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FOR EWORD

I
ARINC Research Corporation is conducting an economic analysis of Test

Measurement and Diagnostic Equipment (TMDE) from the U. S. Army Communications

I Command (USACC) Preferred Items List (PIL). The analysis Is being performed for
the U. S. Army Electronics Command, Fort Monmouth, and USACC , Fort Huachuca.

j This study is being conducted in five phases, with the overall objective being
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-

I mary and the second (this document) providing detailed results.

Phases I and II of the TMDE economic analysis were reported upon in previous

I publications of ARINC Research Corporation.
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• Section 1

INTRODUCTION , SUMMARY , CONCLUSIONS , AND RECOMMENDATIONS

1.1 INTRODUCTION

This report present s the results of an economic analysis performed by ARIN C
- Research Corporation for the U.S . Army Electronics Command (USAECOM), Fort

Monmout h , 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 econom ic benef its of stand ardizing the USACC Preferred
Items List (PIL) of Test Measurement and Diagnostic Equipment (TMDE) . The five
pha.~es of the program are:

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

Phase II — Determination of the availability of data required to conduct
the economic analysis of the three selected TMDE.

Phase III — Conduct of the economic analysis of the selected TMDE.

- - Phase rv — Development of a methodology for evaluating the economic
impact of standardizing the complete PIL . based upon the

- .  
results of Phases 1, II , and LII.

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

This report has been prepared in accordance with the format specified in dat a
item A002 of the Cont r act Dat a Requirements List (DD Form 1423’ , dated 14 January
1975. The report comprises two sections. Section l present s an introduction and
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description of the Phase [II activity; a summary of the results of the study; and
conclusions and recommend ations that can be draw n from the findings . Section 2

describes the technical approac h 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  TI\ IDE , lOO 1X are ful l y

supportable and 95c~ are in a serviceable and calibrated status and available for
immediat e 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 commonal ity and eliminating unnecessary duplication.

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

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

A pproximately 250 TMDE items were originally selected as the minimum essen-
tial needed to meet the above objective s, and were organized into a Preferred Items
List. USACC has also prepared a TMD E 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 imp lement ation of the PIL and subsequent reduction and eventual el imination of

• redundant and/or nonsupportable TMDE. Responsib ility for this study was assigned

to U SAECOM. Specific objectives of the economic study are:

a. To conduct a detailed LCC analysis of three specific TMDE from the PIL.

and the non-PEL TMDE they would replace.

h. 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 DAEA 1R-72-A-0005 , a basic
ordering agreement with USACC.

1— 2
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1.1. 2 Review of Phase l

In Phase I of the program , ARENC Research developed a life cycle cost

estimation methodology for TMDE. The methodology provides a techni que for com-

puting 11 TMDE-associated cost elements: training, purchasing, personnel , first
destination transport ation, 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 det ailed 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 dat a

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 IH

Objectives of Phase III were:

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

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

for the economic evaluation of the subject TMDE , and for application in
Phases IV and V of the program.

F 1-3
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c. To conduct an economic analysis of the thr ee selected PEL TMDE , and the

corresponding non — PEL TMDE , and provide the economic informat io n

required to initiat e a Determination and Finding (I ) &F) procedure for that

equipment .

d. To address in detail the impact of ASPR 3-213. 2 . arid the quantif iable and

nonquantifiable benefits associated with complete standardizat ion of PEL

TMDE.

1.2 .2 Phase III Tasks

The major tasks performed to accomplish the Phase E li objectives were:

a. Task 1 — Establish an LCC dat a base for the economic analysis.

h. Task 2 — Develop a computation program for the LCC methodology .

c. 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 TND E 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 TMD E 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 spectru m 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 lB — CP-772A/U (a PIL TMDE), and 28 non-PIL TMDE

— Group 2B — CV—2 002/U (a PIL TMD E plug-in) and 6 nor. - PIL TMDE

plug-ins.

*ASPR 3-213, Technical Equipment Requiring Standardization and Interchangeability
of Parts; ASPR 3—213. 2 , A pplication.

1 —4  
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— Group 3B — C V-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 TMD E

plug—ins .

c. Group C consists of rf power meters: the 432A (a PIL TMD E currently
• designated as the ME-44 1/U) and six non-PIL TMDE.

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

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—PI L TMDE) was not addressed quantitatively
in thi s study. However , an analysis was performed to estimate the impact of this
potential benefit on a parametric basis.

1.3 SUM MARY OF PHA SE 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 ‘i ids on TMDE weight , distance to point of
operation or maintenance , cost of transportation 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 ci d c  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:

p a. File data for each PIL and non - PIL TMD E , encompassing item characteris-
tics data such as M’tBF , unit cost , level of calibration , and item scenario
data describing the quantity bought , operated , maintained and disposed of.
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b. Program data , representing data items common to all of the TMDE.

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

• specialty (MOS) performing A—level calibration , and the turnove r rate of the

different MOS operating TMDE within USACC.

The computer program for the life-cycle cost model was developed during

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 EXERCISE S

TMDE
Group(s)

Scenario Option Evaluated Descr iption of Exerc ise

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~ )

2 2 A Phase-in of non-PIL TMDE to replace non-PIL
TMDE (i0~ )

2 3 A Phase-in of PIL and non-PIL TMD E mix (107)

3 1 A , B, C Phase-in of PIL TMI)E to replace non-PIL TMDE
(IJSACC plan)

3 2 A , B, C Phase—in of non-PIL l MI)E to replace non—PIL
] M l ) E (USACC plan)

3 3 A Pha.~e- 1n of PIL and non-PIL TMDE mix (USACC
plan)

.1
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The first scenar io cons iders 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.

I 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 approac h 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

I 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

I 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.

f Results of the different scenar io exerc ises 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 nee~ 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 P1L TMDE.



I . •-  --- .-
~~~~ —v-  —~~~~~

- 
~~ —, •~~~~~~ —~~~~~~~~*•- ~~~~~~~~~~~~~~~~~~~~~ -~~~~~—- -•- —---•---- - - •. - 

~
-.

~
—-—- 

~‘1- ~~~~~~- - - 
—

~~~~~~~~~~ 
-

~~~~~

_____  
TABLE B. SUMMA RY OF CASE EXERCISES

TMDE
Group(s)

½ 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: 0% 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 eval u ated to indicate the rel ative effects (PIL vs . non -PIL) of infl a-

tion and discounted cash flow or’ TMOE life cycle costs. Computations were made

for the life cycle costs of each PIL TMDE using various combinations of infl ation and

discounted cash flow factors. No si gnificant changes were noted in the relative life
• cycle costs of PIL arid 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 d etermined 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 l ife  cycle costs developed in this stud y to variations in
certain key input data (e. g. , MT131’) was investigated during Task 4 , and is described
in Section 2.4.  The sensitivity analy sis was performed for a full range of values of
each input-dat a element analyzed.

An important observation dur ing  th is  study was that the MTBF of the PIT,
T\lE )E of Group B (CP 772A ~U ) is lower than any of the non— P IL TMDE it can poten-
t i a l ly  replace. Therefore , standardizat ion could provid e a nonquantifiab le benefit ,
i . e., the density of the item would he increased to the extent that a design studs’ to
improve the ~dTB F and consequently decrease l i f e  cycle costs would he j u s t i f i ed . -.

1—8
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• I Another observat ion from the sens it ivity analysis was that the number of hours

spent operating TMDE is critical to the life cycle cost. Therefore the potential non-

$ I 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 PlI~
• • I 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 recommend ations 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 l i fe  cycle costs of PIL TMDE are

significantly less for all three groups than those of the corresponding

J non-PIL TMDE. If the three PIL items were standardized , the cost
savings for Group s A , B, and C would be $1.46 million , $1.97 mill ion ,

and $1. 85 million , respectively. The percent differences in LCC

between the PIL and non-PIL TMDE would be 61%, I0~7, and 82~~,

respectively.

h . For scenario 2 (109~ fixed replacement), the life cycle costs of option I

(phase—in of PIL items) is $1.06 mil l ion less than that of option 2 (phase—in

of non—P IL items). The life cycle costs of option I are 70~ less than for

opt ion 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 l ife cycle

costs.

1—9



d. For scenario 3 (USACC deployment), the total l ife cycle cost of opt ion 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 sav ings for Groups A, B, and C would
be $1.23 million, $1.55 million, and $1.18 million , respect ively. The
respective percent differences in LCC would be 68%, 9%., and 89~~.

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 spec ific equipment types as demonstrated
below by the results of cases I and 3, respect ively:

— 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”
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
would be approximately 10% less than shown in item a, above , upon pro-
cure ment of sufficient volume to obtain a manufacturer’s discount.

g. The application (per Case 2) of inflat ion and discounted cash flow to the
economic analysis does not impact significant ly on any of the conclusions of
this study.

h. Standardization of PIL TMDE would lead to a reduction in the number of
different TMDE items with which operation , calibration , and maintenance
personnel have to be concerned , and henc e their efficiency would improve.
While this benefit is nonquantifiable , there would doubtless be an attendant
decrease in the t ime required to util ize (i. e.,  operate) the TMDE and ,
consequent ly, a reduction in the tot al l ife cycle costs of PIL TMDE beyond
that computed during this study.

Another nonquantifiable benefit , potential reliabili ty improvement of
TMDE , could he realized upon standardization of 1~II, TMDE. Standardi-
zation would permit closer attention to TMDE reliabili ty 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 nonqu antifiable benefit of standardization is the implement ation of

items that provide extended cap ability 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 TMD E 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

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

2) A 1007 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 no n— PEL in the group.

3) Tb’- l i fe  cycle costs of PlI~ TMDE of Groups A and C are not changed

appreciably by a 501 increase in the cost of consumables.

4) The cost of consumables would have to increase 50~ to make the life

cycle cost PIL TMDE of Group B equal to that of the non-PIL TMDE

within the group .

5) Life cycle costs for all equipment groups are not appreciably affected

by variations in the cost per page of document ation.

6) Life cycle costs of Group s 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 Il l economic

• analysis because it was not Identified during the selection of Items for the Phase I
activity.

1—11
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7 , A decrease in MTBF of 50% for Group B PIL TMI)E would make their

life cycle cost equal to that of the non-PIL TMD E in the group.

1. The cost elements of transportation , installation , and disposal have minor

impact on the life cycle costs of the three PIL TMDE analyzed during

Phase III.

• 1.4.2 Recommendations

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

a. USACC implement standardization for the three PIL TI\IDE analyzed in

this study.

b. Efforts be initiated to evaluate the economic effects of standardizing the

complete PIL , through the performance of Phases LV and V of the

economic analysis.

c. An evaluation be made of the implementation of a consumables stockage

program for TMDE , based upon an initial-stoc kage approach. Such a pro-

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

ci. A detailed cost analysis be mad e of the effects of using PIL TMD E 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.

e. 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.

f. A n investigation be made to determine if a reliability improvement program

would be economical and res~ lt 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 MTBFs of other TMDE, would improve
and thus lead to substantial cost savings.
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Section 2

I TECHNICAL APPROACH , DETAILED R ESULTS, AND ANALYSI S

I
I

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 fo;~ows:

• T • Task 1 was the development of the life cycle cost model for the economic
analysis, and the acquisition of the d ata required to exercise the model.

• Task 2 was the preparation of a software program to implement the cost
model on a computer system.

• Task 3 was the conduct o~ the economic analy sis for more than 60 TMDE
items.

- 

• Task 4 was an investigation of the dependence of the results of Task 3
- upon variations of certain key input data.

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

sensitivity analysis.

- • Task 6 was to provide USA ECOM with monthly progress reports and this

- final report.

• Task 7 comprised the activities necessary to brief USA ECOM and USA CC

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.

2— 1
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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 summat ion

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

CO5t TMD E = CTraining + CHardware + ‘ Personnel
+ C  .Transportation (First Destination)
+ CT I t 1  (Maintenance)
+ C Consumables Introduction
+ C Holding + CDocumentat ion
+ C  . - C .Installation Disposal

where the following conditions apply:

a. Disposal is treated as a cost asset.

h. 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 l ife 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 Tra ining

The cost of training is that incurred for training MOS to cal ibrate (A or C level),

operate , and repair PIL and non-PIL TMDE. The cost of training is dependent on the

J 
turnover rate of the MOS. The general expression for annual tra ining is:

Annual Training Cost = 
Total Density of all TMDE { [Number of PersonsI Calibrating (A or C Level) x Cost of Tra in ing

i Calibration Personnel x Turnover Rate]

+ [Number of Persons Repairing x Cost of

Training Repair Personnel x Turnover Rate]

+ 0. 1 [Number of Persons Operating x Cost of

Operator Training ‘< Turnover Rate]

I (Inflation) — (Discounting)

The mathematical equation for total life cycle training cost is:

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

I + [1-LcAL (I)]

+ 0.1 TR(K) *NPERO(K) *CTOP(K) ~ XINF(J)

I K= 1 j

I where:

NDEN(I ,J) = Density of item I in year J

I NTDEN = Total number of TMDE

LCAL(I) = 1 if the 1th item has A—level calibration, = 0 if C—level

I 
TR( ) = Turnover rate of the ( ) MOS

NPEUC( ) = Number of persons calibrating at A , (1), and C , (2~, levels

CTC( ) = Cost to train for calibration of A , ( 1), and C , ( 2) , levels

NPE RR = Number of persons repairing TMDE
CT}I = Cost to train for repair of TMDE

I NPE RO(K) = Number of personnel operating TMDE having the 1~th MOS

CTOP(K) = Cost to train for K MOS for TMDE operation

XINF(J) = Inflation facto r for year J

DIS = Discoun t rate



- -  

IT:-

2. 1. 1. 2 Cost of Hardware

The cost of hardware is that incurred in the pur~’hasc of TMDE, 1. e.,

Cost of Hardware = (Number of TMDE Bought) (Cost per TMD~~ (In f l a t ion )

÷(Discounting)

The equation used in the cost model is:

ECOS(I ,J,2) = NEQB~~,J)* UCOS~ )+20 
XTNF(J)

(1+1)JS)

where:

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

UCOS(I) = Un it cost of item I

2. 1. 1. 3 Cost of Personnel

The cost of personnel is that for labor to cal ibrat e, operate , and repair TMDE.
The general expression is:

Annual Personnel Cost

[Annual Maintenance Manhours x Labor Rate
= Density of TMDE I

L Productivity

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

Productivity

+ 
Nu mber of Operating Hours Labor Rate

5 Productivity

(Inflation) ÷ (Discounting)

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

TMDE iS:

ECOS(I , J, .~3) = NDEN(I , J) M 1(7) +LCAL(J)  ~HSC (L)*DLH(6)

+ [1—LCAL(l )]

N~I() ~ l)I~ll (l~~~~XINF(J)
5 PROJ )(K) l f 1 1S
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I where:

XMH(I) = Average manhours per year to repair an J th item

I DLH( ) Labor rate for the ( ) th MOS

PROD( ) = Productivity factor for the ( ) th MOS

I HSC (I) = Average hours per year to calibrate an 1th item

NHO = Average number of hours of operation per year

I The factor XMH~~ is determined from the item ’s mean time between failures ,

MTBF(I) , and the mean time to repair , MTTR (1’) ,  as:

• XMH 
NHO*MTTR(I)
MTBF(I)

2. 1. 1.4 Cost of First Destination Transportation *

The cost of first destination transportation is that incurred in shipping TMDE

I from a point of or igin to any of three locat ions (Europe , Pac if ic, or CONUS). The

general expression for this element is:

Cost of Transportation = (Number of Units Bought) (Weight )

(Shipp ing Rate x Mileage) (Inflation) ÷ (Discounting)

The mathematical equation is:

ECOS(I ,J , 4) = NEQB(I ,J)*WT (I) *XMI (I) *SHC*X
~~

F (J)
J

• (1+D S)

• - where:

- WT(I) = Weight of the 1th item

• XMI(~) First destination mileage for the 11th item

SHC Shipping cost rate per pound per mile

*This expression is revised from tha t given in the Phase II report to reflect condi-
tions of actual occurrence within the mission profile rather than cost estimating
relationships.
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2.1.1.5 Cost of Maintenance Transportation*

• The cost of maintenance transportation is that for shipping TMDE for repair and

C —leve l calibration from the C-E site to the repair/calibration facility at the AMSF or
• to C ONUS facilities. The expression for this cost is:

Cost of Transportation = 2{ [Density of Each TMDE Type x Weigh t

x Average One-Way Mileage x Shipping Rate d

x [Nu mber of Failures/Year + Number of

Calibrations Requiring Shipping] ~

(Inflation) ÷ (Discounting)

The mathematical equation for transportation cost is:

ECOS(I, J , 5) = 2*NDEN(I ,J)*WT(I)*FMI(I) *SHC FAIL(I )

+ [1~LcAL(I)]*NCAL(I) INF
~~~

• )(1- DIS)

where:

FMI(I) = Average one—way distance between the A and C level s for the
t h .I item

FAIL (I) = Average number of failures per year of 1th item MTBF(I)

NCAL(I )  = Number of times per year the 1th item is cailbrated

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.
**Thjg expression is revised from that given in the Phase II report to reflect a

depende nce on MTBF.
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I
The mathematical equation for the cost model is:

I ECOS(I ,J , G) = 0 .125*NDEN(I , J) *FAIL(I)*UCOS(1)*XT
~~~~~

(l- J)JS)~

1 2.1.1.7 Cost of Introduction

I 
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

I Introducing It~ m + Annual Cost of Item)
(Inflation) ÷ (Discounting)

The mathematical equation used in the cost model is:

ECOS(I ,J , 7) = {NLIN [48o *MLIN(I)+slo]+16o*LL )UNF(~

I ( 1-4-DIS)

I 
where:

NLIN = 1 on the year introduced; 0 otherwise
t h .MLIN(I) = Number of units comprismg I item

LL = 1 on every year following introduction; 0 otherwise

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

The cost of introduction includes a recurring cost of SiGO 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:

ECOS (I,J,8) = ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
(1 I)IS)~
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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 arid updating changes in documentation are

covered by adding 20~I 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*AQPPO) *CI)P* XINF(J)

t • ( 1+D I S)~
where:

NN = 1 on first year introduced , 0 otherwise

AQPP(I) = Total number of pages of documentation for 1th 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 Instal lat ion )

• (In flation) ÷ (Discounting)

The equat ion for the cost model is:

ECOS(I,J , 10) NEQB(I , J) *C1)c ’~~~~~J(1+ I)IS)

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 ‘I’Ml) E Disposed) (Unit Cost of TMI) l-: )

(Inflation) (Discounting)
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The equation for the cost model is:

ECOSa, J, 11) = _ O. 1*NEQ D~ ,~~*UCOS~~~~~
M

~~~
( 1+ l)IS)

where:

NEQD(I ,J) = Number of items I disposed of in year .1

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

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

2. 1.2 Data Base for 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 TMI)E ; an examp le is personnel

productivity rate.

b. File data , consisting of two subsets: 1) item cha rac te r i s t i c s , which

are unique to each TMD E, e.g. , un i t cost; and 2) item scenario data , or

the quantity of TMDE bought , operated and mainta ined , an d disposed of

(luring each year of the l ife cycle.

The program and file data are discussed below.

2 . 1. 2. 1 Program Data

Program data requirements were i(Ient ifie(I for all TMT )E . Table 1 identif ies
th e 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 sens i t iv i ty  anal y sis , as discussed in

Sect ions 2.3 and 2 .4 , respectivel y.

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

data is described in SectIons 2 .  1. 2. 1. 1 and 2. 1. 2. 1. 2, respectively.

2-9 
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TABLI 1. PROGRAM DATA FOR TMDE ECONOMIC ANALYSIS
________________________________ (Sheet 1 of 2)

Descr iption Cod e Value

1. Inflation Factor for Each X1NF 1975 1.000 , 1976 1. 12, 1977 1. 22 ,
Year 1978 = 1.33, 1979 = 1.40 , 1980 - 1. 46 ,

1981 = 1. 53, 1982 1.60 , 1983 1.67 ,

1984 = 1.75

2 . Discount Bate DIS 109~ 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
c. MOS 31 TR(3) 0 .46

dl. MOS 34 TR (4) 0. 33

e. MOS 36 TB(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(4) $ 21, 127
e. MOS 36 CTOP(5) $ 17, 360

6. Cost of Repair Training, CTB $ 22 , 080
MOS 35B20

7. Cost of A—Level Ca l i— CTC( 1) $ 25 ,024
bration Training,
MOS 3511

~i. Cost of C—Level CTC(2) $ 41 , 226
Calibration and
Repair Training,
MOS 35B30
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TABLE 1. (Sheet 2 of 2)

• Description Code Value

9. Number of Persons Call— NPERC( 1) 143
brating, A—Level
(MOS 35H) 

_ _ _ _ _  
________________________

• 10. Number of Persons Cali- NPERC(2) 32
brating, C—Level
(MOS 35B)

11. Number of Persons NPER B 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

15. Number of Hours per NHO
Year Operated
a. PIL 300
b. Non-PIL 365

16. Shipping Cost/Pound/ SHC $0. 000169
Mile

17. Cost of Install. Materials CPC $ 95

18. Cost per Page of CPP $ 175
Original Documentation

F
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2 . 1. 2. 1. 1 rt.IOs Classification — The MOS classifications identified during

Phase II as performing the functions of operation , maintenance, and calibration of

TMDF were expanded to include additional information provided by USACC during the
• data preparation activities of Phase III. More than 50 differen t 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 26L 10 , 26L20 , and 26L40 ,

and the 26V 10, 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. , 26V 10) were averaged to provide singl e values for each group ing. 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 part icular MOS

level operating TMDE could not be determined since the C—E sites hav e 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 perfo rming such operations as testing and diagnosis with
PIL TMDE than with non—P IL TMDE.

The rational e provided by USACC supporting this position can be best explained
by example. Suppose that a r equirement exists at a USACC site for performing f ive
tests or diagnostic procedures each day using f i v e  d i f f e r e n t  frequency counters as the
TMDE. For this example , the operator performing the tests wi l l  follow a procedure
prescribed in a formal specification , which directs the following eight steps:

1) Select the TMDE and remove from stored location.

2—12
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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 manual s for precheck and operating procedures.

6) Adjust and check-out the TMDE.

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

measurement values.

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

When five dhfferent types or makes (e. g. ,  non-PIL TMDE) are used to perform

• the five tests required , the operator will spen(l the time to become famil iar  with the

procedures by reviewing f iv e  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 virtu e 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 l for step 3 is reduced accordingly.

If the above test or diagnostic procedure normally requires 1 hour of operato r

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 20~ less than for non—PIL TMDE. In addition , the time spen t on the

other steps will be reduced significantly because of famil iar ty  with the procedural

requirements. This factor was not considered in the above 20~7 savings , making the

estimate very conservativ

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 directl y retrievable

and were based on estimates and value-averaging, as discussed in th e foll owing
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 XMl

7. Number of fa ilures per year or MTBF FAIL

8. Average mileage to repair or calibrate FMI

9. Quantity of pages (TM , TB, and RPSTI~1 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

identif ied in Phase II as SB 700_20* and manufacturers ’ catalogs. However , one

probl em encountered in retrieving the data from these sources was that certain

*JIDQ , DA, Army Adapted/Other Items Selected for Authorization/List  of R eportabl e
Items, SB 700—20 , Jul y 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 11.

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 man ufacturers ’ 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 , MTT11 and Hours of Calibration — MTBF values were

available for the majority of TMDE in the identified sources. Where MTBFs were

not availabl e, the values were der ived 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 Documentat ion — 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

Compt rollers Office of USAECOM. However , USAECOM decided during the second
steering committee meeting of Phase H that It would be desirable to have actual cost
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equations for both first destination and maintenance destination included in the cost

model. As a result of these changes , data r equirements for f i r s t  destination mileage

• were established.

The values for the first destination mileage were determined for the three

major theaters of USACC — Pacifi c, 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 TMI)E was obtained from the TMI) E

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 facil i t ies 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 travel s from
the operational sites to the AMSF or CONUS facil i ty 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. (I Number of Pages of Documentation — The number of pages of

documentation required by each TMDE was based upon 1) technical manual s for

operation , maintenance, and calibration , and 2) RPSTLs . It was origi nally 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 fo un d
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 TMD I - , a count was
made using the manuals  for PIL TMDE . The quant i ty  of pages det ermined for each

PIL TMI) E was assigned to the counterpart non—PIL TMDE they can potentially

replace. The representative values for total pages were increased by 20~ for each
TMDF; since it was determined from USA ECOM that  publ icat ions undergo revisions
amounting to an average of 20~ of the initial va lue  during the l i f e  cycle of the

equi p merit.
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I
2. 1. 2. 2. 2 Item Scenario Data — The item scenario data r equirements 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 SC ENARIO DATA

00 160 1975 ~ E(J1S 53 N~~@f) 0 NLJ E N  53
00170 3 9 7 6  NFUR 0 N E U D  0 NDEN 53
00l~~0 1977  N E U F 3  0 N E U D  0 N D E N  53
00190 1976 NE @ 13 0 N E O D  0 N D E N  53
00200 1979 NEOH 0 NEULi 0 ~ L)l~N 53
00230 39b 0  N E U B  0 N E U D  0 N D L N  53
00220 l 9 b l  NE~~B U N E U D 0 N U E N  53
00230 l 9~~ 2 N E O D  •0 NE ~~ D 0 N l )EN 53
00240 19~~3 NE Ob 0 N E O D  0 N O E N  53
0O25°~~l 98 4  N E(~h 0 N EL (~D 53 N D E N  53

2. 1. 2. 2. 3 Complete Data Files — An example of the comp lete data file , com-

prising both scenario and item characteristic data is shown in Table 4 . The f irs t

line (100) gives the fi le  name ; “00110” is the quantity of non—PIL TMDE in that file;

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 IT EM

I IJU r V~ -~ I I_ ( ~ I 1 1 L I -

I_ lU I l o  ‘~r — 1  I_ I I
U I.I 1 u _~~;~ j

IJt ) IJL) LL’’L I Li. “ ‘L u. /-~~h 5..L.i
IUI~~ U I~~~C l- .•LI i’- I’~~~. ,“ : ‘ l  i •U~~~- . t’~~i1 I_  .b9

Ui) 1~ ’U ~ I~~I Y) .  
~-. i. r r  3 1 u .  •~~I i \  I ‘. i o i  ~

~JU I t u 197 i\I~ ~~~ \ P  L U ‘ I :~. 
~\

UI) 17 U I 91 ~ N~ t. F I) \ l ’  I. 1; U NL~ ‘~ ~~J(Ju l hI) 191 /  I\~ ~~k U \~ t i .  U ‘~L’~ I’ ~ J
o u l v u  l~ ’ 1i.~ N 11 I U ‘.~~L L  U \ I ) 1 \ S •s
)(J~.UI) 19 79  N1 L I -  I I  \~~ L U  U \ t ~~~~ ‘

( I t) ?  I U I ~hU NI- LI I; \ t~ L C U \ Ij I~ i~. ‘,j

uU~-’~-’U 191’ 1 t~d I -  LI • LI I’JI~ &. I 1) \ I 1- N 5-~
U0?JU l9 p~d I’.I- LI U \I- L I)  U “~L)I~ N ~~J
0U2 ‘~0 I 9hJ L~ u ~~ u \ J L I

U U~~ ’)U I 9h4 ‘i~ i..~ k t  U \?-  I . ? .  ~~~ I- ~
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2 . 2 LIFE CYCLE COST COMPUTER PROGRAM

The objectives of Task 2 were to prepare and imp lem ent 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 l i fe  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. These con-

ditions are evaluated in the form of scenarios , each having various options. For each
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-l” , were developed for

the l ife  cycle cost model. The equations and FORTRAN structure for each of these

programs are given in Appendix A— 4 . Either program can accept the file data for any
scenario and then output l ife cycle costs. The major dif ference between the two pro-
grams is that “ T M D E ’  outputs the cost of each cost element and the total cost by

year , but only sums the annual PIL and non-PIL TMDE costs. “TMDE 1” outputs the

sum of each cost element , as well as the total l i fe  cycle costs . Examp les are given

in the following paragraphs. For each examp le , the units for cost and cumulat ive

cost are in dollars.

2 .2 .  1. 1 Outputs of Program “TMDE ”

Program ‘ TMDE ” is designed to yield the out puts shown by the following

examples.

a. The yearly and cumulative-yearly costs of each l~Il. TM D E :

I I- Y j’. (  • ~ I 
I , ; ,  L i .  ~.• 1 LI - I

(~~~~~~ i ’ ( I
I,’~, 9 / / i  . 1  ~~V~~~~( l~~~ . i 1

I i /  - ‘~~~V U (  1 • D S  I~~. ~~~~~~ • I

I’17 I ~- ( b ~iL.JJ /~~~~. ( U( •

• ~ I I I ~ u ’~- ’ i  •
1 9 / 9  ~ I ~ ‘ 1 r-

~~ • I I J ’i ~~~ •
I 9 ‘.) ~~~UJ 9  ‘ j  • I ~j  / ,  • I ’)

I / v J~~d 1  .~~ u
I ~~~~ 1 r 4 I  I 9 .  I -

~ ( i  •

I 9 & ~4 I 5 U h b I . ~d4
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b. The yearl y and cumulative—yearly costs of each non— PI L TMDE :

2
1 9 7 5  163’i3 .38  183 4 3 .3 13
1976 16282.13 34625.51
197 7 93139.93 127765.1111
1978 l1334v.59 146095.U3
1979 1 75 ’i O .2 8  1 6 3 6 3 5 . 3 1
l9 1~U 1 6 6 2 9 . 1 0  16 0 2 64 .4 1
l 9 b l  15 6/12 .17 196106 .58
I9 b2 15 0 6 0 . U b  2 1 1 1 6 7 .4 6
3983 14290.73 225/ 456.19
1984 11663.33 237326.52

c. The yearly and cumulative—yearly costs for the entire non—PIL TMDE

group :

N(-~N-t-’IL G,~ (~Ut~ C Os I S
• 

~ Eht- C(iSl CUfrL~isl
• . 1975 1106966 .63 12 0 6966 .63

3 8 7 6 3250o4. ’ib 1532051. Iu
I r 7 7  3~f l 9 I~~ .u 7  !~~ 5J”(- ’ . ~7
19 7 8  3 1 9 U 3 9 .~~2 2 I l 3 uU b. 6 9
19 7 9  3 U 5 3 0 0 . 9 U  2 4 7b3 u 9.6 7

2h 9’~4 I . J ~~ 1 76 77 s u . o S
1 9 6 1  2 7 5 7 ’I ’1.U9 30113’19 4.95
19b2 2 (2 1 ’4 5 . 3 U  3j U5I~’~u.25
1 9 h 3  24b / A U . 15

• 1 9 b 4  . 1121~~9.17 7 6 7 16 9 .57

These non-PIL group costs are for al l  TMDE in the group under anal ysis.

