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FOREWORD

N\

ARINC Research Corporation is conducting an economic analysis of Test
Measurement and Diagnostic Equipment (TMDE) from the U.S. Army Communications
Command (USACC) Preferred Items List (PIL). The analysis is being performed for
the U.S. Army Electronics Command, Fort Monmouth, and USACC, Fort Huachuca.

g o g "

to evaluate the potential economic benefits of adoption of the complete PIL. Details
of Phase III, an economic analysis of selected TMDE, are described in this report.
The report is divided into two volumes, the first volume being a management sum-
mary and the second (this document) providing detailed results.

Phases I and II of the TMDE economic analysis were reported upon in previous
publications of ARINC Research Corporation.

\
\

~_ i This study is being conducted in five phases, with the overall objective being
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Section 1

INTRODUCTION, SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

1.1 INTRODUCTION 4

This report presents the results of an economic analysis performed by ARINC
Research Corporation for the U.S. Army Electronics Command (USAECOM), Fort
Monmouth, New Jersey, and U.S. Army Communications Command (USACC), Fort |

Huachuca, Arizona. The analysis was conducted as Phase III of a projected five~
phase program to assess the economic benefits of standardizing the USACC Preferred
Items List (PIL) of Test Measurement and Diagnostic Equipment (TMDE). The five

phases of the program are:

Phase I — Development of a TMDE life cycle cost (LCC) estimation
methodology and selection of three PIL. TMDE for detailed

economic analysis.

Phase I — Determination of the availability of data required to conduct

the economic analysis of the three selected TMDE.
Phase IIT — Conduct of the economic analysis of the selected TMDE.

Phase IV — Development of a methodology for evaluating the economic
impact of standardizing the complete PIL, based upon the
results of Phases I, II, and III.

Phase V — Evaluation of the economic impact of standardizing the com-
plete PIL, using the methodology developed during Phase IV.

1 This report has been prepared in accordance with the format specified in data
. item A002 of the Contract Data Requirements List (DD Form 1423), dated 14 Januaryv
e 1975. The report comprises two sections. Section 1 presents an introduction and
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description of the Phase III activity; a summary of the results of the study; and
conclusions and recommendations that can be drawn from the findings. Section 2
describes the technical approach used to perform the tasks in Phase III, and presents
the analytical results. Presented in the appendix are detailed analytic and support
data.

1.1.1 Background
USACC has conceived a Management Improvement Program (MIP) for TMDE

having the objectives of assuring that, for mission-essential TMDE, 1007 are fully
supportable and 95% are in a serviceable and calibrated status and available for

immediate use. To achieve these objectives, the following goals must be met:

a. Reduction of the quantity of different makes and models of TMDE by

establishing commonality and eliminating unnecessary duplication.

b. Control of TMDE proliferation through mandatory procurement of
standard supportable TMDE.

c. Elimination of redundant and/or nonsupportable TMDE from the inventory.

Approximately 2560 TMDE items were originally selected as the minimum essen-
tial needed to meet the above objectives, and were organized into a Preferred Items
List. USACC has also prepared a TMDE cross-reference list (TCR) to correlate the
present inventory of TMDE (non-PIL) with those TMDE selected for the PIL.

An analysis was then initiated in June 1974 to evaluate the potential cost benefits
of implementation of the PIL and subsequent reduction and eventual elimination of
redundant and/or nonsupportable TMDE. Responsibility for this study was assigned

to USAECOM. Specific objectives of the economic study are:

a. To conduct a detailed LCC analysis of three specific TMDE from the PIL.
and the non-PIL TMDE they would replace.

b. To assess the overall economic impact of the complete PIL.

USAECOM was assisted by ARINC Research in the development of the approach
and requirements of a program to accomplish the above objectives. The program is
divided into the five phases defined in Section 1.1. The Corporation has now com-
pleted the first three of these phases under Contract DAEA18-72-A-0005, a basic
ordering agreement with USACC.

1-2
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1.1.2 Review of Phase |

In Phase I of the program, ARINC Research developed a life cy(;-le cost
estimation methodology for TMDE. The methodology provides a technique for com-
puting 11 TMDE-associated cost elements: training, purchasing, personnel, first
destination transportation, maintenance transportation, consumables, introduction,

holding, documentation, installation, and disposal.

Also during that phase, three PIL TMDE and the corresponding (functionally
similar) non-PIL TMDE were selected for economic analysis, using detailed selec-
tion criteria developed by ARINC Research under the guidance of USACC. Results
of the Phase I effort are presented in ARINC Research publication 1072-01-1-1316,
dated August 1974.

1.1.3 Review of Phase II

Phase II entailed an evaluation of the sources and availability of the input data
required to implement the life cycle cost methodology developed under Phase I.
Considerable data on the selected PIL and the corresponding non-PIL TMDE were

collected for use in the subsequent Phase III economic analysis.

Details of the Phase II study appear in ARINC Research publication
1072-01-2~1333, dated November 1974.

1.2 PHASE III ACTIVITY

Phase III of the study, described in this report, was an economic analysis of
three selected PIL TMDE and the corresponding non-PIL TMDE. The objectives,

tasks, and scope of this phase are described below.

1.2.1 Objectives of Phase III

Objectives of Phase IIl were:

a. To establish a data base for exercising the LCC methodology developed
for PIL and non-PIL TMDE.

b. To develop a computation program for implementing the LCC methodology

for the economic evaluation of the subject TMDE, and for application in

Phases [V and V of the program.
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c. To conduct an economic analysis of the three selected PII. TMDE, and the

corresponding non-PIL TMDE, and provide the economic information

required to initiate a Determination and Finding (D&¥) procedure for that

equipment.

d. To address in detail the impact of ASPR 3-213.2", and the quantifiable and
nonquantifiable benefits associated with complete standardization of PIL
TMDE.

1.2.2 Phase IIT Tasks

The major tasks performed to accomplish the Phasec III objectives were:
a. Task 1 — Establish an LCC data base for the economic analysis.

b. Task 2 — Develop a computation program for the LCC methodology.
¢. Task 3 — Conduct the economic analysis.

d. Task 4 — Conduct a sensitivity analysis.

e. Task 5— Analyze the results of the LCC analysis.

1.2.3 Scope of Phase III

The scope of Phase III was limited to the three PIL TMDE selected during
Phase I and the non-PIL TMDE that they can replace. The TMDE were categorized
into three major groups, each containing the PIL TMDE and corresponding non-PIL
TMDE. A brief technical description of each PIL item is given in Appendix A-5.

The general makeup of these groups is as follows:

a. Group A consists of spectrum analyzers: the AN/USM-366(V)1 (a PIL
TMDE) and 11 non-PIL TMDE.

b. Group B includes frequency counters, both mainframe and plug-in TMDE

items, in four subgroups:
— Group 1B — CP-772A/U (a PIL TMDE), and 28 non-PIL TMDE

— Group 2B — CV-2002/U (a PIL TMDE plug-in) and 6 non-PIL TMDE

plug-ins.

w Ty

-

*ASPR 3-213, Technical Equipment Requiring Standardization and Interchangeability
of Parts; ASPR 3-213.2, Application.




— Group 3B — CV-2003B/U (a PIL TMDE plug-in) and 2 non-PIL
TMDE plug-ins.

— Group 4B — CV-3059/U (a PIL TMDE plug-in) and 2 non-PIL TMDE

plug-ins,

c. Group C consists of rf power meters: the 432A (a PIL TMDE currently
designated as the ME-441/U) and six non-PIL TMDE.

The complete nomenclature for the equipment in these groups is given in Appen-
dix A-1.

The study assumptions and constraints defined in Section 1.4.1.2.1 of the
Phase I report were applied to the Phase III analysis. A major assumption made
during Phase I was that each PIL TMDE can potentially replace only one non-PIL
TMDE in the USACC inventory. Therefore the potential for reducing the total USACC
inventory of TMDE inherent in the PIL concept (because the more versatile PIL items
can potentially replace more than one non-PIL TMDE) was not addressed quantitatively
in this study. However, an analysis was performed to estimate the impact of this

potential benefit on a parametric basis.

1.3 SUMMARY OF PHASE III RESULTS

During Task 1 of Phase III, the LCC equations for transportation and con-
sumables were revised from the form developed during Phase I. A cost equation
was obtained for transportation th- ‘e :ds on TMDE weight, distance to point of
operation or maintenance, cost of trausportation per pound, and number of times
failed or calibrated. A cost equation was obtained for consumables that depends on
the MTBF of the TMDE.

Additionally, an LCC model was developed for the economic analysis. The model
considers the 11 cost elements defined during Phase I, and serves as the basis for
determining the life cvcle costs of the PIL and non-PIL TMDE selected for analysis.

The input data necessary for the LCC model were identified for the subject
TMDE. Two major sets of data were established:

a. File data for each PIL and non-PIL TMDE, encompassing item characteris-
tics data such as MTBF, unit cost, level of calibration, and item scenario
data describing the quantity bought, operated, maintained and disposed of.

1-5
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b. Program data, representing data items common to all of the TMDE. J

! Examples of program data are the cost of training the military occupational

- —

specialty (MOS) performing A-level calibration, and the turnover rate of the
different MOS operating TMDE within USACC.

The computer program for the life-cycle cost model was developed during p
Task 2. This program was validated and implemented on the Burroughs 5700 time
sharing system at Fort Monmouth, and on the CDC KRONOS time-share system at ,
ARINC Research., The program was designed to accept file data for each PIL TMDE
and its corresponding non-PIL equipment, and compute the annual and cumulative life-
cycle costs over a 10-year period. The computer program and development are dis-

cussed in Section 2. 2. ]

The economic analysis of the three selected PIL-TMDE was performed during
Task 3, premised on three different scenarios for the procurement and use of TMDE. \

Table A summarizes the life-cycle cost exercises performed.

TABLE A. SUMMARY OF SCENARIO EXERCISES

i TMDE y
Group(s)
Scenario | Option | Evaluated Description of Exercise
1 - A, B, C LCC of PIL and non-PIL TMDE
2 1 A Phase-in of PIL TMDE to replace non-PIL TMDE
(10%)
B 2 2 A Phase-in of non-PIL TMDE to replace non-PIL
‘ TMDE (10%)
2 3 A Phase-in of PIL and non-PIL TMDE mix (10%)
E 3 1 A, B, C Phase-in of PIL TMDE to replace non-PIL TMDE
i (USACC plan)
b 3 2 A, B, C Phase-in of non-PIL TMDE to replace non-PIL
TMDE (USACC plan)
3
1 3 3 A Phase~in of PIL and non-PIL TMDE mix (USACC .
plan)




The first scenario considers the life cycle cost of TMDE and assumes that each
type is procured in 1975, operated and maintained for 10 years, and disposed of in
1984. This baseline scenario was utilized to calculate the life cycle costs of the three
PIL TMDE and their corresponding non-PIL TMDE. A comparison of the resultant
data clearly demonstrates that significant cost benefits are to be derived from stand-
ardization of the PIL.

The second and third scenarios represent various alternatives for the procure-
ment and use of TMDE by USACC or USAECOM. Scenario 2 involves the replacement
of the non-PIL TMDE at a fixed rate of 10% per year during the 10-year life cycle.
Scenario 3 is a replacement approach developed by USACC, based on a variable rate

of annual replacement of non-PIL. TMDE.

Scenarios 2 and 3 were designed to permit investigation of the economic impact
of replacing non-PIL TMDE according to three options: 1) phasing-in PIL TMDE to
replace non-PIL TMDE, i.e., complete standardization of the PIL; 2) replacement of
non-PIL TMDE with non-PIL TMDE, a situation that might occur if standardization
were not implemented or if the PIL did not exist; and 3) selective replacement of
existing non-PIL TMDE by phasing in a mixture of PIL and non-PIL TMDE. Since
scenario 3 represents a more realistic approach to the replacement of non-PIL TMDE,
it was examined before scenario 2 and is therefore also discussed in that relative

sequence throughout this report.

Results of the different scenario exercises revealed that option 1, replacement
of non-PIL TMDE with PIL TMDE, is the most economically favorable.

Scenario 1 was further evaluated in terms of three different cases (see Table B)
considered to have a possible economic impact on standardization of the PIL. TMDE.
Case 1 was defined to measure the benefits that might accrue from the introduction of
an initial parts stockage concept for TMDE maintenance, i.e., the economic advantage
of a consumables provisioning inventory. Back-up TMDE are maintained in the inven-
tory as spare equipment, used to replace mission-critical TMDE in neec of repair;
and serve as substitutes for equipment awaiting repair due to the unavailability of
necessary spare parts or consumables. Whereas the low density of each non-PIL
TMDE precludes consideration of such an inventory program, the PIL concept
increases the density of specific TMDE to a point where such a program might be of
value. Results of this case demonstrate that standardization will provide cost benefits
when an initial stockage program for consumables is adopted for high-density PIL TMDE.

1-7




TABLE B. SUMMARY OF CASE EXERCISES

TMDE
Group(s)
Case | Evaluated Description of Exercise
1 A Initial stockage of consumables for PIL. TMDE
2 A LCC of PIL and non-PIL TMDE; 0% inflation, 0% discounted
cash flow
2 A LCC of PIL and non-PIL TMDE: 09% inflation
2 A LCC of PIL and non-PIL TMDE; 0% discounted cash flow
3 B, C LCC of PIL TMDE with volume discount

Case 2 was evaluated to indicate the relative effects (PIL vs. non-PIL) of infla-
tion and discounted cash flow on TMDE life cycle costs. Computations were made
for the life cycle costs of each PIL TMDE using various combinations of inflation and
discounted cash flow factors. No significant changes were noted in the relative life

cycle costs of PIL and non-PIL TMDE from these computations.

Case 3 was evaluated to demonstrate the economic impact upon standardization
of the PIL if the procurement quantity of one type of TMDE increases sufficiently to
result in a discount from the manufacturer through volume procurements. Results
of this evaluation show that with the advent of standardization, the life cycle costs of
PIL TMDE will be further decreased from the amounts determined for the scenario

exercises by virtue of the benefits obtained from volume discounts.
The computer exercises for the three cases are discussed in Section 2. 3.

The sensitivity of the life cycle costs developed in this study to variations in
certain key input data (e.g., MTBF) was investigated during Task 4, and is described
in Section 2.4. The sensitivity analysis was performed for a full range of values of

each input-data element analyzed.

An important observation during this study was that the MTBF of the PIL
TMDE of Group B (CP772A/U) is lower than any of the non-PIL TMDE it can poten-
tially replace. Therefore, standardization could provide a nonquantifiable benefit,
i.e., the density of the item would be increased to the extent that a design study to

improve the MTBF and consequently decrease life cycle costs would be justified,
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Another observation from the sensitivity analysis was that the number of hours
spent operating TMDE is critical to the life cycle cost. Therefore the potential non-
quantifiable benefit of improved personnel efficiency could reduce the life cycle costs
for PIL TMDE because of the attendant reductions in the number of hours the PIL
TMDE is operated. An attendant benefit would be improved morale among the
USACC personnel associated with TMDE.

A third major nonquantifiable benefit noted is that certain PIL TMDE, such as
the CP772A/U (a subject of this study), have extended functional capability over many
of the non-PIL TMDE it can replace. This added capability could result in a decrease
in the density of TMDE required to support C-E end items within USACC.

1.4 CONCLUSIONS AND RECOMMENDATIONS

The section presents the major conclusions and recommendations from the
Phase III economic analysis for the TMDE groups addressed in the Summary and
defined in Section 1.2.3.

1.4.1 Conclusions

a. For the baseline scenario (1), the life cycle costs of PIL TMDE are
significantly less for all three groups than those of the corresponding
non-PIL TMDE. If the three PIL items were standardized, the cost
savings for Groups A, B, and C would be $1.46 million, $1.97 million,
and $1.85 million, respectively. The percent differences in LCC
between the PIL and non-PIL TMDE would be 61%, 10%, and 82%,

respectively.

b. For scenario 2 (10% fixed replacement), the life cycle costs of option 1
(phase-in of PIL items) is $1.06 million less than that of option 2 (phase-in
of non-PIL items). The life cycle costs of option 1 are 70% less than for

option 2.

c. For scenario 2, the life cycle costs of option 3 (phase-in of PIL and non-
PIL TMDE mixture) are approximately $1 million less than for option 2
(phase-in of non-PIL TMDE). For scenario 3, the life cycle costs of
option 3 are $1.2 million less than for option 2. From this it is concluded
that when PIL TMDE are standardized, technology upgrading by phasing in
a second PIL TMDE would not result in significantly higher life cycle

costs.




d. For scenario 3 (USACC deployment), the total life cycle cost of option 1
(phase-in of PIL TMDE) is significantly less than that for option 2
(phase-in of non-PIL TMDE) for all three TMDE groups. If the three PIL

"‘ items were standardized, the cost savings for Groups A, B, and C would

be $1.23 million, $1.55 million, and $1. 18 million, respectively. The

respective percent differences in LCC would be 68%, 9%, and 897%.

e. The differences in life cycle costs for option 1 of scenarios 2 and 3 con-
firm that different replacement conditions impact on the life cycle costs

of TMDE.

f. Standardization of PIL TMDE could result in further cost benefits attrib-
utable to the greater usage of specific equipment types as demonstrated

u below by the results of cases 1 and 3, respectively:

— Case 1: A more cost-effective stocking system could be established for

provisioning. If an initial parts stockage program were implemented for

the PIL TMDE of Group A, their life cycle costs would be 10% less than

that shown in item a, above, if the current system of "backup TMDE"

E_ were maintained.

— Case 3: USACC could procure items at reduced cost, such as associated
with manufacturer discounts. For Group B TMDE, the life cycle costs 3

would be approximately 10% less than shown in item a, above, upon pro-

curement of sufficient volume to obtain a manufacturer's discount.

g. The application (per Case 2) of inflation and discounted cash flow to the

E economic analysis does not impact significantly on any of the conclusions of
é this study.

L h., Standardization of PIL TMDE would lead to a reduction in the number of

P different TMDE items with which operation, calibration, and maintenance

1 personnel have to be concerned, and hence their efficiency would improve.

While this benefit is nonquantifiable, there would doubtless be an attendant
decrease in the time required to utilize (i.e., operate) the TMDE and,

9 consequently, a reduction in the total life cycle costs of PIL TMDE bevond

that computed during this study,

i. Another nonquantifiable benefit, potential reliability improvement of
TMDE, could be realized upon standardization of PIL TMDE. Standardi-

zation would permit closer attention to TMDE reliability problems (there
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being fewer equipment types with which to be concerned), and the product
improvement programs thus encouraged could result in improved reli-
ability. The overall effect of this improvement in reliability would be a

decrease in life cycle costs as well as greater availability of the TMDE.

j. A major nonquantifiable benefit of standardization is the implementation of
items that provide extended capability for test measurement and diagnosis
beyond that available for the TMDE currently in the inventory. The
CP772A/U (Group B) offers an extended range for frequency measurements —
up to 12.4 GHz with the use of three different plug-ins. * At least six differ-
ent non-PIL TMDE would be required to perform similar measurements. If
this possible reduction in the density of PIL TMDE of Group B is realized,

a significant cost savings would result (e.g., about $4 million for a 20%

reduction).

k. For the baseline scenario exercises, the total life cycle costs obtained are

sensitive to variations in key parameters as follows:

1) A 20% increase in the number of hours of personnel operation for PIL
TMDE of Groups B and C would be necessary to make their life cycle

costs equal to that on the non-PIL TMDE within these groups.

2) A 100% increase in the number of hours of personnel operation for
PIL TMDE of Group A would be necessary to make its life cycle costs
equal to that of the non-PIL in the group.

3) The life eycle costs of PIL TMDE of Groups A and C are not changed

appreciably by a 507 increase in the cost of consumables.

4) The cost of consumables would have to increase 50% to make the life
cyele cost PIL TMDE of Group B equal to that of the non-PIL TMDE
within the group.

5) Life eycle costs for all equipment groups are not appreciably affected
by variations in the cost per page of documentation.

6) Life cycle costs of Groups A and C equipment are not appreciably
affected by variations in MTBF or MTTR.

*A fourth plug-in now exists for the CP772A/U which extends the range of frequency
measurements to 18 GHz. This plug-in was not considered in the Phase III economic
analysis because it was not identified during the selection of items for the Phase I
activity.
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7, A decrease in MTBF of 50% for Group B PIL TMDE would make their
life cycle cost equal to that of the non-PIL TMDE in the group.

The cost elements of transportation, installation, and disposal have minor
impact on the life cycle costs of the three PIL TMDE analyzed during
Phase IIL

1.4.2 Recommendations

Based on the results of this investigation, it is recommended that:

a.

€.

USACC implement standardization for the three PIL. TMDE analyzed in
this study.

Efforts be initiated to evaluate the economic effects of standardizing the
complete PIL, through the performance of Phases IV and V of the

economic analysis.

An evaluation be made of the implementation of a consumables stockage
program for TMDE, based upon an initial-stockage approach. Such a pro-

gram should result in a decrease in the life cycle costs of TMDE.,

A detailed cost analysis be made of the effects of using PIL TMDE that have
a functional capability beyond that of the non-PIL TMDE they replace. Such
an analysis would provide information on ways that USACC could reduce the
density of TMDE, and possibly the number of personnel needed to operate
these TMDE.

A study be made to optimize (i.e., minimize) the life cycle costs associ-
ated with phasing in PIL TMDE to replace non-PIL TMDE.

An investigation be made to determine if a reliability improvement program
would be economical and result in improved MTBF for the PIL TMDE of

this study. Such a program would assure that the MTBF of PIL TMDE of
Group B, which is low relative to the MTBF's of other TMDE, would improve
and thus lead to substantial cost savings.
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Section 2

TECHNICAL APPROACH, DETAILED RESULTS, AND ANALYSIS

The technical approach to accomplishing Phase III of the economic analysis of
three selected PIL TMDE and the non-PIL they can replace consisted of seven major

tasks, as foilows:

e Task 1 was the development of the life cycle cost model for the economic

analysis, and the acquisition of the data required to exercise the model.

e Task 2 was the preparation of a software program to implement the cost

model on a computer system.

e Task 3 was the conduct of the economic analysis for more than 60 TMDE

items.

e Task 4 was an investigation of the dependence of the results of Task 3

upon variations of certain key input data.

e Task 5 was an evaluation of the results of the life cycle cost analysis and

sensitivity analysis.

e Task 6 was to provide USAECOM with monthly progress reports and this

final report.

e Task 7 comprised the activities necessary to brief USAECOM and USACC
at two steering committee meetings. During the first meeting, the
activities and results of Tasks 1 through 3 of Phase III were discussed.

The second meeting included a briefing on the remaining tasks and a

review of the draft final report.
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The activities and findings of Tasks 1 through 5 are presented in Sections 2.1

through 2.5 respectively.

2.1 PREPARATION OF LIFE CYCLE COST MODEL AND DATA BASE

The major objectives of Task 1 were to establish the data base for the economic
analysis, and to prepare the life cycle cost model. Various activities performed to

accomplish the objectives are discussed in the remainder of Section 2.1.

2.1.1 Life Cycle Cost Model

The life cycle cost model for PIL and non-PIL TMDE consists of a summation

of 11 cost elements; the general equation may be expressed as:

Cost, C

TMDE CTraining+ Hardware+ CPersonnel
CTransportation (First Destination)
CTra.nsportation (Maintenance)

i CConsumables 4 CIntroduction

& CHolding S CDocumenl:al:ion

* Constallation ~ CDisposal

where the following conditions apply:
a. Disposal is treated as a cost asset.

b. The elements of training, personnel, maintenance transportation, con-

sumables, and holding are treated as recurring costs.

c. The elements of hardware, first destination transportation, introduction,

installation and disposal are nonrecurring costs.
d. Documentation costs for technical manuals are nonrecurring.

e. The life cycle of 10 years for TMDE begins in 1975 and terminates
in 1984,

f. Inflation and discounted cash flow are includcd in the cost model.
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2.1.1.1 Cost of Training

The cost of training is that incurred for training MOS to calibrate (A or C level),
operate, and repair PIL and non-PIL TMDE. The cost of training is dependent on the

turnover rate of the MOS. The general expression for annual training is:

o i Density of TMDE [
Annual Training Cost = Total Densify of all TMDE { Number of Persons

Calibrating (A or C Level) x Cost of Training
Calibration Personnel x Turnover Rate]

+ [Number of Persons Repairing x Cost of
Training Repair Personnel Xx Turnover Rate]
+ 0.1 [Number of Persons Operating x Cost of
Operator Training x Turnover Rate]

(Inflation) + (Discounting)

The mathematical equation for total life cycle training cost is:

ECOS(1,J,1) = NDEN(I,J) { LCAL(I)*TR (6) *NPERC (1) *CTC (1)

NTDEN
+ [l-LCAL (I)] *TR(T)*NPERC (2) *CTC(2)+TR(7)*NPERR*CTR
+0.1 i TR (K) *NPERO(K) *CTOP (K) }-——(‘D-XINF L
=4 (1+DIS)
g where:
NDEN(,J) = Density of item I in year J
! NTDEN = Total number of TMDE
LCAL() = 1 if the 1P item has A-level calibration, = 0 if C-level
TR( ) = Turnover rate of the ( ) MOS
NPERC( ) = Number of persons calibrating at A, (1), and C, (2), levels ]
f CTC( ) = Cost to train for calibration of A, (1), and C, (2), levels |
NPERR = Number of persons repairing TMDE
CTR = Cost to train for repair of TMDE
NPERO(K) = Number of personnel operating TMDE having the kth Mmos
CTOP(K) = Cost to train for Kth MOS for TMDE operation
| XINF(J) = Inflation factor for year J
DIS = Discount rate
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2.1.1.2 Cost of Hardware

The cost of hardware is that incurred in the purchase of TMDE, i.e.,

Cost of Hardware = (Number of TMDE Bought)(Cost per TMD!,) (Inflation)
+(Discounting)

The equation used in the cost model is:

ECOS(1,J,2) = NEQB(I,J)*[UCOS(I)+20 XINF(JJ)
(1+DIS)

| where:

NEQB(,J) = Number of item I purchased in year J
f UCos(I)

Unit cost of item I

2.1.1.3 Cost of Personnel

The cost of personnel is that for labor to calibrate, operate, and repair TMDE.

