer stand for reelection since besides
Mr. Stauffer and Mr. Palmer there are no other members of the
Academic Research community who attend on a continuing basis. There
being no nominations from the floor, the three members cited above

were clected to the Executive Board.

Therc was a discussion about plans for the next meeting of the
Task Group and the decision was made that such a meeting should te
held in conjunction with a meeting of the parent organization (JSDE/IS)
in November in Florida. It was also suggested that there might be a
requirement for an interim meeting in order that work on the model
and the suggested User's Guide could be discussed and be ready for
presentation at the November meeting. Since a call for papers at the
November meecting had already been issued, it was requested that inem-

bers submit their ideas as soon as possible.

Mr. Stauffer also briefed the membership on his April meceting in
Washington with the LOMAC/REAC/ad hoc committee on Life Cycle
Costing of the NSIA and on the results of the Seaview Meeting of the
LOMAC/RLAC Group at Absecon, New Jersey in June. He emphasized
the fact that speakers representing high levels of government at the June
meeting had made it very clear that Life Cycle Costing and warranty

provisions will definitely be present in all new military procurements.

The balance of the meeting was divided into two parts. Section 2

of the proceedings discusses the progress on the model and the action
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ol the working groups which took place over, the balance of Tucsday and
on Thursday morning. Section 3 contains the invited papers which were

presented during the day on Wednesday.

Appendix A contains the Minutes of the Executive Board meeting
held Thursday, July 31, 1975. Appendix B contains a list of terms and
acronyms applicable in the Life Cycle Cost areas which were provided
by Pete Palmer of Charles Stark Draper Laboratories. Readers are
invited to add to the list or to make any corrections which they feel are
nccessary. Commentary should be addressed to the Chairman.

Appendix C contains a list of the attendees at the meeting.
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2. MODLEL PROGRESS AND WORKING GROUP ACCOMPLISHMENTS

Keith Gibson of Autonetics opened the discussion of progress on
the model with a discussion of some difficulties he had encountered in
utilizing the input schemes suggested by Don DeBurkate. These prob-
lems arc identified in Figures 1 and 2 and culminated in some recom-
mendations which are shown in Figures 3 and 4. The final result of
this discussion was a proposcd new card indexing scheme which is

shown in Figure 5.

Since there were many persons present who had not heard the
previous discussion on the old card indexing scheme, Mr. Stauffer
requested Don DeBurkate to describe his recommendations to provide
a basis for comparison. (The reader is referred to the February pro-
cecedings of the LCC Task Group for information on that scheme.) Since
therc were cbviously some unresolved questions, the problem was then

lett to one of the working groups for resolution.

Kcith Gibson then turned to the discussion of programming in gen-
cral. 1Ile began by showing the tasks accomplished (sce Figurc 6) and
d1scussing the flow charts (Figures 7 and 8 and in 9). He indicated that
the basic algorithms had been coded except for the RDT&E section; that
the override techniques had been developed and that in the course of
doing so he had identified some discrepancies. He also suggested some
changes in the procedures that he wanted to follow, discussed the ¢ser-
ride technique (Figure 10) and raised some additional questions (Figures
11 and 12). Remaining activities are as shown in Figure 13. The discus-
sion culminated with the identification of the series of working groups

which might be required “or the session. These are identified in

Figure 14.
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Workine Group 1 consisting of Jim Taylor and Chuck Eddy agreed

work on the identification of common data. Because of other commit-

.n*s they were unable to complete their work during the course of the

neeting. Their response will be forthcoming shortly.

Tasks 2 and 3 were combined in a group consisting of Bob Adel,
{vank AMerlino, Don Ix Burkarte and Dwight Collins and resulted in the

vosponses shown in IFigure 15 and 16,

Task 4 on the RDT& 1 Model was assigned to Pete Palmer,
lom Maguire, Freida Kurtz and Earl Feder all of whom (with the excep-

tion of Mr. Feder) had participated in the original development. The

(sic recommendation in this group was that in spite of the shortcomings,
the algorithms should be codad into the model since the override technigue
vould permit then to be ignored as required. The group also reviewed

ti

cquations as they were written and made recommendations for certain

moces. Thesce are shown in Figures 17-21. They also defined some

[}

sonls in the BRI arca which is shown in Figure 22.