For examp le , using Group A , the costs. ~re for a total of 57 non—PIL

TMDE uni ts  in the USACC inventory .

_ 



d. The cost element breakout for the no n— PI L group :

• 
~ PL1- ELE~~EN1 CD~~1

19/5 1976
1t ~ A 1N 1N ( ;  94 8 2. 32  1 H II I N I N G  9’i 7 5 . I9

PUi~UHA~ E 952811.55  PUhL}- AS E • U.
k-’EI~ 5 C N N~~L 1 311113U .07 F~E k c 5 C N ’ .I~L 13432 1 • 0/

E1I~~~L [)E51 l 3 U 9 . 1 7  F I k S 1  DE~~1 0.
1 kA N S ~~fl~~T 9 . 1 5  I N A N ~~I-~t 1tc 1 9 . 1 4
C(~N5Ui1E~LE~~ 3793  • 40 C~~NSUVHLE~ 3 79 U  • 55
I N 1 k u U u C E  180 0 . 0 0  IN 1k~~L)UCET 2 9 0 .6 9
H Ø L D I N G  2 17 3 5 . 6 3  HIJ L D I N G  2 1 7 l 9 . 3 U

U0CUN ~EN1 S 4 7 72 7 . 2 7  U Ø C U M E N T S  U .
INSTALL 3 7 1 3 . 64  INSTALL 0.
DLSFUSAL 0. DJSt ~05AL 0.

Following thi s printout , the user is given the option of having the program
output the same breakout for 1~Il . 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 fac i l i ta t e  computation and p r o v i d e

certain out puts in a sequence d i f f e r en t  from “TMDE . For program “TMDE 1,’ the
fo l lo wing out puts are provided in the sequence shown.

a. Yearly and cumulat ive—yearly costs of PIL TMDE

1). Year ly  and cumula t ive—year ly  costs of the non — PIL TMDI-: group

c. The sum of each of the cost el ements for 10 years  for P11. TMI)E

d . The sum of each of the cost e lements  for 10 years  for the non —PIL
T MDE group.

2 . 2. 2 Features of LCC Computer Program

The computer program for determining l i fe  cycle costs of P11, and non—P h ,
TMDI-: has been imp lemented on the Burr oughs B5700 t i m e  share system at
t’SA I-:COM , Eort Monmouth , and on the Control Data Corporation “Kronos 2 .1 ’
t i m e — s h a r e  sy st em at ABI NC Hesearch Corporat ion.  A l l  of the data f i les  used for
the program are stored in the t ime share syst em until  required.  The data f i les ,
called ‘i;flPxyz ”, represent the group (x) and the scenario/option (yv . ’~. At the bei.~in— :
n ing  of the program exercises , the par t i cu la r  scenario (and its at t endan t  data f i l e ~

I
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are specified from the teletyp e terminal keyboard. In the Kronos system , this is

accomplished by typing in the file name (e. g. , GRPA 1) , 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 f i le  number correspondin g

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 sensi t ivi ty 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 dep loy TMD E,
and the third designed to provide a comparison of the total l i fe  cycle cost of each of
the three PIL TMD E and the corresponding non-PIL TMDE that they can rep lace.
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 inves t i gate 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 (3.

Computation results for these scenarios and cases are presented in Section 2 . 5.

TABL E 5. LCC DA TA FILES AND DESCRIPTION OF SCENARIO EXERCISES
(Sheet 1 of 2’,

TMDE File
Scenario/Option Group Name Descri ption of LCC Exercises

A GRPAI

lB GRP 1B1

2B GRP2B 1
1 PIL and Non-PIL TMDE Baseline

3B GBP3~~1 LCC Comparison

4B GRP4BI

C GRPCI

2 — 2 1
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TABLE 5. (Sheet 2 of 2)
S

TMDF: File
Scenii io/O ption Group Name 1)escription of  I C C  Exercise

2/1 A CII PA2 Phase—in of PIL TMDE at 10~ of Total
Density pc’r Year

2 / 2  A GHPA3 Phase — in of Non—P IL TMDE at 1() • of
Total l)ensity per Year

2/3 A GRP A7 Phase—in of PIL and Non—PIL TM I )E
mix at 10 of Total Density per Year

A C.T1PA4

lB GRP 1B2

“B GRP 9B2
71 

— Phase—in of PIL TMI) E per USACC
311 GI1113B2 Plan

lB GRP 4 B 2

C GRPC4

A GRPA5

lB GRP 1B3

2B GRP2B3
/2 Phase—in of Non—P IL TMI)E per

311 GRP 3B3 ITSACC Plan

lB GRP4B3

C GR PCS

3/3 A GIl PAs Phase-in of PIL and Non-PIL Mix
per USACC Plan

0 
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1
TABLE (.

~~ LCC DATA FILES AND DESCRIPTION OF CASE EXERCISES

TMDE File
Case Group Name Descrip tion of LCC Exercise

1 A GBPA1 Initial Stockage

2 A GRPA 1 Inflation and Discounted Cash Flow

lB GRP1B 1

2B GRP2B 1

3 3B GRP3B1 Volume Discount

4r. GRP4B 1

C GRPC 1

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. These groups are defined as follows:

Group1 TMDE Included Comment

A AN/USM-336V (PIL) Spectrum Analyzer
11 Non-PIL

lB CP-772A /U (I’lL)
28 Non-PIL

2B CV—2 002/U (PIL)
6 Non-PIL Frequency Counter

3B CV-2003B/U (I’LL)
2 Non—PIL

lB CV-3059/U (I’lL)
2 Non-PIL

C 432A (PIL) RF Power Meter
6 Non-PIL

Appendix A-i presents a detailed listing of the TMD E nomenclature and the

specific group in which each is located.

A



2 . 3 . 2 Sc& ’na rio I

2. 3 . 2 . 1 Desc ri ptio n

Scenario 1 was designed to determine and compare the total l i fe  cycle costs of

l~II. and non—I ’1I~ TMI) E in Croups A , B , and C under equivalent  conditions. This
• scenario is based on the current quant i ty  of each non—I ’LL TMDE in the USACC inven-

tory for a 10— ve a l ’ period , beginning with acquisition and cont inuing through disposal .

For this scenario , it is a A su m e ( I  that all of the non—PIL TMDJ- are bought at the

beginning of 1975 in the ~len siti&’s shown in Appendix A. These non—PIL TMDE are

operated and maintained each year  unti l  the end of 19~ 1, at which time they are dis-

posed of . An equivalent  density of PIL TMDE are also bought in 1975 , operated and

mainta ined each year and then disposed of at the end of l9~ 4 . During this 10—year

l i fe  cycle , the recurr ing and n onrecur r ing  costs d efined by the l ife  cycle cost model

are computed separately for the total non—PIL and PIL TMI) E of the group under

ana ly s i s .

2. 3. 2 . 2 Sce nario 1 Data Files

The data files for Scenario 1 were developed in accordance with the above base-

l ine concept. The procedure emp loyed for this purpose is illustrated by the following
examp le . For Group A , the total d ensity of non—PIL TMDE is 53 items , comprised

• of 11 d i f f e ren t  makes and model s. In comp li ance with the baseline condition , the
1975 purchase includes three AN/UI’M — ~ 1, four I )U -2A , one LCA—G , one RTA— 5 ,
one SA— ~ l\V , one TSA—W2 , two 11,20 , one 11,30 , twenty—five  1L40 , two 851A , and
twe l ve  “5111. These TMI) E are  operated and maintained through l9~ 4 and then
dispose ( I of . Since a total of 53 non — p IT ,  TMDE are addressed , a comparable number

of PIL TMDE ( t:s\I—:PP;(v,l) are also bought in 1975; operated and maintained for

• 10 years;  then disposed of in 19s l .

This j rocedure is summar ized  in Tabl e 7 , which presents  i tem scenario data

for  l i i ’  ~~~~T — 3 I (3 and the I ’ P M — ” l . For 1975 , as shown in the tabl e, 53 PIL items are
boug ht (N EQBI , non e a r e  ( l i s I ) o s c ( I  of (N EQI)) , and 53 are  operated and ma in t a ined
(N 1fl :N . These 53 v~ M- 3 (h ;(\ ’ ) l  items are operated and maint ained each year through
l9~ I a nd then disposed of .  i~o r the Ul ’M 1 , three i tem s are bought in 1975 , none are
dispo sed of , and three a re  operated and main ta ined ; and the three items continue in
s e l ’ \i ce un t i l  be ing disposed of in 1951 .

2—2 I
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TABLE 7 . SAMPLE DATA FILE

L ine  No.

1:~~ ) I : t . i I ;  ‘

U u I it ~ I I I’ t , I I I. I 0 ‘ ‘ 1 ;  U • , ‘ I S • -~ - l

(‘U I O t )  . 1 ., 1 • ( ‘ I  • ,‘~~~ I • I• 01  L .
(• 1 & J  I ~~~ I ‘ S • ~ - t 1  3 I U • N • I - I ~ 1. I~L ~
( J (j l (  U l’ • ’ f~~ \ P  LI I  ~~~~ 31 . 1 II ‘ I I  \ 5.5

u t ,  I I ‘ i t  ‘1 ~.I ~ . I- I 1 1  ‘,

lW I ~ 0 1 ‘i i  I ‘ LI U ‘F ~.I I; ‘ I F  A
I ~‘ I ‘i 1 ‘‘ / LI U “1’ ~ I U ‘~ I 0 A 53

( J tL—U U I “ / ‘•1 t \ F  t , l~ U ‘.1- o U ‘ I F  ‘-~ 5.5
1.0 i.-~ I I 3 . - I) A F L. ii ~‘ F I. I, (3 ‘

~ F S

L ii ) 2 - -’ 1.) I S t’ I ‘- I L- Li 1 L I ‘-I F i ’ 5 .5
U U~3 -~ U I ~‘ - A I i. I U I I. L• U ‘ I I’ t” 5~~
I,) L ) , ~ 10,) I ‘3 ~ .5 ~ - U • . r I • U ,~~ - 53
t.,J U,’ 50 I S I ‘ \ F U I . ) \ F U U 5.5 S I  I I\ 5.5
1idJc -

~ 1) 1. t~~’ t
()U 2 / L I  l(~~- I . I I L ( _ . - 2 ’ ~ . ,‘ ‘~~i 5 .3 3
1)US’ l u  l i z  U 1 • ( I  I • ~~(J • A 1 5 z) LU • (‘ 1 U • U —)

UU 2v’.) ~- r - - i  ~~. ( ‘ L I I ’ j I u .  ‘ I 1 \  I s I5- L .-‘

OU IULI) I ‘ i/ ’ ’ ‘. I~~ 1_U .3 5 .1 1 . . ) ’  (3 ‘ ‘ F  ‘:
U 3 I U I ‘3 / I ‘ l- i. U ‘. 1- U U A U F t’. j

U U J ~-~U I v / ’ I  \~ LI. (5 \ F  LW U \ I J F A .5

1) 1)330 l v !  ~ i\F Lb I) A~ Li i  0 NUF A j
00.51.1) 1 9 / v A FU N  U NFLIJ U i\L,F \

uuJ’-~u ! v r’J  A F  L~~~ U A L U L ’  U NLs~- ’  3
U0 3 r  U I vi- I N :F ( . 1  U \ I -  I. U U i\ Lj I- \ .5
0 ( 3 3 /U  I 9o2 A ) -  L i  U Al ’  U U U ~\ l , F  N j

00.51 ( J  I 983  Al’ LU 3 .~J l L.L, U A t i l ’  i’-. 3
( J U J’/u  I 91’ ’ ‘.5- i L  1.) i ’- J r  L L~ .5 A L~~F IS .5

UU ’- . IJ U  0L6 ~ ‘

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

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

Table 5 and detail ed in Appendix A—2.
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2. 3. 2. 3 Scenario 1 Computations I
The life cycle cost model computes the total life cycl e costs of the entire group

of non—PIL TMDE and the PIL TMDE. Tabl e 8 is an example of the total life cycle

costs for Group A TMDE.

• Referr ing to Table 8, the cumulative cost in 1984 of $2,304, 755 is the l ife cycl e

cost of 53 type USM—3 66 items. The non—PIL group costs ($3 ,767 , 169) are the total

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

Life cycles costs of TMD E group s A , B , and C are detailed in

Appendix A-3 .

TABLE 8. GROUP A LIFE CYCLE COSTS , SC ENARIO 1

I L I ’  ~ t\ I  • II’!, ,. C I C L . - i~’ ~ i
I ,‘ L ( ’ I ’ I

1 9 / s  ‘ - .‘9 7 / t . .5j  - 5 I / l~ . 3 ’)

I l - / /  2 2 ’ i t , I ~~) . 3~~ ~~~~~~~~~~~~~~~~~~ 12
I ~ / / ~~~~~~~~~~~~~ • .33  ‘ S’ 3 (  c l  •

I I r u ’ , ’ ’ U . ’ r~
I s / v  ~~I ’ 1 c S . I l  Ij J ~~v ,~~~, . 3 f
I ~ c 2(31-3 51 • ISs~’ ’, I s • I 9

I - ,‘ I 1 ‘i ‘- •~ I ~ • I I / -13 ~- I • •

I 9 d - c ~ I(- ’1 / I v . o -  I~ / n I . I J ( I . c I - -

I I 152 / 3 .  / v 2 I 5-s r 7 ’ . t, i

I ‘1 l• ‘~ I SOi l,  I • 2 / , 2 J U’~ / 5s • 9 1
N C  N— I- - IL  (;,~ f - i J l -  Crz I 

~ ‘l

• T E I o ’ , Cl  ,~I CU”Ul~~~L
l v ’lS I2uF- v~~ • l~—~t , / v L e  . / _ i
I l-s 7 F. .ici~ S I l o  • I 5 J2 (J  ‘3 I • I U

• ~v 7 i  3:~~I9 Iu . i, ’/ I s5 ,j ; t ,v .  I!
I ‘17 r  31 v U 3 V  • -

~~ 2 I / 3 1 3 1 3 3  • I S

1 9 / 9  305 .5UU.90
I v ‘u ~ ~

- v ‘~ ‘~ I • I ‘I ~~
‘/ 7 so • S

I9I~-.I ~— ‘ / 5 / o o . U v
I 9 r . 2  2 / C l  ‘~5. ’u 3JLISI ’. -,J .,-~5
I v  t-,J 2 ~o /  ‘ U  • I 5 3 DS ” j r  U •

‘14 /~~~v • 1 / .j ’/ l  I I (- i • S I
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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 TMD E by computing the l i fe  cycle costs associated with three possible

situations .* For option 1, it is assumed that PIL TMDE are phased in to rep lace

non-PIL TMDE according to the TMD E phasing plan developed by USACC , and shown

in Appendix A— i.  This p lan projects the USACC TMDE needs from 1975 through 19~ 4 .

For option 2 , it is assumed that non—PIL TMDE replace the present type of non-PIL

TMDE within the USACC inventory. The non-I ’lL rep lacement under option 2 is al so

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

For each option , the app ropriate I’lL 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 i9’~4 , at which time the phased—in TMDE are disposed of .

Option 1 and 2 are computed for all three group s of TMDE .

A third op tion for scenario 3 was dlesigned to evaluate the economic impact of

having to phase in a mixture of PIL and non-PIL TMDE during the 10—year l i fe  cycle
to rep lace non—PIL TMDE , while st i l l  satisfying the USACC phasing p lan. \Vher eas

it was-origina l ly intended that option 2 provide for the phasing in a mixture  of P11,

and non—PIL TMDI: , no suitable ration alz ’ could be developed for such a dep loyment
situation. Therefore it was determined by ARINC Research to he more meaningfu l to

investigate the economic impact of phasing in two PIL items. A condition such as

this might arise af ter  several  years of standardization when an advanced sta te—of—the—

art TMDE becomes availabl e for deployment , and it is considered advantageous from
a mission point of vi e\~ to i mp lement th e  new l~Il ,  TMI)E. This option is evaluated for
Group A only, and cal ls  for the phasing in of one type of PIL TMDF to replace ten
di f fe ren t  types ( ! ‘ I > M — ”  I , I) I’ —2 A , I~CA— ( , RTA—5 , SA— ~ -lW , TSA—W 2 , 1L20 , 1I~30 ,
55L’~ , ari d ~51B) , and then the phasing in of another PIL TMDE type to rep lace the
iL-TO . The second P 11, TMI) I- is assllml’d to have  the same hasic cost features  as the
Il~40 . No considera tion was  given to funct ional  capability of the 1L40 for this option ,
hut rather it was used only  to demonstra te  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.
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characteristic data used for the 1L4 0 in othe r options was used for option 3. Only the

item scenario data were revised to show tha t the 1L40 is replaced by phasing in a

second PIL TM I ) l- .

2 .3. 3. 2 Scenario 3, Optio n 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 clone is described in the following paragraphs , using TMDE Group A as an

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

The USACC phasing plan idlenti fies all TMDE in the current inventory , and the
year in which they are to be replaced . In Group A , one each of the LCA— (3, RTA— 5,

SA— ~ -iW , and TSA—W2 are to be replaced in 1975. Upon I’lL standardization , these

four TMDE would be replaced by phasing in four PIL TMDE (USM-366) . These PIT ,

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 1L30 TMDE that have been

operated and! maintained (luring that year are disposed of in anticipation of being
replaced in 1976. The handling of thi s d eployment activity can be observed in the
item scenario d ata file shown in Tabl e 9. For the USM-366 , four items are bought

(B), none disposed of (D~, and four are operated and maintained (N) in 1975 . For the
LCA— 6 , TRA-5 , SA— 84W , and TSA-W2 , the item scenario data show that no items
are bought , d i sposed , or operated ! and maintained in 1975 , or any sear thereafter.
No disposal occurs for these four TMDE since it was assumed for this study tha t

TMDE would be disposed of at the end of the year preceding their replacement. The
costs for items disposed of in 197-1 are treated as sunk costs in this study. For the
DU—2A and 1L30 , the item scenario data show these TMDE operated , maintained , and
dispos ed of in 1975 .

The same logic uSed for the above actions of option 1 is app lied to the other
TM1 ) l-~ 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
cond i t ion is cumula t ive  for 10 years .

At the end of 19” I , all PIT , TMJ )E are disposed of at the same time . For this
scenario , the costs of purcha se , f i r s t  de st inat ion , documentation , installation and
introduct ion for n o n — P h , TMI) I- replaced are regarded as sunk costs , since these
TMDI- : are a lre a( Iv in the I ’ S A C C  inventory .
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TABLE 9. EXAMPLE OF ITEM SCENARIO DATA,OPTK)N 1 OF scl-;NAIUO 3
(Sheet 1 of 2)
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2. 3.3.2 . 2 Life  Cycle Costs — The total life cycl e costs for option 1 of ‘

~

• Scenario 3 are the sum of the cumulative costs for the P11, and non—P IL TMI)E corn —
putec i by the life cycle cost model . For example the total l i fe  cycl e costs of Group A

for option 1 of scenario 3 are $2 ,.575, 7R2 . Thi s value was derived by adding the 19”4

cumulative costs of the USM3G(3 and non-PIL groups costs shown in Tabl e 10.
Option 1 was computed for the TMDE of Group s A , B, and C.

TABLE 10. GROUP A LIFE CYCLE COSTS, OPTION 1 OF SC ENARIO 3
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2. 3 . 3.3 Scenario 3, Optio n 2

2. 3. 3. 3. 1 Description — The scefla  rio J I : I t : I  for pt ion 2 were developed in
accordance with the USAC C  lO— v ea t ’  p h : i s i a i~ p lan .  1- ’or t h i s  op t ion the non—PU . TMI)I - :
in the invento i-y were repl aced h other  non— I ’ll  - TMDE of the same make andi model .
This option adldresses the e f fect s  prior to , or in the event that , s tan dard liz at ion Is a’ t
imp lemented .

Using (3 1-oup A as an examp le , the ( I a  ( I I  ‘ I i - devel ope(l as fo l lows . In Group -\

one each of the 1,CA—(i , 1~TA— .~, SA — ”  ~~~ and TSA—W 2 al - I ’  t i  be rep laced i n 197.t . In

2 —3 1



the absence of standardization of the PIL , these four TMDE would he replaced by four

other I ,CA— ( , R TA— 5 , SA — s - I W , and! TSA—W2 typ e TMI)E. The latter four items
would be bought in 1975 and! operated and! maintained through 1984. In 1975 , the four

Dt’-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 rep laced . The item scenario data shown in
Tabl e 11 demonstrate the above discussion for the DU—2A and LCA— Ii .

TABL I-: 11. ITEM SC ENARIO DATA

(HI ‘( lu Is . ~1
ISV/ - I l )  l i - / I . I I-LI :- 1.5 - 1: - S . i - p  ~i . ’ i :-
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‘~~ ‘~
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‘. -
/ ‘-U 1 5 / / f  I ‘i U (,  I’ , 4

‘ ( - l i I ‘_ # ‘
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0135/  U e: C .- . U( -  U I ‘ 3 5  • ,~ - - I - i t t U ;  • t - ( :1 I_ •
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S’!L Is , ’ / e  I ‘ • 13 u \ I
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I i’ll I ’l l ’ ’  P I t  I t  t i  i’. I

(~ 5 I )  I 9I~~) I  1 -  (3 13 (1 \ I
(- ~0) I ‘il I I • I’  Li U I

For the I , C Af l , one i tem is bought as a rep lacement , no items are disposed of

( s in c e  thur  were disposed! of in 197-I) , and the item purchased is operated and main—
t : I i n u d  through 1 9 — I .  That item is disposed of at the end of 19~ -1. The data for the
IITA—S, SA— -~ 1W , TSA— W2 , are addressed similarly (see Appendix data files for

Group AS) . The item scenario data for the I )U - 2A  show none bought in 1973 , hut four

(IISI)os(’(l and! four  operated and maintained in that y e a r . Since four DU—2A TMI) U a r ’

I o I I s~ht  in 197(1 to replace ’ these items , the item scenario shows four bough t , operated
and main ta ined  in 197I~. These four 1’Ml)I - are oper at et i  and maintained through 19~ I ,

_ _  
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at which t ime they are disposed of. The other TMI) 1-: in Group A are addressed in a

similar marinci’ until all are replaced!.

For thi s option , no costs are incurred for the purchase  of TMDE being rep l aced

since these units already exist in the USACC inventory

2. 3.3 . 3.2 Life Cycle Costs — ThL total life cycle cost for op tion 2 are cumu—

lative costs for the non—P IL TMDE only. For grou p A , the total l i fe  cycle costs are

$3 ,~~07 , 432. This value was computed by the life cycle cost model and shown by the
example in Tabl e 12. Option 2 was computed for the TMDE of Group s A , B, and C.

TABLE 12. CUMULATIVE LIFE CYCLE COSTS FOR NON-PIL TMI)E ,
OPTION 2 OF SC ENARIO 3

t \ (  N — t  I t.  ( - I - , C UV I_ - I  _~

LL;S 1 L1, ’IL1l ,~~I
1 ,1 / Ii S S S ju - .’ .~ -, I Ssssus’  . c -  1
1 9 / /  ‘t i l S / tU  . 7 c—. I LJ Liu i IS I t j .

19 7 /  5 ?  o t - ’- - I • I l o t  9 5 5 2  • I’.
1 9 78  ‘,u ” 7 S’5 • 72 2U~~5’3U ’/ • 0/

19 7 9  S i t u I • I~~
I 5 / L U  3 I ~ • / 9 2 / ‘,Uo 6~~ • V

I S i t s  I - 3 0 0 1’,’’ . ‘ t .  JUA Iu u/  .
15/82 2/ ~~ 3 5 3 ! .  -‘(~ J J �-’JJ 1 /  .J u

1985 2 / ’ L l / ’ S . U ’ i

~~i3J /u.U() J r U / A J~ . 3’ ,

2.3.3.-I Scenario 3, Optio n 3

2.3.3.4 .  1 Description — The scenario data for op tion 3 of scenaiio 3 were

(leve loped i in accordlance with the USACC 10—year phasing plan. For this op t ion , a
proced lure similar to that used for option 2 was  fol lowed . All of the TMI)E excep t for

the 11. 10 were rep laced by phasing in PIT, i tems. Since the option was designed to
show the effects  of phasing in two PIL TMDE tV l o ’s , it  was assumed that  a l l  of the
lowest dh ’n s i ty  types (the LCA— (3 , U P M — ~ 1 , l ) U — 2 A , RTA - . , SA— -~-1\V , T SA— W’~, 11 20 ,

11,30 , sSlA , and! ‘~31B) Would! be replaced Isv the U Sr s I — 3 i S ; , a P1 1. item . It w:is then
as sumd -d  that the remaining TMDE , the 11, -i l ) , the h ighe st— d i -ns i t v  item in Group .-\ ,

would he replaced by a sec )nd PIL i tem r n th t -I th a n the 1 S M — 3 ( ~V . The second P11.
i tem selected had i tem characteristics the same as the 11 -10 .

The funct ional  and i technical capab i l i t ies  of the 11. I I I  were not considered in i t s
se !ection; rather  it was chosen as repi- i s t - n I  i I i s.~ th e  i tem of h ighes t  ( lt ’n s i t v .
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2 . :1. 3 .1. 2 l , i f c -  Cycle Costs — The total l ife cycle costs for option 3 of

scenario 3 are the sum of the cumulative costs for the PIL and non—P IL TMI) E corn—

puted Isv the cost model . Option 3 was computed for Group A TMI)E only.

2.3.4 Scenario 2

2 .3.4. 1 1)escription

Scenario 2 was designed to evaluate the economic impact of s tandardizat ion

according to the situation described for options 1, 2 , and 3 of scenario 3, hut under

dif ferent  cond !itions of rep lacement.  For this scenario , i t  was  assumed that rep lace-

ment of thL current  ins entory of ‘i’1’ti i )~-:- woul d he done in such a way that approximatel y

10~, of the total T~sii) 1-: density would be rep laced each year from 1975 through 19~ --I .

This 1I) ~~ rate was selected on the premise that it would provide information for

a phasing p lan in the event that I SACC was unabl e to pursue the TM I) I - ’ phasing p lan
e!iscussecl ar l i e r . This 1/Y ,~ scenario was evaluated also to demonstrate the overa l l

impact on l i fe  cycle costs that phasing might  ha vI - , and p r ovi ( le data aid in opt imizing

some f u t u r e  phase—in program.

2. 3 . 1. 2 Scenario 2, Op tion i

The s -enario 2 data were based on the logic tha t  if  53 i t e m s  were to be rep lace d

from 1975 — 15~ I , either five or six would be affe ct ed l  each v -ar . Al ~ , the pi’io i’itv
for rep lacing the ‘I’MDJ- was to e l i m i n a t e  those of the loss -st d e n s i t y  f i r s t , c o n t i n u i n g

1111 to those of h i ghest  d e n s i t  until  all T M D E  are rep laced . PI T ,  i tems are phased in

to rep lace the non— PIL items.

The i tem scenario data of Tabl e 13 i l lustrate  option 1. h ere , five P11, T M I ) E

a r t -  I to ~i~~l i t  , opei-a ted and main ta in e ( l  in 1973 to rep lace f ive  non—I ’ l l ,  T M I ) E  (three

UI  tM I and twe> 1W2-\ ) ( Ii  -,pt ts( ’ u l  of in 197 - I .  The two r e m a i n i n g  I )U2 A items are

ope ra t ed , maintained , a nd d i s p o s t - i l  of in 1973 . In 197U , five ’ more  P11. l~~l 1) 1- : a re

phased in t i  rep lace the two I ) E T 2 A  and l O f l t ’ each LC:\ —(i , U l ’ A — 3 , and SA— ~ l\V . This

same’ l og i c  is followed throughout option 1 unt i l  19~ 1 , when only  P ll~ TMI) 1- r e m a i n

in the US,~(’C inv ento r~ .

The l i i -  c-yet i’ costs for op t ion  1 art ’  the sum of the c u m u l a t i v e  i t i s t S  for the

P i t ,  and non—! ’ !!. TME) l computed Isv t h ( ’  l i f e  c- i -cl e cos t  model .