The general expression is:
Annual Personnel Cost

. : [-Annual Maintenance Manhours x Labor Rate
= Density of TMDEL Productivity

Hours per Year Calibrated (A or C Level) x Labor Rate
Productivity

’ . Number of Operating Hours * Labor Rate
5 Productivity

(Inflation) + (Discounting)

e it i s

The mathematical equation for personnel cost over the entire life cycle of

TMDE is:

XMH(I) *DL H(7) LHSC () *DLH(5)
pROD()  VCALD* —HRGh®)

|
1, HSC(M*DLH(7)
k +[1-LCALM] * BROD(7)

T TSR TN S

ECOS(,J,3) = NDEN(I, J){

"
. NHO <~ _DLH(K) ) XINF(J)
5 Z pnon(m} 1+DI15)°

K=1
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' where: |

XMH() = Average manhours per year to repair an 1th item .

l DLH( ) = Labor rate for the ( )P MOS |

j PROD( ) = Productivity factor for the ( )th MOS
: { HSC (T) = Average hours per year to calibrate an 1th item ‘
: NHO = Average number of hours of operation per year |
1

The factor XMH(I) is determined from the item's mean time between failures,

MTBF(I), and the mean time to repair, MTTR(), as:

_ NHO*MTTR()
Ll MTBF()

2.1.1.4 Cost of First Destination Transportation*

The cost of first destination transportation is that incurred in shipping TMDE
from a point of origin to any of three locations (Europe, Pacific, or CONUS). The

general expression for this element is:

Cost of Transportation = (Number of Units Bought) (Weight)
(Shipping Rate x Mileage) (Inflation) + (Discounting)

The mathematical equation is:

) ECOS@,J,4) = NEQB(,J)*WT (I)*XMI() *snc*m%
(1+D.5S)
where:
WT@ = Weight of the I item
XMI() = First destination mileage for the Ith item
SHC = Shipping cost rate per pound per mile

*This expression is revised from that given in the Phase II report to reflect condi-
tions of actual occurrence within the mission profile rather than cost estimating

relationships.




2.1.1.5 Cost of Maintenance Transportation*

The cost of maintenance transportation is that for shipping TMDE for repair and
C-level calibration from the C-E site to the repair/calibration facility at the AMSF or

to CONUS facilities. The expression for this cost is:

Cost of Transportation = 2{ [ Density of Each TMDE Type x Weight
x Average One-Way Mileage x Shipping Rate]
X [Number of Failures/Year + Number of
Calibrations Requiring Shipping]}

(Inflation) + (Discounting)
The mathematical equation for transportation cost is:

ECOS(,J,5 = 2*NDEN(,J)*WT () *FMI(]) *SHC{FAIL(I)
+ (-LCAL (] *NCAL(I)}M ,

(1 DIS)J
where:
FMI 1) = Average one-way distance between the A and C levels for the
1M item
= . thi, _ __NHO
FAIL(I) = Average number of failures per year of I item = MTBF®D
NCAL(I) = Number of times per year the Ith item is calibrated

2.1.1.6 Cost of Consumables**

The cost of consumables is that for spare parts to repair TMDE. The general

expression is:

Cost of Consumables = (0.125 x Density of a TMDE Type
x Number of Failures/Year
X Unit Cost of TMDE) (Inflation) + (Discounting)

*This expression is revised from that given in the Phase II report to reflect condi-
tions of actual occurence within the mission profile rather than cost estimating
relationships.

**This expression is revised from that given in the Phase II report to refiect a
dependence on MTBF.,
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The mathematical equation for the cost model is:

ECOS(,J,6) = 0.125*NDEN(I,J)*FAIL(I)*UCOS(I)*XINFJJ
(1: DIS)*

2.1.1.7 Cost of Introduction

The cost of introducing the TMDE into the supply system is expressed as:

Cost of Introduction = (Number of Line Items x One-Time Cost of
Introducing Itam + Annual Cost of Item)
(Inflation) + (Discounting)

The mathematical equation used in the cost model is:

ECOS(,J,7) = {NLIN [480*MLIN(I+510]+160*LL @M)I
(1+DIS)
where:
NLIN = 1 on the year introduced; 0 otherwise
MLIN(I) = Number of units comprising Ith item
LL = 1 on every year following introduction; 0 otherwise

and the constant values are derived from Pamphlet ECOM 11-4 of DA Comptrollers
Office and described in the Phase II report.

The cost of introduction includes a recurring cost of $160 for each year the item

is kept in the supply system.

2.1.1.8 Cost of Holding

The cost of holding is that incurred for retaining the item in the supply system.

The expression is:

Cost of Holding - 0.23[(Density of TMDE) (Unit Cost)]
x (Inflation) + (Discounting)

The equation for the cost model is:

XINF(J)
(1 msyJ

ECOS(,J,8) = 0.23*NDEN(,J)*UCOS()*LL*




!
i
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2.1.1.9 Cost of Documentation

The cost of documentation is that incurred for preparation and publication of
technical manuals for operation, repair and calibration, and Repair Parts Spares
Tools Listings (RPSTLs). Revisions and updating changes in documentation are

covered by adding 207 to the original page count. The expression for this cost is:

Cost of Documentation = (Cost per Page) (Total Pages of Documentation)

(Inflation) + (Discounting)

The equation for the cost model is:

ECOS(,J,9) = NN*AQPP([)*CPp+nid)
- (1+DIS)?
where:
NN = 1 on first year introduced, 0 otherwise
AQPP() = Total number of pages of documentation for Ith item
CPP = Cost per page of documentation

2.1.1.10 Cost of Installation

The cost of installation is that for installing a TMDE at a site to make the item

portable. The general expression is:

Cost of Installation = (Number of Units Installed) (Cost per Installation)

(Taflation) + (Discounting)

The equation for the cost model is:

(1+ DIS)

where CPC = Cost of materials for rack mounting, cart, etc., as required for

installation.

2.1.1.11 Cost of Disposal

The cost of disposal is that incurred in disposing or salvaging TMDE at the end

of its life cycle. The general expression is:

Cost of Disposal -0.1 [(Number of TMDE Disposed) (Unit Cost of TMI)E)?
(Inflation) + (Discounting)
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The equation for the cost model is:

ECOS@,J,11) = -0.1*NEQD(I,J)*UCOS (D) >t D)
1+ DIS)?

where:

NEQD(I,J) = Number of items I disposed of in year J

During Phase I it was determined that the disposal operation, which results in

the salvage of equipment, represents an asset to the life cycle cost.

2.1.2 Data Base for L.LCC Model

The data requirements for computing the life cycle costs of the PIL and non-PIL
TMDE were identified by reviewing the cost equations of the LCC model. Two major

data categories were identified:

a., Program data, which are common to all TMDE; an example is personnel

productivity rate.

b. File data, consisting of two subsets: 1) item characteristics, which
are unique to each TMDE, e.g., unit cost; and 2) item scenario data, or
the quantity of TMDE bought, operated and maintained, and disposed of

during each year of the life cycle.

The program and file data are discussed below.

2.1.2.1 Program Data

Program data requirements were identified for all TMDE. Table 1 identifies
the data types and gives the values used for the economic analysis. These values
were held constant throughout the scenario 1, 2, and 3 computations. Certain of the
data were varied for the case exercises and sensitivity analysis, as discussed in
Sections 2,3 and 2.4, respectively.

The manner in which the MOS and operate-hour data were addressed as program

datu is described in Sections 2,1.2.1.1 and 2, 1. 2. 1.2, respectively.




Calibration and
Repair Training,
MOS 35B30

TABLE 1. PROGRAM DATA FOR TMDE ECONOMIC ANALYSIS
(Sheet 1 of 2)
Description Code Value
1. Inflation Factor for Each | XINF 1975 - 1,000, 1976 1.12, 1977 - 1,22,
Toar 1978 = 1.33, 1979 - 1.40, 1980 -~ 1.46,
1981 = 1.53, 1982 - 1,60, 1983 - 1.67,
1984 - 1.75
2. Discount Rate DIS 10% each year, 1975 - 1984
3. Total Density of TMDE NTDEN 32,411
Calibrated, Repaired,
Operated
4, Turnover Rate:
a. MOS 26 TR(1) 0.41
b. MOS 32 TR (2) 0.36
MOS 31 TR(3) 0.46
d. MOS 34 TR (4) 0.33
e. MOS 36 TR(5) 0.35
f.  MOS 35H TR(6) 0.50
g. MOS 35B TR(7) 0.59
5. Cost of Operator Training
a. MOS 26 CTOP(1) | $ 31,630
b. MOS 32 CTOP(2) | $ 25,083
c. MOS 31 CTOP(3) | $ 31,233
d. MOS 34 CTOP#) | $ 21,127
e. MOS 36 CTOP(5) | $ 17,360
6. Cost of Repair Training, | CTR $ 22,080
MOS 35B20
7. Cost of A-Level Cali- CTC(1) $ 25,024
bration Training,
MOS 35H
8., Cost of C-Level CTC(2) $ 41,226
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TABLE 1. (Sheet 2 of 2)

Description Code Value

9. Number of Persons Cali- [NPERC(1)| 143
] brating, A-Level

3 (MOS 35H)
t 10. Number of Persons Cali- [NPERC(2)| 32
: brating, C~Level
(MOS 35B)
11. Number of Persons NPERR 42

Repairing (MOS 35B20)

12. Number of Persons

Operating
a. MOS 26 NPERO(1)| 1,616
b. MOS 32 NPERO(2)| 2,326
c. MOS 31 NPERO(3) 445
d. MOS 34 NPERO(®4)| 251
e. MOS 36 NPERO(5)| 848
13. Labor Rate, All MOS DLH $ 6.91 per hour
14, Productivity Rate PROD 0.75
All MOS
3 15. Number of Hours per NHO
Year Operated
i a. PIL 300
& b. Non-PIL 365
: 16. Shipping Cost/Pound/  |SHC $0. 000169
Mile
A 17. Cost of Install., Materials [CPC $ 95
f 18. Cost per Page of CPP $ 175
Original Documentation
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2.1.2.1.1 MOS Classification — The MOS classifications identified during

Phase II as performing the functions of operation, maintenance, and calibration of
TMDE were expanded to include additional information provided by USACC during the
data preparation activities of Phase III. More than 50 different MOS classifications
were identified for which data on training, turnover rate, etc., had to be obtained.
The 50 different MOS classifications performing the functions of operation were
grouped into major categories. For example, the MOS 261.10, 26120, and 261.40,
and the 26V10, 26V20, and 26V40 categories were combined as a 26-series MOS. In
this process, the pertinent data, such as turnover rate, training costs, etc., for each
level (e.g., 26V10) were averaged to provide single values for each grouping. The
final grouping of operator MOS used in this analysis were of the 26, 32, 31, 34, and

36 classifications.

Another reason for grouping the MOS classifications is that the particular MOS
level operating TMDE could not be determined since the C-E sites have many different
TMDE and MOS types. The LCC methodology developed in Phase I accounted for this

condition in the personnel cost equation,

It was not necessary to group the MOS classifications doing calibration or
maintenance, since the number of types was limited and, therefore, resulted in no

problems in the retrieval or implementation of data for the computer program.

2.1.2.1.2 Number of Hours of Operation — The number of hours that the

operating MOS spend on TMDE per year was estimated during Phase II as being equal
for PIL and non-PIL TMDE. During Phase III, additional information was obtained
from USACC that resulted in this ground rule being changed. USACC estimates that
less time will be spent in performing such operations as testing and diagnosis with
PIL, TMDE than with non-PIL TMDE.

The rationale provided by USACC supporting this position can be best explained
by example. Suppose that a requirement exists at a USACC site for performing five
tests or diagnostic procedures each day using five different frequency counters as the
TMDE. For this example, the operator performing the tests will follow a procedure

prescribed in a formal specification, which directs the following eight steps:

1) Select the TMDE and remove from stored location.
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2) Review the technical manuals to determine set-up and connection

requirements.
3) Connect the TMDE to the end item.
4) Turn on the TMDE to allow warm-up.

5) Review manuals for precheck and operating procedures.
6) Adjust and check-out the TMDE.

7) Perform testing or diagnosis, read measurements, and record

measurement values.

8) Disconnect the TMDE from the end item and replace it in a storage area.

When five different types or makes (e.g., non~PIL TMDE) are used to perform
the five tests required, the operator will spend the time to become familiar with the
procedures by reviewing five different technical manuals for details on connections,

measurement techniques, etc.

When only one model of TMDE is used to perform the five tests or diagnoses,
only one technical manual will be reviewed. Moreover, when the operator is
familiar with the connections and measurement techniques by virtue of using the
same frequency counter, the time spent by the operator is reduced. In essence,
steps 2 and 5 are eliminated from the four successive tests done with the PIL. TMDE,

and the time required for step 3 is reduced accordingly.

If the above test or diagnostic procedure normally requires 1 hour of operator
time, the average time spent for steps 2 through 7 is 10 minutes each. Thus by
eliminating steps 2 and 5, 20 minutes is saved, reducing the operations time to
40 minutes or 207% less than for non-PIL TMDE, In addition, the time spent on the
other steps will be reduced significantly because of familiarty with the procedural
requirements. This factor was not considered in the above 20% savings, making the

estimate very conservativi.,

The values used to establish the data for hours that MOS operate TMDE in this
economic analysis reflect the 20% estimated reduction for PIL. TMDE over that for

non-PIL TMDE.
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2.1.2.2 File Data

2,1.2.2.1

Item Characteristics Data — Item characteristics relevant to the

life cycle cost analysis of the PIL and non~-PIL TMDE were identified, and are listed

in Table 2. Sixty-one sets of data were established for these characteristics, one set

for each PIL and non-PIL TMDE.

Certain items of data were not directly retrievable

and were based on estimates and value-averaging, as discussed in the following

paragraphs.
TABLE 2, ITEM CHARACTERISTICS RELEVANT TO
TMDE ECONOMIC ANALYSIS
Item Characteristic Code
1. Level of calibration LCAL
2. Unit cost Ucos
3. Maintenance man-hours XMH
4. Hours per year calibrated HSC
5. Weight WT
6. First destination mileage XMI
7. Number of failures per year or MTBF FAIL
8. Average mileage to repair or calibrate FMI
9. Quantity of pages (TM, TB, and RPSTL) AQPP
10. Number of line items NLIN
11. Number of times per year calibrated NCAL

2.1.2.2.1.1 Unit Cost of TMDE — The source for TMDE unit-cost data was

identified in

Phase II as SB 700-20* and manufacturers' catalogs.

However, one

problem encountered in retrieving the data from these sources was that certain

*HDQ, DA, Army Adapted/Other Items Selected for Authorization/List of Reportable

Items, SB 700-20, July 1974
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non-PIL TMDE, although in the USACC inventory, are no longer manufactured.
Therefore, recent costs are not available for these items from catalogs. Further,
certain non-PIL TMDE are not listed in SB 700-20.

To resolve the above problems, two other sources of cost information were

considered; Army Master Data File (AMDF) records and Command Density "C"

reports of the USACC TMDE Management Improvement Program. The necessary
cost information for the non-PIL TMDE was obtained from these latter sources when

it was not located in the sources identified during Phase II.

Since it was determined that the unit cost values from these latter sources were
approximately 2 years out of date, the TMDE unit costs obtained from these sources
were increased by 20%. This 20% increase was considered conservative, since
comparable unit costs of non-PIL TMDE that were found in manufacturers' manuals
tended to be 50% or more higher than the values given in either AMDF or the

"C'" reports.

2.1.2.2.1.2 MTBF, MTTR and Hours of Calibration — MTBF values were
available for the majority of TMDE in the identified sources. Where MTBFs were
not available, the values were derived by averaging the available MTBF of all other
TMDE of the same function (e.g., frequency counter). The same technical approach

was used for MTTR and hours of calibration when data were not available.

2.1.2.2.1.3 Cost per Page of Documentation — An effort was made during
this task to obtain information on the cost per page of documentation for technical
manuals covering operation, maintenance, and calibration, A thorough review was
made of the data supplied during Phase II on this subject. The main source was
reports or publication costs prepared by the Army Materiel Command (AMC).
Since more precise information could not be obtained, it was decided to use a value
of $175 which is an average value for electronic equipment provided by the comptroller
at USAECOM. This value was derived from a statistical analysis performed by AMC.

2.1.2.2.1.4 First Destination Mileage — This data item was not identified in
the Phase II report, since it was provided as a cost estimating relationship by the
Comptrollers Office of USAECOM. However, USAECOM decided during the second
steering committee meeting of Phase II that it would be desirable to have actual cost




equations for both first destination and maintenance destination included in the cost
model. As a result of these changes, data requirements for first destination mileage

were established.

The values for the first destination mileage were determined for the three
major theaters of USACC — Pacific, Europe, and CONUS. This approach was taken
since TMDE is usually shipped to the regional Army Maintenance Supply Facility
(AMSF) of the Pacific or European theaters and the depots or regional facilities of
CONUS. The location of the theatre for a given TMDE was obtained from the TMDE
MIP Command Density "C' Reports that provide the unit identity code and location.

The first destination mileage values used in this analysis were 2500 miles for
CONUS, 5000 for Europe, and 8000 for the Pacific. These distances are average
values based on the location of the AMSF and CONUS facilities within each theatre

from the point of origin of the TMDE depots in either California or Kentucky.

2.1.2.2.1.5 Maintenance Mileage — Maintenance transportation mileage was
determined as the distance that TMDE within each of the three theatres travels from
the operational sites to the AMSF or CONUS facility for repair or C-level calibration.
Average values used for maintenance mileage were 150 for Pacific area, 100 for
Europe, and 50 for CONUS.

2.1.2.2.1.6 Number of Pages of Documentation — The number of pages of
documentation required by each TMDE was based upon 1) technical manuals for
operation, maintenance, and calibration, and 2) RPSTLs, It was originally intended
that each manual for a specific TMDE be reviewed to obtain the quantity of pages per
publication. However, only a limited number of official publications could be found
for most of the non-PIL, TMDE. A large portion of those which exist are manufac-

turers' manuals for operation and repair.

To obtain representative page quantities for the non-PIL. TMDE, a count was
made using the manuals for PIL TMDIE. The quantity of pages determined for each
PIL TMDE was assigned to the counterpart non-PIT. TMDE they can potentially
replace. The representative values for total pages were increased by 207 for each
TMDE since it was determined from USAECOM that publications undergo revisions

amounting to an average of 207% of the initial value during the life cycle of the

equipment.
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2.1.2.2.2 Item Scenario Data — The item scenario data requirements for the

LCC exercises stipulate the quantity of TMDE bought, operated and maintained, and

disposed for each year from 1975-1984.

Each scenario uses a specific set of these

data to describe conditions of USACC deployment and management of TMDE, An

example of how the implementation data were established is shown in Table 3. In
that example, NEQB is the quantity bought, NEQD is the quantity disposed, and

NDEN is the TMDE density (operated and maintained) for the year shown.

TABLE 3. EXAMPLE OF ITEM SCENARIO DATA
00160 1975 NECL 53 NEQ@D O NDEN 53
00170 1976 NFOF O NEGD O NDEN 53
00180 1977 NEUB O NEGD O MDEN S3
00190 1978 NEUB 0 NECD O NDEN 53
00200 1979 NEGB O NEQU O NDEN S3
00210 1950 NEGB O NEUD O NDEN 53
0022G 1981 NEGB O NEGD O NDEN 53
00230 1952 NEGE 0 NEGD O NDEN 53
00240 1983 NECE O NEQD O NDEN 53
00250 1954 NEGE O NEGD 53 NDEN 53

2.1.2.2.3 Complete Data Files — An example of the complete data file, com-

prising both scenario and item characteristic data is shown in Table 4.

line (100) gives the file name; "00110" is the quantity of non-PIL TMDE in that file;

The first

and '"00120" is the nomenclature of the TMDE for which the data are shown in lines

00130 through 00250.

TABLE 4. FILE DATA FOR TMDE ITEM
1OU Ghrksl LALA R LLF
uullu NeIL 1)
UUleu Liovide s
VO30 LEAL 1 0L 4a%00s AMh S+39
HUL40 HOU FellE L1 4Be AML HUSE e FALL Y
GUISU FME SHhe Acrr JlUe MLIN 1 NUAL 2
UOL6U 1975 NEuE S8 NLL U NUEN D59
UOUITTU 1976 NECLE O NFGCL U NUEN 59
VUIBY 1977 NeEuk U NFLL U NUDFEN 53
VOULIY0 1978 NFECH U NFLL U NDEN 53
uU2uUL 1979 NEWE U NELLU U NUEN SO
UuUZ10 1YBU NEGH U NELL U AUKN S
ul220 198l NELb U NELL U NUEN SS9
V023U 1982 NELE: U NELL U NUEN 5S4
00240 19YB3 NFLE U NFLE, U NUEN HJ
UUZHU 1YB4 vkl U NFLD S3 NURN Y
2-17
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2.2 LIFE CYCLE COST COMPUTER PROGRAM

The objectives of Task 2 were to prepare and implement a program for the

TMDE life cycle cost model.

2.2.1 Development of Software Program

A computer program was developed in FORTRAN for exercising the life cycle
cost model., The program evaluates the life cycle costs of PIL, and non-PIL TMDE
from 1975 through 1984 under different conditions of USACC deployment.
ditions are evaluated in the form of scenarios, each having various options.

scenario, the options permit replacement of non~PIL. TMDE with PIL TMDE, with

non-PIL TMDE, or with a mixture of the two.

The quantitative conditions associated with an option are input to the program as

file data, as described in Sections 2.1 and 2. 3.

Two main programs, designated "TMDE'" and "TMDE-1", were developed for
the life cycle cost model. The equations and FORTRAN structure for each of these
programs are given in Appendix A-4,
scenario and then output life cycle costs.
grams is that "TMDE" outputs the cost of each cost element and the total cost by
"TMDE 1" outputs the

Examples are given

year, but only sums the annual PIL and non-PIL TMDE costs.
sum of each cost element, as well as the total life cycle costs.

in the following paragraphs. For each example, the units for cost and cumulative

cost are in dollars.

The major difference between the two pro-

2.2.1.1 Outputs of Program "TMDE"

Program "TMDE" is designed to yield the outputs shown by the following

examples.

Either program can accept the file data for any

a. The yearly and cumulative-yearly costs of each PIL TMDE:

| 8 0 N e Yb s
LiSMdn6 |
| B8 e
l?"(/ O
1977
1y
1971 %
1Yeu
1yl
1Ybe
1y6d
1Y 4

Lol

499716 6 DY
o I 20 T
bbb IS« 33
22060y oY1
215129« 16
2U39Y 03«62
ly4a40e .01
147 1Y 60
YTSE2T3 e 1Y
150bb1 24
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C.

The yearly and cumulative-yearly costs of each non-PIL TMDE:

urmsa &
1995 18343.38 18343.38
1976 16282.13 34625451
1977 9313993 12776544
1978 18329 59 146095.03
1979 17540.28 163635.31
19860 16629.10 180264.41
1961 15842417 196106.58
1rs2 15060.88 211167.46
1983 14290.73 225458.19
1984 11863.33 237326 +52

The yearly and cumulative-yearly costs for the entire non-PIL TMDE

group:

NOGN-FIL GhGUF COS1S

YEAK cesl Cumtes|
1975 1206966.63 1206966 .63
1676 325004 .48 1582051 .1V
) LT SN Shniaent YRS HY6 St U

' 1976 319039 0¥ 2173008 «6Y
1971y JUSS0U.Y 24T38UY « 67T

19060 26944) .10 276115085

1981 2157T44.0Y 3048494495

1902 262145.30 "3309640.25

1453 245740415 $LUD430U . au

lvybnAa 2121y 17 BTET 169 w5

These non-PIL group costs are for all TMDE in the group under analysis.

For example, using Group A, the costs are for a total of 53 non-PIL

TMDE units in the USACC inventory.
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d. The cost element breakout for the non-PIL group:

YENK ELEMEN] Cpsl

1975 1976
TRAINING 9462 .32 TRAINING 9475.19
PURCHASE Yh284.55 PURCHASE Oe
PERKSONNE L 134430.07 PEKSCONNEL 134329.07
FIKST DESI 1309.17 FIRS1 DEST O
TRANSPORT 9.15 TRANSPOKT Jeld
CONSUMBLES 3793440 CUNSUNMBLE S 319055
INTKObUCL 1800.00 INTREDUCE 290669
HZLDING 2173563 HOLDING 21719.30
DOCUMENTS 4T TET 27 DBCUMENTS O
INSTALL 3713464 INSTALL 0.
DISFGSAL 0. DISPOSAL O

Following this printout, the user is given the option of having the program
output the same breakout for PIL. TMDE. The program "TMDE" then pro-

vides on request a cost element breakdown on any specific TMDE item.

2.2.1.2 Output of Program "TMDE 1"

The program "TMDE 1'" was developed to facilitate computation and provide
certain outputs in a sequence different from "TMDE". For program "TMDE 1" the

following outputs are provided in the sequence shown.
a. Yearly and cumulative-yearly costs of PILL. TMDE
b.  Yearly and cumulative-yearly costs of the non-PIL TMDE group
¢. The sum of each of the cost elements for 10 years for PIL TMDE
d. The sum of each of the cost elements for 10 years for the non-PIL

TMDE group.

2,2,2 TFeatures of LCC Computer Program

; The computer program for determining life cycle costs of PIL and non-PII,
1 TMDE has been implemented on the Burroughs B5700 time share system at
t USAECOM, Fort Monmouth, and on the Control Data Corporation "Kronos 2. 1"

time-share system at ARINC Research Corporation. All of the data files used for
the program are stored in the time share system until required. The data files,
called "GRPxyz'", represent the group (x) and the scenario/option (yz). At the begin-

ning of the program exercises, the particular scenario (and its attendant data file)

2-20
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are specified from the teletype terminal keyboard. In the Kronos system, this is
accomplished by typing in the file name (e.g., GRPA1), whereupon the program calls
the designated file and reads it to obtain the specific data required by that scenario.
In the Burroughs system, the file is called by means of a file number corresponding

to a given group. The main program stores the program data described in Section 2. 1.

The computer program is very flexible — data changes are readily implemented,
additional cases and options can be evaluated, and sensitivity analyses can be

conducted.

2.3 LIFE CYCLE COST COMPUTATION

Various computer exercises were designed for evaluation of the cost effective-
ness of standardizing the selected PIL TMDE. Three scenarios were investigated,
two concerning different approaches that USACC might implement to deploy TMDE,
and the third designed to provide a comparison of the total life cycle cost of each of
the three PIL TMDE and the corresponding non-PIL. TMDE that they can replace.
These scenarios are described in Sections 2, 3.2 through 2. 3.4 and summarized in
Table 5.

In addition, three separate cases were evaluated to investigate certain other
potential cost benefits that could be realized if the PIL. were standardized. These

cases are discussed in Sections 2,3.5 through 2.3.7 and summarized in Table 6.
Computation results for these scenarios and cases are presented in Section 2. 5.

TABLE 5. LCC DATA FILES AND DESCRIPTION OF SCENARIO EXERCISES
(Sheet 1 of 2)

TMDE File
Scenario/Option Group Name Description of LCC Exercises
A GRPA1
1B GRP1B1
2B GRP2B1
1 PIL and Non-PIL TMDE Baseline

3B GRP3B1 LCC Comparison
4B GRP4B1
C GRPC1




g

TABLE 5.