Prian Rait of Northrop teok on the responsiolity for alphabetizing
rins usod mothe model, This work was completed ond turncd ove:

feith Gibson and will appear as part of the User's Guide. It is not

w od in these proceedingss

A A S
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3. INVITED PAPERS

T'ins scction contains the viewgraphs uscd by the speakers
and, in many cases, texts of their presentations. lach paper is

preceded by a sheet identifying the author and their affiliations.
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DESIGN TO COST IMPLICATIONS
TO

LIFE CYCLE COST

by

Robert Adel Frank Merlino

Northrop Electronics
Hawthorne, California
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THE
CONUS NAV
VOR/ILS RADIO

RIW Requirements and Prices

by
Mr. Earl |. Feder Dr. Richard A. Kowalski
U.S. Army Electronics Command ARINC Research Corporation
CONUS NAV VOR/ILS Project Manager Annapolis, Maryland

3-23

s Vi s et b Bl b

-
aids




BIOGRAPHICAL SKETCHES

Mr. Earl |. Feder

U.S. Army Electronics Command
Avionics Laboratory

For Monmouth, New Jersey 07703

Mr. Feder received a BEE from Pratt Institute in 1950 and an MSEE from Rutgers in 1959. He is
the Project Manager for the Army CONUS NAV VOR/ILS Program. In addition, he has had the technical
responsibility for a number of airborne navigation systems, including the AN/ARN-103 TACAN and
AN/APN-171A Radar Altimeter. The CONUS NAV Project Office is located in the Navigation Technical
Area of the Avionics Laboratory, which has the overall prime objective of establishing and maintaining
a system and technology base to support the development of airborne and ground avionics systems and
the equipment required for Army air/airmobility operations.

Dr. Richard A Kowalski
ARINC Research Corporation
2551 Riva Road

Annapolis, Maryland 21401

Dr. Kowalski is Manager of the System Acquisition Group in ARINC Research Corporation’s
Aircraft and Vehicles Division. This group works with various Project Offices in developing, applying,
improving, and administering system acquisition tools and concepts — i.e., design-to-cost, life-cycle cost,
and warranty. Typical programs include the AN/ARN-118(V) TACAN, the F-16 Air Combat Fighter,
the Cruise Missile, and the Army’s VOR/ILS Radio and Lightweight Doppler Navigation System (LDNS).
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THE
CONUS NAV
VOR/ILS RADIO

RIW Requirements and Prices

The U.S. Army recently awarded the Avionics Division of Bendix Corporation a contract to build CONUS
NAV VOR/ILS Radios. The equipment was procured in a two-step formally advertised competitive solicitation.
The RFP for this procurement contained Reliability Improvement Warranty (RIW) Terms and Corditions
which required a successful bidder to assume responsibility for field reliability and repair of each unit for four
years. This presentation outlines the RIW requirements for the solicitation, summarizes warranty source-

selection activity during the procurement, and presents the warranty bids submitted by the offerors during
Step 2.

—
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Enroute &
Terminal
Navigation

THE CONUS
NAV RADIOS

ARN-123

ILS Approach
and Landing

The CONUS NAV procurement will allow the Army to purchase up to 2300 AN/ARN-123 ( )V radio
recewving sets and up to 930 R/1963 ( )/ARN Glideslope/Marker Beacon Receivers.