2 — 3 - 1
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TABI ,E 13. I-:XAMPLE OF DATA F’ILl-: FOR (U ~TJON 1 ( ( I i  SC I- N -\Hl ~ 2

( ( t i !  ::u U S - s e - t i

1)1) 1 ‘31 LIS . 1  1 I C y  S ‘151/u • ~~~~~ 
- - . 3 .~

530 1 ‘1) u - U  • - 
‘ I I ‘ . - . t - - I O I l ~ i - ~ • ~

- L • c - S i
UIJ I So t i l  ‘ ‘ 3 .  I - : j - 1 - S I t i .  - i L l - . I ~L/ - L U

1 ( -  i I ~‘~i 5) 1: ‘3 I.) I) I\  3
I / l I  1 9 1 / -  I ’  S I) U I - :  10
I c  U 1) 7  / Is (- I, U - II’
I t— - c  I s / — ‘ - i - i - ‘- C I

200 l S i / 5 /  0 5 lJ U J

2 1 0  I 9 - t V  U 13 0 ~
2o9 Isib l  (3 5 13 0 5
230 1 V s ~ — I- S U U N
2~~IU ISi S Is 5 13 U N — i 7

250 l 9 o 4  I: ti 1, 55 ~ 53
0(121, 0 lJ r’3’ 1. 4

O U U/ LI  L U / L I UCI’3 5 c - 1 -2 / i .  t e l e  5 .~i5
(113 5- li -ILL — . .L  ( - 1  50.  iii S S L u.  I - c - i L  •i ~~SI

UU- .9U 1 i ’,l 5 5 .  [\Lr I-’ 3 1 0 .  - ‘ i L lS  1 , N L I - .L 2

‘3151,) 1 ~‘ / ~‘ 1 II I 1) 1

3 10  1517 1- I 0 I U 2 1)
520 1 Si / 7  13 0 u 0 i’ (5

, 3 3 t)  15 / l b  Li U ii U I\ U -
3 ’u  1 97 5 /  L i  U U I) N U
_s  So I s - ,,t p - .5 t - ( I  s i t

3 1- 0 1981 C U l e  U 5: U
37u 1 S i~~4 o U (3 0 i i  U

3130 1 9 - 3  U U U- U N U -
J~~U I9u’~ Ii (3 U U ~ U
UU’wU 13( .5(i
00/ ,1 U LUlL I 0131 -- I 37L S • Ac- -H U • 9o
00’i2U USC ( . 0 2  1 1 1 35- . t, ’,l O U UU .  ~ e~ 1L 1 .5
O U ’ 3 tJ  H - i  ‘30.  / i L l ~ 3 1 0 .  - i L 1 i ’-~ I 1 , 1 _ I L  2
1~~0 1975 U t )  II ;~ -\- 2

‘1 S U I 517(~ - U U U N U
‘i60 1 v 7 7  13 0 1) 0 N 0
~ I ‘I U I 5J ’/ ‘3 Ii U V U N U
‘it’ U 1 ‘‘7 ‘~e Is U u U i~: 0
/191) 1~~~-0 I -  0 1) U N U
SCU I 3 r- I U 0 13 U ‘, 0
510  1,’~- i-  U U LI U ‘i U
52’O I9 l~3 iL 0 Li u N U
53(3 19~- A I U I I  0 N U
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2 . 3. I • 3 Scenario 2, Op tio n 2

l’lie i tem scenario data for op tion 2 was  dieveloped in the same niannel ’ as for

d)p t iol( 1, except that n on — Pl T~ TMI) l- : were phasedi in to replace non—PIT ,  TMDE . The

data file ’ s for thi s op tion a re  pi’ ot iele d in Append lix A— 2 .

The li fe cy c l e  costs for option 2 arc those for non— PI L TMI) l- only.

2. 3. -1. -i S - t ’nar io  2, Op t ion  3

The item scenario data for op tio n 3 was developed as (lescribedi above for

optiOn 1. For op ti on 3, th e 1140 was  assumed to represent the second 1~1T T M I ) I  (as

it was in option 3 of scenario 3~. The data files for option 3 are presented in

Appendix A —2 .

The l i fe  cy cle  costs for op tion 3 are those for the 1~TL and no n—PIL group. The

n on—PIT ,  group also includes the 11 -40 , unt i l  it is rep laced by the second l~I 1, i tem .

2 .3 .5 Case  1

Case 1 w a s  designe d to evaluate the economic impact of increased item d e n s i t y

that would occui upon s tandardizat ion of the PIL. This case svas exercised U s i n g  the

conditions of scenario 1, and ut i l i zeo the same data f i l e s . The l i fe  cycle cost com pu—

tations were perf ormedi by imp lementing changes to the main computer p rogr am .

‘ TMDE 1 .  For case 1 it was determined Icom an estimate I~~ U SAL (’ that 1(1 to 15

backu p i tems exist for TMJ )E ( i . e . ,  approximately iO to 15~ additional i’\ I D I -  are

~~~- - procured to act as spares). The backup items arc maintained because initial stoclcage

of spares is not possible in the logistics system for ‘I’MDI-l , due to the low densi ty

resulting from the use of many different  makes and models of TMI )E.  To employ an

initial stockage of spare s in place of the backup sy stem \vOUldl require a sul)stantial

increase in the density of F 1 s l I ) E  of the sanie make and model as would occur Upon

standar (lization. I-or examp le , in Group B the density of TMI )l- would increase to

more than (100 of one type if the PIL item were ad opted .

To demonstra te  the impact of an initial stockage suppl\ sys tem for consumables,

case ’ I considers a 10~ reduction in TMDE dens i ty  for PIL TM I ) l - , and increases the

~ unit ct st of the PIT , TM I ) E  by 10 . This latter value represents an estimated cost foi’

an in i t i al stockage system for consumables, l i f e  cy cle cost computations were per-

formed for G roup A i M I  )E only , since that group ha s the lowest tlen sitv of the thr ee

L 

PIL 1 M l ) I -  in this  study. The computat ion s  for cases 1 through :1 are detailed in

A ppendix A.
2—3 (1 
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2 ,3 . 11 Case 2

Case 2 was des igned to eval uate the effects of inf la t i on and discounted cash flow

on l i fe  cycle costs of the PIL and non—PIL TMDE. Three different li fe cycle cost

computations were performed , using the conditions and data file ’s of scenario 1.

Table 14 shows the exercises performed for Case 2.

TABLE 14. CASE 2 LCC MODEL EXERCISES

TMDE File
Group Name Descrip tion of LCC Exercise

A GRPA 1 0’~ inflation , 0~ discount~ d cash flow

A GRPA 1 0~ inflation , 10~ discounted cash flow

A GRPA 1 LCC—defi riecl inflation , OY dli~counted cash flow

2.3 .7  Case 3

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 R eduction

lB 20’

2B , 3B , lB 10
C 15

The percentage values used were e s t i m a t e s  provided by the manufac tu re r  of

the per t inent  i t t - m s .

2— 37
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I 2 .4 SI-~NSITlVITY ANALYSIS

The l ife cycl e cost model was exercised during Task 4 to determine the effect s

on TMDE life cycl e costs of variations in certain key input parameters. This section

describes the various sensiti vity analyses performed. Results of thi s task are

detailed in Section 2. 5.

2 .4. 1 Variations in Mean Time Between Failures (MTBF)

The sensiti vi ty of life cycle costs to variations in MTBF was examined for the

PIT , TMDI- in Groups A , B, and C by varying the nominal val ues used in the data files

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

follows:

P11, TMDE Group Nominal MTBF, hr

US M —3 ( 1c ,  A 411

C P— 7 7 2 A  ‘U lB 21~
C V — 2 0 0 2  ‘U 2B 1351

CV- 2 003B ‘I 3B 3040

CV— 30 ’39 1U 4B 9(10

432 A C 59s

The computations were performed by changing the fa i lu re - ra te  equation in the

main program “TMDE 1 to reflect a 50~ decrease in MTBF for each PIL l~~1I ) I- .

This variation in MTBF was also made in the equation used to derive annual mainte-

nance manhours, by changing the main program TM1IL 1’ to re fI t - ct a 50 decrease

in MTBF. The life cycle cost values obtained were plotted wi th  l ife cyc le costs for

the nominal MTBF value.

For Group B, four computa t ions  were  per foi ’mei l , one for  each subgroup.

The~ c life cy c le  cost values were summed and plotted a g a i n s t  th e life c ycle co- .t s  fo r

the nominal MTBF value.

2 .4 .2  Var i a t i on s in Mean Time to Repai r  (MTTH)

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

exam inedl for the PIL TMDE in Groups A , B, and C’ bt’ va r y in g  the nominal values

2—3 k
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used in the data fi les for scenario 1. The MTTR values  and the groups to which

these ~~~Ci m e d  are as follows:

Nomina l  MTTB ,
PIT , TMDE Group hr /y r

USM—3 116 A 5 . 33

— 

CP -772A/U lB 10.0

CV—20 02/U 2B 1. 59

CV—2 0 03B /U 3B 0.73

C V—3 059/U -TB 2 .29

432A C 1.~~3

The l i fe  cycle cost values obtained w ere plotted with the l i f e  cycle costs for the

nominal value of MTTR var ied by ~~~~~

2. 4. 3 Variat ions in Consumables Cost

The sens i t iv i ty  of l ife 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 I C C  model as a percentage

of the un i t cost of TMDE. The computations for sensi t ivi ty analysis of consumab les

-ost were made by vary ing this percentage over a ~L5f l  range.

2 . 1.4 Var ia t ions  in Operating f lour s  (NIlO~

The sensit ivity of l i fe  cycle costs to variations in the number of hours spent in

the operati on of TMD E was examined for Groups A , B , and C. For these exercises ,

the nominal value of NII O for PI1~ TMDE , which is 300 hours pci’ y ear , was varied

ove r 51) ’

F
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2. 5 T~CC R I- :SUI TS AND ANALYSIS

Resul ts of the LCC and sensitivity analyses performe d for the var ious scenarios ,

eases , and parame ter variation s described earlier are presented in thi s 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 anti sensitivity analyses ,

respectively. Certain nonquantifiable benefits associated with standardizat ion are

dlisCUsSed in Section 2 .5. 3 .

2. 5. 1 Life Cycle Cos t Resul t s

The values obtained by exercising the 1,CC mod el for the various scenarios and

cases d efi ned for the Phase III investi gation are discussed in the following para grap hs

and summarized in Tabl e 15 . Visual presentations of the data appear in Figures 1

through 3, in which the l~CC da ta are shown in bar—grap h form comparing the T 0 1 ) I -

s tandardization a l ternat ives .

2 . i . 1. 1 Re su l t s  of Scenario 1

2 . ~~ . 1. 1.1 I , i f e  Cycl e Costs — The life cycle costs for each of the three PIT .

TMDI-: of Groups A , B, and C are significantly lower than the corresponding costs of

the non—PIT ,  TMI) l - they can replace if standardization were implemented. The

largest cost d i f f e r e n t i a l  is in Group B, which contains  the main frame (iB) and three

re lated plug- ins  (213 , SB , and 4B~. The U SA CC cost of ownershi p for the Group 13

PIT ~ items is S2 mil l ion less than the cost of the 3~ di f feren t non—PIT ,  i tems they could

rep lace . This condition for Group B is especiall y s ign i f i can t  since the uni t  p r ice  of

the I~1I.  i tem ((‘ P 772A/l ’ ) is considerab ly IIbOV L’ the average price of the non—PIT
TMDI -  it replaces . A l s t t , the MTBIi of the CP 772A P is the lowest of all the T~ ll ) I -

in Group B. Never theless , the lower I,CC and increased v e r s a t i l i t y  of the C l t  772A U

in the USACC force structure outweighs these encumhei’ances .

The LCC of the l~Il, TMI) 1- in ( ;roup A is ~l. 5 m i l l i o n  less than that  for t h e

11 di f fe rent non—P H , types they can rep lace; while the I C C  i i i  the P I T .  i tems in

Gro up C arc Si. s mi l l io n less than for the six d i f f , ’ri -nt  n o n — P T  I.  i t t -~n~~.

If the three st-I  t o -t e d  P I T.  TMDl -~ of C roups .-\ , B , and C wi 1- , standard  i t ems ,

USA (‘C woul dl i - a l  ize a reducti on of more than 55 m i l l i o n  in I i fe c-~ c-l e cos ts  over  I l~ t I

for th(’ - 1 5  (i i ff ( r ( ’nt t \ 1 t -s  t i f  T MI ) I -  that  could pote n t i a l l y  l)e r ep la ced .

2— - l I )



_ _  ~~-----‘- - -~~~~~~~~~~~~~~~~~~ --~~~~~~~~~~~~ - - --- ‘.~~~~~--— --‘-- - - --~~

TABI E 15. SUMMARY OF I,CC R ESUl TS (Shee’t 1 of 2) 
__________

TMDE Li fe  C y c l e
Scenario Option Case Group Description Cost ($)

— — A LCC of PIL TM DE 2 , 304 , 755

— — — A LCC of non—PIL TMDE 3, 7( 17, 1119

— — B I~CC of PIT, TMDE 2-1 ,521,1117
1

— — B I C C  of non— PIi ~ TMDE 2(1, 497 , 229

— — C LCC of PIL TMDE 5, 673 , 07( 1

— — C l~CC of non— I’lL TMDE 10, 523 , 410

1 — A PIL Phased—in to rep l ace 2 , (153, 75( 1
n on— PI1~ TM DE (10~~)

2 2 — A Non—PIL Phased in to replace 3, 722, 0)~2
non -PIL TMI)E (10’ ) 

___________

3 — A Phase in of PIL and non—PIL mix 2 , 555 , 722
to rep lace non—P IL TMDI-: (10~7) 

____________

1 — A PIL Phased—in to Replace 2, 575, 7k 2

______ _____ _____— 
non-PIL TMD I- ; USACC Plan

2 — A Non—P u Phased—in to Rep l ace 3, k0 7 , 432
non-PT !, TMDE : USACC Plan

3 — A Phase—i n of PTL and n on—PIT ,  2 , 777 , 649
ni ix to rep i ace non— P1 L
T MD E ;  U SACC l’lan

1 — B PIT , Phased i— in to Rep l ace 2-1 , 7( 19, 2S2
n o n — P i T ,  TM PG:  USACC Plan

2 — B N o n — P I T .  P h a s e d — i n  to Rep lace 2 ( 1, 319 , 1107
non—PT! ‘J ’MDE; USA C C Plan

1 — C PI T ,  I M l ) ! -  Phased—in to R e —  9 , 312 , 65-I
place non—NI, TMI)l- ;
USACC Plan

2 — C Non—PIT .  TMI )E Phased—in to 10 , 493 , 277
Rep lace non- — i ’ l l ,  T M l ) I - ~
I’SACC P lan

2— l i
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TA B1~ P 15 . (Sheet 2 of 2) 
___________

TM I)~ l i f t  (‘yel e
Scenario Option Case Group I)escr i p t ion (‘ost  (S~1

— 1 A In i t i a l  Stocka gi-  for P11 2 , 127 , 129
TMT)l- ;

— 2 A L(’C of I~i1, T MDI-: with (Y 1, 7~ (1, 2- 1 2
In f l a t ion

— 2 A LCC of non— ltf I., TMI ) I -  wi th  3, 031 , ~92
0’; inflation

2 A LCC of I’ll. I’Ml) i- w i th  O~ 2 , 753 , 19~
Inflation and PU i) iscounted
Cas h Flow

— 2 A - I~CC of N o n — P i t .  i ’MPI - w i th  3, 7-1 5 , 01( 1
0’ Infl ation and 0 1) is—
co unted Cash Flow

— 2 A LCC of i’ll, TMI)E with flU 3, 7- 15 , 01( 1
Discounted Cash Flow

2 A [~CC of Non—PHi TMI)E with 5, -~5s, 7 t 2

0’ . Discounted Cash Flow

— S B I C C  of PIL TMDI - :  wi th
Volume I) iseount

— 3 C T,CC of I~T T.  TMI )E  wi th ~~ , 573 , 450
Volume I) iscount

— — B Reduced D en s i ty  f rom 19, ( 111, 09 I
I- ;xtend ed Func t i ona l
Capabi l i ty

2 — 1 2  



-q

r I

I
I 

_ _ _ _ _ _ _

—

I I 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I 
_ _ _ _ _ _

F —~~~~ ci~~~I ~-J~~~ - ~
_ _ \  

~:-~ -~I ~~~~~~~~~~~~~~~~~~ — z - .

I 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- 

~~

‘
- ~- - ‘

~~~~~ ::~~~
-
~~. 

-

F— ~ -. 4 4 7
~~~0~

_
’ ,.

~~~~~~~

z ______________________ —

_ _ _ _ _ _

.,. ~‘-i ‘ 1  — C

- - 1 1 ~~~

2- - I S

LLh~~ 



3 0 -  E1  I~i l .

SCENAliIU I SCENAHIO -, - -
:-,~~‘~ ~~~ - u

211 . 5 ui . 7 - -

24 5 ________ 
24.7 

l I p t ’ ’” ,_ r~7~
- ;  

rz -z ~ t ,~~ ,, -,

_ / /  f
. ::

~

_

~~~

•/

_ _ _ _

Figure 2. Ten-Year Life Cycle Cost Comparison , Group B

pit.

- LIiI 0~t

SCENARIO I SCENA BIO ~ LI 
~~

-

10 .5 0.3
lit

9 .3  /
//

ub

0~
_

- ~~~~~~~~~~ 

I 

¶‘~
l- igure 3. Ten—Year Life Cycle Cost Comparison , Group C

2-4-I

L _____



-j

I
The foregoing data will now he discussed in terms of the individual  elements (if

the l i fe  cycle cost.

2. 5 . 1. 1.2 Breakdown of Cost Elements  — The costs incurred for the 11 el e-

ments of the TMDE I ,CC are presentedi in Tables 16 through 15 for Groups A , B , and

C. As can be seen the predom inant cost el ement for all groc~~s is that for personnel : 1
to operate , maintain , an dl calibrate (A— and C—level)  TMDE in the USACC force

structure. More than -~0~ of the LCC of Group B is personnel costs, while for
Group s A and C the figure is in the order of SOY .

The effects of standardization ~I. e., less time spent by personnel operating

I’lL TMDE), impact on the diff erence s in personnel costs between the P1I~ and non—

PIL items. Thi s difference is likely to become even greater when the no n quant i f ia b l e

ben efits 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 dlifference

between PIT, and non-PTL T M D E  are those of intr oduction , holding, and documenta-

tion. These cost elements are dlirectly affected i by the quantity of d i f ferent  types of

TMDE in the PSACC inventory.

The costs of documentation for the three PIT , items contribute only a small pe r-

centage of the 1,CC , whereas the costs of documentat ion for the non—I ’lL items is

substantial. The major reason is that only one set of documents is required for each

PIt, item (TM , TB and RPSTL ’s), while each of the more numerous  1~IL items

requires its own set of documents. For the n on—PIL item in this study, there are

55 di f ferent  TMs , TT3s, and RI’STLs , for a total of 1(1-S d i f ferent  documents versus

the 1~ if I~T I , sta ndardization were irnplementedl .

Extra c-i t s ts  f o r  introdluct ion andi holding are also associated wi th the pro l i fe ra— —

tion of d i f fe ren t  TM I ) i - . Each item typ e introduced anti maintained in the inventory

has an associated expense that can he red luced if there are fewer types in inventors ’ .

For Group B PI E ,  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 l~lT , than for the non-PT T~ TMT ) I- . The higher cost of con-

sumables resul ts  from the greater  frequency of fa i lure  experienced by the (‘ P 772A ‘U .

2—- IS 
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Certain cost elements have no signif icant  impact  on the  1.-CC or on th e

differences in 1.-CC between PIL and non—PIL TMDE. These cost e l emen ts  a r t -  f i r s t

destination transportation , maintenance transportation , and instal lat ion , each of

which contributes less than 1Y of the total LCC. The cost element of disposal has

littl e 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 1Y of the 1.-CC.

2. 5. 1. 2 Results of Scenario 3

The 1.-CC results obtained from the phase—in scenario demonstrate that sub-

stanflal cost benefits will be derived by USACC if the current  inventory of non—PI T.

TMDE is replaced by PIL TMDE (Option 1). Thi s condition would occur if the three

selected I’lL items of this Phase III economic analysis were standardized .

If standardization were not implemented , and USACC rep laced the current

inventory with the same types of non—P IL TMDE (option 2),  a higher LCC would

occur .

The cost benefits from phasing in PIL items to replace non-PIL types are

S1. 3 million for Group A , $1.7 million for Group B, and ~1. 1 million for Group C.

For these three group s, therefore , a saving of $4 million is realized in fa\-or of

optio n 1 over option 2.

The largest percent cost di fference between I’lL and non—PIL TMD E l i fe  cy cle

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

The LCC results for option 3 indicate that USACC would still obtain significant

cost benefi ts  if two PIL types were phased in to replace the non—I ’lL TM DE , rather

than replacing by non—P IL of 11 different  types. The LCC costs of option 3 are

slightly higher than those for option 1. However the result -c of op tion 3 imp ly that

USACC can up date its inventory with new equipment of advanced design without

excessive cost penalties.

The factors contributing to the cost differences of op t ions  1, 2 , and 3 are

described below .

2. 5. 1. 2. 1 Breakdown of Cost Elements — Scenario 3 — For scenario 3, the

total I C C  of oat -h option comprises the recurring cns t s  for the non—I ’l l .-  i tems being

2—49
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rep laced and 1)0th the recurring and nonrecurring costs for the TMI J-: b eing

phased in. The costs for purchasing, documentation , f i rs t  t ranspor ta t i on , and i n s t ; i l —

lat ion  are sunk costs for the items heing rep lacedi since i t  is assumed for scenario :~
that  these items are already in the IJSACC inventory.

The cost elements that constitute the largest p e r c en t a ge  of the t otal  l.CC for

scenario 3 are indicated in Tables 19 through 22. The d i f fe rences  in these c o s t

elements , for I’lL anti non—PH .- items , represent cost benefi ts  a t tendant  to t h -  p h a s i n g

in of PIL items to rep lace non—PIL types.

For Group A , the largest t l ifference in cost elements between PI T ,  and non—I ’ l l .

items is for purchasing, consumables , holding, anti documentat ion.  I- xcep t for

purchasing, these cost elements are influenced by the quant i ty  of d i f fe ren t  tvp~-s o f

TMDE in the inventory. Thi s condition was described for scenario 1.

The cost elements of Group B which contribute most to the 1.-CC d i f f e r ences  a r t -

personnel anti documentation. Since the MTBF of the l~lI, ite m in Group B is low in

comparison with the corresponding non—P IL i tems , it causes higher costs for  con-

sumables for the PIL items. Nevertheless , the cost benefi ts  of s tandard iza t ion

(e. g. , red uction in different  types) impact on personnel anti ( l o c u m l - n t a t i n to the

extent that the effects of high MTBF’ are outweighed and the LCC of the  Ph . i tem i -.-

still lower than that of the non— P IL item .

For Group C , the pred lominan t cost dif ferent - es- are for per sonn el , l o c u m en t a—

tio n , anti consumables. The cost benefits of st : ln  ~r d i i~t t i o n ar ’.  not :n— i t  as 1 1

Grou p B, since only six different types are rep laced . Ilowev ’.-r, the - E  I of

standardization still result in over ~1 mill ion sa~ings for ( ~rou p ( in ( 1 1 ) t i I -.n I .

The same cost element impact  noted for ( roup .-\ in op t ion  1 ho ld s for  1 t 1 ) 11 :i

when two P h . -  items are phased in to replace the o n_ P U .  i t em s .  I I r  E l ion  ~~~, 
-

cost elements of personnel , documentation , con surn ab l - .~, ~in ’ ft -~~J i n ~ h ave  ft m aj o r  -

in~~uence on the dl i f feren ce s  in 1.-CC between that option and ( 1 1 ) t i l ’ f l  2 . H - ( ‘ l i st o le—

ments  for op tion 3 are slightly higher than t}11~~ - I f  ~ IOn 1, ‘~i n t - -  tv- n P1 1. 0 s 0 ) s

being phased in which tends to reduce the advanta ges  go i ned by r -~ - ‘ .  I 1fl ( - ~ t -

~~~

. ]
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1
2. 5 . 1. 3 Resolts of Scenario 2

The l i f e  cycl e cost results  for scenario 2 show that USACC will still attain cost

benefits when Ph i. items are phased in to rep lace the non— P IL items in the inventory

by some other logical phasing plan than that used for Scenario ~~. Moreover , when

the re sults  of scenario 2 and ?~ are compared for Group A TMDE , it is observed that

the 1.-CC of option 1 (P1L phase—in) can be further optimized if desired by USACC

through examination and analysis of the var iahhes of quantity , ti me , and typ e of TMIW

associated with a phasing plan . An example of how this might be accomplis hed is to

phase in PIL items to rep lace the non-PIL items having the highest operating and

maintenance (O&M) costs first , thereby red ucing the excessive recurring costs of

these items over the 10-year period from 1975 through 19- ’.-l . Fo r Group A , the 1~CC

results for option 1 of scenario 2 are slightl y higher than thos3 for the same option of

scenario 3. This difference is explained by the fact that in scenario ~~~, the USACC

plan calls for an earlier phase in of P h . -  i tems for non—PIL items having higher O&M

costs.

2. 5 . 1. 3. 1 Breakdown of Cost El ements - Scenario 2 — The cost el ement break—

dow-n for options 1, 2 , and 3 of scenario 2 are presented in Tables 23 and 2-I . The

cost elements impacting most significantly on the 1.-CC for scenario 3 arc s imi la r  to

those for scentario 2 .

2 .5. 1.4 Results of Case 1

The present provisioning system of TJSACC is based on dem and for parts and

spares; that is , those items are reor d ered only if a demand for them exists w ith in  a

specific t ime period (e. g. , 120 days) . Since the current proliferation of TMI) l-

results in low densi t ies , it is not practical or economically feasibl e to in t roduce  a

different stockage program. Therefore , IJSACC uses the operational readiness float

system to prevent TMDE failures from causing an availabil i ty problem in ful f i l l ing

the mission profile .

If the d ensity of one type TMT )l- increased (e .g., such as if s t andard iza t ion

occurred) USACC would find it cost effecti ve to have an in i t i a l  stockage program for

provisioning of TMDE rather than having to depend on the operational readiness f loat

system. t’ sing Group A as an example , I SACC would realize Cost savings of lO~
above that i f standard izat ion occur red and no initial stockage syst em were ~mp le —

menteci . The effect  gained from standardi zation is shown by case 1 as a reduction in

2—55



____ ~~~~~~~~~~~~~~~~~~~~~~~~~~~

N- CO C’ N- — 03 (-0 (-0 (-0 C’) CO
CD to to CO Co 0) C) ‘C- a) CD (-0

~~~ “-. C’.) ‘C’ 0’. 0’. CX) CO LU CD C) C’.)
Co 

I 
Co Co C’) N- NJ a)

U i i I i I I I

~~ Z ‘ — — CO C’ C) C) C) C’ C) N- ‘-4 a)
— 0 CC- to —4 C) ‘—4 ‘-4 to C) Co (-0 ‘—4 NJ

o C’ CC; C’ ~~ ~~ -4
C-I) H C’ V — — I

Cl — ____

z 0.

0 C’ N- CO (-0 NJ CO C’) CO a) LU C) C’)
CI) Z ‘~~~- ‘C 0’. Co N- N- NJ to .—I C’ LU (-0 (C)
Z 0 N C’) LU I LU (-0 Cl 0 ) 1  C D C

~~ f- a) NJ Co Co -~~ Co C’ — LU ‘C- o c’..tC a) C) (-0 C’ NJ CO C’ C’ NJ
U C’) LI) LU to 

I
o ~ Co

C’i &
0 

____ _____________________________________________

C’ U) C’) to Co — LU LU to
c ~~ 0) C’ C’-) — ‘--i LU NJ C’ Cd) .—1 03

0 Co N- C’) C) C) C’ CD ‘-4 —
— ~~ H ~ V V — NJ 

I

o
C/C-
H ~

— 0.