(Sheet 2 of 2)

TMDE File
Scenario/Option Group Name Description of LCC Exercise
2/1 A GRPA?2 Phase-in of PIL. TMDE at 109 of Total
Density per Year
2/2 A GRPA3 Phase-in of Non-PIL, TMDE at 107 of
Total Density per Year
2/3 A GRPAT Phase-in of PIL and Non-PIL TMDE
mix at 107 of Total Density per Year
A GRPA4
1B GRP1B2
2 b9
3/1 7 GHEZRS Phase-in of PIL. TMDE per USACC
3B GRpap2 | Plan
4B GRP4B2
Cc GRPC4
A GRPAS
1B GRP1B3
2 b 3 .
3/9 . S Phase-in of Non-PIL TMDE per
3B GRP3B3 USACC Plan
1B GRP4B3
C GRPC5H
3/3 A GRPAS Phase-in of PIL and Non-PIL Mix

per USACC Plan
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TABLE 6. LCC DATA FILES AND DESCRIPTION OF CASE EXERCISES
TMDE File
Case Group Name Description of LCC Exercise

1 A GRPA1 Initial Stockage

2 A GRPA1l Inflation and Discounted Cash Flow
1B GRP1B1
2B GRP2B1

3 3B GRP3B1 Volume Discount
4B GRP4B1
C GRPC1

2.3.1 TMDE Groupings

The PIL and non-PIL TMDE of interest in the Phase III investigation were

categorized into three major groups containing PIL TMDE and corresponding non-PIL
TMDE that they can replace.

G roup
A

1B

2B

3B

4B

TMDE Included

AN/USM-336V (PIL)
11 Non-PIL

CP-T72A/U (PIL)
28 Non-PIL

CV-2002/U (PIL)
6 Non-PIL

CV-2003B/U (PIL)
2 Non-PIL

CV-3059/U (PIL)
2 Non-PIL

432A (PIL)
6 Non-PIL

These groups are defined as follows:

Comment

Spectrum Analyzer

> Frequency Counter

RF Power Meter

Appendix A-1 presents a detailed listing of the TMDE nomenclature and the

specific group in which each is located.
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2.3.2 Secenario 1

2.3.2.1 Description

Scenario 1 was designed to determine and compare the total life cycle costs of
PIL and non-PIL TMDE in Groups A, B, and C under equivalent conditions. This
scenario is based on the current quantity of each non-PIL TMDE in the USACC inven-
tory for a 10-year period, beginning with acquisition and continuing through disposal.
For this scenario, it is assumed that all of the non-PIL. TMDE are bought at the
beginning of 1975 in the densities shown in Appendix A. These non-PIL TMDE are
operated and maintained each year until the end of 1984, at which time they are dis-
posed of, An equivalent density of PII, TMDE are also bought in 1975, operated and
maintained each year and then disposed of at the end of 1984. During this 10-year
life eycle, the recurring and nonrecurring costs defined by the life cycle cost model
are computed separately for the total non-PIL and PIL TMDE of the group under

analysis.

2.3.2.2 Scenario 1 Data Files

The data files for Scenario 1 were developed in accordance with the above base-
line concept. The procedure employed for this purpose is illustrated by the following
example, For Group A, the total density of non-PIL. TMDE is 53 items, comprised
of 11 different makes and models. In compliance with the baseline condition, the
1975 purchase includes three AN/UPM-84, four DU-2A, one LCA-G, one RTA-5,
one SA-84W, one TSA-W2, two 11.20, one 11.30, twenty-five 1L.40, two 851A, and
twelve 851B., These TMDE are operated and maintained through 1984 and then
disposed of. Since a total of 53 non-PII. TMDE are addressed, a comparable number
of PIL TMDE (USM-366(V)l) are also bought in 1975; operated and maintained for

10 years; then disposed of in 1984.

This procedure is summarized in Table 7, which presents item scenario data
for the USM-366 and the UPM-84, For 1975, as shown in the table, 53 PIL items are
bought (NEQB), none are disposed of (NEQD), and 53 are operated and maintained
(NDEN). These 53 USM-366(V)1l items are operated and maintained each year through
1954 and then disposcd of, For the UPM 84, three items are bought in 1975, none are
disposed of, and three are operated and maintained; and the three items continue in

service until being disposed of in 1984,
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TABLE 7. SAMPLE DATA FILE
Line No.

GOl LN 36 ¢
QO U LEBE T LGS 450U XMH 9e S
GUL4Y BLL telile b | arie AMl 6UDL. FALL coY
GUESr Pl SHhe ALPF dlU« BRLIN T sUBL 2
QOYEL Pt s wpitly B3 NELE: O SN 93
QO e PYte. bl € NeLth 8 spERk 59
Galsa VeEid NEGCE @) kel B NUES 935
QUi sty FYiie vk Gl & oavEwh U RN 53
QU200 VYTY ek k @ ke U NikN 53
VUZ2TU IYasUu NEUE O NG U RUFEIN S5
Uu220 1yl Mok U NPl U NLIFN B3
G230 Yo wECE B wECh © NbEN 53
LUZ4aD 1983 VvELWE © Neoel U NpkEN 53
U250 lvea NEub 0 KEGL 53 NUEDN 538
VU GO Lty od
002710 LCAL 1 LE(CSYS bb24e AMH He33
QU280 HEE 8406 Wi SUe AMI SS5UL FALL &Y
U290 Fil She AP 310 MELN T NeCBL 2
Uiy 19 rSs bk 3 NEGL U NBDEN 3
V0310 1976 Nvruk U NELLD U NUEN 3
V0320 1977 NEULL O NFLL U NDEN 3
V033U 1Y/ NEULE U NeEwbL U NDEN S
00340 1Y7Y NEUb U NELU U NUEN 3
00350 YYsL NEUh U NULD U Nuky 3
OO360 198t NEUGE O NELCL O NUEN 3
VO3TLU 1Y82 NEWEB U NELWL U NLEN S
VU3E0 1Yysd NELE U NFUL U NLEN 3
OU3YU lyoa NEGLE U NELL 3 NUEN S
VU4UU DL

The other 10 non-PIL TMDE items are addressed in a similar manner for

Scenario 1. Six data files used to exercise the LLCC program are described in

Table 5 and detailed in Appendix A-2,




2,3.2.3 Scenario 1 Computations

The life cycle cost model computes the total life cycle costs of the entire group
: of non-PIL. TMDE and the PIL. TMDE. Table 8 is an example of the total life cycle
k costs for Group A TMDE.

Referring to Table 8, the cumulative cost in 1984 of $2,304, 755 is the life cycle
] cost of 53 type USM-366 items. The non-PIL group costs ($3,767,169) are the total

G duiee

life cycle costs for 53 of the eleven different non-PIL TMDE in Group A.

Life cycles costs of TMDE groups A, B, and C are detailed in

Appendix A-3.

TABLE 8. GROUP A LIFE CYCLE COSTS, SCENARIO 1

§ 8 A N e ) S CRVAT Gl O ETUN SRS |
{50366 |

|- Lot T 10 o Y ay it iloenDy

lo'l6 2SS .« 5 tZebtgoe le

F ) 226535 33 YDDEOE6 4y

) [ L czaniy « ! llowaye . ae

¥ o) S e B0 B I 3% 5b7 3«51

1Yeu ZU3H 83wl V3299« EY

1ol 1y asueeirl 1 7Tv806 1 sciu

182 loallY ety lY fseuu o

| &gt ) B = o (N 2153861 4.6

Y64 150681 .24 230475591

NEN=FPIL GnGUr COSLS
Y EAK [ | cumtist

1945 1206966465 120696663

3 1876 3ZHUO 4 e 40 152051 « 1w
4 1971 S e s G lsS8ueys it
) 19706 31YU3Y 52 2llisuvnety
2 s L AT JUHSUU YL cAlTesuy 61
lvyou 2ev44) 4 la ETeT TS5 «8S

t 1ynl 2151 aaeuy SU4saY 4.9
_ 1Yee 261 45630 33ULEH4AU 25D
» 1963 401 4Ue 1S SDDAST U 44U
; 1y a zlegitsy .+l 36T 169957
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2,3.3 Scenario 3

2.3.3.1 Description

Scenario 3 was designed to evaluate the economic impact of standardization of
the three PIL TMDE by computing the life cycle costs associated with three possible
situations.* For option 1, it is assumed that PIL. TMDE are phased in to replace
non-PIL TMDE according to the TMDE phasing plan developed by USACC, and shown
in Appendix A~1. This plan projects the USACC TMDE needs from 1975 through 1984,
TFor option 2, it is assumed that non~PIL. TMDE replace the present type of non-PIL
TMDE within the USACC inventory. The non-PIL replacement under option 2 is also

performed in accordance with the USACC 10-year phasing plan.

For each option, the appropriate PIL or non-PIL TMDE are bought the year
after the non-PIL TMDE are disposed of, and then operated and maintained each year

until the end of 1984, at which time the phased-in TMDE are disposed of.
Option 1 and 2 are computed for all three groups of TMDE.

A third option for scenario 3 was designed to evaluate the economic impact of
having to phase in a mixture of PIL and non-PIL TMDE during the 10-year life cycle
to replace non-PIL TMDE, while still satisfying the USACC phasing plan. Whereas
it was.originally intended that option 3 provide for the phasing in a mixture of PIL
and non-PII, TMDE, no suitable rationale could be developed for such a deployment
situation. Therefore it was determined by ARINC Research to be more meaningful to
investigate the economic impact of phasing in two PIL items. A condition such as
this might arise after several years of standardization when an advanced state-of-the-
art TMDE becomes available for deployment, and it is considered advantageous from
a mission point of view to implement the new PIL, TMDE. This option is evaluated for
Group A only, and calls for the phasing in of one type of PIL. TMDE to replace ten
different types (UPM-84, DU-2A, L.CA-6, RTA-5, SA-84W, TSA-W2, 11.20, 1L30,
851A, and 851B), and then the phasing in of another PIL. TMDE type to replace the
11,40, The second PIL TMDE is assumed to have the same basic cost features as the
1140, No consideration was given to functional capability of the 11.40 for this option,

but rather it was used only to demonstrate economic factors. The same item

*This scenario was evaluated before scenario 2, as discussed in Section 1.3, and is
presented in that order in this report.




characteristic data used for the 1140 in other options was used for option 3. Only the

item scenario data were revised to show that the 11.40 is replaced by phasing in a

second PIL TMDE,

2.3.3.2 Scenario 3, Option 1

2.3.3.2.1 Description — The scenario data for option 1 of scenario 3 were
developed in compliance with the USACC 10-year phasing plan. The manner in which
this was done is described in the following paragraphs, using TMDE Group A as an ?

example. Examples of Group A item scenario data are given in Table 9.

The USACC phasing plan identifies all TMDE in the current inventory, and the
year in which they are to be replaced. In Group A, one each of the LCA-6, RTA-5,
SA-84W, and TSA-W2 are to be replaced in 1975. Upon PIL standardization, these
four TMDE would be replaced by phasing in four PIL TMDE (USM-366). These PIL
items would be bought in 1975, operated and maintained through 1984, and then
disposed of. At the end of 1975, the four DU-2A and one 11.30 TMDE that have been
operated and maintained during that year are disposed of in anticipation of being
replaced in 1976. The handling of this deployment activity can be observed in the
item scenario data file shown in Table 9. For the USM-366, four items are bought L
(B), none disposed of (D), and four are operated and maintained (Nj in 1975. For the
LLCA-6, TRA-5, SA-84W, and TSA-W2, the item scenario data show that no items
are bought, disposed, or operated and maintained in 1975, or any year thereafter.
No disposal occurs for these four TMDE since it was assumed for this study that
TMDE would be disposed of at the end of the year preceding their replacement. The ;
costs for items disposed of in 1974 are treated as sunk costs in this study. For the
DU-2A and 1L30, the item scenario data show these TMDE operated, maintained, and

disposed of in 1975,

The same logic used for the above actions of option 1 is applied to the other
TMDE for the remaining years of the life cycle. All of the PIL. TMDE phased in each
year are added to the previous year's density of operated and maintained items. This

condition is cumulative for 10 years.

At the end of 1984, all PIL TMDE are disposed of at the same time. For this ~

scenario, the costs of purchase, first destination, documentation, installation and

introduction for non-PIL. TMDE replaced are regarded as sunk costs, since these !
TMDE are already in the USACC inventory,




TABLE 9.

EXAMPLE OF ITEM SCENARIO DATA,OPTION 1 OF SCENARIO 3
(Sheet 1 of 2)

B —

UOT2Y Usddhnd
GLYI0 LEenk T uens: a5S0us Al 533
UUlaU bol et Ll ace Al LGLHGe FHIL oY
QuiESU kMl 55« ALl 310e wELln I xGal. &
Yo Y9thH | G B B N 4
VEQ 16 B S50 1 b o
loWw Ws2d b & 100G 8 17
190 Pa 2 WO LG N 2]
20 STy 8 b U N 39
210 Ivsd B 5 b w N 40
219 19l &= 5 D 0 N 45
220 1952 B a4 b @ N 4%
240 Y3 b 2 jz O N S
250 1984 B 2 W H3 &% 93
Qu2E Uprmaqg
OueTU LCAL | UCkd Bb6Z24ae AMikt 5«33
Q0280 hdC B«06 Wi SUe« Avl S50U. FAIL JbY
QU2 k¢l S5« Ay $lbs wLIN | NCAL 2
SO0 VoS b @ O N 3
310 0976 b O B3 N 3
20 Y977 B O D O N O
JaU 1WYile b B b O X O
340 @91 B O B0 N G
350 1980 B O b U N U
&0 E9ur by @ O N
SO0 1%eZd B @ b U N U
SO 1963 B O D U N U
390 1984 b O b O N O
0u400 buehn
00410 LCAL 1 uCls 13785 AMH B.Yb
00420 RBSC: 6402 il 135« aMml Butus rAll Lo
UO4sU oyl S0 Aure GlUe wLIN 1 NCAL 2
435 1975 B o b a4 N 4
00 Y9l B O b O N O
460 1917 Kt U L O N O
470 191 L O D U N O
460 1979 b 0 b O N U
490 1980 I U I O N U
500 1yl b U U U N WU
510 1Y9< 1 § I U N ©
S20 1983 b U b O N ©
S30 Iyva [ O L U N U
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TABLE 9. (Sheet 2 of 2) i
UULAU L LG
QUHHY et T utly BOOUL 2AMh % 9.9 v
QULHEH G B0 B 1 Se ari) BULYe Pl «BY
QOUHIH BNl S0 ALY 3TV wllaiv | N 2
SR IyitS 4 U L b N Y
SYW ¥t b v b O N L 3
GO 191t 1 U LU N U
GIO vy b U B U NO
G20 19éY B Q2 9 N O
63U st B0 b N Y ]
GAV Ivel 1 0 L O N O
650 w2 L OV LV N U
66U 1Yu3 b 0O D U N U
GIEY YYB4 b0 I O K 4
LU WA
GCHBS LEAL T LECS 4675« Ml 933
VUGYY hiLC ve L E S A0 BOOO. PAIL «65Y
VO7TIU k™t HO« By B10« MLIN | NCRL 4
1720 1915 It U L U N U
T30 19yle B O b O N O
T49 il b o b o N O
TS0 197w §F U b @ 8 Y
160 197% b O D G 5 ©
770 1¥80 b 0 b U N U
76U 1981 11 U b U & U
790 lve? & U L O N U
bBOUU 1Yed 1 U L U N O
B0 19849 b O U O N ©
00b2U Sk an
00830 LCAL 1| LCES BB2T. XMk 533
00BEAL HEL 23.U8 Bl 50« ANl BULU. FALL BY
006850 FM1 SUe ALprr 310. MLIN | NCAL 4
660 1vy7S it O UL O NO
570 0976 b O b G N O
BsU 1¥7T7T B 0 b U N B
BYO 1YTs 0 L 0NN
FUU 29rY B U B U N B
Y10 Iy B U L VUV N U
Y20 1981 b O b U N U
Y3U 1962 B U 12 U & U
940 1vyb3 b U L U NV
990 1984 b O b O N U
VUYE6CU | LA e
OUYTU EBCAL 1 LECS 13765 AMK 34719
0OYHB0 huC Ibe Ll YU« AM] BUUU. FALL +063
00vyv0 kMl Hue ALFr 31U, MLIN 4 NCAL 4
100V 197S b U L U N U
JOIL Jv76 b v B Y N U
1020 1977 v U D U N U
1030 197 L O L O N U
Va4 Ivi1y b U UL U N U
10%0 1y b U J U N U
106GV 1YLl K U L U NU
1070 162 b U DL U NUO
10KV 1Ybd 1+ O L U NV
oYU 1ynsa 1y O D O N O

JOYH Litu
1215 LW




2.3.3.2.2 Life Cycle Costs — The total life cycle costs for option 1 of |

Scenario 3 are the sum of the cumulative costs for the PIL. and non-PIL. TMDE com-

puted by the life cycle cost model. For example the total life eycle costs of Group A
for option 1 of scenario 3 are $2,575,782, This value was derived by adding the 1984
cumulative costs of the USM366 and non-PIL groups costs shown in Table 10.

Option 1 was computed for the TMDE of Groups A, B, and C.

TABLE 10. GROUP A LIFE CYCLE COSTS, OPTION 1 OF SCENARIO 3

LikMm NE Y kAR Gl (ST A DR EAY
RS M6 1

1915 Balal el vnalal.cet
1976 HLOOU o .6 l44(Daev 3
A lOTUBU « 4t 29151 363
19978 P& 66 e D 4Ub 1oL e

AT 1 T454Y « 6U % 0 R O IR 1
1950 1 T3 L Toev4 15651 ey
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2.3.3.3 Scenario 3, Option 2

2.3.3.3.1 Description — The scenario data for option 2 were developed in
accordance with the USACC 10-year phasing plan. For this option the non-PIl. TMDE
in the inventory were replaced by other non-PIL. TMDE of the same make and model.

This option addresses the effects prior to, or in the event that, standardization is not

implemented,

Using Group A as an example, the data were developed as follows, In Group A

one each of the LCA~6, RTA-5, SA-84W, and TSA-W2 are to be replaced in 1975, In

(3]
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the absence of standardization of the PIL, these four TMDLE would be replaced by four
other .LCA-6, RTA-5, SA-84W, and TSA-W2 type TMDE, The latter four items

would be bought in 1975 and operated and maintained through 1984. In 1975, the four

P e .

DU-2A and one 11.30 TMDE that have been operated and maintained during 1975 are
disposed at the end of 1975. This occurs because TMDE are disposed at the end of
the year preceding the year they are replaced. The item scenario data shown in

Table 11 demonstrate the above discussion for the DU-2A and 1.CA-6.

TABLE 11. ITEM SCENARIO DATA
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For the LCAG, one item is bought as a replacement, no items are disposed of
(since they were disposed of in 1974), and the item purchased is operated and main-
tained through 1984. That item is disposed of at the end of 1984, The data for the
RTA-5, SA-84W, TSA-W2, are addressed similarly (see Appendix data files for
Group A5). The item scenario data for the DU-2A show none bought in 1975, but four
disposed and four operated and maintained in that year. Since four DU-2A TMDE are
bought in 1976 to replace these items, the item scenario shows four bought, operated

and maintained in 1976. These four TMDE are operated and maintained through 1984,
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at which time they are disposed of. The other TMDE in Group A are addressed in a

similar manner until all are replaced.

For this option, no costs are incurred for the purchase of TMDE being replaced

since these units already exist in the USACC inventory

2.3.3.3.2 Life Cycle Costs — The total life cycle cost for option 2 are cumu-
lative costs for the non-PIL TMDE only. For group A, the total life cycle costs are
$3,807,432. This value was computed by the life cycle cost model and shown by the
example in Table 12. Option 2 was computed for the TMDE of Groups A, B, and C,

TABLE 12, CUMULATIVE LIFE CYCLE COSTS FOR NON~PIL TMDE,
OPTION 2 OF SCENARIO 3
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2.3.3.4 Scenario 3, Option 3

2.3.3.4.1 Description — The scenario data for option 3 of scenario 3 were
developed in accordance with the USACC 10-year phasing plan. For this option, a
procedure similar to that used for option 2 was followed. All of the TMDE except for
the 11.40 were replaced by phasing in PIL items. Since the option was designed to
show the effects of phasing in two PIL. TMDE types, it was assumed that all of the
lowest density types (the LCA-6, UPM-84, DU-2A, RTA-5, SA-84W, TSA-W2, 11.20,
11,30, 851A, and 851B) would be replaced by the USM-366, a PIL item. It was then
assumed that the remaining TMDE, the 11,40, the highest-density item in Group A,
would be replaced by a second PIL item rather than the USM-366. The second PIL

item selected had item characteristics the same as the 11.40.,

The functional and technical capabilities of the 11.40 were not considered in its

selection; rather it was chosen as representing the item of highest density.
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2.3.3.4.2 Life Cycle Costs — The total life cycle costs for option 3 of

scenario 3 are the sum of the cumulative costs for the PIL and non-PIL. TMDE com-

puted by the cost model. Option 3 was computed for Group A TMDE only.

2.3.4 Scenario 2

2.3.4.1 Description

Scenario 2 was designed to evaluate the economic impact of standardization
according to the situation described for options 1, 2, and 3 of scenario 3, but under
different conditions of replacement. For this scenario, it was assumed that replace-
ment of the current inventory of TMD would b(; done in such a way that approximately

107 of the total TMDE density would be replaced each year from 1975 through 1984,

This 107 rate was selected on the premise that it would provide information for
a phasing plan in the event that USACC was unable to pursue the TMDE phasing plan
discussed earlier. This 107 scenario was evaluated also to demonstrate the overall
impact on life cycle costs that phasing might have, and provide data aid in optimizing

some future phase-in program.

2.3.4.2 Scenario 2, Option 1

-9

The scenario 2 data were based on the logic that if 53 items were to be replaced
from 1975 - 1984, either five or six would be affected each year. Also, the priority
for replacing the TMDE was to eliminate those of the lowest density first, continuing
up to those of highest density until all TMDE are replaced. PIL items are phased in

to replace the non-PIL items.

The item scenario data of Table 13 illustrate option 1. Here, five PIL TMDE
are bought, operated and maintained in 1975 to replace five non-PIL. TMDE (three
UPMS4 and two DU2A) disposed of in 1974, The two remaining DU2A items are
operated, maintained, and disposed of in 1975, In 1976, five more PIL. TMDE are
phased in to replace the two DU2A and one each LCA-6, RTA-5, and SA-84W, This
same logic is followed throughout option 1 until 1984, when only PILL TMDE remain

in the TJSACC inventory.

The life cycle costs for option 1 are the sum of the cumulative costs for the

PIL and non-PI1. TMDE computed by the life cyele cost model.

o
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TABLE 13.

EXAMPLE OF DATA FILE FOR OPTION 1 OF SCENARIO 2
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2.3.4.3 Scenario 2, Option 2

The item scenario data for option 2 was developed in the same manner as for
option 1, except that non-PIL TMDE were phased in to replace non-PIL. TMDE. The

data files for this option are provided in Appendix A-2.
The life cycle costs for option 2 are those for non-PIL TMDE only.

2.3.4.4 Scenario 2, Option 3

The item scenario data for option 3 was developed as described above for
option 1. For option 3, the 11.40 was assumed to represent the second PIL. TMDE (as
it was in option 3 of scenario 3). The data files for option 3 are presented in

Appendix A-2.

The life eyele costs for option 3 are those for the PIL and non-PIL group. The

non-PIL group also includes the 11,40, until it is replaced by the second PIL item.

2.9.9 Ease'l

Case 1 was designed to evaluate the economic impact of increased item density
that would occur upon standardization of the PIL. This case was exercised using the
conditions of scenario 1, and utilized the same data files. The life cycle cost compu-
tations were performed by implementing changes to the main computer program,
“TMDE 1. For case 1 it was determined trom an estimate by USACC that 107 to 15"
backup items exist for TMDE (i.e., approximately 10% to 15% additional TMDE are
procured to act as spares). The backup items are maintained because initial stockage
of spares is not possible in the logistics system for TMDE, due to the low density
resulting from the use of many different makes and models of TMDE. To employ an
initial stockage of spares in place of the backup system would require a substantial
increase in the density of TMDE of the same make and model as would occur upon
standardization. For example, in Group B the density of TMDE would increase to

more than 600 of one type if the PIL item were adopted.

To demonstrate the impact of an initial stockage supply system for consumables,
case 1 considers a 107 reduction in TMDE density for PIL TMDE, and increases the
unit cost of the PIL, TMDE by 107 . This latter value represents an estimated cost for
an initial stockage system for consumables. Life cycle cost computations were per-
formed for Group A TMDE only, since that group has the lowest density of the three
PIL, TMDE in this study. The computations for cases 1 through 3 are detailed in

Appendix A,
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2.3.6 Case 2

Case 2 was designed to evaluate the effects of inflation and discounted cash flow
on life cycle costs of the PIL and non-PIL. TMDE. Three different life cycle cost
computations were performed, using the conditions and data files of scenario 1.

Table 14 shows the exercises performed for Case 2.

TABLE 14, CASE 2 LCC MODEL EXERCISES

TMDE File
Group Name Description of LCC Exercise
A GRPA1 0% inflation, 0% discounted cash flow
A GRPA1 0% inflation, 10% discounted cash flow
A GRPA1 LCC-defined inflation, 09 dizcounted cash flow

2.3.7 Case3d

Case 3 was evaluated to demonstrate the economic effects of volume
discounting realized from standardization of the PIL. This could occur because the
manufacturer of the item may discount the unit cost of TMDE when USACC purchases

larger quantities of TMDE of one type.

For this case, Groups B and C were evaluated by reducing the cost of hardware

in accordance with the following:

Hardware Cost

Group Reduction
1B 209
2B, 3B, 4B 107
C 15%

The percentage values used were estimates provided by the manufacturer of

the pertinent items.




2.4 SENSITIVITY ANALYSIS

The life cycle cost model was exercised during Task 4 to determine the effects
on TMDE life cycle costs of variations in certain key input parameters. This section
describes the various sensitivity analyses performed. Results of this task are

detailed in Section 2. 5.

2.4.,1 Variations in Mean Time Between Failures (MTBF)

The sensitivity of life cycle costs to variations in MTBF was examined for the
PIL. TMDE in Groups A, B, and C by varying the nominal values used in the data files

for scenario 1. The MTBF values and the groups to which these pertained are as

follows:

PIL TMDE Group Nominal MTBF, hr
USM-366 A 411
CP-772A/U 1B 218
CV-2002/U 2B 1351
CV-2003B/U 3B 3040
CV-3059/U 4B 960
432A (3 598

The computations were performed by changing the failure-rate equation in the
main program "TMDE 1" to reflect a 507 decrease in MTBF for each PIL TMDE.
This variation in MTBF was also made in the equation used to derive annual mainte-
nance manhours, by changing the main program "TMDE 1'" to reflect a 507 decrease
in MTBF. The life cycle cost values obtained were plotted with life cycle costs for

the nominal MTBF value.