The ARN-123 Radio Recerving Set will provide Army aircraft equipped with appropriate instrumentation
Very High Frequency Omnirange (VOR) bearing, Localizer (LOC), Glideslope (GS), and Marker Beacon (MB)
position information for en route and terminal navigation and Instrument Landing System (ILS) approach
and landing

The R-1963 will provide glideslope and marker beacon information during ILS approach and landing.
A complete VOR/ILS system is established when this unit interfaces with an updated AN/ARN-82 VOR/ILS
Recerver.

paddan Lo




PROCUREMENT FEATURES

A number of features of this procurement give it considerable visibility at the Army Materiel Commund
(AMC), Department ot the Army (DA), and the Department of Defense (DoD). For example:

emmAanAns

S A A IS I NSNS

1978

Production deliveries will be spread over three calendar years if all options for the equipment are
exercised

High-grade, commercial, off-the-shelf receivers are utilized for this nontactical application.
Each receiver is covered by a four year reliability improvement warranty.

A guaranteed operational MTBF is specified. Should the measured MTBF fall below the specified
value, the cuntractor s required to perform additional Group C testing on all newly manufactured
units at no additional cost to the Government.

The procurement 1s bi-service because the Coast Guard has sent to the Army a Military Inter-
departmental Procurement Requisition (MIPR) for 275 of the ARN-123s.

F= 2
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PROCUREMENT SCHEDULE

Cy73 CY 74 Cy 75
Q4 | Qt | @2 | @3 Q4 Qt | Q2

ROC Approved 0 el i 3 W
Step 1 Solicitation Issued sl L NERE
Step 1 Closing Date TR e i N g0 cray
Technical Evaluation A A
Step 2 Invitations to Bid N WY ooy ey e, prEh ]
Step 2 Bids Opened his B bR ‘ v N
Contract Award 1

The Required Operational Capability (ROC) for this procurement was approved by the Department of
the Army in November 1973. The Step 1 solicitation was issued in March 1974, with a closing date in April.
The solicitation required that each offeror submit a technical proposal and two VOR/ILS radio receivers
representative of his current production activity. After Step 1 evaluation, four offerors were determined to
be techimically acceptable. they were invited, in February 1975, to submit a price for the second step. Step 2
bids were opened on 27 March 1975, and on 7 May 1975, the low bidder, Bendix Corporation, was awarded
the contiact.
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Each radio detivered under this contract is covered by a Reliability Improvement Warranty (RIW), and
the next several shides address the major features of this warranty.

The warranty starts upon Government acceptance of a radio and extends for a period of 48 months from
the end of the calendar quarter in which the radio was accepted.

Stupping Inventu-y Control. Two way shipping expenses are borne by the Government. Inventory
control at the contract.r’s plant i1s handled through Form DD-1149.

Government Ubl:igatrons. To the extent possible, the government is required to test all suspected failures
prior to return to the contractor, to furnish failure circumstance data, and to utilize approved shipping

containers.




MAINTENANCE

e

REPAIRED EXCLUDED |

' T
WARRANTY
SPOKEN HERE

The contractor s responsible to repair or replace each unit whose failure is not caused by fire, explosion,
submersion, aircraft crash enemy action, natural disaster, or accidental or wilful mistreatment. It is the
contractor’s responsibilicy to present clear and convincing evidence to substantiate any claim for release
from warranty hability. The cantractor 1s not liable for special or consequential damages. A separate contract
will be written with the contractor to cover the cost of repairs for excluded returns.

No Trouble Found (NTF). The contractor is reimbursed $100.00 for each good receiver returned in

excess of 307 of all returns in a reporting period. This 30% figure represents an estimate of the average
number of no-trouble found returns for this type of avionics.

3=3U




The contractor 1s encouraged to submit ECPs for reliability/maintainability improvement at no change in
contract price. MIL STD 480 processing procedures apply. Such ECPs, when approved, must be incorparated

in all new production units and in prior production units returned for warranty services.

These conditians do not limit the contractor's privilege of submitting cost ECPs.




MATERIAL FLOW

A reparr/return supply concept will be utilized for the CONUS NAV radios. Once they reach his repair

tacihity, the contractor must complete all warranty repairs, install outstanding ECPs, and ship the unit to a
designated Government facility within 20 calendar days. For each unit not shipped within 20 days, the
contractor 1s assessed hquidated damages of $10.00 per day for each day over 20.