— C-) (-0 C) C) Co NJ a) CO 0) (-C) C’) to
- to C) LU NJ C’ C’ CO ‘-I LU LU LU
0’. N- (-0 4 N - L U 1  N.. Co ‘~~~ Co N-

— 
‘. — N- NJ NJ (-0 (-0 — a) ‘C- a) c-’)

s H -—. C) 0’. — 03 ‘C- C’ C’ L I

Cl) ~~~~ Li — —I ‘C- Co LU to

O ~ 
I

U.-
U

C’)
Cl

C
-r C-.-

14 C C- C H -~~~ CE C
- C) ~~ C

C C-.- ~
- 

- . -

~ CE C C C.- .-—‘ ‘C
C — C. — C - - -f

Li ,C C ~ C -~ C ~ — c
CE CI’. C CE C C-C C C-

d 14 C I.-. C..- C- ’ CE
14 C C --. 14 C -

~ c c ~ - . C
H C. 0. ~- H U .E 0 0 F-

2 —5(i

_ _  ---~~~- - - - - - - --~~~~ - - ~~~~~~~~~~~~~ - - . - -  - --~~~~~~~~~~~~~~~~~ --



~

N- CO C’ N- — 03 (-0 (-0 NJ CO
~~~ --  C) to (0 0) C’) CO C) C’ C’. ~~ (-0

C’.) ‘~~ 0) 0) 0) 03 LU C) C) C’)
Co 

I 
C’) Co C’) N- NJ 0)

- - I I I I I I I

Cl

~ Z - — CO C’ C) C) C) C’ C) N- — a)
I~~ ~~ 4 C C) I~0 ,—4 C) .—I — (-0 C) Co to — NJ

C C-.j C) C’ (-C) CO C’ —Cl) ‘-‘ H  C’ — — —C/)
z ~ _ _0 ~—

0 Z

• 0
4~ Z 

~~ C’ N- 0) (-0 C’-) CO NJ CO a) LU C) NJ
C’ 0’. C’) N- N. C-) to — C’ LU to CO

~ .-4 ~~ CO N~ C’) LI) 
~ 

in (-0~ ~ 0 3 - 4  C) C)
C 0) C-) C’) C’) — Co C’ — LU C’ CO C’)U ~~ (-C) C’ NJ CO C’ C’ C’)

• Co LI) LU (-0 LU N.
• I a

Co

C’)

0 
_ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _—

CO C’ C’) C’) , 1  C) CO U) (-0
Z ~~ ... — C’ C’ Co — — Co C’) NJ C’) .-4 Co

~~ 
. . . . . . - .

0 ~~~~ C LU -~C - H
0.

o
0

-~~ ~~H -
~~~~~~~

~~ C I

C I ‘—~ .C ~~ —
0.0. —~ N- CO (-0 0) LU LU CO CO to LU (-0 c’.)I-~ 0) ‘-~ to a) Co NJ N. N. N- .-I C’ C’)Co C’) ‘—I LI) a) to 0) N- C’ Co CO N-

C’) a a — — a — — “ a
H a) NJ N- NJ N- U) a) to C’ CO LU
Cl) ~~ a) — C’) Co — 0’. Co LU

0 C’) C’ C’ LU Co

o i ‘-~~ C’)0.0 ~0
—

Cl)
C
C’)
14 C CC H

‘I. 
~~ C — C

— .0 -— ~ .- C
C’) C -— —CI) ~~ 

_

0 C C ~ a ~ Cl)
0 “ ‘  .C ~ C — ~ —

~ Cl) C Cl) 0 .~ ~~ C’) ~).C’) 14 
~~ 

C ~. — C) “

-— C C 
-—

H 0-. 0. H Li — F—

2—57 



~ ._  _ __
--

~~~~~

l i fe  cycle costs through the el iminat ion of the I C C  costs for the extra l0~ (lef l~~ i t V  of

items used for the readiness float system.

2. 5. 1. 5 Results  of Case 2

The results of the computer exercises conducted to exan iine the effects oi

inflation and discounted cash flow indicate that these conditions have no s igni f icant

impact on the relative 1.-CC for PIL and non—PIT. - TMDE. If ( l iscounte ( l  cash flow wer. --

applied and! no inflat ion occurred for a 10—year period , the l i fe  cycle cos t  d l i f f e r ( nc - .--

between PH.- and non—P IL TMDI - would increase by ( I , .  If no di scounte ( l  cash flow or

inflation occurred for a 10—year period , the cost differences between i ’l l .  and non—

P11.- TMDE would lessen by approximately 2~- - A 7Y decrease in the d-os 1 d i f f e r t -n-

would occur if no discounted cash flow- were app lied but inf la t ion occurred dur ing  the

10—year period.

It is unlikely that any of the above three cond itions ~vi l l  be seen . I lowe - -;er , if

they do occur , they will not have a noticeabl e effect on nov decision to i m p l e m e n t

stan clardlization of the three P11. TMDE in the study.

2. 5. 1. 13 Results of Case 3

The life cycl e d- ) st s of PIL TMD I- in Groups B and C wil l  he fu r the r  decreased

over that of the non—P h i. -  TMDI- in Groups B and C i f  volume (hsc -000t s  are app l ied  by

the manufacturer  to the purchase price . Thi s condit ion woul d! p rObfll) 1Y occ. -ir for ih-

PIL items of Groups B and C , si nce the d lefl s itV of each will increase to over 500

items when all of the corresponding non—PIT ,  i tems arc rep laced in the USA CC

inventory. The economic effects of volu m e discounts  for I~I l . -  i t ems of the two ~roups

examined are proj ected as follow’s:

I,CC Benefit ’ 1.-CC Pc~’.- ’f i t~
Group Volume Discounts  No Volume 1)iscounts

B S ~, I t : ; , 79 7 S~ 1, 975 , 1312

C S 1, 9-19 , 913() S I , ” 5 1 , .13 1

*Benefj t  def in e(l as the d i f f er e n c e  between tue  1.-CC of P 11. and n o n — I  ~l I i’M 1 ) 1  -
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2 .5 . 2 Sensitivity Analysis Results

2 . 5. 2. 1 Variation s 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 100% 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—P IL 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 th is study

for Group A TMDE.

Four Group B, an approximate 100% (lecrease in MTBF (218 to [00 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 TMD E it can replace. It is unlikely

that the nominal MTBF for Group B is significantly less tha n 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
cycle 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
nom inal value , of 5.3 and 1.83 respectively, bef ore the LCC cost of the PIL TMDE

would be approximately equal to that of the non—P IL TMDE.

In Group B , if the MTTR increased to 20 hours , from the nominal value of 10
hours , the l i fe  cycle cost of the PIL item would be approximately equal to that of the
non—PIT, items . This condition is unlikely since , because of the modular design of
the P11, item , the MTTfl for the PIL items are likely to be close to that va lue  used in

this study .
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2 . 5. 2 .3 Var i a t i ons  in Consumables  Cost

The cost of consumabl es for Groups A and C PIL TMI )E would hav e to he more

than five times greater than the nominal value of this study befor e the LCC of the P11. -
items becomes approximately equal to that of the non—PIL items.

For Group B P I T . -  TMDE , the cost of consumables would need to be more than

1. 5 times tb va lue  used before the 1.-CC were approximately equal to that of non—P I L

items. The cost of consumables is computed ! by the 1.-CC model as a percer~tage of th e

unit cost of TMDE. The percentage value used was 12 . 5~7 , considere d a f i rm figure ~’

an increase to 20~ is needled! to equalize the LCC. Figure (3 i l l u s t rat e s  this analys is

for the three TMDE groups.

2. 5. 2. 4 Variations in Number of Hours of Operation

The number of hours that personnel spend! operating PIT . TMI)E has a s ignif icant
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 he approximately equal to that of the
non-PIT. - TMDE . This condition is shown in Figure 7 .

If the number of hours of operation increased by 20~ for Groups B or C , the
LCC would be approximately equal to that of the non—P IL items.

Since USACC has provided data on N l f O  w’hich indicates that the NHO for non—

PIL is higher than for PIT , items , it is unlikely that the values for this st odv Wo uld i
increase by these orders of magnitude.

2 . 5 . 3 Non quantifiahi e Benefits of Standardization

Three major nonquantifiab l e benefits that would be r eal ized upon stan dai’di za—
tion of the TMDE PIL were identif ied dur ing the Phase 111 economic ana ly s i s :

a. Improved morale of p~ rsonnel

h . Enhanced TMI) E reliabili ty

c . Improved! functional capabil i ty of TMD I-: .

Each of these nonquan t i f i a b l e factors ~ i l l  contr ibute  to increas in g  the cost ben ef i t s

noted from the I C C  exercises described ! in earlier sections of this report. These
nonquantif ia bl e b enef i ts  are discussed below.

l -C (  ) M P 11- 1, 1 )epartm ent of A r m y  Cost I- ~st m i  a [jug_Guide
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2 . 5. 3. 1 Improved Morale

With PIT. - TMDE standardizat ion , the morale of USACC personnel would
improve by virtue of the reduction in different  types of TMI) E in the inventory . The

following factors would contribute :

a. The number of dlifferent types of manuals for operation , cal ibrat ion
and repair and the large volume of pages associated with  the non—
PIL TMDE would decrease markedly. As a result , personnel wil l
be relieved of the concern and burden associated! with the proliferation
of documents .

b. 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

funLt ion with greater confidence and! efficiency when encountering
items wi th which th ey are familiar .

c. TMDE operators would use the same equipment types more often , in
ei -ery( lay activit ies , thus ga ining increased fami l ia r i ty .  This would
result in increased personnel efficiency for repair , calibration , and
operation of TMDE.

~~. 5• 3. 2 Improved flel iab i lity

If the number of d !ifferent TMDE types were reduced! through s tandardizat ion ,
the following conditions would promote an improvement in equipment  re l i ab i l i ty :

a. Because of their increased fami l i a r i ty  w i t h  an item , personnel would
find it easier to diagnose faul ts  and analyze the fai lure  modes and

mechanisms that cause the r el iabi l i ty  problems.

b . With this situation , more complete and more accurate fa i lu re  infor—
mation could be recorded and made available for analy ses .  As a
result , the TMDE experiencing re l i ab i l i ty  problems could be
addressed through a program designed specif ical ly to aid in
increasing re l iabi l i ty .
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2 . 5. 3. 3 Increa sed! Functional  Capabil i ty

If  s tandardization were imp lemented l for the PIT , items , USACC would der ive

certain benefits  from the increased ! functional  capability of the standardized i tems

which are not quantif iable at this t ime . An example would be the CP772 A/U of

Group B, a main frame unit capable of making measurements up to 50 M h z  wi thout

any plug—ins and up to 12. 4 GII Z with its three plug—ins of Group B. The main frame

unit can perform the functions of several non—P I L TMDE having only a l imi te d  me n —

— surement range. With the three p lug—ins , the Group B items can perfo rm f r e q u e n cy

measurements that require  as many as six to ten d i f fe rent  TMDE. Therefore the

imp lementation of the PIT .- TMD E would !  result in a reduction in the number of i tem s

required in the USACC inventory to perform these test measurements .

USACC is investigating this potential benefi t at certain sites to d e termine the
effects on availability of TMDE to accomplish the mission profi le .  No specific dot a

are available at this time to perform an LCC analysis on the subj ect of red luced
density , nor was such an anal ysis within the scope of this Phase III stud y. h oweve r ,
to demonstrate the impact of this potential benefit on LCC , a computer exercise was

accomplished for an assumed reduction in TMDE density of 20~7 . Results  of this

exercise demonstrate that USACC will derive a $3 million cost benefit  if the densi ty

can be reduced by that amount. Cost benefits derivabl e from various specifi c
reductions in densi ty are i l lustrated in Figure 5.
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APPENDIX A-2

LCC DATA FILES

File  Name  Description Page

GRPA 1 Dat a for the PIL and 11 non—P IT. - TMDE used to determine A. 2-3 to
LCC of Group A T 1\IDE for scenario I A . 2- 1i

GB PTBI Dat a for th e PIL and 28 non-PIL TMDE used to determine A . 2—7 to
LCC of Group B TMDE for scenario 1 ~-\ . 2- 1~

GRP2B I  Data for the PIL and 6 non-PIL TMDE used to determine  .-\ . 2-17 to
LCC of Group B TMDE for scenario 1 A . 2- 19

GBP3BI Dat a for the PIL and 2 non-PIL TMDE used to determine A . 2-20
LCC of Group B TMDE for scenario 1

GBP4B 1 Dat a for the PIT , and 2 non-P 1L TMDE used to determine A. 2-21
LCC of Group B TMDE for scenario 1

GRPC 1 Dat a for the PIL and 6 non—PIT .- TMDE used to determine A . 2-22 to
LCC of Group C T~\ l I ) E  for scenario 1 A. 2-24

GRPA 1 Data for PIL and non—Pit.  TMDE used for scenario 3, \ .  2-25 to
option 1: phase-in of I’LL TMDE to rep lace non-PIT .- T~L I DE A. 2-2~

GBP -\ 5 I)at a for P1L and non—PIL TMDE used for scenario 3, A . 2-29 to
option 2: phase—in of PIL TMDE to rep lace non—PIT , TMDE A . 2-32

- 

-

~~ GRP I B 2  Dat a for P11.- and non—P u .- TMD I -~ used for scenario 3, A . 2—33 to
option 1: phase—in of non—PIL TMDE to replace non— PIT , A . 2— -12
T~’iID I -

GRPC4 Dat a for P11.- and non—P IL TMDE used for scenario 3, 2’. 2-43 to
option 1: phase—in of PIT, TMDE to rep lace non—PH , TMDE - -\ . 2- 15

GR PC5 Dat a f o r  PIT , and non-PIL T \ I D E  used for scenario 3, ~-\ . 2- -lu  to
option 2: phase—in of non—P IL T \ T D E  to r p lac e non— I’ll. - ~-\ . 2- -1-~

- 
- TMDI-

GBPI B3 Dat a for the PIT , and no ii—P IL TMDE used for scenario 3, .-\. 2-49 to
option 2: phase—in of non—PIT .- T~\IDE to replace non—P Il .- -\ . 2 -5 ’-
T \ TI) E

A .2 — 1

_ _ _ _ _ _ _
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l’ il e N~ini Description Page

- - GR P A ~ Data for the PIT , and non—P h , TMDE used for scenario 3, A . 2-59 to
option 3: phase—in of I’lL and non—PIL mix A . 2-62

Note: Dat a not presented in this appendix can be obt ained from
the dat a files provided to 1 SAECOM in the form of
punched cards.
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PHASE III ECONOMIC ANALY SIS OF TMDE

Subject: I)ata Files ;  GRPA 1

00110 N }1L I I
0 0 12 0  USfr.366
00130 LC(~L I L iCUS ~50u. )~ ‘iH 5.33
OLI IAI)  H~iC 5 . 06  W I  Ith. X(’l I ôU3b.  ~~~IL .5~
~ J 150  I - M i  5.  A L I k~~~~ 310.  M L I N  I NCML ~
~~j 1~~- U  1 9 7 5  i\~ W L~ 53 NEW t) 0 NDEN 53

— 00170  197 ( -  N F u R  0 N E (~iD 0 N OE N 53
uOIbU 1977 NEub 0 NEOD U ~\ I4)~~~~ 53
00190  1-i7b N E L I B  0 N E W t )  1.) ND E N 53
U O d O u  1979 i~Eub U NEWt) 3 NOEN 53
Ou~~10 19 s0 N E u O  U NEWt) U NL)EN 53
U0~~~ U 1 92 1  NEU2 0 NEWt) U NUEN ~ 3
00230 1902 N E U E  0 NEW t) U N U E N  53
0U2’~U 1923 i\ I- Ob 0 NEWt ) U NL)I- -N 53
00250 l 9s z4  %‘-4Eub 0 NEWt) SJ NOEN 53
UUc~6U U ’N5~4
Uu~~7U  LC1\L I UCØS W 6 2 .- 4 . XN1}-{ 5 .33
UU2bu H~~L b . 06  WT 50. XMl 5500. I-A l L  •b9
00290 }~M i Ss. ,so l-’P 310.  M L I N  1 NUAL 2
UUJU0 1975 ~ D UR 3 NI-T O E) 0 N- DEN 3
00310  1 9 7 6  NI-TOW 0 NEWt) U NUEN 3
00320  1977 NEOb 0 NEUt) 0 NI EN 3
00330 19 7 5  NEUU 0 ~E L I b  U NL)EN 3
0U3 ’4 0 1~’79 N EOW U N I -WI) U N O E N  3
0035u l- i~~& NECi W 0 NL.IOL) 0 N L) EN 3

ouJ~~U 19e I -~E~.JB 0 N E U L I  U N 0E~\ 3
0U37u 1v~~2 TJ- L.-E3 0 NEW t) 0 NUEN 3
003~- U  ~~~~~ ~~~ub 0 NEW t) U NL)EN 3
u0390 I9 8 ’~ ~ Eub 0 N~- Ut ) 3 NEJEN 3
OLL.-4 : AJ 0 0 2 A

UU-~i 1 U LCAL I UCI~S l 37~~5. AI’ H ~~.9b
0U.~i U  HSC 6.02 Wi 135. ~.- ;- ; I 8000. F A I L  1.5
UULl 3u FI-~I 5u. A0r9-’ 310. MLIN 1 \CAL ~
0U’4~l( 1975  NEI.U ii NI-W i) U NUI- N 4
uu~~50 Z 9 7 ~~- \ tELyb 0 N EWt) 0 Nt)EN 4
U U A f U  1977 N EU B 0 NEW t) 0 N IJEN A
uU’~70 19 7 W  NEUS 0 NEOI) U N D E N  ‘~
UU oo() 1979 NEWE ) 0 NI-WE) 0 NDEN 4
U0’i90 1950 NEUB 1) NEW t) U NL~~ ’~ 4
UUSU U 1951 NEWS 0 NEW t) U NIJI-N -.
00510 1952 NEUFi 0 NEWt) 0 N - L i E N
00520 1983 N E u B  0 NI- ~~ 0 I~~ L 1 4
00530 1984 ~i l- Ur, I) NI- ’,jli 4 NF - -

i- - - ‘ BESt ~
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PHASE III ECONOMIC ANA LYSIS OF TMDE

Subject: Data Files; GRPA1 (Continued)

U0 5~~0 LCA6
0U550 LCAL 1 UCØS 13000. XMH 5.33
00560 HSC 13.06 WI 50. XML 13000. FAIL .89
00570 )~MI 50. AQPP 310. MLIN 1 NCAL 2
0U5~~u 1975 NEOS I NE@D 0 NOEN I
uOb’ o 1976 i”~b~~B 0 NE~~D 0 NDEN 1
00~~0U l~~77 NEOS 0 NEQL) 0 NDEN I
U i~~ 10 197 13 N E O E 3  0 NEOD 0 NDEN I
u0620 1 9~~9 NEUB 0 NEOL) 0 NDEN 1
0u63u 1913 0 NEOB 0 NEOD 0 NDEN I
j 0 & 4 0  1 913 1 NEOB 0 NEOL) 0 N[)EN 1
U0650 19132 NECiB 0 NEQD 0 NL~EN 1
uU660 1~~b3 NUOB 0 NE~~D 0 NDEN 1
00670 19134 NEOB 0 NEQU I NDEN I
OOL bO }~TA 5
6~~5 LCe~L 1 IJCUS 4675. XNH 5.33
00690 HSC 13. WI 50. XMl 8000. FAIL .139
00710 F131 50. APPP 310. MLIN 1 NCAL 4
00720 1975 NEOB I NEQD 0 NDEN I
00730 1976 NEOB 0 NOEN 0 NDEN 1
U u 7 4 U  1977 NEQB 0 NOEN 0 NDEN I
u075U 197 13 NEOB 0 NUEN 0 NDEN I
Uu7L~U 1979 NEOB 0 NEGID 0 NDEN I
00770 19130 NEGIB 0 NEQO 0 NDEN I
007130 19~~1 NEOB 0 NEQLI 0 NDEN 1
00790 19bd NEGIB 0 NE 0 NDEN I
00~~u0 19~,j NEGIB 0 NEQU 0 NL)EN I
001310 1984 NEUB 0 NEQO I NDEN 1
Uu~320 5A84W
00c,3 Lj LC~~L I UCØ~ 8827. XMH 5.33
U0b40 ri.~C 23.08 WT 50. XMl 8000. FAIL .139
U01350 1 M 1 50. AGIPP 310. MLIN 1 NLIAL 4
UU~~60 1975 NEGIB 1 NE.GIL) 0 NOEN I
001370 1 976 NEGIB 0 NEQU 0 NDEN I
OubbU 1977 NEOB 0 NE GI D 0 NDEN I
001390 1978 NEUB 0 NEQD 0 NOEN I
00900 1979 NEOB 0 NEGD 0 NDEN 1
00 10 19130 NEOB 0 NEQD 0 NDEN 1
00920 1981 NEGIB 0 NEQD 0 NDEN 1
00930 19132 NEGIB 0 NEGID 0 NDEN I
00940 1983 NEOB 0 NEQD 0 NDEN I
0095 0 19 134 NEGIB 0 NEQD I NDEN I

A. 2~ 4 BEST AVAftA3tZ CC?Y
~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ______________



I
PHASE III ECONOMIC ANA LYSIS OF TMDE

Subject: Data Files; GRPA1 (Continued)

0096 0 T~~AW2
00970 LC \L 1 UCC~ 13785. XMH 3.79
009130 1350 lb. ~. 1 50. X Ml 13000. I A IL  .63
00990 F v .l 50. A Uk ~s-~ 310. MLIN 4 NCAL 4
01000 1975 N~~~0 1 NE ~~U 0 N U EN 1
010 10 I97~ N E OU 0 NEUD 0 NUEN I
0 1020 1977 NOEL) 0 \~~Eu 0 ~‘J LJ EN 1
1u30 197o NE uB U NEuLi 0 NUEN I
01040 1979 EIF~ U NOE L) 0 NUEN 1
010 50 19130 NOEL) U NOE L) 0 NUEN 1
0 1060 1913 1 NUEB 0 NOEL) 0 NUEN 1
0 1070 19132 NOEB 0 N O E L )  U NOEN 1
0 10130 1983 NUEb 0 NoEL) U NL)EN 1
01090 1~~134 NO EL) U NOEL) I NL)E.N 1
109 5 L20
01100 LCAL I L~~0~ 41350. XMN 6.2
0 1110 1-iSC 19.04 WI 50. XMl 4000. FAIL .97
0 112u FMI 30. AOh-~}~ 31 0. MLIN 2 N C AL 4
U 11 3u 1~~7b NEOU 2 NEUL) 0 NUEN 2
01140 1976 NE~~b 0 NEOD 0 NDEN 2
Ul IS u  1977 NEUB 0 NEGID 0 NDEN 2
01160 19713 NEOB 0 NEUL) U NUEN 2
011 70 1979 NEUb 0 NEGIU () e~DEi\ 2
011 130 1980 NEOB 0 NEOD 0 i~L)EN 2
0 1190 1981 NEUB 0 NEOL) U NL)EN 2
1 195 19132 NEUI3 0 NEUL) 0 NL)EN 2
u1~~0U 19133 NEOB 0 NEUL) 0 NUE~ 2
0 1210 1984 NEOB 0 NEUD 2 NDEN 2
1215 L30
01220 LCAL I UCGS 4850. XMH 11.59
01230 HSC 19.04 WI 50. XMl 2500. FAIL 1.93
0 1240 r N !  10. AOt*~ 310. MLIN I NC A L 4
u1~~Su 1975 NL(~B 1 NEt~IL) 0 NUEN 1
OI2 oU 1976 NEWB U NEUL) U NOEN 1
01 270 1977 NEOB 0 NE.GID 0 NDEN I
01280 1978 NEGIB 0 NEQU 0 NOEN I
0 1 290 1 979 N E~~B 0 NEQO 0 NUEN 1
01300 1980 NEU13 U NE(~D 0 NDEN 1
01310 1981 NEOB 0 NE~~D 0 NL)EN I
01320 1982 NEGIB 0 NEGID U NDEN I
01330 19133 NEGIB 0 NEGIL) U NDEN 1
01 340 19134 NEGIB 0 NEQI) 1 NOEN I

BEST AVAI~~ ECO ~Y J



PHASE III ECONOMIC ANALYSIS OF TMDE

Subject: Data Files; GRPA1 (Continued)

01350 L40
01360 LCML U UCØS 41350. XMH 14.13
0 1370  HSC 10.2 131 50. XMl 8000. ~ f~lL 2.35
013130 Frvi l 50. AuPP 310. MLIN 1 NOAL 2
0I39U 1975 NEO13 25 NEUL) 0 NDEN 25
01400 1976 NEOB U NEOD 0 UDEN 25
UI 4IU 1977 NEOB 0 NEUD U NDEN 25
0l~~20 1978 NE OE 0 N E OI~) 0 NOEN 25
ul 43U 1979 NEOB U NEw) 0 NUEN 25
01 440 19130 NEUB 0 NEw) 0 NDEN 25
U145u 19131 NL)UB 0 NEUL) 0 NUEN 25
01 460 1913 2 NELU13 0 NEUL) U NL)EN 25
01470 19133 NEw) 0 NEQL) U NL)EN 25
014130 19134 NEUb U NEw) 25 NL)LN 25
U 1490 13135 113
01500 LUAL I UCOS 7262. XMN ‘1.913

I~~l0 }-ISC 17.24 Wi 134. XMl 5000. FAIL .133
01520 FMI 65. AQk-~k-~ 310. MLIN 1 NCML 4
01530 1975 NEw) 12 NEQU U NDEN 12
01540 1976 NEw) 0 NEOD 0 NOEN 12
UIS5U 1 977 NEw) 0 NEw) 0 NUEN 12
01560 19713 NEw) 0 NEw) 0 NUEN 12
01570 1979 NELL ) U NEUI) 0 NL)EN 12
015130 19130 NEw) U NE UL)  LI NUEN 12
U 1~~9U I9b1 NEw) 0 NEw) 0 NDEN 12
01 600 19132 NEw) 0 NEOIJ 0 NL)EN 12
01610 19133 NEw) () NEOL) 0 NL)EN 12
01620 1984 NEw) 0 NEw) 12 NL)~;N 12
0 16 3 0  H135I A
0 16110 LCML I U C V S  9500. XMH 5 .15
01650 HSC 17.o4 Wi 48. XML 2500. FA IL .136
01 660 FMI 10. AUh-~1~ 310. MLIN I NCAL 4
01670 1975 NEUB 2 NEW) 0 NDEN 2
01680 11376 NEw) 0 NEW) U NOEN 2
01 690 1977 NEw) 0 NEW) 0 NDEN 2
017 00 19713 NEw) 0 NEW) 0 NOEN 2
01710 1979 NEUB 0 NEW ) U NUEN 2
01720 1913U NEw) 0 NEW) 0 NOEN 2
01730 1 9 1 3 1  NEw) 0 N(~ED 0 NDEN 2
U17 40 1982 NEw) 0 NEW ) 0 NDEN 2
o l75 U  1983 NEw) 0 NEW) 0 NDEN 2
u) 7 L U  1915 4 NEW) 0 NEW) ~ NL)EN 2



I
PHASE III ECONOMIC ANA LYSIS OF TMDE

Subject: Data Files; GRP1B1

IOU Cl-~77 2AU
l b  LC#~L 1 uC13~ 3150. AMH 10.
110 h~~0 7.1311 W I  40. A4~ I 6302. IAI L 1.67
130 H”l 56. AUt~1-~ 325. MLIN I NCML 4
l11u 1 975 Li 5011 U 0 N 504
150 1976 h O  D U N  504
1.0 19 77 b U U U N 504
F/u 19713 [ ; O U U N S O ’ i
1130 1979 U 0 0 0 N 504
190 19130 b U Li 0 N 504
lOU 19 13 1  13 0 U 0 N 504
210 19132 13 0 U U N 504
220 I9~iJ 13 0 U U ~ 504
230 I9r~4 b U 1) 504 N 5011
240 i~~N16
250 L U U 1471. X 6.95
260 1350 7 .48  t I 40. X Ml 5 4 7 7 .  ~ UlL 1.16
27U H’iI 53. AO~~’ 325. ML IN I NCItL 4
2130 197 5 13 3 3 6  U 0 N 136
290 1976 h U U U N 136
30u 1977 b U U U N 136
3 10 1978 B 0 U 0 c~ 136
i20 1979 b U V U N 136
3J0 19150 b 0 Li U N 136
J~~U 19ol b U V U N 136
350 19132 b 0 I) 0 N 136
360 1 9133 h 0 o U ‘~ 136
370 19134 b U u 136 N 136
3w)
390 LOAL I UC~~5 1332 . X~1p i
1100 p-iSO 5.54 I..i 40. )cMI 66715. ~(~IL 1. 1 1
1110 1M 1 ‘45. ~~LP~P-~ 32 5. MLIN I NLML ~

1975 I’. D O N  14
‘iJU 1 9 7 6 1 3 0  D O  I~d 14
1140 1977 U U Li U N 111
‘-.50 19 713 b U U 0 N 14
1160 1979 b U V U N 14
1170 1913U L~ U I) L) N 14
4130 19131 } 0 1) U i’~. 14
119U I9~~ B 0 1) 0 N 1 4
500 I9~~3 13 U U 0 N 14
51 0 19134 13 ~. V 14 N 111

BEST AVA11A9~E COPY
-~ _



_________ ~~~~~~~~~~~~ ~~~rT ~~ :~~~~~~~~T1~i~~~~~~~ 7 
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PHASE III ECONOMIC ANA LYSIS OF TMDE

Subject: Data Files; GRP1B1 (Continued) 
___________________________________

520 u5b26
530 LL#\ L  I UCQS 3350. ~~ H 13.27
5110 1350 13.72 W I 40. XMl 6667. FAIL 2.21
sSO ~v 1  83. AOI~~ 325. MLIN I NCAL ‘4
Sr u  1975 b 3 ii 0 N 3
5 7 0  1916 13 U V 0 N 3
boo 1977 Ii 0 Ii U ~ 3
59w 19713 Li 0 U U N 3
( 0 0  3 9 7 9  L 0 U 0 N 3
6 3 0  lvw)  h O  V U
(10 19 131 h O  U 0 N 3
630 19132 13 0 U U N 3
t~’1U 19133 13 0 U 0 N 3
650 1 9 1 3 4 1 3 0  0 3 N 3
660 05M 102
(~/U LUAL 1 UC~~5 3150. XMH 6.59
t-b U HSC 3.913 W I 14. XMl 4000. IAIL 1.43
610 FM! ‘113. A Upet~ 325. MLIN I NUAL ~
iOU 1975 13 7 U U N 7
710 1976 b 0 U 0 N 7
/~~~u 1977 Li 0 Li U N 7
73u 1977 W 0 U 0 N 7
i Zi u 1s79 6 U Li 0 N 7
iso 11130 b 0 Li U N 7
/ 6 0  1913 1  13 U I) U N 7
i / U  1’i~~4 Ii U 1) 0 N 7
/ 1 3 0  19133 13 I) 1) 0 N 7
/ 9 0  19 6 4  0 U U 7 N 7
r,00 usMl59
r I O  LOAL I UC~1S 694. XM13 6.6b

h~~ L 4.23 Wi 40. XMl 4829. FAIL 1 . 1 1
5 J U  l ’r I 215. ALJ t~~ 325. MLIN I NCAL I
1340 3975 15 413 1) 0 N 46

1976 1 3 0  1)0 N 1113
c 6 U  1977 Li 0 3.) 0 N 48
137.-) 11713 1 3 0  U O N  413
13130 t 9 7~; U U U 0 N 46
r ’)0 3 9 1 3 0 1 3 0  L i O N  48
9UU 3 9 1 3 1  Li U U 0 N 48
‘110 39132  b U 1) 0 N 413

~~~ 19133 13 0 U 0 N 4 •
930 19134 13 0 0 413 N 4~

BEST AVAILABLE CO?Y
A. 2— 8

_______
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PHASE III ECONOMIC ANA LYSIS OF TMDE

Subject: Data Files; GRP1B1 (Continued)