For Group B, four computations were performed, one for each subgroup.
These life cycle cost values were summed and plotted against the life cycle costs for

the nominal MTBF value.

2.4.2 Variations in Mean Time to Repair (MTTR)

The sensitivity of life cycle costs to variations in mean time to repair was

examined for the PIL. TMDE in Groups A, B, and C bv varying the nominal values




=TT

used in the data files for scenario 1. The MTTR values and the groups to which

these per ined are as follows:

Nominal MTTR,

PII, TMDE Group hr/yr
USM-366 A 5.33
CP-772A/U 1B 10.0
CV-2002/U 2B 1.59
CV-~2003B/U 3B 0.73
CV-3059/U 4B 2.29
432A C 1.83

The life cycle cost values obtained were plotted with the life cycle costs for the

nominal value of MTTR varied by +50%.

2.4.3 Variations in Consumables Cost

The sensitivity of life cycle costs to variations in the cost of consumables was
examined for Groups A, B, and C by varying the consumables cost value used in the
main program. Consumables costs are computed by the LCC model as a percentage
of the unit cost of TMDE. The computations for sensitivity analysis of consumables

cost were made by varying this percentage over a +507 range.

2.4.4 Variations in Operating Hours (NHO)

The sensitivity of life cycle costs to variations in the number of hours spent in
the operation of TMDE was examined for Groups A, B, and C. Tor these exercises,
the nominal value of NHO for PIL TMDE, which is 300 hours per year, was varied

over +50%.
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2,5 LCC RESULTS AND ANALYSIS

Results of the LCC and sensitivity analyses performed for the various scenarios,
cases, and parameter variations described earlier are presented in this section.
Implications of these results in terms of their potential effects on USACC operations
are evaluated in Section 2.5.1 and 2.5.2 for the LCC and sensitivity analyses,
respectively. Certain nonquantifiable benefits associated with standardization are

discussed in Section 2, 5. 3.

2.5.1 Life Cycle Cost Results

The values obtained by exercising the LLCC model for the various scenarios and
cases defined for the Phase III investigation are discussed in the following paragraphs
and summarized in Table 15. Visual presentations of the data appear in Figures 1
through 3, in which the LCC data are shown in bar-graph form comparing the TMDE

standardization alternatives.

o

.5.1.1 Results of Scenario 1

2.5.1.1.1 Life Cycle Costs — The life cycle costs for each of the three PIL

TMDE of Groups A, B, and C are significantly lower than the corresponding costs of
the non-PIL. TMDE they can replace if standardization were implemented. The
largest cost differential is in Group B, which contains the main frame (1B) and three
related plug-ins (2B, 3B, and 4B). The USACC cost of ownership for the Group B
PIL items is $2 million less than the cost of the 38 different non-PIL items they could
replace. This condition for Group B is especially significant since the unit price of
the PIL item (CP 772A/U) is considerably above the average price of the non-PIL
TMDE it replaces. Also, the MTBF of the CP 772A/U is the lowest of all the TMDE
in Group B. Nevertheless, the lower LLCC and increased versatility of the CP 772A /U

in the USACC force structure outweighs these encumberances.

The LCC of the PIL TMDE in Group A is $1.5 million less than that for the
11 different non-PIL types they can replace; while the 1.CC of the PIL items in

Group C are $1. 8 million less than for the six different non-PIL items.

If the three selected PIT. TMDE of Groups A, B, and C were standard items,
USACC would realize a reduction of more than $5 million in life cycle costs over that

for the 55 different types of TMDE that could potentially be replaced.
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TABI E 15. SUMMARY OF LCC RESULTS (Sheet 1 of 2)
TMDE Life Cycle
Scenario | Option | Case | Group Description Cost ($)
= == A LCC of PIL TMDE 2,304,755
— = A L.CC of non-PIL. TMDE 3,767,169
= = B LCC of PIL,L, TMDE 24,521,617
1
== == B LCC of non-PIL. TMDE 26,497, 229
— = C LCC of PIL TMDE 8,673,076
= = C LCC of non-PIL. TMDE 10,523,410
1 - A PIL Phased-in to replace 2,653,756
non-PIL TMDE (10%)
2 2 — A Non-PIL Phased in to replace 3,722,082
non -PIL TMDE (107)
3 - A Phase in of PIL and non-PIL mix| 2,855,722
to replace non-PIL TMDE (10%)
1 = A PIL Phased-in to Replace 2, 576, 782
non-PIL TMDE; USACC Plan
2 - A Non-Pil Phased-in to Replace 3,807,432
non-PIL, TMDE; USACC Plan
3 - A Phase-in of PIL and non-PIL 2,777,649
mix to replace non-PIL
3 TMDE; USACC Plan
1 — B PIL. Phased-in to Replace 24,769, 282
non-PII, TMDE; USACC Plan
2 - B Non-PIIL. Phased-in to Replace | 26,319,607
non-PIL TMDE; USACC Plan
1 = o PIT. TMDE Phased-in to Re- 9,312,654
place non-PII, TMDE;
USACC Plan
2 — C Non-PILL TMDE Phased-in to 10,493,277
Replace non-PIL TMDE;
USACC Plan
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TABLE 15.

(Sheet 2 of 2)

T

] TMDE Iife Cyele
Scenario = Option | Case | Group Description Cost ($)
- 1 A Initial Stockage for PIL 2. 127, 129
TMDIE
— 2 A LCC of PIL TMDE with 0% 1,786,242
Inflation
- 2 A LCC of non-PIT. TMDI with 3,031, 892
0% Inflation
2 A L.CC of PIL TMDE with 0% 2, 153, 198
Inflation and 09 Discounted
Cash Flow
== 2 A LCC of Non-PIL. TMDE with 3 145,016
1 0% Inflation and 07 Dis-
counted Cash Flow
- 2 A LCC of PIL. TMDE with 07 3,745,016
Discounted Cash Flow
2 A LCC of Non-PIL TMDE with 5, 858, 762
0% Discounted Cash Flow
- 3 B LCC of PIL TMDE with 23,046,432
Volume Discount
— 3 C LCC of PIL TMDE with 8, 573,450
Volume Discount
— = B Reduced Density from 19,611,094

Extended Functional
Capability
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Figure 3.
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The foregoing data will now be discussed in terms of the individual clements of

the life cycle cost.

2.5.1.1.2 Breakdown of Cost Elements — The costs incurred for the 11 ele-
ments of the TMDE LCC are presented in Tables 16 through 18 for Groups A, B, and

C. As can be seen the predominant cost element for all groups is that for personnel
to operate, maintain, and calibrate (A- and C-level) TMDE in the USACC force
structure. More than 809 of the LCC of Group B is personnel costs, while for

Groups A and C the figure is in the order of 50%.

The effects of standardization (I.e., less time spent by personnel operating
PIL TMDE), impact on the differences in personnel costs between the PIL and non-
PIL items. This difference is likely to become even greater when the nonquantifiable
benefits of standardization described in Section 2. 5.3 impact on the operating

personnel.

Other cost elements that play a major role in creating the LCC difference
between PIL and non-PIL TMDE are those of introduction, holding, and documenta-
tion. These cost elements are directly affected by the quantity of different types of
TMDE in the USACC inventory.

The costs of documentation for the three PIL items contribute only a small per-
centage of the LCC, whereas the costs of documentation for the non-PIL items is
substantial. The major reason is that only one set of documents is required for each
PIL item (TM, TB and RPSTL's), while each of the more numerous PIL items
requires its own set of documents. For the non-PIL item in this study, there are
55 different TMs, TBs, and RPSTLs, for a total of 165 different documents versus

the 18 if PIL standardization were implemented.

Extra costs for introduction and holding are also associated with the prolifera-
tion of different TMDE. FEach item type introduced and maintained in the inventory

has an associated expense that can be reduced if there are fewer types in inventory.

For Group B PIL items, the effects of high unit price and low MTBF can be
observed for the cost elements of purchase and consumables. These two cost ele-

ments are higher for the PIL than for the non-PIL. TMDE. The higher cost of con-

sumables results from the greater frequency of failure experienced by the CP772A/U.
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Certain cost elements have no significant impact on the LCC or on the
differences in LCC between PIL and non-PIL, TMDE. These cost elements are first
destination transportation, maintenance transportation, and installation, each of
which contributes less than 1% of the total LCC. The cost element of disposal has
little impact on the LCC results for scenario 1; the asset values from disposal

(i.e., salvage) for Groups A, B, and C are less than 17 of the LCC.

2.5.1.2 Results of Scenario 3

The LCC results obtained from the phase-in scenario demonstrate that sub-
stantial cost benefits will be derived by USACC if the current inventory of non-PIL
TMDE is replaced by PIL, TMDE (Option 1). This condition would occur if the three

selected PIL items of this Phase III economic analysis were standardized.

If standardization were not implemented, and USACC replaced the current
inventory with the same types of non-PIL TMDE (option 2), a higher LCC would

occur,

The cost benefits from phasing in PIL items to replace non-PIL types are
$1.3 million for Group A, $1.7 million for Group B, and $1.1 million for Group C.
For these three groups, therefore, a saving of $4 million is realized in favor of

option 1 over option 2.

The largest percent cost difference between PIL and non-PIL TMDE life cycle

costs is in Group A, wherein a 47% lower LCC occurs for the PIL items of option 1.

The LCC results for option 3 indicate that USACC would still obtain significant
cost benefits if two PIL types were phased in to replace the non-PIL TMDE, rather
than replacing by non-PIL of 11 different types. The LCC costs of option 3 are
slightly higher than those for option 1. However the results of option 3 imply that
USACC can update its inventory with new equipment of advanced design without

excessive cost penalties.

The factors contributing to the cost differences of options 1, 2, and 3 are

described below.,

2.5.1.2,1 Breakdown of Cost Elements - Scenario 3 — For scenario 3, the

total LLCC of each option comprises the recurring costs for the non-PIL items being
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replaced and both the recurring and nonrecurring costs for the TMDE being
phased in. The costs for purchasing, documentation, first transportation, and instal-

lation are sunk costs for the items being replaced since it is assumed for scenario 2

that these items are already in the USACC inventory.

The cost elements that constitute the largest percentage of the total 1.CC for
scenario 3 are indicated in Tables 19 through 22. The differences in these cost
elements, for PIL and non-PIL items, represent cost benefits attendant to the phasing

in of PIL items to replace non-PIL types.

For Group A, the largest difference in cost elements between PIL and non-PIL.
items is for purchasing, consumables, holding, and documentation. Except for
purchasing, these cost elements are influenced by the quantity of different types of

TMDE in the inventory. This condition was described for scenario 1.

The cost elements of Group B which contribute most to the .CC differences are
personnel and documentation. Since the MTBF of the PIL item in Group B is low in
comparison with the corresponding non-PIL items, it causes higher costs for con-
sumables for the PIL items. Nevertheless, the cost benefits of standardization
(e.g., reduction in different types) impact on personnel and documentation to the
extent that the effects of high MTBF are outweighed and the LCC of the PIL item is

still lower than that of the non-PIL item.

For Group C, the predominant cost differences are for personnel, documenta-
tion, and consumables. The cost benefits of standardization are not as great as for
Group B, since only six different types are replaced. However, the effects of

standardization still result in over $1 million savings for Group C in option 1.

The same cost element impact noted for Group A in option 1 holds for option 3
when two PIL items are phased in to replace the non-PIL items. For option 3, the
cost elements of personnel, documentation, consumables, and holding have the major
influence on the differences in LLCC between that option and option 2. The cost ele-

ments for option 3 are slightly higher than those of option 1, since two PIL items arc

being phased in which tends to reduce the advantages gained by reduction of types.
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2.5.1,3 Results of Scenario 2

The life cycle cost results for scenario 2 show that USACC will still attain cost
benefits when PIL items are phased in to replace the non-PIL items in the inventory
by some other logical phasing plan than that used for Scenario 3. Moreover, when
the results of scenario 2 and 7 are compared for Group A TMDE, it is observed that
the L.CC of option 1 (PIL phase-in) can be further optimized if desired by USACC
through examination and analysis of the variables of quantity, time, and type of TMDE
associated with a phasing plan. An example of how this might be accomplished is to
phase in PIL items to replace the non-PIL items having the highest operating and
maintenance (O&M) costs first, thereby reducing the excessive recurring costs of
these items over the 10~year period from 1975 through 1984, For Group A, the L.CC
results for option 1 of scenario 2 are slightly higher than those for the same option of
scenario 3. This difference is explained by the fact that in scenario 3, the USACC
plan calls for an earlier phase in of PIL items for non-PIL items having higher O&M

costs.

2.5.1.3.1 Breakdown of Cost Elements - Scenario 2 — The cost element break-

down for options 1, 2, and 3 of scenario 2 are presented in Tables 23 and 24. The
cost elements impacting most significantly on the LCC for scenario 3 are similar to

those for scentario 2.

2.5.1.4 Results of Case 1

The present provisioning system of USACC is based on demand for parts and
spares; that is, those items are reordered only if a demand for them exists within a
specific time period (e.g., 120 days). Since the current proliferation of TMDE
results in low densities, it is not practical or economically feasible to introduce a
different stockage program. Therefore, USACC uses the operational readiness float
system to prevent TMDE failures from causing an availability problem in fulfilling

the mission profile.

If the density of one type TMDE increased (e.g., such as if standardization
occurred) USACC would find it cost effective to have an initial stockage program for
provisioning of TMDE rather than having to depend on the operational readiness float
system. Using Group A as an example, USACC would realize cost savings of 107
above that if standardization occurred and no initial stockage system were imple-

mented. The effect gained from standardization is shown by case 1 as a reduction in
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life cycle costs through the elimination of the .LCC costs for the extra 107 density of

items used for the readiness float system.

2.5.1.5 Results of Case 2

The results of the computer exercises conducted to examine the effects ol
inflation and discounted cash flow indicate that these conditions have no significant
impact on the relative LCC for PIL and non-PIL TMDE. If discounted cash flow were
applied and no inflation occurred for a 10-year period, the life cycle cost difference
between PIL and non-PIL TMDE would increase by 67 . If no discounted cash flow or
inflation occurred for a 10~year period, the cost differences between PIL and non-
PIL TMDE would lessen by approximately 27. A 7% decrease in the cost difference
would occur if no discounted cash flow were applied but inflation occurred during the

10~year period.

It is unlikely that any of the above three conditions will be seen. However, if
they do occur, they will not have a noticeable effect on any decision to implement

standardization of the three PIL. TMDE in the study.

2.5.1.6 Results of Case 3

The life cycle costs of PIL TMDE in Groups B and C will be further decreased
over that of the non-PIL TMDE in Groups B and C if volume discounts are applied by
the manufacturer to the purchase price., This condition would probably occur for the
PIL items of Groups B and C, since the density of each will increase to over 500
items when all of the corresponding non-PIL items are replaced in the USACC
inventory. The economic effects of volume discounts for PIL items of the two groups

examined are projected as follows:

LCC Benefit* LCC Benefit*
Group Volume Discounts No Volume Discounts
B $ 3,443,797 $ 1,975,612
5 $ 1,949,960 8 1,850,334

*Benefit defined as the difference between the 1LCC of PIL and non-PIT. TMDIE.
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2.5.2 Sensitivity Analysis Results

2.5.2.1 Variations in MTBF

Figure 4 shows the effects on PIL item life cycle costs from scenario 1 if the
nominal values for MTBF differed from those used in this study, For Group A, an
approximate 1009 decrease in MTBF (from 411 hours to 200 hours), would cause the
PIL LCC to be $2.4 million as compared with $3. 7 million for the non-PIL. TMDE.
The nominal MTBF would have to decrease by several hundred percent (e.g., 500%),

to less than 50 hours, to show a significant influence on the LCC results of this study 1
for Group A TMDE.

Four Group B, an approximate 100% decrease in MTBF (218 to 100 hours) would
result in equal LCC for the PIL and non-PIL TMDE. The current MTBF of the
Group B PIL item is now lower than any non-PIL TMDE it can replace. It is unlikely
that the nominal MTBF for Group B is significantly less than shown in the AMC

records that were the source of these data.

It is worth noting that if the MTBF of Group B doubled to 400 hours, the life
cyele cost savings would be about $2 million more than for the LCC of the nominal
value. Thus, early action by USACC to improve the reliability of the Group B PIL

item is clearly indicated.

For Group C, the nominal value of 600 hours for MTBF would have to decrease
by several hundred percent, to less than 120 hours, for the life cycle costs to be equal
to that of the non-PIL items.

2.5.2.2 Variations in MTTR

Figure 5 shows the effects on PIL item life cycle costs from scenario 1 if the
nominal values of mean time to repair were different from those used in this study.
For Groups A and C TMDE, the MTTR would have to be several hundred percent of the
nominal value, of 5.3 and 1.83 respectively, before the LCC cost of the PIL TMDE
would be approximately equal to that of the non~-PIL TMDE.

In Group B, if the MTTR increased to 20 hours, from the nominal value of 10
hours, the life cycle cost of the PIL item would be approximately equal to that of the
non-PIL items., This condition is unlikely since, because of the modular design of
the PIL item, the MTTR for the PIL items are likely to be close to that value used in
this study. 3
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2.5.2.3 Variations in Consumables Cost

The cost of consumables for Groups A and C PIL TMDE would have to be more
than five times greater than the nominal value of this study before the 1.CC of the PIL

items becomes approximately equal to that of the non-PIL items.

For Group B PILL TMDE, the cost of consumables would need to be more than
1.5 times th« value used before the LCC were approximately equal to that of non-PIL
items. The cost of consumables is computed by the LCC model as a percentage of the
unit cost of TMDE. The percentage value used was 12,57, considered a firm figure;*
an increase to 209 is needed to equalize the LCC. Figure 6 illustrates this analysis

for the three TMDE groups.

2.5.2.4 Variations in Number of Hours of Operation

The number of hours that personnel spend operating PIL. TMDE has a significant
impact on its life cycle costs., For Group A, if the number of hours increased by
100%, the life cycle cost of the PIL. TMDE would be approximately equal to that of the
non-PIL, TMDE. This condition is shown in Figure 7.

If the number of hours of operation increased by 207 for Groups B or C, the

LCC would be approximately equal to that of the non-PIL items.

Since USACC has provided data on NHO which indicates that the NHO for non-
PIL is higher than for PIL items, it is unlikely that the values for this study would

increase by these orders of magnitude,

2.5.3 Nonquantifiable Benefits of Standardization

Three major nonquantifiable benefits that would be realized upon standardiza-

tion of the TMDE PIL were identified during the Phase III economic analysis:
a., Improved morale of personnel
b. Enhanced TMDE reliability
c¢. Improved functional capability of TMDE.

Each of these nonquantifiable factors will contribute to increasing the cost benefits
noted from the LCC exercises described in earlier sections of this report. These

nonquantifiable benefits are discussed below.

*ECOMP 11~-4, Department of Army Cost Estimating Guide
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2.5.3.1 Improved Morale

With PIL. TMDE standardization, the morale of USACC personnel would

improve by virtue of the reduction in different types of TMDE in the inventory. The

following factors would contribute:

a.

2.5

The number of different types of manuals for operation, calibration
and repair and the large volume of pages associated with the non~

PIL TMDE would decrease markedly. As a result, personnel will

be relieved of the concern and burden associated with the proliferation

of documents.

Personnel could be trained in the DA schools on the actual types of
TMDE they would encounter in the force structure, rather than on a
broad range of items. Personnel thus specifically trained would
function with greater confidence and efficiency when encountering

items with which they are familiar.

TMDE operators would use the same equipment types more often, in
everyday activities, thus gaining increased familiarity. This would
result in increased personnel efficiency for repair, calibration, and
operation of TMDE.

.3.2 Improved Reliability

If the number of different TMDE types were reduced through standardization,

the following conditions would promote an improvement in equipment reliability:

a.

Because of their increased familiarity with an item, personnel would
find it easier to diagnose faults and analyze the failure modes and

mechanisms that cause the reliability problems.

With this situation, more complete and more accurate failure infor-
mation could be recorded and made available for analyses. As a
result, the TMDE experiencing reliability problems could be

addressed through a program designed specifically to aid in

increasing reliability.




2.5.3.3 Increased Functional Capability

If standardization were implemented for the PIL items, USACC would derive
certain benefits from the increased functional capability of the standardized items
which are not quantifiable at this time. An example would be the CP772A/U of
Group B, a main frame unit capable of making measurements up to 50 MHz without
any plug-ins and up to 12,4 GHZ with its three plug-ins of Group B. The main frame
unit can perform the functions of several non-PIL TMDE having only a limited mea-
surement range. With the three plug-ins, the Group B items can perform frequency
measurements that require as many as six to ten different TMDE. Therefore the
implementation of the PILL TMDE would result in a reduction in the number of items

required in the USACC inventory to perform these test measurements.

USACC is investigating this potential benefit at certain sites to determine the
effects on availability of TMDE to accomplish the mission profile. No specific data
are available at this time to perform an LLCC analysis on the subject of reduced
density, nor was such an analysis within the scope of this Phase III study. However,
to demonstrate the impact of this potential benefit on LCC, a computer exercise was
accomplished for an assumed reduction in TMDE density of 209 . Results of this
exercise demonstrate that USACC will derive a $3 million cost benefit if the density
can be reduced by that amount. Cost benefits derivable from various specific

reductions in density are illustrated in Figure 8.
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Figure 8. Life Cycle Cost of Group B PIL. TMDE Vs. Density
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GRPA1

GRP1Bl1

GRP2B1

GRP3B1

GRP4B1

GRPC1

GRPA4

: GRPA5

t° GRP1B2

R

GRPC4

t GRPC5

1 GRP1B3

File Name

APPENDIX A-2

LCC DATA FILES

Description

Data for the PIL and 11 non-PIL TMDE used to determine
LCC of Group A TMDE for scenario 1

Data for the PIL and 28 non-PIL TMDE used to determine
LCC of Group B TMDE for scenario 1

Data for the PIL and 6 non-PIL TMDE used to determine
LCC of Group B TMDE for scenario 1

Data for the PIL and 2 non-PIL TMDE used to determine
L.CC of Group B TMDE for scenario 1

Data for the PIL and 2 non-PIL TMDE used to determine
LCC of Group B TMDE for scenario 1

Data for the PIL and 6 non-PIL TMDE used to determine
LCC of Group C TMDE for scenario 1

Data for PIL and non-PII. TMDE used for scenario 3,
option 1: phase-in of PIL TMDE to replace non-PIL TMDE

Data for PIL and non-PIL TMDE used for scenario 3,
option 2: phase-in of PIL TMDE to replace non-PIL TMDE

Data for PIL and non-PIL TMDE used for scenario 3,
option 1: phase-in of non-PIL. TMDE to replace non-PIL
TMDE

Data for PIL and non-PIL TMDE used for scenario 3,
option 1: phase-in of PIL TMDE to replace non-PIL TMDE

Data for PIL and non-PIL TMDE used for scenario 3,
option 2: phase-in of non-PIL TMDE to replace non-PIL
TMDE

Data for the PIL and non-PIL TMDE used for scenario 3,
option 2: phase-in of non-PIL TMDE to replace non-PIL
TMDE

P

>

o=
:

A.

i




File Name Description Page
GRPAS Data for the PIL and non-PIL TMDE used for scenario 3, A.2-59 to
option 3: phase-in of PIL and non-PIL mix A.2-62

Note: Data not presented in this appendix can be obtained from
the data files provided to USAECOM in the form of
punched cards.