GUARANTEED

[mont:;t:;::: initial MTBF [hours]
Period # production delivery] | AN/ARN-123 [ |V* | R-1963/ARN
1 1-12 500 o
2 13-24 600 i
3 25-48 700 e

*Excluding the control unit

This table shows guaranteed MTBF values specified for the VOR/ILS receivers. The MTBF guarantee is
not part of the RIW but has been incorporated into the program as an added incentive for the contractor to
meet reliability requirements. Operational MTBF estimates are to be made annually by using prescribed
procedures.

In the event measured operational MTBF is less than the guaranteed MTBF, the contractor shall furnish,
at no additional cost:

® Engineering analysis to determine the cause of the low MTBF
® Corrective engineering design changes to be implemented through no-change-in-price ECPs

® Additional Group C testing applicable to the receiver type for subsequent production units




DATA
“

e MTBF Data Report [Annual]
* Warranty Effectiveness Report [Annual)
e Warranty Data Report [Quarterly]

The contractor will provide warranty data in order to accomplish the following:

® Assess the effectiveness of the warranty provisions
® Calculate the contract price adjustments

® Perform re'.ability, maintainability, and logistics analyses
The MTBF data report will be used to estimate the operational MTBF of the radios.

The Warranty Effectiveness Report will contain the contractor’s experiences and conclusions regarding
eftectiveness of the warranty concept for this contract.

The Warranty Datae Report will describe warranty activity and will include detailed listings of warranty
repair actions.

3-34




STEP ONE ACTIVITY
m

Review proposals

Request clarification

Project office review of warranty

Revise warranty

Request & evaluate Impact Statements
Evaluate acceptability of warranty response

The Step 1 solicitations were sent to 27 companies in March 1974. Six offerors submitted technical
proposals and sample hardware in April. Warranty was a proposal-evaluation area. Each offeror’s interpretation
of the requirements and the consistency and credibility of his response were evaluated. The Project Office
requested clarification of various warranty factors from the offerors.

In June 1974, the Project Office held meetings to review the warranty provisions. A number of

recommended changes in wording and scope of the warranty provisions were discussed, and several changes
were adopted.

Major changes included ECP processing, turnaround time, and the addition of the MTBF guarantee.
Minor moditications were made in several other areas. A revised set of provisions was sent to the offerors
. July, with a request for an impact statement. After review of the replies, it was determined that each
ofteror’s submittal was acceptable in the warranty area.
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PRICES
e R L T S —

4YR
Acquisition [$] Warranty [$}
] I Warranty
g 5 E Data
ARN-123 = R-1963 | ARN-123 = R-1963 $]
Bendix 1377 680 148 | 61 9800
el et R DY R R ]
Corp. X 2560 | 1275 598 | 265 11570
% ool |I5T%/YR] | 152%/YR} |
Corp. Y 4030 1750 82 | 232 66762
o 4 |[28%/YR]| [3.3%/YR] |
Corp.Z |NOBID | S| i

This table summaiizes the RTW related prices subimitted during Step 2. The first two columas conitain
anit acquisttion prices for the ARN 123 and the R 1963, respectively. The next two columns contain the
tour year per unit wainianty costs for each radio. The bracketed figures are the warranty costs expressed ac
a4 pereent per year of acquisition costs, The last column contains the price of those Contract Diata Requin
ments Lists (CORL) 1tems which are required to suppert the warranty activity
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.

All that has been discussed in this presentation is only prologue to the true test for the Army of RIW for
the VOR/ILS equipment: that is, how well does it work — for the user, for the item manager, for the contractor
Current schedules indicate that initial production units will be delivered in May 1976. This concept will be new
to the activities using and handling the VOR/ILS equipment. The project office realizes that extra manag-ment
skills and resources will be necessary to provide the proper environment for testing this concept. The project
office has also tasked the ECOM Systems Analysis Office to provide a study plan for analyzing the effectiveness
of the RIW for the CONUS NAV radios.
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INERTIAL GYRO LIFE CYCLE COSTS

ANALYSIS AND MANAGEMENT

by

Peter J. Palmer

Charles Stark Draper Laboratory
Cambridge, Massachusetts
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