1 40 U5(~.2U1
‘150 LCI4L I U0L~~ 3727 • ~~‘~p-j 6 .6 13
960 ir~,C I. • 5 13 1 AU • A~~l 57 137 • 1 Ml L 1 • 1 1
970 ~~~l hi. M0r13 325.  .~:L IN I NCML 2
9h() 3175 13 3 9 1 1  U 0 N 1911
‘19U 1) 7 6  b U V U  i’~ 194
IuOo 1917 13 o Li U r~i 1911
lo b  I’ i?c~ b U Li (I N 194
lulU 1979 b U U U N 194
1030 19130 1 3 0  L i O N  194
101.0 1 96 1  13 U Li U N 3 9 4
1 r ~51i 1906 b U U 0 6 194
1u6u 1’fhj 13 ii U U ~‘ 191.V 1070 I - I rA  

~~
. 0) Li 19’. r’~ 194

1u0U 060 1046
I U10 I3.~ML I ULIJ S 11300 • AL’ h 6 •
1100 1350 3.92 . 1  25 .  .)ct~1 6000. }AIL 1. 1
I fl u p- ’~ j 1iJu. ML6# 345. ~L l~’i 1 NUML 2
1 120 1975  ~ ‘ I Li U N I
1130  1916  6 U Li U N 1
3140 197 / 13 U 0. U ~ 1
3 150 19713 0 U U U N I
1 160 197 9 13 0 U 0 N I
1 1 7 0  I~~o0 13 U U U N I
1 1130  1913 1 13 U U U N 1
1190 19132 13 0 U U .~‘i I
I2UU 19133 13 0 Li C) N I
3 2 3 0  Iib’. 13 U Li I ‘i I
3 2 2 0  Cl—~u1 u33
1230 LOAL 1 00(5 11150. Ai~~i ‘4 .2 7
1411 (J ii ~~C ‘1.42 W I 25. XMl 7000. lA 1 L  .71
1150 FM ! 75 .  AO1~# 325.  ML lt’~ I NCAL 2
3 26 0  19/5 b S Li U N 5
3270 1976 6 0  U u  N b
1213U 1917 13 u U U ~ 5
1490 19 713 b U U U N 5
330 0  1979 b 0 Li U N 5
13 30 1 9 1 3 O b U U U N S
1320 1913 1 b 0 Li 0 N S
1330 19132 13 C) U U N 5

L 134w 19133 13 U Li U N S
1350 1 9 8 1 1 1 3 0 0  S N S  BESI AVML&BIE C

LLI A 
_



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ -~~~~~--~ -
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[ PHASE III ECONOMIC ANA LYSIS OF TMDE

Subject: Data Files; GRP1B1 (Continued)

136w 06030119
I~~7 U LU A L  1 UC~~s 3150. )cMh 3 . 1 3
13130 1350 3 .51 .  W A 4U. XMl 215113 . I~A 1L .i
1390 i.iv 1 lb. MLl~# 32 5. MLIN I NCML 2
I’.UU I97S b I 1 0 0 N I I
11.10 1976 1 3 0  D O N  Ii
11.41.) 1977 13 0 V 0 N I I
I1.3u I~~7o e U U 0 N 11
I A4 U 1979 13 U V U N II
11150 19 130 b 0 V U N I i
11160 19 13 1 13 U 1) 0 N Ii
1 117 0 19134 b U I) C) N 1 1
I 4o0  19133 13 0 I) U N I I
11.90 19131. B 0 0 II N 11
3 500 ) i~67
I s lu  LUAL 1 UCØS 950.  i~i’~ih 6.6 15
151U i-iSO 1.96 W i 40. X Ml 5750.  FAIL 1 . 1
153U 3 M 1  77. AU#1~ 325. MLIN I i’~CAL ~
151.’) 197 5 H 6 Li U N 6
1550 1976 13 0 U U N 6
15w) 1977 13 0 0. 0 N 6
1570 197 13 13 U 0. 0 N 6
15130 1979 13 U U C) N 6
159U 3 9 130  13 U 1) U N 6
3 6 w )  19 13 1 13 0 U 0 N 6
I’ . lu 39132 b 0 U 0 N 6
i~~2u 1983 B U V U N 6
163w 19134 15 0 I) 6 N 6
36 4 0  l~r 1 7 1 .
3 6 50 LCML I OC~~5 1005. AMH 5 .78
1660 1350 3.16 WI 21 . XMl 2500. FA IL  .96
1670 3’r~.I 1 0. A0Pi~ 325. MLIN 1 NOML 2
16 13u 1975 13 5 1) O N  5
1 9 0  1976 13 0 0. 0 N S
3100 1977 13 U UI) N 5
1 7 1 0  3 9 7 1 3  13 0 Li U N S
172U 3979 b U U 0 N 5
1730 19130 13 0 U 0 N S
174 0 1913 1 13 0 I.) 0 N 5
3 7 5 0  3 9 1 32  13 0 U 0 N 5
176 0  3 9 1 33  B 0 U 0 N S
17 70  19134 13 0 U S N BEST AVAI L4BLE CWY

A. 2—lO

Lii 
_ _ _ _



PHASE III ECONOMIC ANA LYSIS OF TMDE

Subject: Data Files; GRP1B1 (Continued)

1 / 1 5 0  M1020
1790 L I U 694.  X 7 . 7 7
113w ) 1350 6. W T 40. XMl 6000. I A I L  1 .29

- 

. 
1 13 10 I M I  IUO. A(~l~l~ 325. ML1N 1 NCAL 2
11320 3 9 7 5  13 I 0 0 N I
313 30 1976 b 0 D 0 N I
1134U 1977 13 0 1) C) N I
3 1350 3978 ti 0 1) C) N I
IoôU 1979 13 0 I) C) N I
lb7U 39150 B U U U N 1
113w ) 1913 1 13 0 3.) 0 N 1
IPS9 U 19132 13 (1 I.) 0 N I
190 U 19133 b Ci 1) 0 N I
1910 19811 B 0 3.) 1 N 1
1920 UI1bUb
3930 I_CAL 0 U CC~ 1250. 1cMH 6.613
19’i U 1350 2 .66  W I  40. XM l 60U0. FA lL  1 . 1 1
1950 3 M l I  tOO . Aldl*’ 325. LMLIN I NCAL 2
196U 1975 13 1 1) 0 N I
1 970 1976 B 0 I) 0 N I
1913w 3977  13 0 0 0 N I
1990 1 9715 13 0 U 0 N 1

~ UUU 1 979 13 0 1) 0 N I
6 U 1U 19130 b U U 0 N I
2020 1981 13 0 1) 0 N I
2030 19152 13 U Li 0 N 1

~ u’.o 1’1153 13 0 D 0 N 3
4USIJ 19 1 3 4  Li 0 U I N 1
40 6w 0 1 1 9 3 1 3
2070 LCAL 1 UCØ& 1393. XMH 111 .5
60130 p-450 9.32 W I 29. XMl 6000. ~MlL 2.42
2090 3M! 100. A~~a~~ 325. MLIN I NCAL
j uw u 1975 13 1 0. U N 1
JUIU 1976 B U 0 0 N I
JU2U 3 9 7 7  13 0 3.) Ci N 1
.iU3U 1978 13 0 Li U N I
Ju4 U 1979 13 0 Li 0 N I
3Ci50 19130 13 C) Li C) N I
JUb U 198 1  h O  L i O N  I
30 1’) 39152  Li U 0 0 N 1
JU13U I 9 1 3 3 B 0 0 0 N II ~ 

3090 19134 F.s U U 1 N ~ BEST AVAJLABLE COPY
i. 

-



PHASE Ill ECONOMIC ANA LYSIS OF TMDE

Subject: Data Files; GBPIB 1 (Continued)

3 10 w  C 2 5 1 3 5A

~~11u LOAL I LO h U  560. XNH 6.(~
3 120 1350 3 • ~~ t’ 13 I AU • A/ 1 6uOU • i MI L 1 • II
3 3 3 0  i~~.l IUU. Al~~~-~ 34 5.  MLIiN 1 NUA L 4

~~I~~
) 1’~7 ’  U 16 i~

j U N 16
3 Su 1,76 Es U V U 6 16

J ) 1 3 U  3 9 7 7  I; U o 0 6 16
3 1 / 1 )  197~~• 13 U 0 0 6 16
3 I~- u  l~~ / 9  E U U U \ 1 6

~ 1-iu 1v~~0 13 0 U U N 16
j CW U 1 913 1 13 U 0. 0 N 16

~ J21U 1962 13 0 U U N 16
J22U 1913 3 b U 0 0 N 16
3230 39811 13 U U 16 N 16
3211u s3 F I I 2A
34 50 LCA L 1 OUSo 3 40 0 .  Xt ’lH 6 .69
J~~60 u SC 3.94 WI 40. AN! 6000. FAIL 1. 1
3270 HI  IOU. A~~rfr 325. NLIt’. 1 NUAL 2
321313 1975 h I V U N 1
32~~U 1976 13 0 Li U N 1
J3OU I v7 7  U U U U N 1
ijIw 19713 13 U U U N I
3360 1979 13 U Li U N I
3 I~~~1) 19130 13 U V U N I
3J4U 1 913 1 13 U U U N I
3350 19134 0. 0 Li U iN I
.~~~>1) I’irJ 13 U Li U i~i 1
33 70 1964 13 U Li 1 N I
3313U h37311M
3 3 i u  LUC.L I 006 s 1100 . AV H J . d~9

3400 i-i. U 4 . / A  W I  40.  A l~ ! J  700 0. i I-.IL .513
3111U F~~ I 75 .  ML~#6 325 .  NLIN I NLML ~
31.21) 19 7 5  b 2 Li U N 2
3113/) 1976 13 0 U 0 N 2
31.40 liii U U U 0 6 4
31150 197 13  Es U U U N 2
3~.eu 1979 13 U U U N 2
3’~iU I V oU  13 0 V U N 2
3~~~ - . I, 1983 13 0 V U sj 4

39132  u 0 V U N 2
J5U U Iv~iJ Li U U 0 N 2
35 10  1981. 1 U U 4 N 2 

BEST_ AVA1LAB~E COPY
A.2— 12



I

PHASE III ECONOMIC ANALYSIS OF TMDE

Subject: Data Files; GRPIB 1 (Continued) ____________________________

356 0 C~59
.i53U L 1 13 420. A .7
351.0 H~~U 1 .1 133 40. >~N 1 3667. Fi IL .14
jSSU ~~.i ‘40 .  ~~~~~3-~ 325.  NLI6 I I~CML 2
3560 1975 13 1 U U 6 1
j 57 u 3 9 7 6  13 U Li U N I
J5~~ I ) 1977 13 0 V U ‘4 1
,i~~~JU Iv/ 1 U U U r’i I
i -u i - I97’i 13 U U U N I

t I U 3 9 13 U U U N I
3 (2 0  19 1 3 1  13 0 U U N I
j I, 3~

_ I 9 4 L 13 0 1) N 1
3 640 19133 13 0 U U N I
~j r 3  191311 t .  U Li 1 N 1
JU6U 5523U
3670 L I U 1904. A 7 . 9 1
36 130 H~~C 7 . # z ~ 1;1 11(1. ~;il 4250. ~ Ml~~ 1.36
3 9 0  H~1 55 .  Mt~ 66 325.  N U N  1 NOAL 4
3/ 0 0  1975 0 A V O N / i
J 7 I O  1976 13 0 0 0 N 4
3720 3 9 7 1  i-~ u Li U 6 4
3730 19 7 13 6 0  U U N
37110 1979 1’ U V U N ~4

3750 39 130  13 U 0 0 iN 11
376(1 198 1 ~ U U U N ‘i
3 7 70  1982 13 U U C) N Ii

37 13U 1963 13 0 0 0 6 ‘1
3790 19134 13 0 U 1. N ‘4
3600 1352 1 16
3 1 3 3 0  LUM L I 0005 7i55. AN13 2 .03
31320 1350 1.1 1 - 3  21. . XN 1 4000.  I M IL  .311
JbiU HV,I 1.9. A0u-~F 32 5. NLIN I NCi~L 11
Je,1.0 1 ij :  13 7 U U N 7
JobO 1976 13 0 U 0 N 7
3 1360 1977  13 0 V 0 ‘ 7
3870 1976 13 U U U 6 7
313130 39 79 13 U 3.) 0 N 7
31390 19130 13 0 U U N 7
3900 1 9 1 3 1  b U 1) 0 N 7
3 9 3 0  1982 B O U O  N 7

~ BEST AVAILAB~.E COPY
I ii I

iLII ’ - -----—-
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PHASE III ECONOMIC ANA LYSIS OF TMDE

Subject: Data Files; GRP1B1 (Continued)

3940 852 124
3950 LUAU I UCOS 133U. XNH 5 . 136
3960 h:~ C 3 .84  1- il 22. ic~~1 6 6 6 7 .  I A IL  .913
J91U } N 1  bJ. AC13i~ 325 .  MLIN I NCML 2
3960 1975 13 6 U U N 6
3990 19 76 E. u Li U N 6
4000 1977 Es U Li 0 ‘i 6
‘4100 197 13 13 U U U N 6
411 1)  1979 13 U U U N 6
11120 19w) h U V U N 6
‘iIJU 3 9 1 3 1  13 U V U N 6
111110 19132 13 0 1) C) N 6
11150 19133 13 U Li C) N 6
4 3 6 0  19131. b 0 0 6 N 6
4 3 7 0  H522 113
111130 LUA L I UCU~ 9 130.  XNH 6 . 9 1
113 90 1350 3.13 Wi 6.5 XMl 6667. FAIL 1 .15
11200 FNI bJ. M0~~)-~ 325. ML IN I NUAL 2
42 10  1975 13 3 U U N 3
11220 3976 13 0 Li U N 3
11430 1977  13 0 V U N
11240 19 113  13 U U U N 3
4450 1979 13 U U U N 3
‘4260 1980 13 0 V 0 N 3
427 1 3 9 13 1 13 U V U N 3
42130 19132 13 0 U 0 N 3
4290 19133 13 U Li U N 3
A3 UU 19811 13 0 U 3 N 3
14330 135243L
1.320 LUAL I UCUs 3150. AF” h 10.1
4330 uSC 10.43 1 3 1  40. XV. I 6333 .  F A I L  1 .615
4 3443 FM I 92. A0P~3~ 325.  MLIN 1 NCAL 4
4350 1975  13 6 LI 0 N 6
4360 1976 13 0 U 0 N 6
‘4370 1977 13 U U U N 6
43 130 3 9 7 8  13 Ci U U N 6
4390 3 9 7 9  b U V U N 6
44U0 1980 13 U Li U N 6
411 10 19 13 1 13 0 Li U N 6
4114w 19132 13 (1 V 0 N 6

::~ b 0 6 N 6 BESt AVAII-ABt.E COPY
A. ~— 14 

- ‘ - ~~~~~ -__ ~~_ _ _ —



I
PHASE III ECONOMIC ANALYSIS OF TMDE

Subject: Data Files; GRP1B1 (Continued)

4450 06024
446U LUAL 1. ~ l;t~s 1475. XiViu 6 .6 13
4470 1350 7.oA 01 40. XMl 6U00. FAIL 1.1
44/30 FNI 100 . Ml 325. ML IN 1 NCAL 4
4490 1975 13 4 U U N 2

~ 5u0 3 9 7 6  13 U Li U N 2

~~5 1U 1977 13 U V U N 2
454 0 1978 13 U U U N 2
‘4530 1979 F’ (3 U 0 N 2
45 40 1913 ’) 13 1) Li U N 2
4550 19 13 1 13 U V U N 2
4 5ts U 19132 b U U U N 2
4570  1913 o~ C) Li 0 N 2
‘15130 19 134 13 0 U 2 N 2
‘459 0 A~~ ib6
‘thOU LUAL I UCOS 16b0. ANH 6.613
11wl U h~~C 2.U 131 40. XMl 7333. FA l L  1 .1
‘ft4U ~ i~ l 67. 14~~~l~ 325. N U N  I NCAL 11

‘4 1330 1975 13 3 U U N 3
‘~64() I~ ’76  13 0 3.) 0 6 3
4(50 1977 Es U V U N 3
4660  3 9 7 1 3  B U Li U N 3
‘413 / U  1979 13 U V U N 3
‘46 130 1 9 1 3 1 ) 1 3 0  V U  N 3
4690 1981 13 0 Li Ci N 3
‘47 00 I9~s~ 13 0 Li U N 3
4710 1983 13 U Li U N 3
‘7’~0 1~~~4 b U U 3 N 3
11(30 36152
47110 LUAU I UCCS 2072. ANH 6.613
4750 1350 3 .1311 1- 1 ~0. A e”i I 6OUU. FA lL  1 . 1
11760 FM I IOU. MLt~~ 325. N U N  I NCAL 2
4770 1975 13 3 L; U N 3
47 hO 1 9~/ 6 F’ U V U ‘i 3
4790 3 9 7 7  13 U U U N 3
‘4 1300 19 7 1 3  13 0 Li U N 3
‘~- I U  3979 ~-i U Li U N  3
‘. 2() 19130 13 0 Li 0 N 3
4133/i  I9o1 b U U U 6 3
4640  3 9 1 3 2  b U U U N 3
41350 19~~3 13 1) 0 U N 3
111360 191311 13 U V 3 N 3

BEST AVAIL43~E CC??
A .2—15

—— - -.. —-—. -- ,, 
— —.~~~. -~~~~~~~~~~ -~~~~~--- “-,-
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PHASE III ECONOMIC ANA LYSIS OF TMDE

Subject: Data Files; GRPIB] . (Continued)

4 7 0  ~ t 7J16M
‘-icrw LUA U 1 UCUS 2590.  X MH 6 .6 13
4 6 90  h~~U 5.314 1 3 1  40. XMl 5906.  ~ A 1L 1. 1
‘49U0 F- ~l 47. 40P3’~ 325. MUIN I NUAL 2
4910 1175 13 16 V U N 16
494U 1976 8 U Li 0 N 16
‘4 9 3 1 3  1977 F 0 U 0 N 16
‘~“o 1v76 o 0 13 0 ‘~ 36

~ v 5u 1 i79  13 U /j  U N 16
‘i~~6U 19130 1 U U 0 N 1o
497/i 1 9b 1  13 U U U N 16
L496 U 19c~2 H U Li 0 N 16
49 9 0 3913 3 13 0 Li U N 16
5uuU 1964 3., U U 16 N 16
SU IU C13004
5U2u LCAL 1 000s 1350. XMH 6.613
Suit) 13513 7.0 W I 40. XMl 6000. F A I L  1.1
50140 i’ ’l 100. AU/’F~ 325. MLIN I NCAL 4
5050 1975 Li I 1) 0 N 1
3060 19 76  Li U V U N I
S o lo  197 / Li U Li U N I
SUOU I 9 7 o  U U U (3 N I
5090 1 .‘ 7 9 13 0 U U N
51ou Iv o w  13 0 1) 0
~ I I u 1 913 1 13 U U U N
512/) 1113 2 13 0 U U N I
5130 1903 13 U Li U N 1
s 3 ’ iu I~~oA 13 U U 1 N 1

nrc~ ~~~ ~~
5.3r ~~~~~DL)I tt~~~~JUdJ ~L.~ i’I

r I
A.2—16 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .~~~~~
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PHASE III ECONOMIC ANALYSIS OF TMDE

Subject: Data Files ; GRP2BI

100 U~I72UU2
11 0 LUAU I UC13.~ 1350. io- i-i 1.39
32u rii13 2 . ’,c. 1-~i 9.  XM l 5391 • F/~ 1L .27

1 3w F’~1 Si. A013r~ 13 0. MLIN 1 NUAL 6

140 1975 13 7 u U U N 7 U
1 50 1 97 6 u 0 Ii U ~ 7 0
1130 3 9 7 ! 13 0 Li U i\ 70
170 19713 Li U Li U N 7t ~)
1 130 1979 13 o Li 0 6 /0
lvu I9 ru b U Li U N 7U
oOU 19 o 1 t U Li (~J N 1(3
21w 19~~2 13 0 1) U ‘i 70
220 I9o’3 b 0 U 0 N 70
c~3U 19o11 13 U U 70  ‘~‘ 7u
6111.) U\ iN2 lU
250 LUAL I LUC~ 1 062. X N h  2.3/3
260 h~~L 4 . /413 13)  9. ANI 652~.. F AI L .4
270 ~~~ 133 .  A U r i — ’ isu . MUIi\ 1 NCML 4
2130 3~’75 13 ~0 U U N A U
290 1176 13 0 U U N 40
W U 191 ! 1 3 0  L i O N  40
330 19713 0 Li 0 N 40
J2u 1979 13 0 U Ci ~ 40

~~J (J 3~~ -~u 13 U Li U N 4Li
JA U I 9 U I L U L O N A U
350 1962 Fi U Li U 6 40
J130 i 9 o 3  13 U Li U i’~ 40

~i7U 19~~ 13 U U 40 N AU
M.~ 3t374L

)90 Lu’iL I UL~U~ bSU • Av )h 4 . 1 3
‘4UU h~~U 5.2 1 .3 9. Xi~ I 4600.  r 1 3 l L  .71
410 FM I 64. Au3 - P~ I So. MLi i\ 1 i’~UAU 4
‘444) 3975 13 L U U U N IV
I~3() 1976 3.’ (3 [1 0 N 10
440 3977 b O  L i O N  IC )

‘451) 19713 13 U LI U N 10
460 1979 13 0 U U N IC)
‘i70 39130 1 3 0  L i O N  1(3
‘4130 I-ii- ’ I 13 U U 0 N 30
‘i9U I 9 1 3 2 1 3 U U O N I O

BEST AVhftJ~~ [21
• A .2—17 

~~~ -- .~~~~~
-..--,--~~~~~~~~~~~~~~ --,- -—. • -~~~~~~~~~~
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• PHASE III ECONOMIC ANA LYSIS OF TMDE

Subject: Data Files; GRP2BI (Continued)

• SuO 19b3 13 0 V U N 10
5 1 w  I9r.4 13 0 Li 10 N 10
520 13V3~~4
5.~0 LUAU I 00135 137 11 .  XNH 3 .22
5141J r-i5U 5 .3~~ 13 1 9. XMl 4750 . F A I L  .54
550 b ’ ) ‘ 4 - •  Ao~~h~ iSO. MLIN 1 NCML 4
560 1915 13 11 U U N 11
s70 1’ilo h U v U N 4
5/5 0 3 9 1 7  b 0 Li U N 4
590 1-37.3 13 U Li U N 4
6 0 / i  I~’7~ L U Li U ~ 4
e.j U l~~t,u ~~. U Li U N 4
t~4U 19C~I b U O 0 N 1 1
(31) 1’i~~? 13 Li V 0 6 14

~~~~~ I~i ’oJ 13 U Li U N ‘4
0513 191314 13 U Li ~4 N A
‘ ( ‘ U 1356DL,
o/ U LUAU I UCOS 1350. XM H 2 . 134
6130 i-iSO 5.0 133 IU. XMl 667. FAL L .47
139U F~~ l 40. AW -~~ ISO.  MUIN I NUAL A
70u 1975 13 3 Li U N 3
fl U  19 _/ t. 13 U Li U ‘i 3
/40 19 77 b U Li U N 3
730 1v713 b U U Ci N 3
7 ’ii i 3919 13 0 U U 6 3

• ISU 19130 13 U Li U 6 3
/(U 3v b 3  b U I) U N 3
/ 7 0  19132 b 0 V 0 N 3
760 19o3 1 3 0  0 0  N 3
( 9 1~ 19134 13 U V 3 N 3
13uO 1 3 5 2 5 1 1 3
b 30 LOAL I uU(iS 1350. XM13 .13/3
1340 uS C 2.1113 131 6. XML 4444. FA IL .35
1330 FNI 60. Au~’F’ ISO. NUIN I NUML 2
1340 1975 Fi ‘9 Li 0 N 9
1350 1976 13 U 04 U N 9
1360 3977 1 3 0  V U  N 9
e,7 (J 1 9 7 i - j b ( 3 V O N 9
l- r.U 3979 13 0 F) 0 N 9
69U I’ ~uU 13 U 0 0 N 9

BEST AVAilABlE CC??
• A .2— 18

j
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PHASE III ECONOMIC ANA LYSIS OF TMDE

Subject: Data Files L GRP2B1 (Continued)

900 19/3 1  13 U 3) 0 N ‘9
• 9 1(3 19~~o b U Li U N 9

92(3 19133 13 U Li 0 N 9
930 l’oA b U 1.) 9 N 9
9140 135253w
950 LCMU 1 UUkS /350 .  XMN 1.15
960 1350 2.26 (-i ~~. XMl 31375. FAl L .19
97U FM ! 20. M01313 150. N U N  I NUAU 2
9130 1975 13 ‘1 U U N ‘I

990 197 6 13 U U (3 N ‘4
3000 I’9 7 - 1 E U U O N A
1 010 1 9 7 / 3 1 3 0  D O N  A
1 020 1979 b U U U t’~ 11
1030 19130 13 U V O N  4
IU4U I 9 B I H O L i U N 4
1050 19~~ 13 0 U 0 N A
1060 1963 13 0 1) U N A
1 w 7 U  19 /34  13 0 U 4 N 4

BEST A VA/MW 
w

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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PHASE III ECONOMIC ANA LYSIS OF TMDE

Subject: Data Files; GRP3B1

tue U~J20U3bU
110 LUAU 1 00135 1150. AM13 .73

• 120 uSC 3 .06  1-fl 9. Ai~i l 6921. FA IL .12
130 F ” l  ‘-ui . A01-~13 ISO. ~‘1LIN 1 NU~~U I
1 140 3 9 7 5  b 23 Li U N 23
ISU I9 7 6 1 3 0 U O N 2 J
16/i 1177 13 U Li 0 iN 23
17w 39713 b U Li U 6 23
3 1 3 0  1979 13 U Li U N 23
190 19130 13 U Li U N 23
20’J 19 13 1  13 U 13 0 N 23
210 19132 13 0 13 U N 23
220 19133 13 U U 0 6 23
230 191314 13 0 U 43 N 23
2141) C V200Ju
230 L~~[-L I UU WS 1327 • XNH .42

= 46U 1350 3 .46  W I 9. X Ml  366 7 .  FA l L  . 3
270 FM ! AU. 6131-’i-’ 150. 6LIN I N U A L  2
2130 1975 F~ 22 Li U “i 22
2’9u 1976 L. U Li U N 22
3uU 3977 13 U 13 U N 22
310 19713 1 3 ( 3  V U  i ’~ 22
320 3979 13 U I) (3 6 22
330 19/30 13 U U U ‘i 42
.340 l - t o l  u 0 U U N 44

~iSU 1 9 2  b U Li U t\~ 22
360 1903 13 U U U N 22
3/U I~~o4 i- i U U 22 N 22
3130 UV2UUJ/lu
.390 LUAU I 00135 II5U . A13h .5
4130 u S C  4 . 6 6  / - i  9. Ai’ 1 13000. F~~IL .1
1410 b Y i l 50. Aws-~r IsO. ~LIN I INC MU 6
l4 ) ~) ( )  19 7 5  H I U U N I
1430 1 9 / i  1 3 0 0 0 6 1

‘4’4U 1~i77 r- 1 . w U 6 1
450 19713 13 U U U N 1

‘4titJ l979 L i O L i U N 1
47(3 19130 13 U U U N 1
4 130 191) 1 13 U U U I’) I
490 1-1132 13 0 U U N I
5w/i 19133 13 U U 0 6 I
Sb I~~~4 F’ U U I N I

BEST . AVAI LAB~E COPY
A .2—2 0

• - • - _—

~ 
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PHASE III ECONOMIC ANA LYSIS OF TMDE

Subject: Data Files; GRP4B1

• iuU UVJU59
• l iii LUML 1 UUOS 2270. XM13 2 .29

• I~~U 13SC 3.213 13 1 14. AIlal 76135. F A I L  .313
1.30 F M !  511. Mot~h.i 150. MLIN 1 u’i~LML I
3140 1975 13 43 Li O N  43
150 1976 13 0 1) 0 N 43
160 1977 13 0 0 0 N 43
170 1978 B 0 0 0 N 43
1/30 1979 b U Li 0 N 43
190 19130 13 0 Li 0 N 43
100 19131 b O b O N 4 3
2 10 19b4 b U  D O N  43
4213 3963 13 U U 0 N 43
4 3 1 1  19/314 13 U U 14.3 N 143
2140 ri259UPi
1350 LUAL 1 UUO~, 2313. XM13 4.136
260 I-iSO 5.2~ V1 30. XMl 6 000. F A l L  .13 1
270 I- M1  IOU. IW~1-’r 150. MUl~ 1 NUMU 4
2130 1975 13 I Li (J N I
c ’ 9 U  1976 13 U U 0 N 1
300 1977 13 U U U N I
3Iu 19713 13 (3 1) 0 N I
32~. 197 9 F’ 0 U U N I
330 19e 0 13 0 1) (3 6 3
3Z - U 1 9131 b U U 0 N 1
3513 19132 13 U Li U N I
3613 19133 13 U 1) 0 N I
3/ u  1 91314 13 U Li I N 1
JiU 13259013
390 LU/-IL I oCc~~ 21420. AM 13 1.137
400 13313 6 . 3 4  w 1  30. XMl 662(3 FA I L  .31
4 3 ’ )  F~~ I 70. A LJ1313 150.  MLIN I t’~CA U  2
1440 1973 42 L i O N  42
1430 1976 F’ U U 0 N 42

~ AU 1977 b U I) 0 N 42
ASO I 9 7 1 S 1 3 Q D U N 4 2
‘i(,0 1979 13 0 V (3 N 42

1980 ~~ O D O N  42
Au0 1 9 1 3 1  V 0 0 0 N 42 BEST AVAIL43LE ~fl-
5 10 3 9 1 3 4  13 0 04 42 N 42 V

A. 2—2 1

- - 



PHASE 111 ECONOMIC ANALYSIS OF TMD E

Subject: Data Files G RPC1

GRPC 1
100 H432A
110 LCAL 1 UC ØS 625. XMH 1.83
120 HSC 3. WI 11.5 XMl 6413. FAlL .61
130 FMI 88. AQPP 150. MLIN I NCAL 2
1 40 1975 NE1~B 315 NEQD 0 NDEN 315
150 397 6 NE1~IB 0 NE~3 D 0 NDEN 315
160 1977 NE(~B 0 NEOD 0 NDEN 315
170 1978 NEOB 0 NE/~ID 0 NOEN 315
1 80 1979 NEFIB 0 NEOD 0 NDEN 315
1 90 1980 NE (~B 0 NEOD 0 NDEN 315
200 19 13 1 N E~~B 0 NE~~L) 0 NDFN 315
230 1 982 NEOB 0 NEQD 0 NDEN 315
220 1983 NEOB 0 NEOD 0 NDEN 315
230 1964 NEBB 0 NEQO 315 NDEN 315
240 USM9S
250 LCAL 0 UCØS 625. XMH 2.74
260 HSC 7.1 WI 16. XMl 5914. FAIL .91
270 FMI 88. AQPP 150. ML 1N I NCAL .91 -
280 1975 B 109 0 0 N 109
290 1976 8 0 D 0 N 309
300 1977 B 0 0 0 N 109
310 1978 B 0 Li 0 N 109
320 1979 B 0 0 0 N 30 9
330 1980 B 0 0 0 N 109
340 1981 B 0 Li 0 N 109
350 19 82 B 0 0 0 N 109
360 1983 B 0 D 0 N 109
370 1984 B 0 0 309 N 109
380 U SM I6I
390 LCAL I UCØS 902 . XMH 2.74
400 HSC 6.664 W i 16. XM l 5807. FA IL .0
400 HSC 6.64 WI 16. XMl 5807 . FAIL .91
410 FMI 37. AOPP 150. ML IN I NCAL 4
420 I975 B 2 6 0 0 N 2 6
430 1 976 B 0 Li 0 N 26
440 1977 B 0 0 0 N 26
450 3978 B 0 0 0 N 26

460 1979 B 0 LI 0 N 26
470 1980 B 0 Li 0 N 26
480 1981 B 0 0 0 N 2 6
490 1982 B 0 0 0 N 26

D 26 N 26 BESI AVA11f3~~ 
CQ?N .