A,2-2




PHASE III ECONOMIC ANALYSIS OF TMDE

Subject: Data Files; GRPAL

00110
00120
00130
Juul 4u
UGA150
U160
00170
U0 180
uu 190
0020u
voe10
uuezeu
ou220
oov24u
00250
vb260u
U270
VU280
00290
0U0300
00310
ou32u
00330
00340
00350
uu3eu
VU37U
00380
00390
00400
ou410
00420
00430
QU440
00450
00460
uo470
00480
00490
U0500
00510
00520
00530

WAL 15

UusSMm366

LCAL 1 UCUS 4500. XMH 533

ESC .06 W1 48. XMI 6058« FAIL «BY
FMI 55« AwPP 310. MLIN I NCAL 2z
1975 NeEUL 53 NEQD O NDEN 53

1976 NFGHB O NE&D O NDEN 53

1977 NEUWB O NEGD O NDEN 53

1978 NEUB O NEGD O NDEN 53

1979 NEWB O NEQL O NDEN 53

1900 NEQB U NEWD U NDEN 53

1981 NE@B O NEGWD U NDEN 53

1962 NEGE O NEQD O NDEN 53

1983 NEGB O NEEG@D O NDEN 53

1984 NEUB O NEGD 53 NDEN 53
UkFMo4

LCAL 1 UCBS B624« XMH 5.33
HS5C B8.06 WT 50U« XMI 5500. FAIL .89
FMI S5. AwPP 310. MLIN 1 NCAL 2

1975 NDGB 3 NEGD O NDEN 3
1976 NEGB O NEGD O NDEN 3
1977 NEGB O NEGD O NDEN 3
1976 NEWB O NEGQDL U NDEN 3
1979 NE@B O NEQD O NDEN 3
1980 NEWB 0 NLGD O NDEN 3
1961 NEGB O NEWD O NDEN 3
1982 NEGB 0 NEGD O NDEN 3
19853 NEGE O NEWD O NDEN 3
1984 NEQB O NEQD 3 NDEN 3
pDuUzA

LCAL 1 UCBS 13785« XMH B.98
tSC 6.02 WT 135« X4l 8000. FAIL 1.5
FIMI SUe. AGPP 310. MLIN 1 NCAL 2

1975 NEGB 4 NEGD U NDEN 4
1976 NnEwb O NEGD O NDEN 4
1977 NEGB O NEWD O NDEN 4
1978 NEUB O NEGD O NDEN 4
1979 NEWB O NEQD O NDEN 4
19680 NEGB O NEWD O NDEN 4
1981 NEGB O NEQD U NDEN 4
1982 NEGB O NE&D O NDEN 4
1983 NE@B O NEGD O NEDLN 4
1984 NEGB O NEWD 4 NEULE

w20 BEST AN
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Subject:

PHASE III ECONOMIC ANALYSIS OF TMDE

Data Files; GRPAl (Continued)

00540 LCAS6

0US50 LCAL 1 UCOS 8000« XMH 5.33

V0560 HSC 8.06 WT 50. XMI 8000. FAIL 89
0U570 FMI S0. AGPP 310. MLIN 1 NCAL 2

00580 1975 NEGB 1 NEGD O NDEN 1
U05%0 1976 NEewB O NEGD O NDEN 1
00600 1Y77 NEwB O NEGQDL O NDEN 1
UUAT10 1978 NEQB O NEG@GD O NDEN 1
V0620 19Y7Y NEGB O NEQD O NDEN 1
QU630 1980 NEQB O NEGD O NDEN 1
00640 1981 NEQB O NEQD O NDEN 1
00650 1982 NEGQB O NEGD O NDEN 1
V0660 1963 NDGB O NEQD O NDEN 1
VU670 1984 NEGB O NEQD 1 NDEN 1

00650 KTAS

655 LCAL 1 UCOS 4675« XMH 533
U0690 HSC B8+ WT 50. XMI 8000. FAIL .89
Ou710 FMI 5S0. APPP 310. MLIN 1 NCAL 4
00720 1975 NEGB NE@D O NDEN
u0730 1976 NEGB NDEN O NDEN
OQUT40 1977 NEGB NDEN O NDEN
L0750 1978 NEQB NDEN O NDEN
00760 1979 NEGB NE@D O NDEN
00770 1980 NEGB NEQD O NDEN
00780 1981 NEGB NEQD O NDEN
0U790 19v2 NEGB NEQD O NDEN
00800 1953 NEGQGB NEQD O NDEN
00810 1984 NEGB NEQD 1 NDEN
00320 S5AB 4V

UUs30 LCAL 1 UCOS 8827« XMH 533

U0B4U HoC 23.08 WT S0. XMI 8000. FAIL 89
o850t FMI S0. AGPP 310« MLIN 1 NCAL 4
V0860 1975 NEQB NEQD O NDEN
U070 1976 NEGB NEQD O NDEN
UuB8U 1977 NEQB NEGD O NDEN
00890 1978 NEUB NEGD O NDEN
00900 1979 NEGB NEGD O NDEN
00/10 1980 NEGB NEGD O NDEN
00920 1981 NEGQB NE@D O NDEN
00930 1982 NEGB NEQD O NDEN
0940 1983 NEGB NEQD O NDEN
00950 1964 NEGB NEGD 1 NDEN

cooocoOCOOO~-
— e gt gt b bt s et et et

coccocooco -
S s Gt Bt e et Pt s e

T p— “+ BEST AVAILABLE (CPY F




M e e o

} Subject:

PHASE III ECONOMIC ANALYSIS OF TMDE

Data Files; GRPAL (Continued)

00960
QU970
VuYBU
00990
01000
01010
G1020

TSAWZ

LCAL 1 UCGS 13785« XMH 3.79

HSC 18. LT 50« XMI 800O0. FAIL «63
FvI S0. AWPP 310« MLIN 4 NCAL 4
1975 NE@E 1 NEwb O NDEN 1

197¢ NEGL O NEWD O NDEN 1

1977 NukEb U NuUkU U NUEN 1

103U 1976 NEUB O NEGD O NUEN 1

U1l040 1979 NwkE U NGED O NDEN 1

0U1US50 1980 NUEB O NWED O NUEN 1

Ulué6u 1951 NWEB O Nwkb O NDEN 1

01070 1982 NWEB O NGEU O NDEN 1

Ulus0 1983 NeEb O NWED U NDEN 1

01090 1984 NUEB O NWED 1 NDEN 1

1095 L20

01100 LCAL 1 LCOS 4850e XMH 6.2

Ul110 HSC 19404 U1 50. XMl 4000. FAIL .97
01120 FMI 30. AwPP 310. MLIN 2 NCAL 4
01130 1975 NEGB 2 NEGD O NDEN 2

01140 1976 NEwb O NE&GD O NDEN 2

011506 1977 NEGB O NEGD O NDEN 2

Ull60 1978 NEGB O NEUD O NDEN 2

01170 1979 NEWb O NEQD O NDEN 2

01180 1980 NE@B O NEuD O nDEN 2

01190 1981 NEUB O NEGb U NDEN 2

1195 1982 NEWB O NEWD O NDEN 2

Ulz00 1983 NEGB O NEGb O NDEN &

01210 1984 NEGB O NEG@D 2 NDEN 2

1215 L30

01220 LCAL 1 UCBS 4850. XMH 11459
01230 HSC 19.04 WT 50. XMI 2500« FAIL 1.93
01240 ¥MI 1U. AGPP 310. MLIN 1 NCAL 4
01250 1975 NEGB 1 NEGD O NDEN 1

01260 1976 WNEGB O NEWD O NDEN 1

01270 1977 NEGB O NEQD O NDEN 1

01280 1978 NEGB O NEGD O NDEN 1

01290 1979 NEWB O NEQD O NDEN 1

01300 1980 NEGB O NEGD O NDEN 1

01310 1981 NEGB O NEGD O NDEN 1

01320 1982 NEGB O NEGD O NDEN 1

01330 1983 NEGB O NE@D O NDEN 1

01340 1984 NEGB O NEGD 1 NDEN 1

«2-s Bl AVAILABLE

(OPY ’




Subject:

PHASE III ECONOMIC ANALYSIS OF TMDE

Data Files; GRPAI (Continued)

01350
01360
01370
U1380
01390
01400
01410
Ol4e

J1430
01440
Ul450U
01460
01470
01480
01490
01500

L 40

LCAL O UCRBS 4850« XMH 14.13

HSC l10.2 Wl S0. XMI 8000. FAIL 2.35
FMI 50. APP 310. MLIN 1 NCAL 2
1975 NEwB 25 NEWD O NDEN 25

1976 NEWB O NEQD O DDEN 25

1977 NEGB O NEG@D O NDEN 25

1978 NEUB O NEGD O NDEN 25

1979 NEWB U NEWD O NDEN 25

1950 NEWB O NE@D O NDEN 25

1981 NDuB O NEQL O NDEN 25

1982 NEWUB O NE@D O NDEN 25

1983 NEUB O NE@D O NDEN 25

1984 NEGB U NEGD 25 NDEN 25
R85 1B

LCAL 1 UCUS 7262+ XMH 4.98

1510 HSC 17.24 Wl 134. xMI 5000. FAIL .83

01520
01530
01540
ulSsou
01560
01570
U1580
01590
01600
01610
01620
01630
01640
01650
01660
U1670
01660
01690
01700
01710
u1720
01730
01740
Ul750
V1760

FMI 65« AQPP 310« MLIN 1 NCAL 4
1975 NEab 12 NEQD U NDEN 12

1976 NEGB O NEQD O NDEN 12
1977 NEWB O NEQL O NDEN 12
1978 NEWB O NEG@b O NDEN 12
1979 NEuB O NEwWD O NDEN 12
1960 NEubB O NEGWD U NDEN 12
1961 NEGB O NEGD O NDEN 1z
1982 NEOB O NEGD O NDEN 12
19863 NEQB O NEGD O NDEN 12
1964 NEGB O NEQD 12 NDEN 12
HES 1A

LCAL 1 UCES 9500« XMH 5415
HSC 17.64 W1 48« XMI 2500. FAIL 56
FMI 10« AwPP 310« MLIN 1 NCAL 4

1975 NEUB 2 NEQD O NDEN 2
1876 NEOB O NEGL O NDEN 2
1977 NEuB O NEQD O NDEN 2
1978 NEQB O NEGL O NDEN 2
1979 NEGB O NEGD O NDEN 2
19850 NkuB O NE@D O NDEN 2
19851 NEGB O N&ED O NDEN 2
1982 NEGB O NEWD O NDEN 2
19863 NEGB O NEWDL O NDEN 2
1984 NEQD O NEGD 2 NDEN 2

= BEST AVAILABLE COPY




TS

—

Subject:

PHASE III ECONOMIC ANALYSIS OF TMDE

Data Files; GRP1B1

100
110
| =AV]
130
140
150
16V
170
180
190
200
210
22U
230
240
250
260
270
2p0
29U
30U
310
32U
33U
340
350
360
370
360
S
400
410
40
430
440
45U
460
470
460
490
50U
510

CPT72AU

LCAL 1 uCus 3150. XMH 10.

HSC 7e84 Wl 40. xml 6302. FAIL 1.67
PMI S6e¢ AWPP 325. MLIN 1 NCAL 4

1975 b S04 b 0 N 504
1976 b 0O b O N S04
I1vy77 B U U O N SU4
1Y7s B O UL U N S04
1979 b O L O N 504
1980 B U U O N S04
1981 B U D O N S04
1982 B 0 b O N S04
1963 b U U O N S04
1984 B O D S04 N 504
ismle

LU U 1271e X 695
RSC T.48 W1 40« XM1 5477. FAIL 1.16
FML 53« AWPP 325« MLIN 1 NCAL 4

1975 B 136 L O N 136
1¥76 b 0 b O N 136
1977 b O U U N 136
I1v786 B O U O N 130
1979 B O L O N 136
1980 b O U U N 136
1vy6l b O b U N 136
1962 b O D O N 136
IYy883 b O b U N 136
1964 B U U 136 N 136
uUur%79

LCAL 1 UCES 1332« XMH 6.68

HSC S¢54 Wl 40« XM 66785« FALL 1611
FMI 45« ALPP 325¢ MLIN 1 NUAL ¢
1975 b 14 L O N 14

1976 8B O U O N 14
1977 L O L O N 14
1976 b O L O N 14
1979 B O U O N 14
1980 £ O L ON 14
1951 B O D UWN 14
lyve B O D O N 14
I1Y53 B O D O N 14
Y84 B O U 14 N 14
A, 2-

BEST AVAILABLE CG?Y




Subject:

PHASE III ECONOMIC ANALYSIS OF TMDE

Data Files; GRP1BI1 (Continued)

52U
53U
S 40
55U
S6U
S7U
Sol
SYuU
HUO
610
€20
630
640
650
66U
670
6BV
f;‘/U
7100
710
120
73U
1 40
7150
/60
77U
(1Y)
71790
UV
al0
Gl
b3V
» 40
o550
“60
870
860
o0
Y00
910
4c0
930

uswvi2é

LCAL 1 UCWUS 3150« AMH 13.27

hoC Be72 Wl 40. XMI 6667« FAIL 2.21
Fvil 83« AUPP 325« MLIN 1| NCAL 4

1¥75 & 3 b O N J3
176 b U b O N 3
I1v77 5 O UL O N 3
1976 5 O b O N 3
1979 & O b O N3
l1yoU b O O O N 3
1981 B UL ONGJ3
1982 b O b O N 3
1963 B O D ONGJ3
lys4 B 0 D 3 N 3
uswioe

LCAL 1 UCWuS 3150« XMH B.59

HSC 398 WI 14 XMI 4000. FAIL 1.43
FMI 48. AuPP 325« MLIN 1 NCAL <«
1975 N
1976
1977
1977
1979
1980
1ol
fyee
1983
1yv4
usmlby

LCAL 1 UCKS 694« AMh 646D

ol 2623 WT 40 XMI 4829. FAIL 1.11
Fvl 28+ AGPP 325+ MLIN 1 NCAL 1
1975 B 45 D O N 48

(0580 e 103 =io oita i g o e ¢
ococCcooccaeec o

Lol v il o8 ol ol w2l =8 vl el =
~Socccococec
C2222 2222

NNNNNSNNNNS9

o

1976 5 0 D O N 48
1977 B O UL O N 48
1¥76 b5 O L O N 48
1979y v U b O N 48
1Yy850 b O b O N 48
1vy81 B O b O N 48
I1vy62 B O L O N 48
1983 £ O b O N 48
1964 B O D 48 N 48

BEST AVAILABLE (QPY

Ao 2"8




PHASE III ECONOMIC ANALYSIS OF TMDE

Subject: Data Files; GRP1B1 (Continued)

‘ 940 usM2LT
j voHU LCAL 1 uCls 3727« AMH 64608
i Y60 HLE 4e5 WLl 40e AMI 5787« FALL 1al1
7 970 FMLl B8Ye Aurr 325. MLIN 1 NCAL ¢
Y80 1975 B 194 H 0 N 194
y90 1976 5 0O b 0O N 1y4g

Tlubw IY7T7T B U L LU N 1Y4
lVlu I¥y7Tee b U UL O N 194
lu2u 1¥79Y b U U U N 194
[U3SU 1Y0U B U L U N 194
U400 1981 B U U U N 194

| 1050 1962 b 0 b O N 194

| lVEU 1963 b U U U N 194
1070 1984 B O L 194 N 194

lVsU Cruluce

1090 LLCAL 1 ULUS 1BUUe Al 6e6b

11UU HSC 392 Wl 254 AMLI 6000 FAIL 1)
111U FMI 1UUe AGLKFP 325« LIN 1| NCAL 2
1120 1975 5 1 U O N 1

1130 1976 68 O L O N 1
1140 1977 b U UL U N 1
1150 1976 & U L U N 1
1160 1979 BE O L O N 1
1170 1vs0 b O D U N 1
E 1180 1981 b O U 0 N 1
> 1190 1982 B 0 D 0 ™ 1
1200 1983 B U U O N 1
1210 1984 b 0 U 1 ~ 1
3 1220 CPUIU33
b 1230 LUAL 1 uCES 1450 AMH 4.2
‘ 1240 HLC 4642 WI 25 xvl 7000« FALIL 71
i 1250 FMI 75+ AGPP 325. MLIN 1 NCAL 2
. 126U 1975 b 5 U O N 5
1270 1976 58 U D U N S
120 1977 B O LD O N S
b , 1290 19786 B U L O N 5
1300 1979 B O L O N S
; 1310 1980 b O b O N S
1320 1981 b O b O N S
1330 1962 B O U U N S
: L 1340 1953 E O U O N 5 ! \{
- 1350 1984 B O D 5 N 5 BES“ AVA“.ABLE COP
A.2-9




Subject:

PHASE III ECONOMIC ANALYSIS OF TMDE

Data Files; GRP1B1 (Continued)

1360 Lrulugy
Is7U LCAL 1 UCGS 3150 XMH

le8

1380 HSC 354 W1 40« XxMI 2818. FAIL <O
1390 FMml 18« ALPF 325. MLIN 1 NCAL 2

1400 1975 B 11 D O N 11
1410 1976 b
1420 1977
1430 1v7yw
1 440 1979
1450 1980
1460 1981
1470 1982
l4as0 1983
1490 1vy64
150U Frée7

TroCToTa T
eeceoQCCo
CCcoLUCECED
~cocccoccco

REZEREZZE
i e s e

1

2z

1

151U LLAL 1 UCes 950. xMH 6.+.68
1520 HLHC 196 W1 40. XMI S5750. FAIL 1.1
153U FMI 77. AwPP 325 MLIN 1 NCAL ¢

1540 1975
1550 1976
1560 1971
1570 19706
15860 1979
590 19Y&0
1600 1981
lelu 19ys2
1620 19863
163U 19b4
1640 FK174
1650 LCAL 1 LCELS 1005« AMH

(5 > 1185 s 815 4o .o o llo 3 ls o
e acaec e o
| = =l ol < Sl @ Bl oM ol sl o
caCcgcocCcccoccc
22222222
o200 O

5.78

1660 HSC 316 Wl 21« XMI 2500« FAIL +96
1670 FMmI 10« AWPP 325. MLIN 1 NCAL 2

1680 1975 B S b O N S
1690 1976 B O b O N S5
1700 1977 8 O b QO N 5
1710 1978 B O b O N S
1720 1979 b 0O b O N 5
1730 1980 B O b O N 5
1740 1981 B O D O N S
1750 1982 B O D O NS
1760 1983 B O D O N S
1770 1984 B O D 5 N 5

Ao 2"10

BEST AVAILABLE copy




Subject:

PHASE III ECONOMIC ANALYSIS OF TMDE

Data Files; GRP1B1 (Continued)

—

|

|

|

%

|

F
‘éa.

1780
1790
1500
1510
1820
1830
1540
1850
160V
1870
1560
1590
1500
1910
1920
193U
1940
1950
1960
1970
1YsUL
1990
IA 101V
201U
2020
2030
2u4au
20950
2060
2070
20U
2090
JUUu
3010
3ue0
S030
3Ju4au
3USU
SU60U
SUT0
JUsBUL
3090

M1020

L1 U 694 X TeT7

HSC 6« WT 40e¢ XM1 €000 FAIL 1.2Y
rMI 100 AGPP 325 MLIN 1 NCAL 2
197 B 1 D O N 1

1976 6 0O D O N 1

1977 6 O D O N 1

1978 b O b O N 1

1979 B O D O N 1

1960 B O b O N 1

1981 B O D O N 1

1982 B O D O N 1

1963 B O D O N I

1964 B O D 1 N 1

G11508

ILCAL O UCE@S 1150« XMMH 6.68

HSC 2466 Wl 40. XMI 6000« FAIL 1611
FMII 100. AGPP 325. MLIN 1 NCAL 2
1975 B 1 D O N 1

1976 B O D O N 1

1977 B O D O N 1

1976 b O D O N 1

1979 5 O D O N 1

1960 b O U O N

1961 B O b O N 1

i982 b O L O N 1

1983 B 0 D O N 1

Ivo4 5B O D 1 N1

Gl1Ylb

LCAL 1 UCBS 1393« XMH 14.5

HSC 932 W1l 29« XM1 60UU. FALL 2.4z
kML 100. AGPP 325+ MLIN 1 NCAL 4
1979 B 1 b U N 1

197¢ B O L O N1

1977 6 O b O N 1

1976 B O L O N 1

1979 86 O D O N 1

fys0 B8 O L O N 1}

161 b O L O N 1

1Y62 b O D O N 1

1Y63 B 0O D O N )

1964 B 0O D1 N1

BEST AVAILABLE CCPY

A- 2-11
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PHASE III ECONOMIC ANALYSIS OF TMDE

Subject: Data Files; GRP1B1 (Continued)

3 31uu CZL65A

3110 LCAL | LUCHE 560¢ XMH 6.60

3 3120 HSU Jde2€ vl 40« X1 60UV0e PAIL 1ol
E 3130 rel 1UUe AGPP 3¢5e MLIN 1 NUAL &
Slau 197> B 16 L O N 16

190 1276 B O B O N 16
v 3160 1977 15 O U U N 16
E, SITC 192l B @ B O N 16
; ' 3160 19719 B O b O N 16
‘ S19U 1980 b O D O N 16
3200 19yl b O UL U N 16
| +3210 1982 b 0 D G N 16
E | 322U 1y83 B U UL O N 16
| 3230 1984 B O b 16 N 16
] 3240 S3F112A
x 3250 LCAL 1 UWCSW 14004 AMH 669
i 3c60 HSC 3692 Wl 40. xMI 6000« FAIL 1.1
3 3270 FmI 100. Auwrk 325. MLIN 1 NCAL 2

3260 1975 B 0O N 1
3290 1976 I
3300 22177 B
3310 1978 B
3320 Y999 B
S330 1980 B
: 3340 1981 K
oS 3350 1982 b
3360 1983 B
3370 1984 E
3380 H3734A
3 3390 LCAL 1 UCEGS 1100« XMH 3¢49

3400 HoU 4664 Wl 4U0e AmI 7000¢ FALIL o958
3410 FML 75« AGPP 325« MLIN 1| NCAL 2z

Coceceo Cm

o=l ol solf =il =i <l = =3 <l o

CcCcCCoeCoCccCCcC
Z

3420 1975 N2
3430 1976 N 2
1 3440 197177 N 2
b 3450 1976 N 2
3460 1979 2

e

347U 19850
3460 19061
J4YU lyse
JS00 19853

E BESTAVAILABLE (OPY

ey oTooaoo
ccaoceoccCcocac own
g Ccoeoeaoe
ccCcocCcecaeoacC
= z Z
NNKNNININ

N
=




Subject:

PHASE III ECONOMIC ANALYSIS OF TMDE

Data Files; GRP1B1 (Continued)

Jo9ct MOY

3530 E 1 P 42lls ox ot

3540 HSU 3¢l WI 40 XMI 3667« FAIL +12
SH5U FMI 4U. AukF 325 MLIN 1 NCAL Z

3560 1975 b I B O N |}
J570 1¥Y76 B U U O v
39500 1977 b U D 0O N
J95%0 FOE B R b0 N
S60U V9T B g B ON
J6l0 1960 B U E O

(&=

3620 1951 B O E
J630 1982 b @ D
3640 1983 B O
365U 1984 B O B L N

3660 ndS523L

3670 L 1 U 1904. x 7.91

360U HoC Teg Wil 40« XMl 425U« FALL 1.3
JE90 rMI 95e AUFPF 425 MLIN 1 NCAL 4

(]
Z

C
C =
z z
e e el

SO 1 9d S B4 DO N4
S7T10 1976 15 O D O N 4
3720 1977 B 6 D O N 4
3730 197 6 O D O N 4
3740 1979 B O D O N 4
3750 1980 B U U O N 4
3TeU 1981 B O D O N 4
3770 1982 B O D O N 4
3750 1983 &8 G D O N 4
3790 1984 B O D 4 N 4

3600 HS52114

S81u LCAL | LCOS 765 aMH 2403

3820 HSC Tel Wil 216 xM1 4000« FAIL 34
JBsU FMI 49« AUWPP 325. MLIN 1 NCAL 4

3640 1975 B 7 b O N 7

3850 1976 & U D O N 7

3860 1977 B O L O N 7

3870 1976 B O L O N 7

3680 1979 B 0 D O N 7

3890 1980 B 0 D O N 7

3900 1981 B O D O N 7

3910 1982 B 0 b O N 7 _

3920 1963 B U D O N 7 "-ADIE CG‘)Y
3930 1984 B 0 b T N 7 B 918 i\
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PHASE III ECONOMIC ANALYSIS OF TMDE

Subject: Data Files; GRP1B1 (Continued)

3940 HOZ212A

3950 LCAL 1 UCBS 133U« XMH D86

3960 HLC 34 Wl 22¢ XMl 6667« FAIL 98
3970 Fml 83. AGPP 325. MLIN 1 NCAL 2

3980 1975 B 6 b O N 6
3990 1976 B @ D 0 N 6
4000 1977 B O b O N 6
4100 1978 B O b U N 6
4110 1979 B O b U N 6
4120 19860 B O b O N 6
4130 1981 B O b U N 6 }
4140 182 B O L U N 6 ]
4150 1983 B O b O N 6 S
4160 1984 b O D 6 N 6

4170 H5S221E |
4180 LCAL 1 uCES 980« XMH 6.91 1
4190 RSC 38 WI 65 XxMI 6667. FAIL 1e15 !
4200 FMI 83. AGPP 325. MLIN 1 NCAL 2

4210 1975 B 3 B O N &
4220 1976 b O b U N 3
4230 1977 B 0O D O N 3
4240 1978 B O L O N 3
4250 1979 B 0 D O N 3
4260 1950 B O D O N 3
4270 1981 B O D O N 3

oy 42680 1982 B O b O N 3
4290 1963 B O D O N 3
4300 1984 B O b 3 N 3
4310 H5243L

4320 LCAL 1 UCES 3150« XMH 10.1
4330 HSC 10.43 Wl 40. XMI 6333« FAIL 1.6%8
4340 FMI 92. AWUPP 325. MLIN 1 NCAL 4

4350 1975 B 6 b O N 6
4360 1976 B O D O N 6
4370 1977 b O D O N 6 |
4380 1978 B O D O N 6 i
4390 1979 B O D O N 6 5
4400 1980 B O b U N 6
4410 1981 B O L O N 6
4420 1982 BE O D O N 6

O DLONG6

B O D 6 6

| MOUHLIIIND gpe AVAILABLE COPY

' A.2-14




PHASE III ECONOMIC ANALYSIS OF TMDE

Subject: Data Files; GRP1B1 (Continued)

4450
4LHL460
4470
4450
4490
4500
4510
4520
4530
4540
455U
4560
4570
4580
45904
4600
4610
462U
4630
4640
4650
4660
46770
4680
4690
470U
4710
4720
4({30
47 40
4750
4760
4770
4700
4790
450U
48610
46520
4530
48540
4550
4560

Co6UZA

LCAL 1 LEBS 1475« XAMH 6.68

HSC Tev4 WI 40. XMI 6000U. FAIL 1.1
FMI 100. AGPP 325. MLIN | NCAL 4

1975 B 2 WG N 2
e B B 0N 2
ISt B G b CNe 2
19T 5 0O b O N 2
1979 B @ b 0 N 2
1980 0D O N2
1981 B O DO N 2
1962 B 0 D O N &
9es BLO DG N 2
1984 B O D 20 N2
AEHBO

LCAL 1 UCOS 1660« XMH 6.686

hsC 2.0 WT 40 AMI 7333. FAIL 1.1
kMl 676 AUPP 325« MLIN 1 NCAL 4

1975 B 3 b U N 3
1976 BROS B0 N3
19977 B O b O N 3
1978 B U b O N 3
1979 B O DO N 3
1960 B O b O N 3
191 B OB O N 3
1962 B O 00 N 3
1983 B O b 0 N &
1984 B OO D 3 N 3
L6152

LCAL 1 UCES 2072+« XMH 6.68

HSC 3e84 Wi 40e¢ XMl 6000+ FAIL 1.1
FMI 100e AGFP 325« MLIN 1 NCAL 2

1995 B 3 U 0O N 3
96 B G b O N RS
V9t B O D NS
1978 B O b U N 3
1979 B O b 0 N 8
1980 B 0 O NG
198 B O b O N 3
1962 8 0 D U N 3
983 B O D U N @
1984 B 0D 3 N 3

BEST AVAILABLE COpY

—-—




Subject:

PHASE III ECONOMIC ANALYSIS OF TMDE

Data Files; GRP1B1 (Continued)

4870
405U
490
4900
491U
492U
49380
49 40
4950
4960
4970
4960
499U
SuuU
SU1U
5020
SU30
SU4U
5050
506U
SUTu
SuUBU
509U
S1uU
5110
g bo ) D)
5330
5140

| | A.2-16

S6316A

LCAL 1 uCuS 2590« XMH 6468

hoU 534 Wl 40. xMI 5906. FAIL 1.1
kil 47« AWPP 325¢ MLIN 1 NCAL 2

1975 E 16 b O N 16
1976 b O L O N 16

1977 & O b O N 16

1978 b O U O v 16

1v7Y 15 U b O N 16

19506 b U D O N 16

lyol b5 O L U N 16

K E2 B OB OEN G

l1y63 F O D O N 16

1984 b5 O b 16 N 16
Cs00A

LCAL 1 UCEGS 1350, XMH 6.68

HSC 7.0 Wl 40. XMI 6000. FAIL 1.1
FMI 100« AWQPP 325. MLIN 1 NCAL 4
YIS B 1

1976
1y
1976
LI
1900
1981
1yl
1963
1v64

o8]

e OO0 OC CC w

1
1
1

coEomrpoe &

gcoceoooc oo
=COCCOCCCCO
Z 222 T2 222

\ren
b

a‘ V4 1
V i AD

BEST

'nm

Sl

VIV S RIS

sl bl e e e 0 il

SEASS W




l PHASE III ECONOMIC ANALYSIS OF TMDE

-’ Subject: Data Files; GRP2B1

100 Cv7eule

110 LCAL 1 UCO> 850 AMH 1659

120 HOC 2648 Ul 9 XMI 5391 FALIL 27
130 FM1I 53« Aurr 150e MLIN 1 NCAL €
140 1y75 b 70 b U N Tu

150 1976 B O b @ N 70
Vel 1971 B O B @ N 70
170 1976 b 0 b O N 70
180 1979 B @ B G N 704
190 1950 B O D O N 70
00 198k B © DHE@ N O
210 1982 B O D @ N 70
220 1983 b 0 DO N 70
<30 1984 BB 0 U Tu N 70

240 CVlyelu
250 LCAL 1 LLOS 1062« XMH 2438

26U HSC 2648 W1l Y9e¢ AMI 6526+ FALL <4 |
270 FMI 83« AUPP 15Us MLIN 1 NCAL 2 |
280 1975 b 40 U O N 40 |
290 1976 B 0 b O N 40 |
300 1977 B 0 b O N 40 f
310 1978 b O D O N 40 \
320 1979 B O b 0 N 4V |
330 1980 B 0 b O N 40 |
, 340 1981 B O b U N 4U ‘
> 350 1982 B @ b O N 40
36U 1983 B U U O N 40 |
ST0 1¥84 B U D 40 N 40

380 MAL63TAU {
s9U LCAL | UCUS BOSUe XMH 446

400 HOLEC HSe2 WI Y9e¢ XMI 46U0e FALL 77
410 FM1 64« AUFP 15U. MLIN 1 NCAL 4
420 1975 B 10 DO N 10 '

430 1976 B 0 b O N 10
440 1977 B 0O UL O N 10
450 1975 B O L U N 10 1
460 1979 B O L O N 10
470 1980 B 0 b O N 10
460 1981 B O b O N 10
490 1982 B O LD O N 10 3

BEST AVAILADLE CCPY

A.2-17




PHASE III ECONOMIC ANALYSIS OF TMDE

Subject: Data Files; GRP2B1 (Continued)

SUO 1963 B 0O u O N 10
Sie 1484 B O B 10 N 10
S20 CV394

53U LCAL 1 UCES 1374. XM
S40 HOL Yell Wl Ye XMI 4
95U FM1 45« AGPF 150 ML

960 19TS B 4 b O N 4
o 1 HEe BLO D dg N4
S8U 1¥77 b U D O N 4
540 197y B @ b @0 N 4
600 1979 b O U U N 4
6l 1950 B O D O N 4
620 1Yl B U D O N 4
LE30 1982 b O D U N 4
c4u I1Yyed B U D U N 4
650 1Yo4 b O UL 4 N 4

660 HHZOSC
67U LCAL 1 UCEUS 50« xMH

H 3.22
750« FAIL <54
In 1 NCAL 4

2.54

66U HOLC 5S¢0 WT 10e AMI 3667 FAIL 47

690 FMI 40. AQKFP 1506 ML
TO00 197S B N <

710 1976 b &
172G 197+ B
730 1%F8 B
140 19719 B
150 1950 b
160 198l b
170 1982 B
T80 1983 E
(90 1984 b
“UU HSZ51A
ulu LLAL 1 UCOS 850« XMH
520 HSC Z+48 W1 6+ XMI 4
K30 kML 60. AwPP 150+ ML

Qotgocopoocto

CCoCcocCcCooOoQw

Locoecococgccc
: b 4

LLuouLtwittuwurwuew

840 1975 B 9 L O N9

650 1976 B U U 0 N ¥

860 1977 B O b O N Y

sTu 1978 B 0O D O N 9

60 1979 BE O L O N 9

BYU 1980 B U L U N 9
A.2-18

e e e e i i i

IN 1 NCAL 4

«bd
444« FAIL o155
IN 1 NCAL &

BEST AVAILABLE (CPY

?
|



Subject:

PHASE I1II ECONOMIC ANALYSIS OF TMDE

Data Files; GRP2B1 (Continued)

900
10
924U
Y 30U
940
Y5U
960
970
960
YU
100U
1010
1020
1030
1040
1050
1060
1070

19861 8 U U ON VY

196 b U U U N9

ivsd b U U O N 9

lyo4 b U D 9 N Y

HO253A

LCAL ‘ Uuctus BEO5Ue AMH 1015

HSC 2426 Wi 9¢ XMI 3875« FALL 19
FMl 206 AUPF 150« MLIN 1 NCAL Z

1975 b 4 b O N 4

1976 B O L O N 4

1977
1978
1979
1980
1961
1982
1983
19564

T ooTod
cocoCce oo

cocCoooCcov

NAOOCOCcCcOC

N
N

N
N
N
N
N

N

ANANDNDNDNDNDR




PHASE III ECONOMIC ANALYSIS OF TMDE

Data Files; GRP3B1

T————p

100
il0
120
130
140
150
16U
170
150
190
20U
210
220
230
240
290
<6V
210
260
290
SUU
310
32U
S3U
340
350
60
370
3bU
320
400
410
420
430
440
450
460
470
450
490
S00
S51u

cveul3Bu

LCAL 1 LCOS 115U« XMH 73

HSC 3.06 Wl 9¢ Aml 69216 FAIL ol2
Pl 44e AUFP 150 MLIN 1 NCAL 1
1975 B 28 b O N 23

1976 B 0O b O N 23
1977 b U L O N 23
1978 B O B @ N 23
1979 B O B Y N 23
1980 B © b @ N 23
1981 B 0 D U N 23
19262 B © b O N 23
1963 B 0 D 0 N 23
1984 B 0 D 23 N 23
cveousuy

LCAL 1 UCBS v2T7e« AMH o442

HSC 346 WI 9. XMI 3667« FAIL ol
FMlI 40e ALPP 150« MLIN 1 NCAL 2
F9es B a2 b 6 N 22

1976 B O DOOCN 22

1997 B O B U N 22

1978 B O D O N 22

19 ¢9 B @ D O N 22

1980 B O D O N 22

1981 6 @ B O N 22

9%e B 9.0 O N 22

1963 B 4 b U N 22

lyod 65 O D 22 N 22
CV20uUsAU

LCAL 1 UCUS 1150¢ AMH o5

HSC 2666 W1 Ye AMI B0OUU. FALL o
FMl SUe Aurr 150 sLIN 1 NCAL z
1975 B I b U N 1

1976 B O D O N 1
1¥77 B O B O N 1
1976 b U U U N 1
1979 B O D O N 1}
1960 B 0O D U N 1
sl B O B U N D
1982 B O b D N 1
1953 () 3 S S T
Iysa B U U 1 N 1

BEST AVAILABLE COPY




: PHASE III ECONOMIC ANALYSIS OF TMDE
i
Subject: Data Files;_ GRP4Bl
100 CV3059
11U LUCAL 1 UCOS 2270¢ XMH 2.29
U RHSC 3e28 VWI 12¢ XMl 7685« FAIL <38
130 FMI 54 AuPP 150 MLIN 1 NCAL 1 |
140 1975 B 43 D O N 43 {
150 1976 B U b O N 43 |
160 1977 B O D O N 43 |
4 170 1976 B O D O N 43
180 1979 B O D O N 43
190 1950 B 0 D O N 43
: 200 1951 b O UL O N 43
E | 210 1982 b 0 D O N 43
‘ 220 19583 B U D O N 43
; 230 1984 B 0 L 43 N 43
e 240 HZSY0A
g 250 LCAL 1 UCOS 2313+ XMH 4486
26U HSC S22 W1 30 AMI 6000« FAIL o851
270 FMI 100« AUPF 150« MLIN 1 NCAL 2
260 1975 B 1 v O N 1 1
A eYY Yyire B O D 90N 1
300 1977 5 0 b O N | :
310 1978 B 0O D O M 1
320 1979 B O L O N 1
SSU 1900 b O D O N 1
3 d4u 19yl B O D O N 1
E S50 1ys2 B O D O N 1
] 360 1983 B O D O N 1
37U 1984 B O D 1 N 1 1
3 sal heb90b ‘4
E 3YU LUAL 1 UCES 2420. XMH 1.87
. 400 HuC 6434 w1l 30« XMI 6620 FAIL «31
F 410 Pl 70¢ AuPF 150. MLIN 1 NCAL 2
420 1975 B 42 L 0 N 42 |4
430 1976 B O D O N 42 . H
440 1977 B O D 0 N 42
3 " 450 1978 B O D O N 42
460 1979 B O U U N 42
470 1980 B O D O N 42
450 1981 B 0O D O N 42
490 192 b 0 D O N 42 BEST AVA ’
il SUU 1983 B O D O N 42 BiE COPY
Y10 1Ys4 b 0 D 42 N 42
IR
4
A, 2-21




PHASE III ECONOMIC ANALYSIS OF TMDE
Subject: Data Files GRPC1
GRPC1
100 H432A
110 LCAL 1 UCBS 625. XMH 1.83
120 HSC 3+ WT 11.5 XMI 6413. FAIL «61
130 FMI 88. AGPP 150. MLIN 1 NCAL 2
140 1975 NEGB 315 NEQD O NDEN 315
f 150 1976 NEGB O NEGD O NDEN 315
. 160 1977 NEGB O NEGD O NDEN 315
‘ 170 1978 NEGB O NEWD O NDEN 315
1 180 1979 NEGB O NEGD O NDEN 315
: 190 1980 NEG@B O NEGD O NDEN 315
200 1981 NEQB O NEWD O NDEN 315
210 1982 NEGB O NEQD O NDEN 315
220 1983 NEGB O NEGD O NDEN 315
: 230 1984 NEBB 0 NEGD 315 NDEN 315
3 240 URM9S
250 LCAL O UCOS 625« XMH 2.74
3 260 HSC 7+1 WT 16« XMI 5914. FAIL .91
270 FMI 8. AGPP 150« MLIN 1 NCAL .91
280 1975 B 109 D O N 109
290 1976 B O D O N 109
300 1977 B O D O N 109
1 310 1978 B 0 D O N 109
320 1979 B O B O N 109
330 1980 B O D O N 109
340 1981 B O D O N 109
350 1962 B O D O N 109
k. 360 1983 B O D O N 109
: 370 1964 B 0 D 109 N 109
380 USM161
390 LCAL 1 UC@S 902« XMH 2.74
k 400 HSC 6.664 W1 16+ XMI S807. FAIL .0
400 HSC 6.64 WT 16+ XMI 5807. FAIL .91
3 410 FMI 37. AGPP 150. MLIN 1 NCAL 4
420 1975 B 26 D O N 26
; 430 1976 B O D O N 26
440 1977 B O D O N 26
1 450 1978 B O D 0 N 26
460 1979 B O D O N 26 ,
470 1980 B O D 0 N 26 :
480 1981 B O D O N 26 (4
490 1982 B O D O N 26 :
500 1963 B 0 D O N 26 2} CO?Y
| 510 1984 B 0 D 26 N 26 BES“ AVA“-AB*E ,
1 :
A.2-22




o

E

Subject:

PHASE III ECONOMIC ANALYSIS OF TMDE

Data Files GRPC1 (continued)

520 usm2e6eu

530 LCAL 1 UCOS 625« XMH 2.74

540 HSC 4. WT 12. XMI 6736. FAIL .91
550 FM1 37. AWPP 150. MLIN 1 NCAL 2

560 1975 B 74 D O N 74
570 1976 B O D O N 74

580 1977 B O D O N 74

590 1978 B O D O N 74

600 1979 B O D O N 74

610 1980 B O D O N 74

620 1981 B O D O N 74

630 1982 B 0 b O N 74

640 1983 B O b O N 74

650 1984 B 0 D 74 N 74
660 TS125A

670 LCAL O UCOS 487. XMH 2.74
680 HSC 1.3 WT 12. XMI 2500. FAIL +91
690 FMI 10. AQPP 150« MLIN 1 NCAL 1.3

700 1975

700 1975 B2 D O N 2
710 1976 B O D O N 2
720 1977 B O b O N 2
730 1978 B O D O N 2
740 1979 B O b O N 2
750 1980 B O D O N 2
760 1981 B O D O N 2
770 1y82 b U L U N <
780 1963 B 0O D O N 2
790 1984 B 0O D 2 N 2
800 H431B

810 LCAL 1 UCOS 618. XMH 2.37
820 HSC 6456 WT 12. XMI 6518. FAIL 79
830 FMI 58. AQPP 150. MLIN 1 NCAL 4

840 1975 B 5SS D O N 55
850 1976 B 0O D O N S5
860 1977 B O D O N 55
870 1978 B O D O N 55
8850
880
880 1979 B 0 D O N 55
890 1980 B 0 D O N 55
900 1981 B O D O N 55
910 1982 B 0 D O N 55
BESI AVAILABLE COPY
’ ULl 1
A.2-23 T




PHASE

Subject:

111 ECONOMIC ANALYSIS OF TMDE

Data Files GRPC1 (continued)

920
930
9 40
950
960
970
980
990
1000
1010
1020
1030
1040
1050
1060
1070

1983 B 0 D O N 55

1984 B 0 D 55 N S5

G454A

LCAL 1 UCPS 6 .« XMH 4.31

HSC 3.82 WT 12. XMI 5581. FAIL 1.4
FMI 85. AQPP 150. MLIN 1 NCAL 2
1975 B 49 D O N 49

1976 B 0 D O N 49

1977 B O D O N 49
1978 B 0 D O N 49
1979 B 0O D O N 49
1980 B 0 D O N 49
1981 B O D O N 49
1982 B 0 D O N 49
1983 B 0 D O N 49
1984 O D 49 N 49

A.2-24




PHASE III ECONOMIC ANALYSIS OF TMDE

Data Files GRPA4

lUU GhiPR4 DALA PLLE

uullu NFPIL I

V120 LOM366

UUT30 LUAL 1 ULES 450Ue ANMH D34

VUT4U hSL BeU6 Wl 4bBe AMl €6USoe PRIL o
UOISU FPMI 955 Arr SlUue MLIN 1 NUAL ¢

leu 1975 B 4 b 0O N 4
70 1976 £ 5 L U N Y
1«0 1977 B 8 L O N 17
lyu 1978 b 10U L U N 27
U 1979 b v L G N 35
210 1YvU0 B S L O N 40U
215 1921 B S L U N &S
220 1Yr2 b 4 b U N 4y
240 1983 B 2 U 0O N 51
250 1Ybsd4 B 2 b 3 N Sy

Uucbu LrMb4

VU270 LLCAL | ULES B4 AMR Desd

vueBl KHSC B.06 W]l S0« AMLI SS5UU0. FAILL «bY
UU2YU kMl 95« ALPPF 31U MLIN )} NCAL <2

SUU I¥Y7TS B O L O N O
Jlu Uuv76 E O L 8 N O
320 1977 b O b U N U
JoU Ivise b U L U N U
340 1979 B O L U N O
350 1Y8U0 B U L U N U
360 1yl b U U O N U
sTu 1982 E O L U N U
Juyu 1Y83 B U L U N U
390 1Ye4a B U L O N O

UJ40U pUl2A

UU4IU LLAL 1 ulls 13785« XvHn baevt

U420 HLSC 6402 VI 1356 AM]1 BUUU FALL 1.9
vuasy kPl SUe Aurr Sl1Ue MILIN I NCAL <«

435 1975 B U b 4 N 4
440 1976 B U L O NU
460 1977 B U L O N U
470 1978 b O D U N U
4t 1979 b U U O N U
490 Ilys0 b U L O N U
500 1981 B U L U NWU
S10 1982 b 0 L O N O
52U 1983 b O L O NV
S3U lys4a B U L U N U

w23 BEST AVAILABLE COPY




PHASE III ECONOMIC ANALYSIS OF TMDE

Data Files GRPA4 (continued)
uubhay Luke
UOSS Loeal b ubly Slttre XV Hiedd
DUSED HLUL BeUb v SUe AM]I BUUVe PHELL. oY
WS e rEl Dlre AL Jlhde mEEN 1 NLaL 2
el BT S BUE R G K
Sk Y ie 1o 9 ke O NG
(IR I 57 7 S AR N ) 1 S
kol ¥ty B D L oU NY
el ety B U LU N Y
(s I T 2 ) O T 8 R
tal 1Yo [ N1 S (SN S TR
695U Ivez2 B U b U & W
Gelr TSsmes b 00 Ly O
Rty P24 b b b U K W
el RLBRD
Eeh EUAL 1 BLLYL a6 1S AN S.3S
DSt BLE Be L4 SUe AR 200U PBlIL oY
Gl lw pv )l BUe AP JdlUe MILAN 1 NUBL 4
fzw Ivls & v L U N U
3t BYTE s 0 s Y
faty Pt b oW i b N
S X S 5 JO) TR I T B R
il ) i A A R ) N A
Ti(U lys b U b U N U
{5y sl B w b O N w
7 (S A it o S RS SO SR R
HLU Tyss B 0 U v N W
BlIU 1Ys4 B O U B N U
Ubbecl)y LA 4.
UBssy LEAL 1T LLEs B& e« XMB Deadd
LUBGY HLL c3eUb VI SUe Ar] BUULe FALL «bY
udesSuy rvl Su ALEE s MLl [ NoAL &
560 PelS B O b O N QO
iy U976 B O b U N O
sy Avilil bk U U N W
Y9l Tyrs b O B O k0
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PHASE III ECONOMIC ANALYSIS OF TMDE
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i PHASE III ECONOMIC ANALYSIS OF TMDE | ;
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PHASE III ECONOMIC ANALYSIS OF TMDE
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PHASE III ECONOMIC ANALYSIS OF TMDE

Data Files GRP1B2
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PHASE III ECONOMIC ANALYSIS OF TMDE

Subject: Data Files GRP1B2 (continued)
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PHASE III ECONOMIC ANALYSIS OF TMDE

Subject: Data Files GRP1B2 (continued)
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PHASE 111 ECONOMIC ANALYSIS OF TMDE

! Subject: Data Files GRP1B2 (continued)
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PHASE 111 ECONOMIC ANALYSIS OF TMDE
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PHASE III ECONOMIC ANALYSIS OF TMDE

Subject: Data Files GRP1B2 (continued)
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PHASE III ECONOMIC ANALYSIS OF TMDE

Subject: Data Files GRP1B2 (continued)
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3730 1978 B O b U N O
. 3740 1979 B O b O N O
3756 1980 B 0 b 0 N ©O
160 1951 b U U U N O
3710 192 B O L O N UL
378y 1y83 B8 0 L U N O
J790 1Y84 B O D U N O
3600 Hbz11A
3510 LCAL 1 LCes 765¢ AMR Z.U0
3820 HSEC 71 Wit 21« aMI 400U« FALL <34

$B3U rMml 49 . AWKFP 325. mLIN 1 NUAL 4

JEqly 1979 B O b O & 7
3650 1976 B O B O N ¥
IJEGU 1YTT B O BT N 7
870 19796 B O b O N U
Joslh 1979 b U b U NV U
Jevyy 1980 B O b U N ©
J200 1¥8) B O D O N O
JYiU 1¥y82 B O UL U N U
Jv20 1983 B 0 L O N O
JYsu 1984 B U L O N U

Y40 nb21en

3950 LCAL I UCEY 1330« AMR Sebb6

Y900 HEC Jebd WL 226 AVl 66EETe FPRIL ovr
970 PV BSe ALPP 3425¢ MLIN 1 NCAL ¢

’  BEST AVAILABLE COPY
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PHASE III ECONOMIC ANALYSIS OF TMDE

Subject: Data Files GRP1B2 (continued)

3980 1%7S B O b N

949G Igile B O DO N O

4000 1977 b O L U N U

YO0 19 7s b O B @ N O

4Y10 1979 B G b U N @

4120 1Y80 b O b U N O

4130 19861 B O b O N O

4140 1962 £ O LU U N O

4150 19283 B U b O N O

4160 1904 b+ U U U N U

4¥fU HSZ2218

4100 LULAL 1 ulOS Youe AMHE 6o

4190 HOUL Qe Wl 6eH XMl 6667« FRIL 115
420U P01 Boe AULFPE 325« MLIN 1 NUAL 2
420 B G Bl BN :

4220 1976 B O B O N G
4230 ¥99T B 0 B O NGO
4240 1976 b O D U N O
4250 197% B U b O N U
4260 1980 b+ O L U W U i
4270 198 B O B.U N U 1
4280 1982 B O & O N O
4290 1983 B O U U N U
4300 1984 b U UL U N O

4310 HHZ243L

4320 LCAL 1 LCES 315Ue AMKR U]

4330 KHEC 10643 Wl 406 AMI 6333« FALIL le6b
E” 4340 Pl Y2« AwPr 325e MLIN 1 NCAL 4

4350 197 B 0. D O N

4360 1976 b O U N
: 4370 1977 b U
i 4380 1978 B 0O
0]
u

o

‘ 4390 1979 s

| 4400 198U |t
4410 1Yol b U
442U 1982 B O
4430 1983 b U

| 4440 1984 b
4450 C6UZA
4460 LCAL 1 LLUS 1475« XMH 6.68
4470 KHSC Teb4 Wil 40 AMI 6000« FAIL 1.1
4450 FM1 100« AuFP 325« MLIN 1 NCAL 4

e re s
=
2

U

—
-

~
o
z

1 w0 BEST AVAILABLE COPY




PHASE I1I ECONOMIC ANALYSIS OF TMDE

Subject: Data Files GRP1B2 (continued)

4490 ¥4TS B
4500 1976 b
4510 V9TT B
4520 1978 b
4530 1979 B O

b

3

}.

)»‘

ks

o=
-
=
<

g

(<

£

(&
e e

4540 19580
4550 1981
4560 1982
4570 1983
} 4580 1964
f 459U AbHUE
4600 LCAL 1 LLWS 16bUe AMR 668
4610 HSC 2.0 Wl 40 xM1 7333« FAIL 1.1
4620 FMI 67+ AuPP 325. vl 1 NCAL 4
. 4630 1975 b 0 D O N €
- 4640 1976 B O D U N
E 1 4650 1977 B O b O N
4660 Y978 B O B0 N
46t Y9792 B O D O N
4650 1980 b O L U N
4690 1981 B O D O N
4700 1982 B O D 0 N ©
4710 1983 B U D O N
4T20 1984 B O b @ N ©
47130 56152
¢ 4740 LCAL 1 UCES 2072« AMH 6.68
1 ¥ 4750 HSC 384 Wl 40« xM1 600U. FAIL 1.1

c
ol sl el el o
O Qe
z b
ool it B =

<
—
=

(e [ e M (e B o el

i 4760 M1 100 Aurr 325. MLIN 1 NCAL =
4770 1975 BE O L U N ©
$ 4760 1976 b 0 D U N U
g 4790 1977 5 0 U O N U
‘; 4800 1978 B O b 0 N ©
§ 4810 1979 B U D O N U
] 4520 198580 B O b O N O
’ 483U 1981 b U L O N O
; 48540 1982 b U L U N U
£ 4850 1983 F O L U N U
g 4860 1954 B 0O UL O N U

4870 S6316A

4880 LCAL 1 UCOS 259U« AMH 6468

4890 HSC Se34 W] 406 XML 5906. FALIL 1.1
4900 kM1 47+ AUFP 325« MLIN 1 NCAL £

. e

e BEST AVAILABLE COPY




Subject:

Data Files

PHASE III ECONOMIC ANALYSIS OF TMDE

GRP1B2

(continued)

4910
4920
49 30U
49 40
4950
4960
49170
4950
4990
5000
SUltlU
5020
5030
504U
S050
5060
SU70
HSUb0
S5UYU
S10U
51 10
5120
5130
5140

1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
CBUOA
LCAL

oo o @@
ecdooooceoC
(sl s Bloll il el fl ol =
(@ M ol = Bl i e ST = Bl = it =

1

ucCes

HSC 7.0 Wi

kMl

1975
1976
1977
1978
191
1980
1961
1962
1983
1964

oocoCocorooon

A.2-42

100.

(s e sH =l el o ofeNoils)
Lol sl ol ol Wil o M el oo Bl o B o)
coooCcoCcooc

BEST AV

N

= Z

40 .