A. 2—22



1,
PHASE HI ECONOMIC ANALYSIS OF TMDE

Subject: Data Files GRPC 1 (continued)

I
520 UsM260
530 LCAL 1 UCØS 625. XMH 2.74
540 HSC 4. WI 12. XM l 6736 . FA IL .91
550 FM 1 37. Al~PP 150. M L1N 1 NCAL 2

560 1975 B 74 D 0 N 7 4
570 1976 13 0 1) 0 N 7-4
580 1977 B 0 0 0 N 74
590 1978 13 0 D 0 N 7-4
600 1979 B 0 1) 0 N 74
610 1980 B 0 1) 0 N 7-14
620 1981 B 0 04 (1 N 7-4
630 3982 B 0 0 0 N 74
640 1983 B 0 U 0 N 74
650 1984 B 0 0 74 N 74
660 TSI25A
670 LCAL 0 UCO S 487 . XMH 2.74
6130 HSC 1.3 WI 12. XMl 2500. FAIL .91
690 FMI 10. A~~PP ISO. MLIN 1 NCAL 1.3
700 39 7 5
700 1975 B 2 LI 0 N 2
710 1976 B 0 0 0 N 2
720 1977 13 0 U 0 N 2
730 1978 13 0 1) 0 N 2
740 1979 B 0 1) 0 N 2
750 1980 B 0 Li 0 N 2
760 3981 B O D O N 2
770 191313 U- U 1- U N ~
780 I 9 8 3 B 0  0 0 N 2
7 90 1984 B 0 LI 2 N 2
800 314318
1310 LCAL 1 UCOS 616. XMH 2.37
820 HSC 6.56 WT 12. XM l 6518. FAIL .79
1330 FM! 58. AGIFP 150. MLIN 3 NCAL 4
1340 1975 B 55 0 0 N 55
850 1976 B 0 D 0 N 55
860 1977 B 0 0 0 N 55
870 1978 13 0 F) 0 N 55
8130
880
1380 1979 B 0 0 0 N 55
890 I 9 B O B 0 0 0 N S S
900 1981 8 0 D 0 N 5S
9 1 0 1982 13 0 0 0 N 55

I I BEST AWJ L~ .1~ co~i- - A. 2— 23 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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PHASE Ill ECONOMIC ANA LYSIS OF TMDE

Subject: Data Files GRPC1 (continued i

920 1983 8 0 D 0 N 55
930 1984 8 0 D 55 N 55
940 G454A
950 LCAL I UCØS 6 • XMH 4.31
960 )ISC 3.82 WI 12. XM l 5581. FAIL 1.4
970 FMI 85. AQPP 150. N U N  1 NCAL 2
980 1975 B 49 D 0 N 49
990 1976 B 0 D 0 N 49
1 000 1977 8 0 D 0 N 49
1010 1978 B 0 D 0 N 49
1020 1979 B 0 D 0 N 49
1030 1980 B 0 D 0 N 49
1040 198$ 8 0 D 0 N 49
1050 1982 8 0 D 0 N 49
1060 1983 B 0 D 0 N 49
107 0 1984 0 D 49 N 49

- S

B~S1 - ~~ MJ~Zii CO?N

I
A. 2- 24 

~~~~~~~~~~~~~~~~~ — ---- - -~~- ••• •-



PHASE III ECONOMIC ANA LYSIS OF TMDE

Subject : Data Files GRPA4

3(30 6hi-’~-~4 F)A1P F1L 3~
u 0 3 1 u  6I3I L 11
u0 120 o5M366
Uu130 LUAL 1 0LL~~ 450u. ~~~ 5.33
uU1~~U PIbU 13.06 ~~j 1413. A ’ !  (‘USc . r A I L  . c .~~
uUISU P ivu l 55. u~ rr 310. r’-L !N I No/iL 13

l~~U 1915 Ii 4 U (J N ‘~
I/ U 19(6 13 S Li U 6 9
I 130 I ~7 7 F- 13 13 U 6 1 /
3 9 0  3~~7b 13 30 U u ‘~ 27

~W() 19 / 9 13 13 U 0 N 35
13 10 19130 13 5 Li (3 r~i 40
1 3 1 5 3 9 / 3 1 1 3 5 1 3 0 6 4 5
1320 39132 b 11 U U N ‘49
24(3 3 9 / 3 3 1 3 2  l i O N  53
1350 19134 F’ 2 U 53 N 5.i
001360 L-ufr1311
UU27IJ LC~~L I LJC~~5 e62’4. A~~h 5.33
0013130 /3SC 13.06 ~~1 50. AMI  550U. PAIL . .139
U0~~’0 FM! 55. ‘4L~~~ 3343 . v,Ll6 I l\U#IL 13

30u 1975 13 0 1) 1) 6
J10 0976 13 0 U ~
313 (3 3977 13 U Li U t~ U
3.30 I~~(13 h o  U w  N O
-~~4u 1 9 7 9 1 3 0 1 3 0 6 0
350 39130 13 U U U f’- U
3 0  39o1 13 U 1) 0 6 0
i l u  1 9 1 3~ 13 0 (

~ U N u
~ir- u 3~~~ 3 F’ U V u N U
3’-iu  19~~4 13 u 13 U r’~
00400 L)U2A
UU’4IU LC4L I UL~~. 13 / 1 3 5 .  A~~~fl h. -1F
0014130 P150 6 .02 ~~

- 3 1 35 • A I~ I btUU • r A IL 3 • 5
00430 1 ” l  So. Ai.ir r 330. -‘L16 I NUHI. C

435 1975 3- U 1) 4 N ~
414U 1976 13 0 04 0 N U
460 3917 b U Li (3 6 U
1170 1 9 l 1 3 b O E i U N U
ArO 1979 13 U U () N U
49(3 I,’~s U h 0 L I O N u
5(3(3 1 9 1 3 1 1 3 0 1 3 0 6 0  

- =
5IU b 9~~~~b 0 L j U N U
54(3 I 9 1 3 J b t i L u U N U
530 1-,’b4 b U Li u N U

BEST AVAILA8~E COPY 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . ,  --



T~~~~ ----~~~~ -- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I
PHASE III ECONOMIC ANA LYSIS OF TMDE

Subject: Data Files GRPA4 (continued)

UL ’,I L  [ L I -I

(I 01-  - 0 & - i .~ ,i.i t i  • / .  - P~ ~~ • 
- 1

) ) L ’ t l  ~~~~~ L . . U~~. l_ I ~-o . i’. - - 1 r t.j UO. r~~~ j i  .c, -1

UU~ ) f t 1  r ~ I ~) t .  • ‘ L r t  31u . t I \  I \L~~,L

‘ i C - ) I - / 
~ ‘ U U U ‘- II •

—~‘,,j 3 .1 I t -  I. 1.1 1- L i  )\I I.

I L , , ?  3 / I l  ii 1- I.i I_ i - -
I it  I ‘i / I~i 1 0 \ (1

L i  3 ~ I 1 U L Ii t\  U
II 3 ‘ I.. ) Ii I’ U U

r - ~iU I I r’  u ~ u 6 II

l~~ ) L )  l - / t - --’ U U U i’~ U
I I Ii 3 -, 1-- i 4 ,  3 .i ( i  1 Ii

~ I i  3~~’ i = ’~ 4 L~ U U I’. Li

I ci) 1~ I I-- S

‘~~~ ‘ I . t . I - L  I . Li  ~—, ( / 5 .  / ‘  1- ) .J3

1.  r—~ U . ) 1 . • /- .~ 1 1- iOU • t t ’  I L • c- - ’
,;iil I i  r i - I ‘ ‘I, • (‘4 4 I ~I u. - I I ‘‘• 3 •\ I_ ’ — L . I-

/~~~o l~~/’) I LI i_ L i ’ L/

/ JLJ 1 f l  I i i  I. U 6 U

l ’— .j I’..’ f /  i~ t -  ii .\ i i

/~~~‘ )  l , /r t U I u ‘ I)

( t o  l i / /  1- - 11 U ~, - \ it
/ / Li I -

~ ~ LI  r~ 0 1. Li I’- I)

1 1- ii I -, r- - I - ii I - 1.

I~ 1~i I L ’L- ’ I ? L  U I L  u\ I_ I

c ( i U  3 ~Ir j  I (.1 Ii ii I” i~

c lu I ~ i- / 1- ii Lj i i  ‘\ ~,

L U ) C  O I L  ~~( r  ‘.1
U L L cJ U  I l- i--I .  1 4 - 1 . 1 3  1- b~-’ ( .  1’ ’ t- - ‘) .JJ
Out-  /. t-1 _~ L~ ~ 3 • 013 ~. 3 50 • ~‘ I 13000 • 1 A I U •

l _ ) - j t - ’-,I1 -‘ 1 ‘ U. (l_ . rr J I ii . ‘ i  I~. 3 61._ I-iL ~
r. I II I ~‘I  ‘i 1’ 11 1’ 1) 1 1)
e / U 139 / 4 ,  4 U V U ‘~ (~l

r ri0 3 V /  / 4- (1 4, U ‘. u

e - 9 u  19113 U L’ U U N U
-,IuU 3~’l9 I U I’ U .‘~ U
, Ii ) 3 ~~~~~ r- & i  Li U I (I

- f o i l  1 9 1 - I  U Li 1) 1- u
‘131.? 3 ‘11- c’ I )  L I  iJ I Ii

-1 ’.) j  I~~t.3 t .’ u L. U “~ U
-, 

~
- u 3 ‘~‘ c- ’. 1 —  1) U t .I ‘ 1)

( 1139 1  L i  I ~I
L ) U-~ (u L(~~’L I lo C 3 3 J/ t~~~ • ~ . / ‘/
U ~, i ~u r-i .. t, I r~ • Su • ,. I uuuu • r iii L • -~

0(0110 r II Su. uLrr ~s I ~~~j .  ~ L L i \  ~ i 60.-i l .

A. 2—2 6
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• PHASE III ECONOMIC ANA LYSIS OF TMD E

Subject: Data Files GRPA4 (cont inue_d~

IUOu 1~~/S b 0 U 4) 6 (3
l o l U  3976 13 0 04 0 6 U
1 020 3977 1-~ 0 3i U N U
IUJU 19~Ib 13 0 13 U N U
luA U 1979 13 U 13 U ~ U
1 050 3 9 1 3 0 1 3 0 1 3 0  N U
3 ( 3 1 13 I~~~~I F’ U 13 U N U
lU /u I9~~e b 0 U U N U
lU rU 19133 1-~ 0 Li U ~J U
109t)  1 9 / 3 1 4  ~

- - U Li Li  I’ ~I

1u9 5 L13U
13 3 IU&i LL/~L I L U L  ~~ A13SU • ~ - t ’ 4—i •

01 1 1 0  I-i3L 39.04 ~~3 D O .  f Y I  AUUU . r I - 1 1 . . ‘ 1 I

U I 1130 t ~‘l 30 • AL~~~
- 3 I U • ‘-i • I C 6L/ L ‘~

lIi u 19 (5 Li 0 0 U N

1 1 1 4 u  19/6 ~
- U V N

3~~~’~u 3 9 / 7 3 - u  L u  i’, LI

1 1 / - U  197 13  13 0 13 U 6 U
I l / U  1919 1 3 ( 3  L i U  6 ( 3

l I t — U 39131) 13 U U U N U
3 3 I L ’  3 913 3 F’ U V 1) N- Li
1 1 9 5  I~~t~2 L U Li U N U
31300 19133 13 (3 43 U N (3
l~’I0 39134 13 (3 13 U NJ U
I~~ lS L3u
U 3 1 3 1 3 ’ )  LU/iL I UU(~~ ‘~~ 5u. A t h  1 I • 5-1
011330 IISC 39.04 UI 5~~~. /- ‘-I 13~~U0. r A IL. 1 .13
i 3 c -~ ’U P IN! 10. /iLrr 3 3 0 .  ‘L l \  1 ILAI.
h- ’u l97~ F- 0 1) 1 N I
lo t - u 3976 F’ U Li 0 6 U
113 / I) 1977  F— U U U ‘- U
I 1 3 r~U 39113 13 14 U U N U

1,-~9tJ 1 9/9 13 U I, U iN U
3Juu 39130 13 U L - U I U
3 J I U 3 9 h I h U U U~~~~~u
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PHASE III ECONOMIC ANALYSIS OF TMDE

Subject: Data Files GRPA4 (continued)
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PHASE III ECONOMIC ANALYSIS OF TMDE

Subject: Data Files GRPA5
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PHASE III ECONOMIC ANA LYSIS OF TMDE

Subject: Data Files GRPA5 (continued)
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PHASE III ECONOMIC ANA LYSIS OF TMDE

Subject: Data Files GRPA5 (continued)
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1~HASE HI ECONOMIC ANALYSIS OF TMDE

Subject: l)ata Files GRPA5 (continued)
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PHASE HI ECONOMIC ANALYSIS OF TMDE

Subject: Data Files GRP 1B2
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PHASE III ECONOMIC ANA LYSIS OF TMDE

Subject: Data Files GRP 1B2 (continued)
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PHASE III ECONOMIC ANALYSIS OF TMDE

Subject: Data Files GRP1B2 (continued)
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I o SU ~ 51 75 • ~~~- F - ’I’ JO S . LA 13 1 i\L UL ~
b / U  3 9/S U U U U si U

3 0 / U  1 9 7 h h U L ~~U ’ .U
I1 3 - o  I~~77 ~ Ci U U N U
I13~)U 19713 1: 0 U U i~5 U
3JU u  19 7 V  U U Li U 5 U
Libu 3s ’c~(~ ( I  U Li U 5 1)
Ls~-u 1961 is U U U iN U
1.330 191- 13 13 U L (1 it- U
I~ 1’4U I9r~,j 4 -  U U U 5 U
3 35 1)  I9 r - ’~ 4” Li Li U 13 U
I it- U UrI 1049
U / U Loi-’L U uUi~~.i j  I SU • ~~~ 4-’ 3 .1-’
3 J r ~U t-’,3~ 3 . 5 1 4  U I 4 0.  Al’ I ? / 3 Ib .  4 - P I L  .3
li -i l) F y I  IF’ . /-~Lr~/3 J o _ S .  S L u t -  I N-UML 13

- •  Q~XT M!A!! ~u:
ULJ I l~~~ V hLi *~s~~.L

A. 2—35

_ 
--- --“ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -- “- -~~ 
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PHASE HI ECONOMIC ANALYSIS OF TMDE

Subjec t: Data Files GRP1B2 (continued)

1 44)0 1975 13 0 3) 0 N 3 1
14 1 3 ) 1976 B 0 LI 0 N 11
1 -4130 1977 13 0 1) 1 1 N 13
143 0 397 /3 13 0 U U N U
I’i40 1979 13 0 Li U N 0
1- 4 5 0  19/30 13 0 0 0 N U
3464) 1913 3 13 0 1) 0 N U
34/0 19/3d b U U U N U
3t i o (j 1983 13 4) Li U N 4)
3490 19134 b U Li U N U
1500 ~~ 67
3510 LCIIL I u0~ s 950. ~~~ 6.68
l_ S13 U i~5C 1.96 Wi 40. ,ci~iI 575u. 4-M IL 1. 1
ISJO rMI  77. ALIF’P 3135. ML IN I NLML 13

15140 1975 b 0 0 0 N U
3550 1976 13 0 0 0 N 0
356 - 0 1977 b 0 1) 0 N (j

1570 197 13 13 0 Li () N U
1 5/30 3 9 7 9  13 0 0 U s U
IS9 U 3 9 o 0  b 0 U U N U
3(00 19/31 13 U Li 0 N U
3 1 - 1 0  191313 13 U Li U it 0
31-130 19/33 13 0 0 0 N U
I - ~’J0 I~’/34 b U U U i’i U
164U 4 - 13 17 4
31350 LCML I UC~~ 1005. AMP-I 5.7~
1660 4-450 3 .16 ~ 1 21 . A M! 13500.  I - 4~1L .94—

-‘ 161 0 4 - M i  10. ~~ p~4-’ 3135. t - L J N  1 NUl-I L 13

11-80 1975 13 U 0 5 N S
1690 1976 13 U 0 0 N 0
1700 1977 13 Ci Li 0 N 0
173 0 397/3 13 0 1) 0 N 0
1 /13 0  1979 13 0 LI 0 N U
1 7 Ju 3980 13 0 1) 0 N 0
3 / 4 0  ~9/3 I  b 0 0 () N U
1750 19/3d 13 0 3) 0 N U
3760 3983 13 0 Li 0 N U
1770 1 9134 13 0 3) 0 N U
17/30 M102 0
3790 L 1 U 694. Ic 7.77
1/300 HSC 6. WI 40. A M !  6000. 4 - A l L 3 .139
313 10 F’MI 300. A~I1-~fr 325. MLIN 3 NCML 13
3/320 3975 13 0 Li 0 N 0



- 
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PHASE HI ECONOMIC ANA LYSIS 01-’ TMDE

Subject: I)ata F iles GRP1B2 (continued)

3 5 3 0  1 9 7 6  /3 1) U U N U
Io4U 3~i7/ 13 0 13 U si U
It -_ SO 197/3 13 U U U 5 U
l t - ( - U  19 / 9  F” Ii U U t- U
3 / 3 / U  1- 9 1 5 0  E I) U u si U
It - -c t - U 3 9 6 1  /3 4) U U N U
3 4 - 9 0  19/3? 4 - - U U U N U

19 1)0 I-)b3 U U Li U )\ u
I I U 19 1314 /3 U U iJ 5 U
3 9131) (~ I 3 SUb

1930 LLI—iL U iLL I I 51). A ’~-h ~ • I- ct-

1941) h~-U o.66 i-- I  ‘0. Ai’ I 6UUU. 4-- i-’IL 1 . 1 1
l ’, t-u  4 - N I !  IOU . /u.rr 3 1 3 S .  ‘1.113 1 rt -Ui- ’ L 0

4 9 1 3 0  3 9 7 5  4.- U U U N. (1

19 /U 19/6 /3 U 13 U is. U)

1 9 / 3 0  b o i l  I-I u Li U It- U
1990 I 9 7 4 -~ L U Li U si U
000 1979 L U U U N U

oU I U I’913U 1- U L— U it- U
130 131, l 9c’ I 4 - - U L~ U it- LI

oUJU 19/3.? 13 1) U U It- U

o U 1 4U  b ’ l t~3 U Li U 0 5 U
ou t-U 3-1/34 4-- U LI U ‘N u
131)6 0  ( - 1 3 9 1 4 1
13014) LUI’iL I Ij ( (-i~ 1393 . A M H
1313/30 hSC 9 .313  1. 1 139 • A~ -t- 1 6 0 ( 10  • 4- / i  IL --~ •

2090 4 - 4 - 1  l I_ l U. 3-1013/3 3 1 3 5.  -‘ - i _ I s .  I \Lt’L ‘i

3000 19/5 4 - : U U U :5 0
JU IL~~ l 9 / h b U L i U N U
30130 39T i  i u U 0 N- U
3030 19i -iU 13 U 0 0 5 U
3040 19 13 1 13 U Li U it- U
JUSU 3 9 / 3 1 3  E-~ U Li U N U

31)/U 39133 4- .- 0 U U It- U
-j U /u  19/34 4-’ 0 U U N U
JubU 19/33 13 U Li U 5 U
Ju90 19/34 13 0 U U N U
JIUU U135135A
3110 LU~~L I bOWL- i  56U. )ct-lpi 6 . 6 / 3
33130 HSC 3.136 4~ b 40. A M !  600U . 4 -- i~!L 1 . 1 3
3130 I’ fr - I 300 . ~o~-~t-~ 325. ML IN I It- Li-IL 13

BEST AVAI L42L.[ COPY
A.2—37



PHASE III ECONOMIC ANALYSIS OF TMDE

Subject: Data Files GRP 1B2 ( con t inued )

-3140 t 9 / - i  I-’ U U U N 16
351) 1976  b 0 Li U It- II

J I t - - U 1 - 9 7 /  h U Li u ~si 36
j I F i i  3 9 /t- 13 0 U 16 iN 3 / - i

33130 1-#79 /3 0 U U S U
3 190 I-i t--U 4-’ U U- U N U
.~j 13UU 1 9 r - I U U U it- U

JOl U 19/3? 13 U U U is U
313. 1) I~’~~-i 4’ U U U it- U

31331.) 19b’e 13 0 U U N U
ieliu ~. . J 4 - l l 1 3 A
31350 LL4L I ULSLI 3 4 0 0 . ,\i~ ih 6.69

~) 1313U s-a .~ L 3. ’)? W I  140. X M l  6000. I’ i-iIL 3 . 1
3.~ 1 U 3- 01 lou • 1..I_- 4- J’~ 5 • -‘-t- L lit - I iSLiiL 13
3134 - -u 1t -~7 -  /3 Ii U U N U
J?,() 1 - 9 7 / -  F-’ 1) U U N U

331113 3 9 /7 4- U U U N Li
iJ IU 1974- 4 -- U U U it- U

~~~~ 19 79 4- - U U U -s. U
JJ~i(1 l s i~F- - u  /3 U U U N U
J3’ - LI 3 V r i I F -  U L. U it- U
JJ S() I~~r -~ I- 1) Li Li N U
33/31)  l” r J  F’ U U U N Li
33 1 0 3 -) i-. 4 4.-i ‘3 U 0 5 U
J 3~~~0 h - I / J A I l
3390 LLt,L 3 uLU 3 1 - b o o .  A” I-i 3 .4 9

~i ‘-1) 1) 4—~~L A • ( -~~ -~ i-~ 1 41) • A ”  I -, UUU • F- 3--I L. • St

3440 4-N - I 7_ S . i-Ilii /3 325. ‘- L I t-  I SL4L ~
3/ 1 3 0  1 ‘75 ii U U v -s. u

3 43U) I v / t -  U L- U is U
JA14U 19/7 1 U U II 5 U

J’.’U 1 9 / F ’ F-i U Li U 5 U
,j ’lt II I9~7 O  Li U U ti si U
34/u I- ’ /3U 1~~ U U U I \ U
JA4 -U 394-il 4- U 1-i ii N U
34 91) 191513 1 0 U U 5 U
- ISUU 3 9 - 3  I- 0 13 U i-i. U
J -~Io I - Il - A 4- U Li Ii It- U
3 ’ t - ,-’ I i  ‘- ‘i9

3 . I U 4~~ Ij  • A • /
3 ‘)~4() 4--~_ - l ,  J • I U- 1 ‘~iJ • A ‘- 1 j~- -7 • 4- i-~ 1 L • I ~

i i  r -‘~ I 4(j • i~ 4-’ ~- 3135 . - - L 15 1 sb i-~L ~

A .2~38 B~LAvAtL’~:: L ?’(
~~~~~~~ j  

—t — .-• ’-.

~

-.’ • -

_ _  _ _  -- ~~~~~~
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PHASE III ECONOMIC ANALYSIS OF TMDE

Subject: Data Files GRP 1B2 (cont inued )

3 5 / L I  1 9 7 5  /3 0 Li U k U
35 / U 19(6 13 U Li U N U
3 5 i’ UJ  3 9 7 7  ~ U U U It- 1)

J~ ’91) 3 9 / h  13 1) U U it- U

3L LIUI 3 9 1 9  /3 U U U 5 0
3/ - lU 1961) b U I) U N U
3/-130 11/31 4-’ U U U 5 0
31-30 I9bo 13 U Li U N Li
3 - ’-eU 1 9b 3  4-i U Li U iN U
j r SU 1 -51314 4—- U Li U ‘\ 0
JI- II)  I I S OJ L )

i / i/ U  L 1 U 1904. A 7.91

~~h /34j  /350 7.35-4 U I 40.  Al’- ! Ao5U . 4-(UL I.Jo
i ’u  I-MI 55. A (~rr  J~~S. ML IN I NC~~L ‘4

3 / U U  197 5 13 0 U U It- U
3710 1976 13 0 U 0 it- 0
i7oU 1977 13 0 Li U N 0
73u 19713 13 0 Ii U N 0

37140 3979 B 0 Li U N 0
3751) 19b0 B 0 Ii U it- U
.j / 60  1 913 1 b U U U N U
3 / / U  l 9 h 1 3 b U L i U \ ’u
3/It -U 39133 13 3- Li t) it- U
3/90 39/34 /3 U U U \ U
J13U0 4-4513 I I  I~i
3/310 LU#~L 1 LL(~~. ~/ h 5. A” Il e.UJ
3F’?-U t-~5b 7.3 ~.i 1 3 1 .  AN - I Au bu. 4- /-ilL .i’.

-.  S

31331) 4 - I’ll 49 • /-164 4-’ 3135. -L I si 1 -- ib~’U ‘4

j r’ilj 1°75 Ii U U U 5 1

j 4 --5() 19 71-i F-i U Li 1) 4-. 7
t O  3 9 7 7  4- : U L’ ~/ N- 7

- 1 0/ 1)  1 9 / 1 5  I- . U Li U 13 U
3C~~~t i  1,79 i-F 1) 13 U is.- U
i~~~)U I~~r,o 4 U U U is. U
311)0 19 4— I 1-i U U U \ U
J-~ l U  I9tt - ? /3 U U U N. 4)
i-f.~U 39133 13 U U U -s U
3130 3 9 4 - ’ )  1-- - U U U N Li
394 0  /3 513 ~~~~
3 9 5 ( 1  LU/-iL I u C & s  liju . A Nt- h 5.h6

3 91  U H~~C J.bA W~ 1 3 1 3 .  A ”  I 64- 4 - 7 • 4 - -3 -~IL •~~~~~

3 9 /I l  4 - (~1 / 3 3 .  I~L 134’  ,l.—~_ S .  NLI i\  1 NI /IL 13

BEST AVAILABL E COPY
A .2—39



-
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PHASE III ECONOMIC ANA LYSIS OF TMDE

Subject: Data Files GRP1B2 ( c o n t i n u e d )

39 6 0  I v / 5  4 - - 1) Li U 5 U
3 9 9 5  1 9 7 / -  1-  U U U N U
‘-iUU(1 3 9 / /  ii U U U \ U
L : 3 U u  l~/7b U U U ‘.- U

‘ii I i, 1979 /1  U Li Li -j U
14 1 131) I öij ~.- U U U - ‘. U
~i l 3 U  1)4 1 L~ U i~i U i~ U
4 I 41) 1 9 4- I-i U U 5- U
A 1~~lI, 19133 13 U Li U 5 U
‘s I l l)  I’~i - i-4 4: 1) U I )  13 U

~ I / U f r l S c~~? It.-
A I /3u  LU/-IL 1 i j I_,~~~ t- 9 cii u .  A I ’ 4-i (i .91

~ - l— ’ u  r’~~ U -3 .13  4- I / - - • S F- - ’I 61-67 • I- i--.IL I • Is
‘I?U0 4-~ - 1  hJ . Mu g-’l- 3135. ML 1i\ 3 I5U4~L 13

Ao ILi 1 9/5 13 U U U IN U
‘sOOU 19 7/ -  13 U U U it- U

‘11330 1971 13 0 U Li is U
A ? ’ -U 19713 U U l~

) U I’- U
4 1351)  I-)7v 13 U U U It- I_I

11361) 19I~Li / - 0 U U 13 U
1 4 1 3( 1)  1 9 3 5 1  4-i U U U ‘. U
A2 S L  l h ?  4 - - U U ti ‘t- U

14 2 9 6  3 9 / 3 3  1 1) L U 5 U
1430 0 19/314 4- - 0 u U -\ 0

‘ij lU  4-151343L

A J ? U  L6,~iL I UU~~ 315u . A. ” -h  l u . 3
14331) t— Sb 30.43 I t - I  A U. A S !  6 ij J .  F / - I L  1 . / h

-
~~ 4346 4 - i - i l 913.  i-4 L ’-’r 3135. 4 - L I ”. I -SU/-~L ‘1

4350 1975 4- - - - (1 U o \i ii
143/- U 1 v7 (  13 U U U N U
Ad / U  1 9 7 /  4.- u Li U is. u

143/30 l o / i - ~ ~ U Li U N U
4390 39/9 5 0 U U N LI

‘iAl)U I - ~ /3o I: U U U I~4 U
414 11) 1 s ô l  ii— U Li U \i (J
41i~~~~U 19)’-? 4 - i U U U N U
4430 39/33 b U 13 U N U

4’I’IU 19/314 13 U Li 1) N L)

4 1450 0602/I

~~~~~ LOML I LO bS 3475. XF’h 6.6/3
/11470 F-iSO ~~~~~~ (t, 3 ‘10. AM! 6000. 3- I~lL 3 . 3
4A13U F - N i j  31)3-). i-~~~3~~4J 3135. MLIN I -NOAL ‘4

DrCT A 1IA ! ! 1Y”~ 1 rr\r
~A.2-40 DL) I !~VbU t..iiL~~L L~.h

_ _ _ _ _ _  ~~~~~~~~~~~~~~~~~~~~~~~ — -~~~~ --
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PHASE Ill F:cONOMIC ANA LY~iIS OF TMDE

Subject: Data Files GRP 1B2 (continued)

1 4A 9 U  1 9/ 5  4 - - U L- U it- 0

‘5UJ u 1 3 / 1 -  4--j

- 
U U Ii 5 13

45 10  1~I77 I-- U Li U
‘1S?i j  1 9 1 O  /3 II V U U
“53t1 1979 13 U) LI  Li ‘5 U

~l~~~14Il  19/361 4--i I) U U 5 U

4 ’-’ S U ’  1 9131 4- U U U -\ U
145’ () l~~i- --~ 4 - U Li 1) ‘ Li

‘I S /L i  3~~~-i3 4- U L~ U ~ U
1 4 5d U  1V ~~4 4 - - - U 4- U -si U
‘iS9U /-16h4-- /:
41)00 LU /IL I 5605 34-h I ). A5’ h Ii . 1335
-‘- ‘-- 1 0  4-i S- U 13.0 1-.! L.U. X M l  / J . i3 .  3 - i~ IL 1. 4

~
(- ?U 3 - Nt -I /-~7 • M64- 1- 3 1 3 _ S .  -~‘- l !It- I siC/IL 14

4 / 3 0 1975 13 U U U N U
A f 1 4 U  197/- s U Li ii N U

~~~5U 1 977 /3 U Li U 5 U
4/ - / U  1 91 / 3  /3 U U U N U
4170 l 97 - ~ 1: U U’ U ‘\ U
~~ i’- k ( )  19354 - i  U U U U 13- U

‘~ i 9 U  3 ’ t-~4-i 3  ~— U ii Ii N 0
‘1700 39/313 13 U U ii S U

~~/ 1 U  19 /3 - 3 t- U U U N- U
4/130 19/34 )~.- U U ~ si 0
‘1731) 51 3’ -i —
‘5/ AU LU/IL I 1jUC~~ 130713 . ‘ N  p-I 6.6/3
147 5 6 J  I-iSO 3.1- 4 1 . 1  -4 0 -. 7~f’-l 6000. F-- /-’IL 1 . 1
1 4 7 1 - 1) 4 - 4 -  1 IOU. i-~I.- . /3/3 325. ~Ll-\ I ~L~~L c.

47(0 19/5 4-- U U U N ii
‘17~~(J 397 /- 4- 0 I) U it- U
14/9 1)  3 9 7 7  t~ U U U N U
14/31)0 39735 F-: Li U 0 IN U
A 3 5 I U  1979 13 U LI U N U
‘i r ?U l9~~u 13 U U LI N U
L4~-JU 1 1 3 5 1  13 0 U U N U
1435140 1913.-’ 13 U L U it- U
4 / 3 50  39/33 13 0 L- U N U

-- 4 / 3 6 0  l 9 b 4  13 0 U U N U
1 4 / 3 7 0  563163-i

‘4/ 130 LU/IL I bOOS ~ 59ii . AM h /3.6/3

-- ‘1891) HSL — . 1 1 4  ~i 1  40. AMI 5906. 3 - / I 1 I_ 3 . 1
49 1 ) 0  4 - N j  47. /ILI-’F-’ 3135. 13L.IN I it-b /IL

~~ ~ 

.BEST AVAIL43ItE £°~I ~
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PHASE III F ;CONOMIC ANA LYSIS OF TMDE

Subject: L)ata Files GRP1B2 (continued )

49IU 1975 13 0 LI (3 N 16
4920 1976 /3 0 L) 0 N 16
14930 1177 /3 0 1) 0 N 16
1I9’)U 1974-s 13 0 LI 16 N 16
‘4950 1979 13 0 1) 0 N U
‘1961) 19131) 13 U U U N U
149/U 1935 3 13 0 LU U N 0
‘19350 19132 1.- 0 1) 0 N U
4990 19/33 13 U U 0 is 0
5tiUU 19/34 13 U Li 0 iN U
5010 U35UO/I
50130 LU/IL I UCCIS 135U . A i’~~-1 6.613
5030 HsC 7.0 W l 40. XM l 6uUO. F A l L  1 .1
50140 I-M I  IOU. A~~~t-’ 325. ML IN I NO/IL 4
5050 1975 13 0 LI U N U
50/30 1976 b 0 0 0 it- 1)
SU70 1977 13 U U 0 N 0
50350 19713  b 0 Li U N 0
5090  1979 /3 0 Li U N U
SIUU 1 9/30 13 0 LI U N U
513 0 I9hI b U 3-) 0 N U
51 130  I913~ b U Li U Ut- 0
5I3U 19353 b 0 U 0 N U
5 3 1 4 0  I9h~ 13 0 Li u it- U

DE~T M~~P~ .Y~’ ! rrrOLI.~ h~~h~~i~aJU. LUI

A. 2—42
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PHASE HI ECONOMIC ANA LYSIS OF TMDE

Subject: I)ata Files; GRPC4

lu oi’rs4 U /It /I F I L E

~~5 I\ 131 L /

i UI .- 1 31 4 3 1 3 U

1 3 :1 I . L3 - - L  3 1 GI.S 6135. A’ i i  1 .h3
1 .- I ’  4 . L  ~~~ . ~ I 1 3 . ” Xi’! 61413. p n j  .

~~ I
I ~ U - - ‘ I r i-~ • (‘ U t— ~ I ~~ II . ‘- L I i’- I ~‘ L- i--’ L
l ’-u I5~iS  i -  — ‘s ~ U si e s
1St  Li/ i  t -  JO U U si

I’ i. 1v /7 zi ‘iS U U 5 1014
i / U 3 ) / r i  I .- 1-h Li U si 17 13
l i Li 1 9 / 9  ‘I_S 4- U N 1 3 3 7
3-j:j 19/35 I 30 L 1) IN ~4 /

- I)(j  1 9 / 3 3  r -  0 V U is 1 3 7 /
U I U  3 # ~~ L J U L I O  ~s 3U7
2130 19353 4-- c~ Li U l\ 315
1330  3~~h4 4:- 0 U 3 _ S  N 3 1 _ S

s ’ i ~i Lr-~I’ 9t -

— - ‘-‘U I L/-IL U LJO(1 S 6135. A ’  /3 1 3. 7’

~~t U r-’~~U 7 • 1 s i I 4- • AN 1 51 3 14 • I’ i-i IL • 9 I

1 3 / U  F ’ - ! / 3 o .  A~~t-’t-- I_ So . NL I- \ I Nb/-IL ‘

, - r ’s P  3 5 1 5  /3 U U 30 N 3U9
13-10 1 97 t  13 U U 14_ S it- 7~

i- ~iii 3 - -i /7 4 - - 0 13 33 N 33

i lU  3 ’ ~ / h  4-’ U Li U ~ U
~i,- I ~~ 3 5 / 9  tt  U Li U N O

-
~ 330 I1 ~~&i 4 - i  u Li U it- U

j ’,t 3 9 / 3 1  13 U U U It- 1)
JSLi 3 I r , 13 /3 U U U N U
-~~t ;  Iv~ ,3 F II 13 0 it- U

3 -’b’4 4 - - U U U N . t J
Jcl i  t s . - ~ 1/ - il

S ’ ,II LU/IL I L C C ~~ 902 . AVI- 1 ~~. 7A
‘-.IIU I-iSO 6.64 ~,I 3~~ . A N t  5 /307 • I- IIIL •‘sl

1.10 3-N ’! 37. Aol- F-’ 350. NL Iisi 1 I\L/IL A

‘11361 3175 4- : 0 Li 3-) N 0
43/) 1’ s7 ( b U LI 0 N 1)
/ i45  1 ’77 4 - U LI 1) N 1)

‘i 5 4 - i  3 9 7 13 4 -’ 0 Li 0 N U
4 / - I) 3979 4-- u U U Is U
1110 11 / 3 - 0 4- s U Li U N 0
1 . 1- I .  3 9/31 /3 U Li 0 N U
119( 1 3 9 4 - 1 1 3  13 U U U N U BEST AVAIL~1E cc.~”y-

~~ A. 2—43
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PHASE III ECONOMIC ANA LYSIS OF TMDE

Subject: l)ata Files ; GRPC4 (Continued)

5.- i-) I iI~ N e - c

SJU LU/IL I I L / S  (~-~5. X~’ h  1 3. 74

5 141) l-’51 ‘-i . ~- I  11 3 .  A _ S, I 6 1j 6 .  F / - iLL .1!
551, F - ’ I 3 /  . / - s r r  1 5 0.  - - L I  N I it-Li—i L 13

/ U  1 97 5  13 U U U 5

Si U 1 ‘s H. t I) U U N 74
5rU 19 7 7  4- U L- 3_ S ~ 74
_ S9 U 1 9 / r  13 U i-i 31  it- 39
/ 1)0 1 9 / _ S  ~ U U U 5 1)
( 10 l9hu  F: U ii 1) :5 U

I~~ 1 9 / 3 1  0 6 4 - i N U -

1,c -Li I9r-2 U’ U U -  U 5 U
IJ U  19r- i 4- Ii U U it- U
1-1.0 1 9 1 3 1 4  t - - U Li U s U
t- (-II I ~ - I -‘S / I
i 10 LUoL II L 3 - - i S  4351 • I -‘H 2 . 7 1 4
Il’ S 1-I Si l. 1 .3 5 1 1 3 .  .~~~

- - 1 13501). i- /-‘ Ii . .9 1
r-~~~l 30. At ~r’~ - I_ S O .  ~‘L I \  I NLii-i L 1

/ L I U  1 9/ 5  4- - U L’ 0 ‘5 U
/ 1 0 1 1 / 1 -  /3 U Li U si- 13

/ 130 1 97 ~ / 13 U Li U ~\ U
730 19 /4 -- 1- U / ;  U i\ U
/ ‘~U Ii! 9 4 - -  U U U ‘S (I
/ SU 3 9/- u r— U U U 5 i i

H U  19/31 4- - U Li U ~ U
/ 7 1 )  3 9 3 5 2  4- U U U 5 U
7~-U Lil—-j  1 U I 1) 5 3-)

f / U 3 h1i I — 3- i U U N U
35UU 1-1 -1 43313

1 - 1 0  LU /Il I usi- 5 l i—i . A - I I- 1  13~~37 
- :

35130 ~~~~~ i’- . 5 ’~ 1 3 1  1- ? . X M l  651/3. 4 - / I l L  ./9

1330 4 - 1 3 1  5/3. / - iL, 4:’ 4- 1_ S u .  vILI I\J 1 13L/IL 14

r - U  3 9 ~I _ S  4 - : U Li 1) N 55
/3S i I  4 - 9 1 / -  4-, U I) (I N 55

1 3 / - l i  1v77 4-— U 3-- U It- 55
1 37/ I  I 9 / / ~ 4-: 1) U 13 5 55
/ 3 4 -56) 3 1 / 9  13- U U JO N 49 13
(lU 3 ‘i n )  4 - -  (3 II I- s N 3 9
9UU 39 13 1 4 - — U U U 5 U
‘i l Ui I ’ s?— 13 F- U U U N U
9 ~~U I 9 133 4- : (1 Li 0 si U
9 S U  1 9r ’ 1  H U Li 6 It- U
‘114 U ( , ~~ ~~‘ 4 / - I  BESL AVAI LAB ~ COPY

A .2 -44

- - — —-- — ---

~

—-_—

~
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~ 
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PHASE III ECONOMIC ANA LYSIS OF TMDE

Subject: 1)ata Files; GRPC4 (Continued)

El
9_So LU/I-U I UU(S (—~~5. AN/i 14.- i l

~‘( -U  hUb J . r N  I-- I 3 13 . XI’ ! 5 _ S h I .  4- i - - il L 1 .4
- I ‘ s / U  4- i ’ I i-I _S • /IL~~ i—’ 151) . N’ I~\ I - s i b l iL .  ,/-
— - ‘1 / 3 3-)  l’ ~~/5 

i: U U U N 49

991) 1 9 / i -  ~ 5 6) ‘ ‘49

b U s  1 s / 7  b U U U 5 149

I.- - I i l l )  I s / 4 - . 4- LI 6- 0 5 ‘19
IU 2I~ 1 9 / 9  U’ U o U -. 149

IUJU l9Lu 4: U U II it- 149

IU ’-~~ 1 9 - I  t ’  U Li JO si in

I s_ S u  I ’ s c - e  r -  U Li 13 si /3

- 
IU i- U  1 9 3 5 3  0 U Li U N U
l u / U  1 ’s~~~ H U Li 13 i\ ii

L.

r

BFSVAVAII.ABIE COPY
A. 2—45 

-~~~~ - --—- ~~~~~~ - —~~~~- - - - - - -  --~~~~~~ --



PHASE III ECONOMIC ANA LYSIS OF TMDE

Subject: Data Files GRPC5

GRPC5 DATA F I L E
130 ~I-’JL 6
IUU /3432/I
110 LCAL 1 UCO~ 625. XMH 1.133
12U /350 3. WI 11.5 ~ N’II 6413. S A I L  .6 1
1-3 d F - -I /38. ALIPF- 150. ML IN 1 NC/IL 2
1140 I ’s/S b 0 D (i N 0
150 1976 8 0 V U N U
1~ 1977 13 0 3-) 0 N U
170 I97~ 13 0 Li 0 N U
1350 1979 8 0 3-) 0 N 0
390 19130 13 0 0 0 N 0
20u 3 913 1 b 0 LI 0 N 0
210 1982 8 0 0 0 N U
220 1 9/33 13 0 0 0 IN 0
e 0  19134 b 0 D 0 N 0
2140 U~~M9b
250 LUAL U UCOS 625. XNH 2.74
1360 r iSC 7.1 W I 16. ,/~/3J 5914. FA IL .91
U7U FNI  / 3 / 3 .  A&4-— 1-’ 150. ML IN I NC/IL 14
13130 1975 b I V I N 109
29i) 197 6 /3 30 Li 3(3 N 309
3J U  1977 U 45 0 145 N 109
330 1978 13 33 Li 33 N 109
320 1979 13 0 Li U N 109
.~ 3’J 1 9/30 13 (1 LI U N 109
31.0 1 943 1 13 U U 0 N 1U9
JS U I-io2 13 U 0 0 N 109
3(0 1963 13 0 Li 0 Cs 109
3/U 19134 13 Ci U 109 N 109
313U USM I6I
- 4-90 LCAL I /JC~~i 9(32. AN.H 2.74
‘iOU 4-ILL 6.a4 Wi 16. XMl 51307. 1’/IIL .91
‘-.10 3- M I 37. AUP13 350. NL IN  I NC/IL ‘4
413U 3 17 5  13 26 L) 26 N 26
1430 19/6 13 0 Li 0 N 26
z4~ 1~~ 1 977 13 0 U 0 N 26
‘. 5 4 - i 197~ b 0 D 0 N 26
46/) 1-979 b 0 [1 0 N 26
1470 1980 /3 0 1) 0 N 26
‘-i_SO 1’~ b 1 13 0 3-) 0 N 26
1490 194- 4-2 b 0 0 0 N 26

~ UU I9~s3 Li U 3-) 0 N 26
51 (3 11134 B 0 1) 26 N 26
5130 U5M260

A. 2-46 BEST AVAILh.L COPY
_ _

_ 
~~~~~~~~~~~ - - -~~~~~ — ,~~~~~~~~~~~~~~~~~~~ - 
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PHASE III ECONOMIC ANA LYSIS OF TMDE

Subject: Data Files GRP C5 ( con t inued )

530 LC/IL I UCØS 625. XM 35 2.714
5140 }-ISC 4. W i 12. XMl 67i6. 3 - /Il L .93
5513 4 - - l  37. A (~PP 150. NL IN 1 s~U A L  2
51-0 1 9 7 5 1 3 0 U 0 t s 74
‘i70 1 9 7 4 - 1 3 U L ) U N 7 ’ i
5/30 1977 B 0 [1 0 N 74
5130 19713 13 35 U 35 N 7 14
600 1979 b 39 Li 39 N 7-A
(—1 0 I 98U 13 0 LI 0 ‘i 7- ”
61313 I 9 b I h O  V O N  74
133U 1 9132 13 0 Li U N 74
6-4 0 39 83  13 0 U U N 74
(- 50 I9o4 13 0 3-) 7 14 N 7 14
1)130 151135/I
67u LCAL 0 UCOS 4B7. AMH 13.714

4-130 HSC 1.3 Wi 12. X~’II 2500. b’ i-il L .91
4 - 9 6) 3 - 1 3 1  30 .  A(JPP 150. MLIiv I it-C~ iL 1
7 00 1 9 75 13 2 0 2  N 2
730 1976 ~ 0 0 0  N 13
7 130 1977 B 0 0 0 N 13

730 3978 8 0 1) 0 Cs 2
740 1979 B 0 LI U N 13

750 19 130 13 13 0 0 N 2
7 7 0  1 98 1 13 0 U 0 N 2
7350 1982 13 0 [1 0 N 2
79U 19133 13 0 I) 0 N 2
795 1 9134 13 C.) 0 2 N 2
bOO 131431 13

~~10 LCAL 1 UCcIS 614-3 . �~i I h  2.37

4-~2U HSC 6.56 WI 12. XMl 651/3 . 3 - A l L  .~/ 9
/330 H’iI 513 . /Iu4--~-’ ISO . MLI N 1 sUAL ‘4

BEST AVAI1AB~.E CGEY
~~~~ A .2-47 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-



PHASE III ECONOMIC ANA LYSIS OF TMDE

Subject: I)ata I-’iIes GRPC S (continued)

r’.U 1 9 / b  /3 13 LI U N- 55
bbU 1971 ~ U LI U N 55
(‘3-U 3977 13 (J U U 5 55
1, / 0  1’ s 7~ . Li U L U N 55

b75 1,7 ’ s  4 - - 3 - -  Li 6 si 55
i1U 3 9 r U  b 30 6) 30 si- D5
-i I. 1 9/3 3 b 19 Li I~ si S D

- s -3 D 3’s- o -’ 35 U U U it- 55
iii U l u- i  I) U U U N 55

‘s J U  19o-’i U U U 55 si 55
1-~~~ 4 - ,  /5) - . / I

- i_ S O l~~~~,L I 1JUL15 6 135.  XI~III 4.31
-16 13 t- iSU .132 W i 113. AM! 55131. FA IL 1.4
97u 4 - - N I  /35. Au4-~l-~ 150. MLIi\ I NC/IL 2
9 / 3 0  3 9 / 5  1 3 0  U U  N 49
99U I97 - 4-i u 3-) 0 N 14’)
16)0’) 1977 13 ( .~ U U N 49
lU l u  1 9 7 4 - -  b U U 0 N ‘19
1020 1979 U 0 U U it- ‘19

ludu 1 9/30 13 0 Li 0 It- 49
IU14L) 3 9 1 3 1  b 1 1  U II 5 49

1050 193513 13 JU U 30 is 149
1Usd 19 / 3 3  Ii /3 U b It- ~49
Iu7 0 19134 1 0 U 149 N 149

BEST ~AV ~ A r

L __~~LL :
1
11:



I

PHASE III ECONOMIC ANA LYSIS OF TMDE

Subject: Data Files GRP 1B3

GRP1B3 DATA FILE
56) NP1L 1335

100 UP772A U
1 1 0  LUAU I L ICLIS 3 35 13 . AMh 10.
313 0 35SU 7 .8 1 4  W I  14(3. A :’:j 63u13 . 3 - / I l L  1.67
130 3 - M I  56. A~i4-~- 325. /3LI’. I NC/-iL 4
140 3 9 7 5  /3 (3 U 0 N o
IDU I - 1 7 6 b O D 0 N O
160 1977 13 U Li 0 N 0
3 /U  l’~713 B U Li 0 N U
1130 1179 Ei U 3-) 0 N U
190 19130 13 0 LI U N U
13UU 19/3 1 13 0 U 3-) It- U
13 10 193513 /3 0 1) 0 N U
13130 19353 13 6) 6) 0 N 0
2JU 1984 b U Li 0 N U
2140 15/316

1350 LU/IL I UCU~ 12 7 1 .  A\i H (
~.95

260 HSU 7 .4b  W i 40. XMl  5 1 4 7 7 .  3 - c~JL 1 . 1 /
1370 3 - M I  53. AL l-~P .i25. ._ SLIis I NC/IL A

1 3 r U  1975 13 U 3-) ‘27 t- 134 -
1390 1~~7F- /3 27 0 75 N 1. i3 -
JUU 1 9 / 7  13 75 Li 34 N 54 -
310 39713 13 314 Li 0 5 136
.32U 1979 13 0 I) U s 136
Jid 1935 0  4:’ U U U N 3 3 1 3
JAu 1 9 / 3 1  b U Li U N 1J~
350 19352 13 0 U U N 13 3 - -
3/- U 19133 Li U Li U is 13E
370 3 9 8 1 4  13 0 U 136 N 3 i i~
,4-~- - i ,) / J/3~V~ / 9

39 0  LU/IL I UUØS liJ’2. 11- N H  1 . 1 3 / 3

‘iOU HSC 5 . 5 4  W I  40. AI ’, I  6 7i- , .  ~ A l L  1 . 1 3
410 4- N i l 145. A(iI-’ t~ 325.  “I IN I ‘iL/IL 13
451- ) 1 915 1 3 0 3 - i  14 N 14
1430 1974- 4-’ 14 LI 0 N IA

‘“.u 1977 /3 Ci LI 0 N 114
450 3978 13 0 1) 0 N 14
14(0 1979 13 0 U 0 N 14
1470 3981) 13 U 3) 0 N 14
‘i13i.i I 913 I /3 0 U (I it- I
1490 39 82  13 0 U 0 N 1 14
500 3983 b U  L I O N  114
5 3 0  1935 4 13 0 Li 3 4  N 3’.

BEST AVAILABLE COPY
A .2—49



PHASE III ECONOMIC ANALYSIS OF TMDE

Subject: Data Files GRP1B3 ( con t inue d )

520 USM2b
D3U LCML I UCOS 3150. XMH 13 .137
540 HsC /3.72 WI  40. XM l 6667 . F / IL L 2 .21
550 FMI 83. AUPi~ 325. M L IN I NC /IL 4
560 3 9 7 5  /3 3 1) 0 N ‘3
570  1976 13 0 Li 0 N 3
S~~o 1977 b 0 LI 0 N 3
590 197b 13 0 Li 1) N 3
(UU 1 979 b 0 3-) 0 N 3
i t O  19130 13 0 1) 0 N 3
6130 19131 13 U 1) (1 N 3
630 19813 13 0 3-) 0 N 3
4- ’ iU 19 133 13 0 U C.) N 3
1350 19/34 b U U 3 N 3
(i6L / ‘S1-i1U2
(-.70 LU/IL I UC(.)S 3150. XMH 8.59
1-4-U /3SC 3.913 Vi 34. AM I 4000. 1M 1L  3 .143
1.90 3 - N / I 14/3 . AU4 -~13 3135. MLIN 1 NC /IL ‘2
700 1 9 7 5  13 6 LI I N 7
710 1976 El I U 0 N 7
7su 1v7 / 4-; 0 3-) 0 N 7
73 o 19713 B U 1) 0 N 7
7140 3979 /3 U U 0 N 7
iSU 19oU 13 0 U U N 7
760  1913 1 13 0 Li 0 N 7
710 1982 b 0 1) 0 N -/

7 130 3 9 1 3 3  B U Li 0 
~~ 7

79u 191314 /3 U U 7 N 7
3500 LSM I59
/ 3 1 0  LC/IL 1 UCØS 694. X M Ii 6.613
1320 l-ibC 2.23 WI 40. XMl 41329. FA IL 3 . 3 3
b-3 U I ’M ! 213 . At~h~ 325. MLIN I NC/IL 1
8140 19 75 13 0 3) 0 N 48
850 1976 B 0 I) 0 N 48
860 3977 13 0 3) 48 N 48
870 1978 13 48 3) 0 N 48
8130 1 979 13 0 0 0 N 48
1390 19130 13 0 [1 0 N 48
900 19 13 1 13 0 3) 0 N 413
910 1982 13 0 3-) 0 N 413
920 19133 13 0 3) 0 N 48
‘s-JO 19434 13 0 D 48 N 413
SMU7L ues 3727 . AMPI 6.613
960 l-~5C 4.5 W i 40. XMl 57137. F A I L  1 . 3 1
970 3-MI 139. A~lP/3 325. MLIN 1 NC/IL 2

A .2~5O BEST AVA~A2~E CO?~, - ‘



- 
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PHASE III ECONOMIC ANA LYSIS OF TMDE

¶ Subject: Data 1-’i les GRP1B3 (continued )

1130 19 7 5  /3 U U u is 194
19 3 - ) 19713 U U Li U N 194
I UUU 3 9 ~/ 7  /3 U Li U \ 194
lUl l ) 1 9 7 3 5  /3 0 La 213 )~ 19 -A
l USa) 1979 13 513- U 50 19’.
1u~~U I9ou 35 bu U Su si 19 4
lu Au 1913 1 6) 50 Li s~ - ‘, 19 1 4
1056 )  191313 13 2 s Li 55 ,‘~ 19 14
1I~~ -0  19 35j /3 25 L, ~~S si 194
II ~7U 1 9/34 /3 3 1)> U 3 9 1~ it- l ’ s~.
ION0 LrL1 U c -~t—
lu ’sU LU/IL I LL~~5 f tUC- . A SH 6.4-N-
1 11) 1- , h~~L 3 .92  4-’. 3 55.  ,si - - j i - / I L - U .  j i l L  1 . 1

1 1 3 0  4 - 5 1  lou. Aut-’r’ 3135.  ~ L i s i  I -Nu’--L 13

3 1 5 6 )  3 ’ s 7 5  13 1 13 U si’ 1
1131 . ’ I -l i t- .  1— (1 L~

) U \ I
I I A U  1977  /3 U L U N I
1 1 5 I 97 13 1 U U iJ N 2
I I U  1179 4- 0 U U si I
I l / u  I9N-0 U U I. U N I
t I b u  1 9 1 3 1  1- U L 0 (‘~ I
11) > ,  1935 2  U u Li U -si I

I c0~) 1 9133 13 U I U I~ I
L-IU 39 ( - ,14 b U U 1 si I
I~ -’ u U ruluii
I - - U - L3--~-.L 1 3 - C~~5 IA S U .  A ’ r ’  q .137
1~~~’-~1i ~~U ~~~~~~~~ 4 1 5’). 1 1 /1300. 4 - S I L  . (I
3/513 - - 1  -i s  • ~

-
~~

-- 
~s5. - ‘ L l \  1 ‘-C!’L

15 (1) 19 7 5  4 - -  5 I i  U N - )

113/ C 19 7 / - s U U U si D

12~~U 1977 13 U 4- U N S
IS s  19 7 13 /3 .3 U U s Th

IJU U 1979 4-i 0 Li U N. 5
1 3 1 u  19/30 u 0 U U N 5

3 3 5 0  1’)131 3-- U LI U 5- 5
1330 19r2 b 0 1) U N 5
) i A >  19/33 13 U Li U it- 5

3 453-i 19354 /3 0 LI ~ N ~
1 - 46 13 C r— U I UA 9
Li7U LU/IL 1 iU~:s 3350 . ~ r H  1 .~~
Ij c- .0 hs U 3 . 5-4  ~- 3  ‘40 . A M !  1313 1 13 . 61L .-i

I~~ ’s0 (‘ N I  IS . /ILI—’r’ 3 - 5.  S L A i N  I NC/IL c

BEST AVAILABLE COPY
A .2—5 1

- -

—~
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PHASE III ECONOMIC ANA LYSIS OF TMDE

Subject: Data Files GRP 1B3 ( c o n t i n u e d )  
—-

31413 0 3915 U- U U U N  1 1
I ‘4 IU 19 7i F’ U La 0 N II
1Ac U Iv7 7 L U U 1 1  N II
1 1430 1 1 / b  4-s II U U N II
l’i A i I  3 9 7 9  U U U U N I I
1145U 19/30 U U U 1) N 1 1
1 -~a - U I i c  I / -  U u U N I I
3’-.IU 19~~5 1; U U (3 5 II
1’sU 19/33 3-- U 1- 0 N 11
I 1494-i 19r 14 F - U U 3 1  N II
l5Uu 3 - t~ 67
V — l u  I_ CA L  I UCL-~ 950 .  XN/ K 6 .6 1 3
15130 l-’SC 1.96 1.1 1 4 3- i . .  Al I p’ 1 77. ii-’ k-’ 3 2 5.  ~sL I/si I ;L’— L c.

1 5 o  I9 ’/S 13 6 U U N 6
1550 117/ 1-. 0 U U N 6
I5 ’U 1 977 Es 0 U U 5 /3

257u 19735 :-, 0 13 U 5 6
15130 1 979 13 u L’ U is 6
l~~VU 1 9350 13 tJ U U N 6
3(-.UU 19KI 4:’- U U U N , - 6
It - . I U 19355 13 U Li U N 4-

3 6— U  1 - ~’b3 4 - J O  4 - J O i N  6
1630 1 984 La Ci u 6 si

14-140 3- z-c1 714
1€ 50 LU/IL 1 UCC~ 1005. XN H 5.113
I/ I—U h~~C ~i . 3 >  4-’ 1 2 1 . A~’i 13500. 4 - / I L L  .96

3670 3 - M I  10. /ICPr- 325. vrUlN I NC/IL 2
1 1 3 0  1975 13 U La S N 5
1(90 397 (- 13 5 La 13 is 5
1701) 1977 Li 0 U 0 N 5
1710 3 978 13 0 U U N 5
3720 397 9 4--’ 0 b 0 (5 5
1130 1935 (1 35 0 LI 0 N 5
17-A u 19 13 1 13 0 Li U N 5
I75u 19352 b- 0 LI 0 N S
I~’6U 1 9 8 3 1 3 0  V O N .  S
3 7 7 u  3 9 3 5 4  4 - - 3-i L- 5 N S

17 80 /31020
1790 L I IJ 6914. A 7.77
1800 3-thU 6. 35 3 140. XMl 6000. FA IL 1.29
113 10 I’fv I 100. A03-’P 325. /3L1N I NC/IL S

A.2-52 BESLAVA1L~~E LO7\(
_ -~~~~ —.
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PHASE III ECONOMIC A~~A LY SLS () I - ‘rMDi - :

Subject: I)ata I-’iles GRP 1B3 (continued)

Ibc U 1q75 U I 1) U N 1

11 30 l - ~7i- t~
- U U ii ~ I

1 h’IU 1977 4 -  1.) U u ~ I
I~~- 5u l 9 / 3 -~ 4-- U Li U isi - I
3~~~ t & i  I v 7 i  I- U 4 - . U N’ 3
l b/U 1)! 1.- L U r U si I
l ’ ~~u IV I /3 U U 3-i si 3
3~~5U  3~ ’c -~i h U U ii si I
I ‘‘JO l-I r’J ~

- U L. U 5 1
I ’  Ii) 1 9 4 - - A  ~i L, I N 1
3 1 1 3 . )  - I l s u E
V i ii  ‘ L i - (  0 00135 1150. ,‘-- - h  I .5 3 5

I -~~U u.- 1~ ? . e  U ‘~ i 40. A ’  I 6uuU. r U IL  1 . 1 1
3 V 5U i- ~ I I I 03-i • 1- r r  i~- ~ • - - I .! si 1 iNC/IL 13
19 (1) 3 - 1 7 5  ~

- 3 U U si 1
1 9 7 4 - )  197’ U La U s 1
1 9 — U  1 9 7 / 4 - -- 13 U U ‘~ 1
I — ‘ -‘ i -  I ’7 35 4- - i~) 6) U a. I
5Iia..I.i 3’s l’s r - (~) U U N I