16

16

16
16

cccoocC

1350 .
XMI 6000,
AuPP 325,

(ol o = Do W i I o T = R e

AYH 646b

MLIN 1

Al ADIE
2P &

FALIL
NCAL 4

1.1

OPY




e gy

PHASE III ECONOMIC ANALYSIS OF TMDE

Data Files;

GRPC4

lu
25
| UL
8 89
) el
130
1 «U
58
16U
57 g
U
| )
U
210
220
e 3
cl 40
~50
260
21U
ol

290

Juu
J 10
2
S
S 4U
J)
SEU
S10
Jru
% -l
400
410
42U
430
a 40
450
460
470
450
4q491()
SUL
510

Grri4 DLALA FILE

NELE 6

nasch

LUKL 1 LECLS 625¢ AMH 1 eb3

Bl e Wl Fled KNI 64)l3e RALL a6l
FEM] BEe ALFE 15U mLIN 1 NLAL 2
Y97S b 29 b O N 29

96 B 30 B U N 9Y

1717 b 45 b O N Ju4

918 b 68 b O N V2

Yo bBo4S 132 O N 217

1900 b 3Uu b O N 247

9Bl b 30 8 0O N 27

1vo2 B 30 b 0 N 307

1983 B 5 b O N 815

1984 B U b 315 N 315

LtrvuYs

LCAL U wles 625« xMH 2474

HSC Tel Wl 16¢ AMI SY14. FALIL «¥1
Fil Boe AuPF 15Ue MLIN 1 NUAL 4
1975 b6 0 D 30 N QY

Y976 B O B A5 N 79

9% B O b 33 N 3

¥l B U b O N U

- T R R A

lvsu b O UL U N U

%81 B O b 9N U

1982 B O DO N ©

193 b O b O N U

Iv64 B O D O N O

llb¢vlhl

LCAL 1 uLeS 902« AMH 2.74

HSC 6464 WI 16¢ AMI S58UT« PALL «91
PVMI 37« AUFP 150« MLIN | NCAL 4
1979 B8 0 D O N O

1916é¢ B O DO N ©

IYTT B O B U ND

1976 6 0 b O N O

1929 B O b O N O

JO9MO B 0O DU N O

19861 B O D O NV

192 B O b U N U

19863 & 0 U O N U BEST AVA '
1984 B O D O N O H.AQ‘E COPY

Wi

A.2-43




PHASE III ECONOMIC ANALYSIS OF TMDE

Subject: Data Files; GRPC4 (Continued)

92U UbsMe 6U

530 LEAL 1 UCBLS 625« AMH 274

540 HSC 4« Wl 12¢ AWML 6736 FALL «91
S5U kML J7« AuPP 150. MLIN 1 NCAL 2
Say 1975 8 0 L O N Ta

STUS V976 B OB OON 4

S50 2T B0 B35 v T4

SS90 L9l B O B 3% N 39

6U0 1979 b O

6 10" TFe B D @GN
6 IS s B O

620 1962 B U U
630 1983 B O b @ N
640 VYB4 b O D O
660 LS t2 5A

670 LCAL U UCHS 48T+ XVih 2674

68U HSE Te3d Ui 12« XMl 2500. FAIL «91
690 FMI 10e AWPF 15U MLIN 1 NCAL 1
FOU 1975 B O L O .N O

-
2z
CESCE e

TR 1596 B @ B O
P20 19y 5 @ DN D
730 1978 B O b a0
40 1979 b @ b O N O
(50 1980 b @ b © N O

N (60 198F B0 U9 K U
170 1982 £ O L O N O
T80 1983 B O U O % O
70 1984 &5 @ B O N ©
sUU h431E

810 LCAL | LLBS 61B¢ AMH 2637
520 K56 6496 WI 12e¢ AMI 6518¢ PAIL 19
odU rMl Sbe AUWPF 150 MLIN 1 NCAL 4

g¢al) Ty o B O DU NS9SS
patl 18le B@ B0 N S5
60 T97TF BE G D U N $5
B 19TE B O B oG NS5
s80 1979 B O D 30 N 49
590 1980 B O D 1Y N 19
00 1981 b © D O N O
910 1982 B O D U N O
yed 1988 B 0 b O N ©
930 1954 B U U U N U

BEST_AVAILABLE (OPY




D

PHASE III ECONOMIC ANALYSIS OF TMDE

, Subject: Data Files; GRPC4 (Continued)

i

: Y5U LUAL 1 UCCS 625« AMh 4.051

460 HLHC 302 WL 126 XMl 5581 PALL 1.4
i 970 ¥l B85. ALPP 15U. MLIN 1 aUAL @

yau 1975 5 U b UL N 4Y
Yyl 1976 B U b UL N 4y

B oy 1977 B O D U'N 49
‘ Uiy Iyte b O D O N 49
tu20 1979 b O L O N 49y
i lusu 1Yvu £ U L 1L N 4y
040 1961 B U B 3U N UGB
1050 I9%c2 b U B &5 & B
Iveu 1983 b U L U N U
| 1U7U 1Y84 B U D U & U

I BEST AVAILABLE COPY

1, A.2-45




PHASE III ECONOMIC ANALYSIS OF TMDE

. Subject: Data Files GRPC5

GRPCS5 DATA FILE

20 NPIL 6

10U H432A

110 LCAL 1 UCOS 625« XMH 1.83

120 BoC 3. WT 11.5 xMl 6413+ FAIL .61
130 k™1 BBe AGPP 150« MLIN 1 NCAL 2

146 1975 B 0 D O N O
150 1976 5 0 b O N O
160 1977 B O D O N O
170 1978 B 0 D O N O
150 1979 B O D O N O
190 1980 B O D O N O
200 1981 B O DO N O

; 210 19862 B 0 D O N 0
220 1983 B O D O N O
230 1964 B 0 D O N O

) 240 UxM9E

s 250 LCAL U UCOS 625. XiiH 274

260 HSC 71 WI 16« XMI 5914, FAIL .91
270 FMmlI B8« AQPP 150 MLIN | NCAL 4
260 1975 b1 D 1 N 109

270 1976 B 30 b 30 N 109

300 1977 B 45 b 45 N 109
310 1978 B 33 L 33 N 109
320 1979 B O b O N 109
330 1980 B O D O N 109
340 1981 B O D O N 109

. 350 1962 B O D O N 109

] 360 1963 B 0 U O N 109

{ 370 1984 B 0 D 109 N 109

; 380 USM161

390 LCAL 1 UCES 902« AMH 274

400 HSC 6464 WT 166 XMI 5807« FAIL 91
410 FMI 37« AUPP 150 MLIN 1 NCAL 4
42U 1975 B 26 D 26 N 26

430 1976 B O D O N 26
‘ 440 1977 B O D O N 26

450 1978 B 0 D 0O N 26

460 1979 B 0O D O N 26
. 470 1980 B 0 D O N 26
i 450 1981 B O D O N 26
i 490 1982 B O D O N 26
| SUU 1983 B O D O N 26
I 510 1984 B 0 D 26 N 26
i 520 USM260

BEST AVAILABLE COPY




PHASE III ECONOMIC ANALYSIS OF TMDE

Subject: Data Files GRPC5 (continued)

530
540
950
560
570
580
590
600
610
620
630
640
650
660
670
680
69U
700
710
720
738
140
150
TTG
780
7190
T9S
800
%10
520
530

LCAL 1 UC@S 625.
HSC 4. Wi 12« XMI
Pl 37« AGQPP 150.

AMh 2.74
6736« FAIL <91
MLIN 1 NCAL 2

1975 B O D O N 74
1976 B O D O N 74
I1¥77 B O D O N 74
1978 B 35 B 35 N 74
1979 B 39 D 39 N 74
19860 B O b O v T4
1981 B O D O N 74
1v82 b O b O N 74
183 B O b O N 74
1984 B O D 74 N 74
IS125A

LCAL O UCBS 487. AMH 274

HSC 13 WT 12« XMI 2500« FAIL 91

FMI 10« AQ@PP 15U,

1975 B 2 b 2 N 2
1976 b O D O N &
1977 B 6 b O N 2
1978 B 0O b O N 2
1979 B O B 0O N 2
1980 B O B O N 2
1981 B G D O N 2
1982 B O D O N 2
1983 B O b O N 2
1984 B O D 2 N 2
H431E

LCAL 1 UCBS 618.

MLIN | NCAL 1

AMH 2 .37

HSC 656 WT 12+ XMl 651b. FALL 7Y
FvMI S8. AurPr 150. MLIN 1 NCAL 4

BEST AVAILABLE COPY
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PHASE III ECONOMIC ANALYSIS OF TMDE

Subject: Data Files GRPC5 (continued)
840 1975 B U b 0O N 55
g50 1976 B 0 b O N 55
860 1977 B O D O N 55
870 1978 B O b 0 N 55
875 19792 B 6 U 6 N 95
210 1980 B 30 D 30 N 55
212 1981 B 19 b 19 M 55
Sio 1982 B U b O N 55
920 19863 b O D O N 55
30 1964 b O D S5 N S5
Ja4U L4AH4A
Y50 LCAL 1 ULERS 625« XMH 4.31
Y6U HSC 3e82 Wl 12e XMI 5581+ FAIL 1.4
970 FMI 85. AGPP 150. MLIN 1 NCAL 2
Y80 1¥Y75 B O L O N 49

SS90
1000
1010
1020
103U
1040
1050
lusO
1070

1976 B O D O N 432

1977
1976
[
1960
151
19862
19583
19684

B
B
B
b
E
B

b
Ls

0O b 0 N 49
O Db O N 49

1
q
|
3
3 4

BEST_AVAILADLE CCPY

Niswg oo,y - .J‘




PHASE III ECONOMIC ANALYSIS OF TMDE

Subject: Data Files GRP1B3

GRP1B3 DATA FILE

S0 NPIL 25

100 CP772AU

11U LCAL 1 UCBS 3150« XMH 10.

120 HSC 7e84 Wl 40. aml 63U2e FAIL 1.67
130 FMI 56+ AWPP 325« MLIN 1 NCAL 4

140 1975 B O U 0 v O
15U 1¥Y76 B 0O D O N O
160 1977 B O UL O N U
170 1¥78 B O b O N O
180 1979 B O D O N O
190 1980 B @ b O N O
200 1981 B O D O N O |
210 1982 B 0. P @ N © |
220 1988 B 0 D 0 N O |
230 1984 B O b 0 N O

240 15M16

250 LCAL 1 UC@S 1271« XMH 6495

260 HSC Ted48 WT 40+ xXMI 5477. FAIL 1.16
270 FMI 53¢ AGPP 325+ MLIN 1 NCAL 4

260 1975 B 0 D 27 N 136

el b s St

290 1976 B 27 D 75 N 1.a¢
30U 1977 B 75 L 34 N S6
31U 1978 b 34 U O N 136 |
320 1979 B O D O N 136 |
330 1980 B G L U N 136
340 1981 B O b O N 136

L, 350 1982 B O U 0 N 136 1
360 1983 B O D 0 N 136
370 1984 B O D 136 N 136 i
dBU URMTY |

JYU LCAL 1 UCBS 1332. AMMH 6.68

400 HSC S¢54 WT 40« Xiil 6676 FAIL 1el1
410 FMI 45. AEPP 325. MLIN 1 NCAL ¢ ]
420 197 B O B J4 N 14

430 1976 B 14 b O N 14
440 1977 B O D O N 14
E 450 1978 B 0 D O N 14
4 460 1979 B O b O N 14
i 470 1980 B 0 D O N 14
: 450 1961 B O D O N 14
490 1982 B 0 D O N 14
S00 1983 B U U U N 14
510 1984 B O U 14 N 14

|1 BEST AVAILABLE COPY




PHASE III ECONOMIC ANALYSIS OF TMDE

Data Files GRP1B3 (continued)

520 usMzeé

53U LCAL 1 UCOS 3150. XMH 13.27

940 HSC Be72 WI 40. XMI 6667. FAIL 2.21
55U FMI B83. AWPP 325. MLIN 1 NCAL 4

560 1975 B 3 v O N 3
S70 1¥Y76 B O D O N 3
S8U 1977 b O D O N 3
590 1¥76 B O b O N 3
€00 1979 B O D U N 3
610 1950 B O b O N 3
620 1901l B O D O N 3
630 1982 B O D O N 3
640 1983 B O D O N 3
650 1984 B U UL 3 N 3
660 LSMI02

670 LCAL 1 UCWUS 3150« XMH Be59

toU ASC 3.98 W1 14, XMl 4000. FAIL 1.43
690 FMI 48+ AUWPP 325. MLIN 1 NCAL 2

TOOL 19T S B 6 Bl NST
T10 1976 B ¥ PO N 7
120 1997 B 0 b 0O N 7
73U 1978 B O b O N 7
740 1979y B U L O N 7
PS50 1900 B O b UN 7
760 1951 B O L O N 7
770 1982 b O L O N 7
760 1983 B O UL O N 7
790 1984 b O U 7T N 7

sUU LSEMISY

510 LCAL 1 UCOS 694. XMH 6.68

820 HSC 2423 WT 40« XMI 4829« FAIL 1.11
530 FMI 28. AwPP 325. MLIN 1 NCAL 1

840 1975 B 0O D O N 48
850 1976 B 0O D O N 48
860 1977 B O D 48 N a8
870 1978 B 48 D O N 48
880 1979 B 0 D O N 48
890 1980 B 0 D O N 48
900 1981 B O D O N 48
910 1982 B O D O N 48
920 1983 B 0 D O N 48
930 1984 B O D 48 N 48

SMOTL  U@S 3727« XMH 6.68
Y60 HSC 4.5 WT 40. XMI 5787. FAIL 1.11
970 FMI 89« AGPP 325. MLIN 1 NCAL 2

o BESTAVAILABLE CCPY
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Subject:

PHASE III ECONOMIC ANALYSIS OF TMDE :

Data Files GRP1B3 (continued)

2060

290

luou
1010
1u-o
1030
1U4U
1050
1u60
1070
1ue0
1u90
1100
111U
12t
1130
1140
1150
| 0 0]
J I8 5 b,
11U
) A4
1200
121U
1220
1230
lcau
| s )
1260
1210
1280
1290
130U
1310
1320
1330
1340
13S0
1360
1 370
1560
1390

1975 B O b U N 194
1976 B O b O N 194

1977 B @ b O N 194
1976 B 0 b 28 N 194
Y979 B 28 B S5 N 194
1960 B 50 b SO N 194
1961 B 50 U 25 N 194
1982 B 25 B 25 N 194
1963 B 22 L 25 N 194
1984 b 16 U 1¥4 N lyva
cruluzgeé

LCAL 1 UCES 13500« XMH 6.68
haC 3692 Wl 25« Aml 6000« FAIL 1«1l
FMI luUe AuPr 325. MLIN 1 NUAL 2

i e S T B
1976 B 0 B 0 N 1
197T B O b g N1
1978 B O b O N 1
19T B O D 9 N
1960 b O L O N 1
198t &6 O b G N 1
19682 B 0 b O N |
1988 B & b U W 1}
1964 B O L | N 1}
Cruload

LUAL 1 UuCES 1450« Avin 4627

HLC 4ed2 il 25¢ XMI 7TUUUS PAIL 71
Fied 1Se AuPF 325 MLIn 1T NCAL &
1975 B 5 D 0 N
1976 B Q b
1977 B O D
198 B 0 b
1979 b
19860 b 0O
1981 B O N
1982 B © N
1963 B 0O D O N
1984 B O L 5 N
CPL1049

LCAL 1 UCES 3150« XMH o8

HSC J¢9%4 Wl 40 AMI 2818+« FAIL 3
Fivl 18« AwPP 32« MLIN 1 NCAL 2

BEST AVAILABLE COPY

i\

N

s I
U

N

N
N

=
eCc 0o
CUuUvuUvuy U

(5 5

A, 2-51




Subject: Data Files

PHASE 1II ECONOMIC ANALYSIS OF TMDE

GRP1B3 (continued)

1400
1410
1l 420
1430
I 440
1450
1l 460
| 1470
1480
| L4avo
‘ 150U
1 LSS0
| 1520
154u
1S54
| 1560
[ 1570
E 1580
1590
1600
1610
1620
1630
1640
1650
1660
1670
B 1660
1690
1700
1710
1720
1730
17 40
2150
i760
1770
1780
1790
1800
1610

197> B O B 6
1976 65 O b O
1977 b & 1 4
1278 B 11 B O
1908 G b G
1950 B @ B O
195 B @ D 0
1982 b U D O
1963 B O b O
1984 B @ B Ll
Fh6T

LCAL 1 uCes 9250.
th 196 h‘ 40.0 Al 1 "l The

19175 B
1976 B
1977 B
1978 b
F279 B
1980 b
1981 B
1962 b
1983 B
1984 b
FrR174

COoOCoOCC OO o™
= =l o el ol o 3wl ol
v Cceoecocec e

LCAL 1 UCBS 1005.
HSC 3.16 W1 21,

FvI 10.
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
M1020
L 1T U 694 X
HSC 6+ WT 40.

(s g
>
o~
T
i

rocoaonm @
(ol o (s B B = Ao [ = M @ W3 N e
L= o= i ol il =l ol o e il

o
tnmncoecoceowm

m
184

N
N

N

N

N

3

5

11
I
N 11
N 11
11
11
11
11
11
Nobd

cooo0rc00000 OO

~

25« MLIN

(YAR (5 o 9 (6 9 R IS 5

e 77
xmI 6000

FMI 100« AQPP 325. MLIN

v« BEST_AVAILABLE COPY

et it

1

AMH 6.68

b

1

XMH SelB
AML 250Ue.

FALL 96
NCAL 2

AIL 1.29
NCAL 2

AUPrF 325.




PHASE III ECONOMIC ANALYSIS OF TMDE i

Subject: Data Files GRP1B3 (continued)

1820 1975 b % D O N
1630 1976 B U b O N
1840 1977 B O b 6 N
1650 1978 b 0 b O N
1860 1979 O U 0O N

1570 1980
losy 198l

=
— e et Pt et b e R et e

Mmooy
C
[<milll ol o B il s

1690 1982 O N
12060 1283 U U N
1910 1984 b O | BN

1920 G115V

1¥30 LCAL O UCES 1150« XiH 6468

1240 HIEC 2466 Wl 40 Xvl 6000. FAIL 1o11
1950 PMII 100« AUPP 325¢ ®Ml.IN 1 NCAL 2

1960 Y975 B ¥ U O N 1
1v70 1976 ¢ g b O N 3
1980 ¥97F B O B O W 1}
1990 1978 B 0 b O N |
2000 1¥y79y b 0O U O N 1
2010 190 B 0 D O N 1
2020 1981 B O B O N |
2030 1982 L U U U N 1
2040 1983 B O b O N )
2050 1984 £E O D F N 1}

2U60 G1191k

2070 LCAL 1 LLLS 1393¢ AMH 145

2080 HSEC 2.32 WT 29: XML 600U« FAIL 242
2090 FMmI 100. AwPt 325« MLl 1] NCAL 4
3000 1995 B 1 b & N 1

3010 1976 6 O b O N &
SO20 1977 B @ b O N |
3030 197 B O D O N 1}
3040 1979 b O D @ N 1
JUsLU 1980 b O L O N 1
JUSS 1981 B © B Y v 1
OO 19282 B 0 b O N 1
300 1983 B 0 D O N 1
3090 1984 B 0O O 1 N 1

310U C2565A

J110 LCAL 1 ULCWU S60e¢ AMR 6468

3120 HSC 3e26 WI 4U. xM1 6UUUe FAIL 111
3130 FmI 100e AGWPP 325+ MLIN 1 NCAL 2

! ... BEST AVAILABLE Cop




PHASE III ECONOMIC ANALYSIS OF TMDE

Subject: Data Files GRP1B3 (continued)

3140
3150
3160
3170
3160
3190
3200
3210
322U
JZ 30
3240
3250
3260
3270
Jesd
3290
330U
S3 1
3320
3830
S34U
3390
3360
337u
dsou
33920
3400
s4lu
3420
3430
3440
3450
3460
3470
3450
3490
3500
3510
3520
353U
3540
3550

1975 B U UL O N 16

1¥76 b O b O N 16

1977 B U D @ N L6

1978 BE O D 16 N 16

1919 B 16 D @ N 16

1950 B O D O N 16

1981 B O D U N 16

1952 b U b U N 16

I1Yy863 B U U U N 16

1vys4 B O D 16 N 16

SokF112A

LCAL 1 ULCSE 1400« XK 6469

HOC de92 W[ 40. AMI 6000. FAIL 1.1
Finl 100« AGLPP 325. MLIN 1 NCAL 2
ES S Bl e

1976 B 0O b @ N 1

1977 B 0 U O N ]

1978 B O b O N 1

1909 B O L O N 1

1960 B O B O N 1

1964 B OB G N1

1982 B O b @ N 1
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PHASE III ECONOMIC ANALYSIS OF TMDE
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PHASE III ECONOMIC ANALYSIS OF TMDE

. Subject: Data Files GRP1B3 (continued)
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PHASE III ECONOMIC ANALYSIS OF TMDE

Subject: Data Files GRP1B3 (continued)
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PHASE III ECONOMIC ANALYSIS OF TMDE

Subject: Data Files GRPA8

GRPA8 DATA FILE

QU1 NEPEE 1}
U2y USM3é66

vBlsU LUAL | utks
vulau HSL B.06 Wi
UUISL F¥L 596 ALPP
16 T9dS 8 4 @ U W~
17W Y5l 6G B S DY N
st EYPT B 8 B U
120 EES B S B
00 RS B D
) S T 1) F s G R RN B SR
oo O 5777 o (e et 5T R B S
29U IysL B U U O N
24 ¥4s53 B O U O
2o Y84 b U B U N
QU2 EL LML

BOLTO esl, L utEs
Uo2sl HSL B.U6 |
UlzYu FMl 55« AUFPP
JOU V2SN B O e N
S PYre R 8 B3N
S22 P B0 L e
SaUS 39 Ts R O b 0 N
Sat) 1'¥9¥FY b O & O N
399 1980 BB O D U N
6 I8Y B0 D@ N
S 982 B O L @ N
Jl YES B U b G S
SYU 1904 B U U O N
v 44Ul iuas

QU411 LGAE 1 UEE
VU420 hsSU 6eUZ V1
VU430 ML HSUe ALPF
440 1975 B 0 LU 4 N
400 197G B O b U N
Gy 1Y¥T B O L O N
40 1978 B O b U N
AB0 1979 B O D U N
490 19¢0 b+ 0 1P O N
200 Y8l D bV N
1V 1v82 B VU L D N
w983 B O b LG N
D36 YE4 b U D U N
US40 LUAG

45U
46 A1

Ob 4

SUe aMl

Avilt Hesd
6HUDO e
Ml 1

«'J

EATE
31U v Al e
4

b

17/

N 2T

e

20

&)

20

r A

2y

AMH D633
DOUU »
i ] T

FeLL
wWLRL 2

o 5Y
J1U s
93
I
U
U
L
0
V)
(W]
]
V]

13769
) [ o I
St
4
V)
U
o
L8
0
U
()

Avin BeYu
Al cUUUL.
MELIN 1

PBALIL e
NUAL ¢

)

U

BEST AVAILABLE 0Py

1
i
]
!
!
i
!

P T TSP Sy I I g NPy gy ey S




PHASE III ECONOMIC ANALYSIS OF TMDE

: Subject: Data Files GRPA8 (continued)
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l PHASE III ECONOMIC ANALYSIS OI' TMDE

Subject: Data Files GRPA8 (continued)
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PHASE III ECONOMIC ANALYSIS OF TMDE

| Subject: Data Files GRPA8 (continued)
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APPENDIX A-3

LCC COMPUTATIONS

TMDE
Scenario Option Case Group Description Page No.
1 - - A LCC of PIL TMDE and A.3-3
non-PIL TMDE t
1 - - B LCC of PIL TMDE and A.3-4 to
non-PIL TMDE A.3-7 |
1 » - c LCC of PIL TMDE and A.3-8 5
non-PIL TMDE
3 1 - A PIL Phased-in to Replace A.3-9
non-PIL TMDE; USACC
Plan
3 2 - A Non-PIL Phased-in to Replace A.3-10
non-PIL TMDE; USACC Plan
3 3 - A Phase-in of PIL and non-PIL A.3-11
mix to replace non-PIL
TMDE; USACC Plan
3 1 - B PIL Phased-in to Replace A.3-12 to
non-PIL TMDE; USACC Plan A.3-15
3 2 - B Non-PIL Phased-~in to Replace A.3-16 to
non-PIL TMDE; USACC Plan A.3-19
2 1 - A PIL Phased-in to replace A.3-20
b non-PIL TMDE (10%)
: 2 2 - A Non-PIL Phased-in to A.3-21
i replace non-PIL TMDE (10%)
i 2 3 - A Phase-in of PIL and non-PIL A.3-22
3 mix to replace non-PIL TMDE
f (10%)
3 1 - C PIL TMDE Phased-in to Re- A.3-23
: place non-PIL TMDE; USACC
Plan
F 3 2 - G Non-PIL TMDE Phased-in to A.3-24
Replace non-PIL TMDE;
USACC Plan
1 - 1 A Initial Consumables Stockage A.3-25
for PIL TMDE
I - 2 A LCC of PIL TMDE and non-PIL A.3-26
TMDE with 0% Inflation
A.3-1




TMDE

Scenario Option Case Group Description Page No.
1 - 2 A LCC of PIL TMDE and non-PIL A.3-27
TMDE with 0% Inflation and
0% Discounted Cash Flow
1 - 2 A LCC of PIL TMDE and non-PIL A.3-28 I
TMDE with 0% Discounted ‘
Cash Flow
1 - 3 B LCC of PIL TMDE with A.3-29.1 to
Volume Discount A.3-29.4
1 - 3 € LCC of PIL TMDE with A.3-30
Volume Discount
CASE EXERCISES
Description Page No.
Sensitivity Analysis of Group A LCC vs MTBF A.3-31
Sensitivity Analysis of Group B LCC vs MTBF A.3-32 to
A.3-35
Sensitivity Analysis of Group C LCC vs MTBF A.3-36
Sensitivity Analysis of Group A LCC vs Consumables A.3-36.1
Sensitivity Analysis of Group B LCC vs Consumables A, 3-37
Senzitivity Analysis of Group 4B LCC and Group C A.3-38
vs Consumables
Sensitivity Analysis of Group A LCC vs NHO A.3-39
Sensitivity Analysis of Group B LCC vs NHO A.3-40 to
A.3-41

A.3-2
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PHASE I ECONOMIC ANALYSIS OFF TMDE

Computer Run .

Group A, Scenario 3, Option 1 - PIL phased-in to

replace non-PIL TMDE.

Ll [ O YEAR
L o3eE 1
1 il
127 6
| B ST
YT
PG
19U
|0
e
) {5 ik
1964

MEm=r T E G Ceo s

T Eg
RS
AT
Al
19y
Jsrl
185U
=0 |
P28
1983
{yu4

CESi

c4al 4t el
LLEUT o 66
1UTUbU « 46
156966 57
1 7Ta54Y « 6U
173176694
lbsduc.cu
ledalilseU
LT 527 0ebS
195717504

Ceot
26694616
ebendt «+Ud
cUlv4ay UL
| 4o 46«31

D T26% « ST

bEOLBE e 34

JO 480 « 003

163831 1Y

b4alU.Ub
U

NELE LEEE CYGCEE ROFALS

| RSN WV S
FlLusUHRLE
FERobnivE L
Finsl s
| 3 RO TN TR o O
Lt NLSUMBLE S
Eov s UL GE
reLUL L NG
iU YE NS
EINS1ALL

vl art oit,

SFIYSUI
Ue
baUS6U 66
Ue
o I S A AT
ey bdr s Yy
A S
34U 6 . 32
U.
U.
~2udlbeca

Cumtiai

v4alal et
laaisaer s
Zio e s T b
4UBIBY Y6
IEIS3d ¢ Db
15631 U« DU
N T |
245256 Lt
V25926 - 43
VaShy L ealf

CLMCES |
ottt e (O
S4lilvsecl
Ta36 32 « Y
QOO 7 eV
Yot lays i
YUuS3HS a2l
lUYFrUTU ]l 4
l11lu4aul « 39
[iioollesY
fLlasl ) a3y
il LIFE LRIGLY
[ AN T AT R
FuhGiRLP
! gt ol jEs L o
FMinel LES
LiseNoGrelIsd
Cuinot. Lk
Livntnnt buer
Pl LNG
bEGLWE NS
NS L ALL
bl sSrasel

BEST AVAILABLE COPY

v

L8

|
t ( [
wHS .
I ey .

ol




PIHASE 1T ECONOMIC ANALYSIS OF TMDE

Subject: Computer Run ;

Group A, Scenario 3, Option 2 - Non-PIL used to

replace non-PIL TMDE.
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PIHASE T KCONOMIC ANALYSIS OF TMDE

Group A, Scenario 3, Option 3 - Mixture of PIL and
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PHASIE 1T IECONOMIC ANALYSIS O TMDE

Subject: Computer Run; Group 1 B, Scenario 3, Cption 1 - PIL phased-in to
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PIASE T ECONOMIC ANALYSIS OF TMDE
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PTHASE 1T ECONOMIC ANALYSIS OF TMDE

Subject: Computer Run; Group B, Scenario 3, Option 1 - (3 B)
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PHASE IIT ECONOMIC ANALYSIS OI' TMDIE

Subject: Computer Runs;

Group A, Scenario 2, Option 2 - Non-PIL

used to

replace non-PIL TMDE (10%).
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PHASLE TIT KCONOMIC ANALYSIS OFF TMDE

Subject:  Computer Run;  Group A, Scenario 2, Option 3 -~ Mixture of PIL and

non-PIL to replace non-PIL TMDE. £
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PHIASLE 11 ECONOMIC ANALYSIS OF TMDE

Subject: Computer Run 3 Group C, Scenario 3, Option 1 - PIL phased-in to

replace non-PIL TMDE.
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PIHASE TH ECONOMIC ANALYSIS OFF TMDIS

Subject:  Computer Rung

Group C, Scenario 3, Option 2 - Non-PIL used to

replace non-PIL TMDE.
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Subject: Computer Run; Group A, Casc I

! PHASE I ECONOMIC ANALYSIS OF TMDE

ITEM  NO. YEAR
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PHASE NI ECONOMIC ANALYSIS OFF TMDE

!
|
Subject: Computer Runj Group A, Case 2.
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PHASE [I1 ECONOMIC ANALYSIS OF TMDE

Subject: Computer Run ; Group A, Case 2.
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. Subiject:

PHASE 1T ECONOMIC ANALYSIS OFF TMDE

Computer Run; Group A, Case 2,
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PHASE 1IT ECONOMIC ANALYSIS OF TMDE

Subject: Computer Run; Group B, Case 3
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PHASE [T ECONOMIC ANALYSIS OF TMDE

Subject: Computer Run; Group B, Case 3
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PHASE I ECONOMIC ANALYSIS OFF TMDE

Computer Run;

Group B, Case 3
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PHASE 11T ECONOMIC ANALYSIS OFF TMDI

Subject: Computer Runy; Group B, Case 3
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Computer Run;

Group C, Case 3

PHASE TIT ECONOMIC ANALYSIS OF TMDE
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PHASE U1 KCONOMIC ANALYSIS OI' TMDIE

Subject: Computer Runy  Group A, Sensitivity Analysis - MTBF decreased
‘ by 50% of original value
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PIASE 1T ECONOMIC ANALYSIS OF 'TMDE

B, Sensitiyi is -
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PHASE 1T ECONOMIC ANALYSIS OF TMDE

Subject: Computer Runy  Group B, Sensitivity Analysis - continued;
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PUHASLE U1 ECONOMIC ANALYSIS OF TMDE
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{ : NHO equal to two times original value

{ Subject: Computer Runy Group B, Sensitivity Analysis - (1B, 2 B, 3 B)
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TMDE AND TMDE-1 COMPUTER PROGRAMS

! A.4-1/A.4-2




1. Computer Program "TMDE"

1UU PROGRAM IMLE CINFULsOUIPUTS TAPEZ)
SUU LIVENSION NYRCOIO)SECOS(29510511) 5 NECE (295 1U) 5 vk WLICZY 5 LU s NAME (27)
3 STUHNCAL CLE) 5 ALNE CLU) b NDENCZ2Y5 10) 5 LR ()5 CLIUPCS)»CILCZ) s NFERC () s

§ 2EUHNPEFRECD) s LCAL(2Y) 5, UCES (29 ) s AMH(2Y ) s DLHCT) 5 PxUGL(T)

C3U+HOLC (29 ) sl 1 (2 ) s AV I (29I s P ALL(2Y) s FMI(29)5ALPFP(2Y ),
24U0+NUALZY I ML INC(2Y)

SUU | FPRINT s ¥ =ccec-ecaa ~==IMLDE LIFE CYCLE Cil EVALULATIOh-=-o-eece=- 1
400 rrINnlsx GROULP*S

SO0 nREALSGRILE

600 CALL Gl (SHIAFEZ,GP ILESUS0)

TOU kAL (Zrd)blslslsl

oUt REEAU (ZedblsblsNPILS NFLIL=NFIL+]

JuUu bt 2 1=1,NPIL

100U nkEAU (25) LsNAME (1)

110U RERL (Z25) LoL>sLCALCI)»L,UCESCI)slsAMnCL)

1200 READ (25) LalsHSCCO1I) oL sWlCl)obsAMICLI)sLaFALLCL)

1500 REELU (23) LolsFMICI)sLosAWPPCI) s aMLINCLY L, NCALCL)

1400 KEAL (25) C(LatnYRCOCII oL aNEUBCL,J)s Lo NEGDCI> U)o NLENCLU) s J=15 10D
1600 2 Coni INUF

1700 LALA (NCALCTI)»I=1511)/8RHIRAININGs BRPFURCHALE » SHPEROOUNNEL »

1710+ 1UHF InST LESTs9RHIRANSFOKT » 10RCUONS UMBLE Ss YHINIRCDUCE »
1720+7THROLDING s YHUUBCUMENTS > THINSIALLs BHUISFUSAL Y/

1800 LAIA (XINF L) »I=1510)/1651061251e2251e3351440,1.446,
1810+1653851e6Us 1675175/

1900 LALTA DISH>NIDENSCTR,CICCL1)>CICC2) s SHUCPP s NFEINR

1Y1U+/e153241 1522080652502 4054122605 0001695175 es4ac/

SOUU DALA CIKRCI)sI=15T7)/e4) 5036504656335 355 ¢55 59/

2100 LALA (CTUPCI)»I=155)/316306225083531233¢521127 451736047/

2200 UATA CULHCL)»1=157)/7%6e91/

230U DATA (PREODCII>I=157) /6795956755755 eT95 67557155757 )
2310 UDATA NPERCC1) s NPERC(2)/7143,32/7

2320 DAILA (NHEKU(I):I—l:b)/lélﬁ)c’d(’();445;451’646/
2330 VALA CFCL,NHE/9545365/

2400 L0 3 I=1-NPI1L

2410 ML=0

2450 LiL=LLL=U

2455 IF CONDENCLS1) oGl eO) e AND e (NEUEBCL s 1) ebWeU)dINML=LL=1
2500 b 4 U=1,10

2510 IF (VL el Uel) e ANDe CNEWBCL»J) e Gl «U) IML=LL=U

2220 IR C(NDENCIsJ) e GeU)LL=V

2550 NLIN=NN=0

2600 Xbum=0.

2700 b S K=1,5

2600 5 XLLM=XDUM+TRCK)®NFERQCK)*Cl QP (K)

2900 FCOLCI,Js1)=NDENCI»J) R C(LCALCI)*1IRKCOHIXNPEARLCCL)*CICCL) + 1
ZVIU*(I'LUALCI))*“((7)*NPLKC(Z)*C'IC(2)*‘#\'(7)*NPLNN*Clt\¢
2920+ ¢ 1 ¥ XDUMI¥AINF CJ) Z/CCL+DISI®x* ) /NI DEN

3000 ECESCLadsZ)=NRUEBCL, U)X CUCOSCII+20)®XINF C(U)ZCCL+UIS)*%)
3100 xLUM=0.

3200 bLbp 6 K=1,5

3300 6 ALUM=XDUM+DLDLHC(K) /PROLC(K)

3350 XbUM=XDLUM/S .

| ws BEST AVAILADLE COPY
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1. Computer Program "TMDE" (Cont)

3400 FCOSCI»Js3)=NDENCIJU)RCXMHCI)*DLHCT ) /PRGDCTI+LCALCI) *HSCCL)
3410+4LLH(E) /PREDCE) - 21 =LCALCI)I®HSCCI) *DLH(7 ) /PROL(T ) +NHU

3420+ ¥ XDUMI ¥ XINFC(J) Z7CCL+D1ISI*%x))

3500 ECOSCLladsd)=NEGBCL»JIRWICI)RXMICI)RSHC*ALIINF (U)X /CC1+D1S) *x%J)
3600 FCUSCLIadsS)I=NDENCI»JIRWTCI)*2%FMICI)XSHCXCRAILCLI)+C1=LCALCLD))
3610+ xNCALCLIII*XINFCI)Z7CCL+DIS) *%J)

365U 1k CONEWBCI»>J) eGTe0) e ANDe CLLFOUO)INLIN=1

700 rCESCIsJs6I=NDENCI»J)* 125%FAILCI)*UCUSCL) *ALINFCU)/Z7CCL+LIL)**U)
3600 ECESCLoJdsTI=C(NLINAC(AB0 e xMLINCI)+510)+LL*A160)*X1NF (J)
3BIU+/CCL+DISI**Y)

3850 IF(NLINFG.1ILL=]

3900 ELCESCIsJsB)= e23%NDENCL»J)®UCOSCI)*LL*ALINF (U)ZCCL+DL L) *4U)
3910 IFCCNEGBCIsJ) eGTle0) e ANDe (LLL «Ews0U)INN=]

4000 ECESCL s Js9)=NN*AGPPCI)*CPP*XINF (J) Z7CC1+DIS) x%xJ)

4010 [F CNNSEGeIdLLL=1

AluV ECES (L, Jsr10)=NEUGBCI ) XCPCRXINFCU) Z7CCL+DIS) *%J)

4200 FCUSC(IsJs11)==elkNEWDCI,J)*UCOSCI)®AXINF (U /Z7CCI+ULID)*%2JU)
4300 4 LenN INUE

4400 3 ClwNilNUE

450U PrINIs*  11EM N@G. YEAK Cusl CuMCus 1 #*

4600 DG 7 I=1,NPIL

4700 PRINTI 400sNAME (1)1

4750 400 FErRVAT (AB,L13)

4500 CumMCus=0U.

4900 DU B8 J=1,10

SOUU ALUM=U .

5100 Ul Y K=lsl1l

5200 9 XLUM=ALUM+ECRS(IsJsK)

5300 LUMCES=CUMLCES+XDLUM

5400 & Prlwnl 100, NYKCJ)s» ADUMS LUMCUS

SO0V 10U FORMAL (L117,2F14.2)

560U 7 CENILINUE

ST0U PrINIs* NON=PIL GrOUP CQSTS*

SsUU PrINT»* YEAK Cesli cumeus 1 »

590U CuMmCiEsS=U.

6U0L b U I=1510

6100 XDUNM=Us

60U LY 11 J=2,NPIL

63UV LU 12 K=l,s11

6350 12 ALUMEXLUM+ECES(Jsl k)

6400 11 CONTINUE

6600 CumCUs=CUMCES+XDUM

6700 10U PrINI 1UUs NYKC1), XDUM, CUMCOS

6500 PRINI,* D€ YOU WANT GrROUP BKREAKVUI bBY LUST ELEMENT,YES OR Nux*,
690U READ s AA

TUUU IF CAANE «3HYES)GOTO 13

7100 PrINIs* YEAK ELEMENT COS [ *

7200 vv 14 I=1,10

T300 PhIvl 20UsNYWCL)

T400 bLE 15 J=1,511

7500 XUUM=0 e .1

7600 LE 16 K=Z,NPIL BESI*AVI&EU‘DLE {:OP
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1. Comput

7700
T suU
7900
[ UIV1V}
sluv
52 U0
8300
o 4UuU
5500
OFIUU
PAVISIV]
Y 1uu
Y cUu
b 5 g B
400
250V
Y 6L
A0 (0]
Yedy
i RS
10000
10100
U220y
103uU0
luavuy
READLY
6Tu0
F et
tWEADY
670U
671U
o720
613U
€740
6750
6760
&T7T0
Y10
FReTAY]
Y6530
Y40
v850
Yo6eU
YY0U

R

-

T

er Program "TMDE" (Cont)

200 FORMAT CI5)

16 ALLM=ALLMAELOS (K L 5 d)
15 FPRINT 300,NCAT (D) s ADUM
14 Gl Lbivbt

30U FORMAL CAlO»F14.2)

13 Pnlivis* Ul YU WANT BREAKWUL BY 1i1EMs YEDS biv NU#*s
KEAD > AA

IF CRANE «SHYEDL)IGULILW 17

1o PrlINLIs* LYPE LTIEM NAME, NUe*,
rkBUs byl
PrINls* YEAK ELEMENI] CUo i *
vo 21 J=1s1u
Frclivl 20U0sNYR ()

L 2 n=1,11
27 PrINT 300sNCAL(R) sELCUSCIsJsK)

21 CONILLINUE
PrlNlsd MORE LIEMUs YES G NO*»
nkEAbLs AA

IFCANGEL«SHYELIGLTE 1B

17 trlNis* UE YEU WANT TO xUN ANDIRER CASES YEL wiv DNur,
nEARDs AA

IF CARNE s SHYESIGE LD 9Y

KeEWINUD 2 § G@1o 1

b R

kb

ClLus I MDE
FinliviskNPIL LIFE CYCLE TUIALL*

LU 327 I=1,11

ACLO=U »

LG d2u J=2sNPIL

pl 329 nrn=1,10

329 XCUS=ACCLCdsKs 1)

3ze Coni INUE

327 pPrlInt 300,NCALCI)sXLUS
17FrINI»*PIL LIFE CYCLE 1UWIALDSH
Db 331 u=1s11

ACC>=0

DG 332 K=1,10

332 ALULS=XCULS+ECOASCl Ko J)

331 rrINT SUUSNUCAL (J)sALDS
FrliNnts*DO YLU WANT 10 KUN

ANUITHEK CASEs YEDS Un NL*,

BEST AVAILAD:E copy
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2. Computer Program "TMDE 1"

100 PROGKRAM 1MDE 1CINFUT,QUTPUTS TAPEZ) :
200 UIMENSION NYRCIU)SECRS(2Y51051 1) NEUbB(29,10),NELD(Z2Y5 1U)NAME(ZY) | 8
210+NCATCLI) L XINFCLO) s NUDENCZ29510)5 IRCT)CTOUFP (D), CLIL(2) s NFERKL(Z) S
220+NPERNOCS) LECAL (29),UCRS(29) s XMH(29) 5, DLHC(T ) PRULC(T) »

230+HSC (29), W1 (29), XMIC29),FAIL(Z29),FM1(29)»ALPP(2Y),
240+NCAL(Z29) 5 MLINCZ29)

300 | PRIN|Is¥ =ccccacanaaa IMDE LIFE CYCLE COST EVALUAILUN=====-=-=-= *
400 PRINT* GROUP*»

SUO KEAL,GEFILE

60U CALL GLET1 (S5HIAPEZ,GFILE»0,0)

700 READL (Zs)dLsblslsl

sU0 READ (25)LsL>NPILS NPIL=NPIL+]

YOU beE 2 I=1,NF1L

1000 <EAD (2,) L>NAMECI)

1100 READ (25) LsL,LCALCI)HLLLUCOSCI) s s XMHC(L)

1200 KFEAD (25) LoLoHSCCIdHLoWICI)ssAMICI)sLoFAILCI)

1300 nEADL (25) LoLsFMICI)sL,AUFPPCI)sLoMLINCI) L sNCALCI)

140U IsEALU (25) C(LoNYRCJ)sLsNEGBCIsJ) s LaNEWD(LsJ)sLsNDENCLISU)sJ=151U)
1600 ¢ CONTINUE

1700 DALA (NCATCI)»I=1511)/8HTRAINING» BHPFUKCHASE » YHPERSUGINNEL 5

1710+ 1UHF IKST DEST>9HTRKANSPOKRT» 10HCONSUMBLE S YHINTRODUCE »

1 720+THHOLUDING > YHDUCUMENTS » THINSTALLs BHDISPUSAL /

12800 UATA (RINFCI)sI=1510)/1e51e1251e2251.335140,1 .46,

151041 6535166051 46T51675/

1900 DATA DISS>NIDENSCIk,CICC1)»CTIC(2)55HC, CPPsNPERK

19104/ 1 53241 1,5,2208Ues25024454122645.000169,5,175e,42/

200U DALA ClisC1) 315157327641 53656465 6335 ¢355 09,559/

2100 LATA (CTUPCL)»1=155)/31630e5250830531233e521127451736047

J2U0 UATA (DLHCI)»1=1,7)/7%6.91/

2300 DATA (PREDCII»>I=157)/e¢T7535e¢755¢755¢755¢755 675575/

231U pATA NPERCCL)SNPERC(Z) /143,327

2320 DATA (NPF "0 ),1=155)/1616,23265445,2515845/

2330 VATA CpPC 1545365/

2400 LS 1=lsivrlL

2410 wML=0

245U LL=LLL=U

2455 1F CCLLENCLs 1) oGl e0) e AND e (NEWBCI» 1) ebeO)INML=LL=]

2500 b 4 J=1,10

2910 IF ML ek el ) e AND e (NEWBCI »J) eGT eU)IML=LL=UV

29520 1k (NDENCIsJ) ebECeOILL=0

2550 NLIN=NN=0

2600 xLUM=U.

27U b 5 K=1,5

2600 S ADUMEADUM+ K (K)*NPEROCK) *CTOF (K) !
2900 FCOLSCLsds 1)=NUENCI»J)*CLCALCII ¥ IRCOEIXNFERCCLIXCILC LD+ " )
29104 Cl=LCALCII D) * [inCT)*NPERCC2) *CTC(2)+ I RCTI*NPEARXC IR+
29U+ e LxADUM) kA LNE CU) /CCT+DIS) *%d) /NTUEN

300U ECELCLsds2)=NEUBCI»J)IRCUCBSCIN) 420 AXINFCUI Z7CCLI+DIS)I*%J)
3100 xbLbUM=0.

3200 Ll 6 K=1,5

30U 6 XxVUM=ALUM+DLHC(K) /FKCDC(K)

335U A= XbUM/ZS e »
BEST AVAILABLE COPY
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2. Computer Program "TMDE 1" (Cont)

34aU0 ECLSC(LsUa3)=NLENCI»J)RCAMRCI) *DLHCT)) /PKODCT)+LCALCI) ¥RLCCL)
SA4lUt+DLRHCO)/PRUDCO)+ (1 =-LCALCI) ) *HSCCI) *DLH(T7) /PROLCT ) +NRU

SA420+AXDUM) XATNF CU) Z7CCI+DIL) %x%y)

GO0V FCESC(Tads4d=NEWBCIJ)RW] CI)RXMI CI)XSHO*ALINF (U) Z7CCL+LLIS) *x%xy)

———

3600 ECESCL,JaD)=NDENCISJIRWT (L) *2%FMI CI)XSHC*(FAILCI)+C1-1.CALCL))
3610+xNCALCI)IA*XINF(JI/ZCCL+DISI*%J)

3650
3700

JEOU FCLS(Lada )= CNLIN®X(4B0 e ¥MLINCI)+510e)+LL*160)*XINF (J)

IF CANEUBC1aJd) «GT e0) s ANU e (LL e EWO)INLIN=1

ECOSCIsJs6)=NDENCLI»JI*e 125xFAILC(I)*ULCUS CLIXXINF(J)/Z7CCL+DILI**0)

JB10+/7CC1+L15Y*%J)

S0
Kol
3910
4000
4U10
4100
4200
S30U
L4400
454U
4600
470U
4750
4500
4900
Suuu
S5 10v
5200
5300
S40:0
So0UU
S60U
HS70U0
5 1= {95
DYoLy
HLULU
~luu
6200
6300
6350
64UU
6600
6700
6710
elzu
673U
67 40
6750

IF (NI ebLeldLL=1

FCOLCLladsn)=eZ3%NDENCI»J)*UCOSCII*LL*AINF () ZCCL+LLIOLI*40)

IF CCNEUECL2d) eGl e0) e AND o (LLL EGO)INN=1
ECCSCLsdsY)=NNYALPPCI) *CPEXXINF CU) Z/CCL+D1IS) x*J)
1F CvNebrULeldLLL=1

LCLE CLaJds TUISNECBCL 3 J)*CPCHXINF (U /7CCL+LID) *%U)

ECELClods l1)==e IXNEGUCT »Jd)*ULCUSCII*XLINF CUI/ZCCI+LLIL) 20D

4 L INUE
O UlewTInNUER

Fiolvis*x  1T1EM  NOe YEAK cusl CLmlbxta

pue 71 I=1,NPIL

PrInND 4UUNAMEC(L), ]

400 FuURKMAL C(ABL13)

Letibbe=0 o

v B J=1,10

ALLE=U.

Le v hk=l,11

Y ADUM=ADUMFECQOSCI s JsK)
CuirmCo=CUMCES+XbLM

G P INT 100, NYRCJDI» XDUMs CUNMCOS
OO FORMAT (T17:2F1462)

T Ccunl Livuk

rrlbirs* New=PIL GROUP C@S1Sx%

AW A WP ¢ YEAK Cos i cumCol I *
cuMCes=0.

ve 1L I=1,10

ALUMEU o

L 11 J=2sNFPIL

Ll 12 K=1,511

I AULMEADUMHTECOS(Jslshk)

11 Cun]INUE

CLvCOHS=CUuUMCOS+XDUM

PixInis#«nPIL LIFE CYCLE TOTALS*
DU 327 I=1,11

ACUS=U«

LG 328 J=2,NPIL

DO 32y K=1,10

329 ACOLS=XCOSCJrKs 1)
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2. Computer Program "TMDE 1" (Cont) !

6760 328 CenN1LINUE

61770 327 PKINT 300,nNCALCL)»ALCOS

6cUU PonlNlad LU YUU WANT GREUP bBREAKGUL bBY CeST ELEMENILYES DR iU#s
6HEYUU Kk AL AR

TUOU Ik CAACNE s SHYESIGETL 13

(1Y PRINTs* YFEAI ELbtknd CUS L *
fu0 be 14 I=1510

TouU rPrIND 200N YRCTD)

{400 uG 1S J=ls11

7500 Xbum=0e.

160U DL 16 KR=ZsNF1L

1700 200 FlmmAL (19)

Tv00 16 XLDUNM=XDUNM+ECUSC(Ks15J)

1900 15 ralNT 300,NCATCY) s ALLM

sUUC 14 CONILINUE

210U SUU Fuminl CALOSLF1462)

0200 13 PRINT,* DU YCU WANT BrEAKUULD EY LlEMs YES bk NU*,
5300 nrEAL AR

H400 JTF CAR«NF «3HYESIGUIL 17

850U 16 PxINlis* LYPE ITEXi NAME, NUex,

5600 READ, bbbl

JUUU PrINTs»* YEAR ELEMENT] CusST=#*
2100 b 2) J=1,10

920U FPRINT 2005,NYRCJ)

9300 DU 22 K=1,11

Y400 Ze PRINT S0U,NCALCR)SELCUSC(L s UsK)

9500 21 CONTINUE

9600 PrlNls* MOKE TiEMSs YES On ivEx,

4700 nEAUs AA

9600 IFC(AAEULIHYESIGEIC 18

9810 17rxINT»*PIL LIFPE CYCLE 1PTALOS*

9820 Dbe 331 Jd=1,11

YosU XCUS=0

2840 PP 332 K=1,10

9850 332 ACECS=ACUS+ECESClanad)

Yye6U 331 PrINI 30UsNCALICJI)»ACES

990U PrINT»*UO YU WANIT 1€ RUN ANUIHEKR CADE, YEL OK Nu*,
10000 KEADLSAA

10100 [P CARANE « SRYESIGUIE YY

10200 wEWIND 2 § GOIO 1

10300 99 STOP

10400 kD
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APPENDIX A-5

TECHNICAL DESCRIPTION OF PIL TMDE

L. GROUP A PIL TMDE

The AN/USM-366(V)1 is a wideband spectrum analyzer with a frequency range
of 10 MHz to 40 GHz, consisting of eight individual band selections: 10 to 275 MHz;
275 to 900 MHz; 800 to 2000 MHz; 1.5 to 4 GHz; 3.8 to 8.2 GHz; 8.2 to 12.4 GHz;
12.4 to 18.0 GHz; and 18.0 to 40 GHz. The AN/USM366(V)1 has oscilloscope-tvpe
time base and trigger circuits, and is operable from 90 to 136 Vac or 180 to 272 Vac,

48 to 446 Hz. The input impedance is approximately 50 ohms.

The CRT display plots frequency against calibrated output. The CRT has 8 x 10

divisions (each division = 0.8 cm) and an internal graticule. Overall dimensions of
the AN/USM-366(V)1 are 12.4 in. long x 19.7 in. wide x 7.2 in. high. Standard
accessories include BNC cables, coaxial cables, waveguide mixers, alternators,

1 various fittings and adapters, light filters, fuses, dust and rain covers, and a power
. cord. The electronic circuitry comprising the AN/USM-366(V)1 is all solid state.
The commercial model number of this PIL item manufactured by Tektronic, Inc., is

the 491C.

2, GROUP B PIL TMDE

2.1 Group 1B: CP-772A/U

The CP-T72A/U is an electronic digital counter that measures frequency,
period, multiple period average, time interval, ratio, and multiples of ratio. This
unit is a main frame with a frequency range from dc to 50 MHz; with the three
plug-ins described below, it has a frequency range up to 12.4 GHz. An additional
plug-in not described below extends the frequency range up to 18 GHz. The CP-T72A/U
has a gate time of 1 microsecond to 10 seconds in decade steps. The signal input

i ll I‘l' A.5-1
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sensitivity is 100 mVrms, and the impedance is 1 MQ in parallel with approximately
25 pf for all ranges.

The CP-772A/U has an eight-digit numeric readout tube type display with posi-
tioned decimal point. The unit is approximately 18-3/8 in. long x 16-3/4 in. wide by
5-7/32 in. high. This PIL item is manufactured by Hewlett Packard as model num-
ber 5245L.

2.2 Group 2B: CV-2002/U

The CV-2002/U is a plug-in frequency converter used with the CP-772A/U
main frame to measure frequency from 20 to 512 MHz. The unit has a 50 mV sensi-
tivity over the entire frequency range. The CV-2002/U is all solid-state circuit design,
and is manufactured by Hewlett~Packard as model number 5243B.

2.3 Group 3B: CV-2003B/U

The CV-2003B/U is a plug-in frequency converter used with the CP-772A/U
main frame to measure frequency from 150 MHz to 3 GHz in 50 MHz steps. The
model number of this plug-in is 5245C.

2.4 Group 4B: CV-3059/U

The CV-3059/U is a plug-in frequency converter used with the CP-772A/U to
measure frequency from 3 to 12,4 GHz in 200 MHz steps. The unit model number is
5255A.

3. GROUP C PIL TMDE

The 432A (ME-441/U) is a power meter that measures microwave power from
10 to 40 GHz. The 432A is used with an external temperature-compensated thermistor
mount (a standard accessory). The unit has seven power ranges with full-scale read-
ings of 10, 30, 100, and 300 uW, and 1, 3, and 10 mW, The instrument is also cali-
brated in dBm to read from -20 to +10 dBm in 5 dBm steps. The accuracy is 1% of
full scale on all ranges.

The 432A is manufactured by Hewlett-Packard. It is approximately 5-1/8 in.
wide x 6-3/32 in, high x 11 in. deep.

A- 5’2
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