~~~sii 3U I 9N U I’ ii L’ U iS 1
S U S U  V~h I 4-: 1) U U it- I

UJiJ 1 1 4 .  I U u U ‘: I
-~~~~~~~i iJ  t U I- U - - I

‘13U5u 19314 U L 3 si

~ - - t - I ~ 6)11 9 l~
.-‘uiU Cr. 1 . I LLI~~ . IJ9J.  A M h  114 .5

5 4 ) 7 - 3 h,-U )~~~i~ ’ - - i  S ’ s .  A - i i UUI I. /IIL ~~~~
~~~J9 (J (‘NI IU (i • UL I — ’ t-- i SS • /3LL\ I siLML ‘-~

3000 3975 C 1 13- 0 N. I
iu ltJ 3)7( ~

-- U Li U N. I
JU (U 197 1 4 ’  0 1- U is I
i u 31-) 1 ‘s 7  7-, /3 U U U si I

4 1 - - h O  I i 7’s  1 U Li U s I
4u ,iI 19 350 3-’ U U 3-) N I
3U55 1 - is I 4 - - - U La U i\ I
J 137U 3 9 r 1 3  13 Li Li U N
,-,U7~u 19 133 b 3-i U U N 1
J I IV U  19 3514 L U U I N I
JIUU USS F513
il 3 0 LC IiI . I UC 4--.~ - 5~~o. p~’ 4-1 6 .6 1 3

33130 ~-iSC 3.~ WI 4u. A M 1  6UUU . (‘-Al L 1 . 1 1
JIiO 3 - ’ l  IOU . /-i L i- t -  J.5. Y - L 1N  I sC/IL 13

A.2~53 
BEST AVA1L43~E COPY 
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PHASE III ECONOMIC ANA LYSIS OF TMDE

Subject: Data Files GRP1B3 (continued)

31140 1975 1 3 U  L a O  N 16
3150 1976 b 0 LI 0 N 16
JI I U 1977 13’ 3-i Li U is 16
3 17 0  19735 /3 0 U 16 N 16
31350 397 i Ii. 3 6  Li 0 is 16
iI 9u I9 -’-iO 8 0 Ii 0 N 16
3SUU 19 13 1 6 U 1) U N 16
351 (1 19/32 /3 U U U i’s 16
313~~U 19353 /3 U Li 0 (5 16
3533-) 193514 13 U [1 16 iN 16
32’u  S i F l l 2 A
3sbU LCe-~L 1 ULsi. 1400. X/3h 6.69
31360 ~-i5C 3.92 W I .40. ~N 1 6UUU . 3 - A l L  3.1
jS7U (‘~‘I 1 00. A3--.Pt-’ 325. MLIN 1 NC/IL 13
.4SbU I’s75 13 1 6) U is 1
31390 3976 /3 0 Li 0 (5 1
33(11) 1-177 b 0 Li U is I
3 3 1U 19735 6 U La U N 1
- JsU 1979 /3 U L- U N I
3330 1980 u U U U ~ 1
33~ IU 19 35 1 U 3-) Ii U N 1
3350 I 9o13 Li U La 0 N- I
J J 4~ ai 1 9 3  t U U 0 N 1
Jib l - 3 5 1 4  ~ U Li I N I
.4JoU 35373-14/3

j 39u  LC/IL 1 uU (5 1100 . A S H  3.49
J u U  /-1~~U 1 4 . 1 3 4  F. !  140. XM l  700u . F/-IlL .Sc
j A l u  ( ‘ ‘ 1  75 .  ALi~’r 325 .  MLIN I sC/IL 13
i4SU I’s75 r’ 13 Li 3-i ~ S

31430 3 9 7 u  13 0 Li 0 N 13

314140 1 9 7 7  b 0 U 0 ‘~ ~~
1450 19 7/3 1> 0 U 0 N 2

. 4- 14 6 0  1979 13 0 U 0 N 13

347U I9~~O 6 0 C) 0 N 2
J4b() 1 9131 13 0 LI 0 N 2
3490 197-5-3 /3 U I) U N 2
3500 19o3 13 U LI 0 N 2
J5Iu 39~~’~ C U Li 2 N 2
3 5 1 3 3 - I  ‘/9 9

3530 L I U 420. ~. .7
J5’.u p-t,~,t 3.3 354 - 40. X M l  3667. F A I L  .Is
j55(i 3-~NiI 140. AI~~~3-’ 325. MLIN I NC/IL 13

Lii ~~~~ c!i~~~~~~~~ ff --



PHASE III ECONOMIC ANA LYSIS OF TMDE

Sub ject : Data Files GRP1B3 (continued)

~ 5~~ ij I9?~ ~ I U u is I
.9 /c i 1 9 1 /  35 U I. U si I

J 5.:- 3- IV77 i, ii U U N I

3590 1978 B 0 0 0 N 1
3600 1979 B 0 D 0 N 1
_s I u  1 9 c u  U U U U I ’-

.s4-~~~U 1 9351 4-~ U La 0 i- I
i f aJ - i  3 ’sr -~~ L 0 t~ U si 1

3640 1983 L U U ~ s I
.~ 
I~ 5 U I 9 c- 14 i- U U 1 s 1

JouU ri L..-JI i

s - l U  t_ 1 i i  1904. A 7.’il

- S :1) 4 . .. L 7 . c 14 35 4- 140 • .<.~~
- j 145 50 • 4-- u 1L 1 •

3 91) 4- - - 1. 95  • 4--, C- r t~ :15 5 . - L 1 si- I s C  (-~ L A

J70 3  If / 5 4 - -  14 L- U si 14

3 / l U  1 9 7 4- 13- U U U is

3(130 1977 1 U u i 14

.3(30 1 - ,)bu U U U U M 14
U ’aU 197 1 7 0 U U /si /4

)l~ ’U I 9 r u  L- U LI 1- s 5 14
a~ l ’s ~ I U U I~i -~~ LI

3/70 19 1313 7 4 - )  U U ‘I

37 uD I V bJ - U u U s-
37 90 I 9 c~ 14 

- i U Li 14 a.g 4
. i l - U 4 - )  ir ss 1 3 /3
.135 1 0 L3- .i~L. I -~~1 L 3  76 3.  / i ’I41 13 .UJ
.io 13IJ r,. 13 7.3 1.1 13 1 • A , !  4UuU. (‘4-alL •J’ i

.1 -- 53 - )  4- i~ I ‘9  • /3.. t—’r JU 5 • ~~ u s  I siC/3L Li

3~~~A ’ i  1’s75 U U Li U (5 7
J r - S O  197r  - U U U i’ 7

s - - i s  1’ -’7 7 L U  La 7 i —i

Jr.1U IV7c - L -l L— U ‘i 7
35~,/3U I 9 7 V b U U U  -_ 7

3591) 1 ‘i 1- J  U Li (~) 5 7
39 1111 1 -Jr I Ii Li U 5 -/

~r ’ s I i i  1 91313 Li 4-i 1~ U i\ 7
J9 -u 19/ 3 3  35 U U U N 7

4 9 5 1 )  19/314 U U La 7 ‘a. 7
y b  P-i~ s 13 I ~-‘ a ’

3~~”J-~ LOIi L I U3-1.- ,~ I Jja~i • Ai~ I i

3-i(,0 3 5 3 4 - .  . 4 . 1 3 1 4  W .  13~~. AN I 4 - 6 6 /  • - A l L  .‘s13

3970 ~ i” 1 7-3 • /ILk-’,i- 3135. /3Llis 1 sU/IL 13
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PHASE III ECONOMIC A N Al Y S I S  OF TMDE

Subject: Data Files GRP1B3 (continued)

JVbU 1975 13 1. U U - ‘. ~
-

399U 1976 U U U si r

14000 1977 4--’- U U U i~
141UU 197~ C 3 Li U N 6

4110 1979 13 U La U 4 - s 6

‘-i lsU l9bu  13 U U U si 6
‘-130 lvi - - I H U Li U 13 6

41141) 19/313 o U Li 0 N 6
4 3 5 U  1963 /3 U U U iS 6
14 1 4 - - U  1 9134 3-- U La 6 13 6
4170 H5SsIb
4113U LCtsL 1 3-iUi ;-~ 9/313. AN/ H 6.91
14 39 3- ) H~~C 

3
• 3 5  3 5 1  6 . 5  )si V I 6 6 6 7 .  4- 4-ll L 1 . 15

AS sU ( ‘ 15 b !  63 .  /3u4--’t-~ 3135. ‘iLliN I tt-CML 13
4210 1975 13 U U U N 3

AS~~U 2976 b U U U N J
4SJU 1977 L U 0 3 ‘i 3

‘~i14O I97~ b U U N 3
41351) 1979 13 0 6 U si J

426U 1)130 /3 U La U N 3
4s7U 19 35 1 13 U j~ U i\ 3
413130 193513 3-- 0 U U N .3
4290 1)03 h U U U N 3
4juU I’1354 13 U 0 3 N 3
14310 H513143L
4313U LLML 1 UCi~s 3I~~u . AM 35 1U . 3
1433U 4-4-SC 10.43 ~~ 4U. A N I  6333. 3 - i * J L 1 .13 35
4340 FM! 92. /ILi-~~’ 3135. -/LIN I si-CML 4
14390 1975 /3 I-i La U s 6
‘i ,jts U 1976 0 0 U 0 N 6
14:57 0 1 9 /1  13 U U 0 N 6
IIJCU I97b Li U U 0 N 6

‘4-3)0 1979 3-’ U Li U N 6
41400 19/30 b U U 0 N 6
‘i4IO 1981 0 U 0 0 N 6
‘,14131) 197--S 4-: U Li 0 iN I

1414.3 ( 1 1953 ~ U 1 0 N 6
4 14’~ 3 354  /3 U U ~ N 6
14450 C6 U13/I
14460 LCI-IL I UCC S 11475. AN/ h 4 . t i 35

4 4 ( 4 - i  7-4-sC ~I .b 4 351  140. A ’ I  6.100. fr/ 3 I L  3 . 1
144raU 3- M I 300. / ILi4--’t-’ 3135. ‘L Is I NC/~L ‘~
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PHASE III ECONOMIC ANA LYSIS OF TMDE

Subject: I)a~a Files GRP1B3 (continued )

41490 1975 13 2 [1 0 N 2

‘45(10 1976 B C L) 0 N 2
451(1 1977 13 U 0 0 N 13
4520 197 13 13 0 D 0 N 2
4530 1979 13 0 1) 0 N 13
14540 3980 B 0 C) U N 2

~5bu 19/31 B 0 C) (1 N 2
4560 1982 13 0 U U N 13
4570 1983 1 3 0 0 0 N 2
45o0 19b4 /3 0 Li ‘13 N 2
4590 A6H86
14600 LCAL I UCØS 16/30. A-M H 6.68
14610 3-4-SC 2.0 WI 40. XMl 7333. FAIL 1.1
4620 FMI 67. AG4-PP 325. /ILIN I NC/IL 14
14630 1975 B 3 U 0 (5 3
144-40 1976 B 0 0 0 N 3
14650 1 977 13 0 13 -. (5 3
46/-U 197/3 8 0 D 0 N 3
14670 3979 13 0 D 0 N 3
4680 1980 h 0 U U N 3
A E - 9 U  194 - 3 1 E~ 0 C) U N 3
4703-) I9ô2 13 0 La U (5 3
4730 1983 13 0 C) U N 3
47130 1984 13 U 0 3 N 3
4730 56152
14/40 LCAL I UCØS 2072. A~v 4--i 6.635
4750 l-iSC 3.84 WI 40. ,--~~i oOuU . FAIL  1 .1
4760 FMI 100. A~~P/3 325. MLIIs I NC/IL S

4770 1975 8 3 LI 0 N 3
47130 1976 13 0 0 U N J

‘-4790 1977 B 0 0 U N 3
41300 1978 B 3 La 0 N 3
143-410 3979 13 0 1) 0 N 3
4o20 1980 b 0 0 0 N 3

41330 39 13 1 13 0 0 C) N 3
44-4-40 1982 B 0 D 0 N 3
44-350 1983 B 0 1) 0 N 3
41360 1984 B 0 1) 3 N 3
143570 S6316~
413130 LCAL I UCØS 2590.  X MH 6 .68
41390 HSC S.34 WI 40. XM l 5906. FAIL 1.1
49UU FMI 47. AQ PP 325. N U N  I NCAL 2
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PHASE III ECONOMIC ANA LYSIS OF TMDE

Subject: Data Files GRP 1B3 (continued)

4910 1975 4-— U La Li N 16
49130 1976 U U La U i\- 11
4930 1977 13 U La U iS 3 / - ,
14914U 19735 b 4-i U 16 (5 16
14950 39/9 13 16 La 0 N 36
494-U 19 350 13 U 1) U N 16
4970 19h 1 13 U U- U N 16
497U 193513 Lii 0 U U N I
149’sU l’si:’J b U Li U N 16
SUUU 19 c14 Li U La 16 N 16
SU b C7-u04 -\
50 130 LU/3L I UCUS l-i5U. A35h 6.613
5Usu i—i~~ C 7.0 35 1 40. XMl 6000. 3 - M I L  1 .1
5U/40 3 - N I  104-). ACl-’k-’ 325 . M L I N  I i\-CAL ‘~
5La5 U I-’7s I~ I Li U IS 1
5U6U Iv76 3- U 3-— 4-) si 1
5u7u IvH U U La U I
51)130 19 / - :’ 4- - U U Li 5 1
sO9U 1979 t U U U N: I

S IULi IOU ) 3-: (3 3-. U si I
5 1 3  U l v ri 1 r 0 L U N I
SIsU 19ci 13 ~~- U U U \ I
5I~~u l 1 r J  13 U U 3-) is I
5 1 ‘iu I ‘s U  ‘ 3-- U U 3 is 1

-4
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PHASE HI ECONOMIC ANA LYSIS OF TMDE

Subject: l)ata Files GRPA8

GRPA 8 DATA FILE
uul lu ‘. 1 — I L  I I
I I C 1  1 - ~ U’ .it 6
U U I iii 4- .1 1 - 4 -  - 1 3513 -- - 5 51) 1 • A - r- 5 • 33
i U 1 . i u  iU~U~ i- - . 4 - -  L i i  Iii’ • ,‘ - 4 -  r ,’-s- . r i - i l  .~~~~~ ‘

UI) I 5 u - 
~ I ~ • ‘-~ S r  1~ 3 I I -  i’ 0 1’  I \1~ r i  -

I / - i 3 9 /5 4 - ’  14 L U si “a
1 / u  1 / / -  ~‘ i~ si 9

3 t -U I -, ~/ ( 0 r - I) U si I /
i ’i’  l ’ s ’ — : - 3 0  L’ Ii ‘ . 5 /

r Oil I I / ~i 1~ I u - .

s 1U 1 - ‘5  U I-  4 - i I U 5

. 5 - - ’ 4- ‘~~ 1 7 -  U I~ 
i ) i~.

53U i - J ;---13 4 - i  tj ~ ij ‘. 1313

~~~~~ I ’ s . 4 -  4- 13 L- Ii - -
S I ~ c, ‘I 3- 1~ Li I~.i si 13

11131Sf-i) 
~
-‘

~~ 
N I

ij ’ ) 5 (U  ! U r ~L. I uI.. . c-~~,- ’- .  ,‘ ,‘ 5 .3 . ’
ii i ) 4 131 /13I.- a~ .3- i l 4 - - 1 5 0.  ,-5 I 5~~ UL- • r i--I .
i) 3 - iS ’s i j  r N - I - s . 4 - i i. r- ’ t--’ 3 1 1 .  - 1 - a. I -L /-L 13

Jij i)  197 5 4- U U ij si-

J 3 u  1 - i / r  i -  U 1. J i\ - I

-~ c i .i I ~ / / U U I) I’. 1-
,iJU I - ì f r - - u U I) ~si Ii

J’,U i - i i’ s  I -  ii ii U \ ii
,l~~ i~) I -i r 4 -j i 4 - )  4 - i  U i- - I

I) I ~~~~~ I 13 3-) 1. 4-) -\  U

. 3 / U  1 9 1 3  4 - ’ 3- ) L U 13 1’
sN- u I ‘s~~3 t~ 1- 1-- 4 - )  -‘ - U
5 :U I - . r - 1 4  i s  1) 13 U ‘i U

lu ‘ui’  4- - L r
- , I u ~~ /3 0 I - t  .- I i7 ~~~~~ • -

. - , I— 13 • ‘s r
UU” .SU 4--i~~ 1. I’ .U.i I lU ’s .  - I  rUUU . i- / - I L  I .
i JU” Ui ~ X l  ‘i i i .  f i 3 -, r- r  3 , . - Li si I 1 - 1 3 / f  13

‘~.~~ij  1 -)  / 5 4 - -  3 - i  I ‘. si

1,9 4 - )  3 9 / u I. U 5 U
1 a  ) 4- 9 / / 4- 4-3 4- , 4 - )  ‘~ U

14 ( 4 ,) I -) ( s -  4- U 13. U U
i. - ii 4- -, / 9 ii U L 5 13

‘.‘~~i ’  1 9 r ( )  4- () I -  ii si- ii

013 1-i ~ I i U 4- 13 i’ I~)

5 3 3 - i  3 ’ s r~~ 4 - ,  U I U -5 i i

su I ’ si- f 4 - -  U U si’ U

‘3 4 -  I ‘s(~~1~ 4 - —  13 4 - ) 4 - )  ~
a ) I ’ a~ i I 35

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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PHASE III F:CONOMIC ANA LYSIS OF TMDE

Subject: Data Files GRPA8 (cont inued)

UiiSSiI l_L”L . I : 3 - (~~ - r i , j 3 - J U  • A - ’ .b 13 •
Oi l S / - t i  LiSu r .3- i t ~

- , 4- ‘U. A ’ !  S(UU . r i,IL • U 1

( I i ) ’ . ? )  7- -
-‘ I Su • I,~ ,‘r’ 3 313 • ‘L ii ’ . 1 - a .L AL. 13

‘ 5 3 - J  3 - , / ’~ U I. U ‘. U
5~ l i i  3 ’ s / i  1 U Li u ‘. 3-i
(-Ut) I ‘s / / I) I - 3 - )  si U
i lii 1 1 / 7 - 4- LI L J U N U
~ ~~ I v / - i  4- U I-  U 1- 4-.)

l - _) 3-j I~ ’ — ~O 4 - ;  1) U ii ‘: I)

i ~ - I ‘s~~ I I (1 ~~- U - ‘ U
( 134 -,, I ‘s .- ‘ i U 13 U ‘ 3- -’
l e 3 -  I v o  I — (1 L si 3 --

i - / u  3 ’ s ’. 4- 1 4 - -  U 5 U
Uui . C U ~ 1 0 5
1 r 3 Li irL 3 LiLa!. 5 ‘44 - /5 • 13- 35 5 . 3 3
i i i ),  9 3 - )  ,-‘SL - — - . 4-- I 5 3 - .  /~~ I oUUU. 4- / 3 1 0  . I - 9
1 ) 3 - i  / l & I  4- 1 Sii • -I - ’ ( t 1 I U • - ‘ L I i\ 1 ISLI  - 4 - - ‘ a

(S i,  1 - ~/S U Li U -\ U
/ 3 1 )  3 9 1/ I U L- - ~.i 5 U
/~~~u 3 9 / ! 1 . 4-3 I -  ii -si U

/~~ u I ’ s / c 13 u L- U \ U
7 3-) 3 ‘., 7 ,  4- 1) 4- (5 I”~ ‘ I
/ l i  3 - j : i  3- ~ 4- I )  S I
/ i 3 ‘s t - . I L ~ I, ‘ - ‘. U
i’su i ’s~~~ ~ U u - ‘

s i ii 3 ’ s ,’:.~ i i~i I 4- - - 1-

- ~ 4- U I -  U “ ii

‘ J i , 1 , ~~iu Li - I  I L 3 -~i (‘ ISS / • 35

) 3 - 1 I’L,s , 1i , i -  13~~~ . I ,ir  I Si, . ‘ 1  ( - i lk, . r i - I L .  • c 9
uur~~’() 1 513. / — L - U U  514 - I • ‘L I -

‘ 3 siL~ tL
4- U I - .‘ / ~ 1) 4 - -  1,1 I)

i s / t i  I~ ’ / ’  -

,.r, U I ‘~ / / &~, 1 i.s -
‘ 3-)

‘U I ’ s / c  4- 3- Li 13 si I)

/ JO I ~‘ / I 3 - ) 3- i Ii a. U
4 3 3 - I I ’ ’u  4- i i i  ( -si - u

- 1, - li I ‘1’, I i 14-  L’ U si 4-)

‘ ‘ - I I )  I . ’r , 4- 1) Ii Ii 5 U
i’-,ti I~~”- U  4- U Ii U “a U

‘s ’I) I ’se. ’- 3- - U U i~) 3) 3 - i

( J U -’ i - i i  I

I l l’s  / 0 LI _ - / I _ I uC!. ~ 1 3 / / 3 5  • 35 .3 • 79
t)U9350 HsC 1 4--s . W I “(1. 13 -Mt bL iUL I . 3 -A L L  . tJ
(JU”9 1) 3 - N J  So. 4U4- ’ 3-’ ~IO . ,‘1L Ii ’~ L4 ‘aLIiL 14
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PHASE Ill I-:coNO~ 1I ( ’ A N A L Y S I S  ( ( 3 - ’ TMDE

Subject~ I)ata I-’iIes GRPA8 (continued )

1 1 ) 3 - i l )  1 ’ s 7 ’ ’ 4- U 4-~ ii - ii

l i l u  1~’713 4- 1’ U 3 - i  3 - ;  35)

I ~~( I  I I / a Ii 4 - ,  l~ - U

1 ’ - - i i  I - _‘ /  i- I Ii 13 U -

I - - ’ I - .’ /3 --’ 1 ) 1  i

4- - 
- ‘ I ’ ’ .’ - - i -  4- ‘

s a  l i - - I  4- 1 1 : 3 - i  -

I I ‘ 3 - - - - - - ~ - I 1 1 ,

I - ~,i — - , I 1 ;’ - - ’ - 1 ‘ S

- I ) ; -  I,, 1- -

I_ l a ’ ’

i l  I I - ~i 4 - k .  a - L I i~ i - _ _ a’ a . , . ~
‘ - - I  - F . -

‘ I l l s  r - _ l, 3’’ .iI’’ ~
, )  

~~i .  / 1 - I _ i • i - ;

1 1 1 - 4, t~~~I _~~4 - l .  ‘ - - a . i ;  s i - .  - ‘ .1
I 1 - ~ ’ 1 - a l —  , I

4 - I ’ -  I - i a - - s  -

1 1 -  I - / I  I sii I - -

I I ’ - ’  1 -  / I i -  i

i t -  I - ! - ,- a. ’ ‘ I , , ’

I I  I’ ’ a i  I I I

I I  . -  4 - ’  I - - a -

1 _ ~
- - - ~ a -

i - i -  t - a — ’ a -

i s ’  I - — -  — - - - -

4 - r i  a I

‘ ‘ i l - / i I - ’  - - _ . ‘
- - I i .

4- ~- i  p- - _~~I~ I • . ‘ a  - 4 -  ‘a ’ . - I a ’ , . — -

- I — ” r - i  I ’ - . 4-

I - I ’ ’ :  • 1 1 -
I a - i - - f ’  a- - : i  -

1, a - ’  l -
~’ l ~ l I I

4- - i i i  I ,

‘I 3 ’ , / ~ - ~ i 1, -

I - I ’  L I, - ii

3 .  3 - . 3 - - I - - -  .

I I - ’-

1 I.’’ 3 -  U ‘ f .  ‘ a -

4- 1 ‘- i i  - ‘ a ‘a F — - ‘ - -

- 4 -  ) a ’ , i  I I_ r i  I ’  ‘ 1 , )  .- ‘ I s , ’ - . f ’  I ’ a . l  .1
- - I i / ii ii 54 - 1 - . - - - ~ Si • - 1 — U a f ~~ . - 4- -

3 - - - I 7- 1 ‘ a l l  • - 
, - i , . L 4 - ,, , 3 - , S . a
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PHASE III ECONOMIC ANA LYSIS OF TMDE

Subject: I)ata Files GRPA8 (continued)

1. 34 - 4 - Ifi S Li U u U 4-’’ 135
I’*~U 1v7 r Li U U U N 25
l’i l tj I - 1 /~I 4- ii La U IN 134 -5
4- 1-SO 1 97 7 -a L~ Li Li 1 IS 25
I’-Ju t ’s79 4-’ / Li 5 ~a 55
I’ i - -tj  3 - i — u i  4 - ’  5 U S N 135

I ~~~ 3- j~ 3 4 - - 5 La 4 si 135

3 ’-r u IVt ~r~ 4- 14 Li 13 N 25

I’ / t i  I ’sc -_ 4- I 
~ 3- - 13 i\- 5 5

I 1 4 ’ l)  1-1 13 ’i 13 13 U sS iS 55
5~ I A’,’J  i-’(,a ’ ) 1 4 - a

ul  ‘~~~~‘~~~- LL- i’aL I LLO5 7~~/-~~ • A • 4 - a  1 .~~~ a la

151 0 ~-kC 17 .1314 4 - - i 1-34. A-’I SoUl,. ro ll. . 1 33

u 3 1 3(’U 4 - c~ l 3-- i. /~L~r’3-’ . 3 lu .  NLIis 3 -“-LI-al., A

1 a , f 4 - ,  I ’ s / S t -  U Li U N 13

I ~‘i,1j 191 / - 4 -- 3-) Li S aS- 13

1~~~i U 197 / 4 - - U 1 U ‘a U
3S~-u I ” / t’ o U U 0 15 0
I~~’ / f l  1979 4-a ,J L 0 iS U
3 5 4 - I l  19350 3- U L U IS U
313911 I9~-’- I 4 - : 1) Li U i\ 1)
3 1 - 1 3 3 - I  lvi’ s Li 0 U U i\ U
I~ lu I ’sr ,s 4- (3 i- U aS U
I a - .— . I i  3 - -I 4--’ Ia 4- - - ( j  ~, 

i i~ U

u l t --Ju n~~S 1i ~
01/40 LUl-IL 1 3005 9500. Aa’-N 5 .35

8
,4 1 ; I - ’--U 4 - I S O  1 1 .614 4--i l 413. t- ’I ~~5u u .  4 - / I L  • .  a -

UI / - / 3- i 7 - 4 -~~ 113.  ~4 -L- 4--’ i-’ lu . a’- L I i si 1 - ‘-0/30 ‘a
1 / u i  3 9 / 1 3  

~
- U u U N I s

16351 , 397I~ 4-— U Li I si 1 1
3 1- 9 ( 3  I ’ s / I  Li U U IC ) i’a IC )
3 (U0 I’s7o 4- : (3 U I Cs I
I’/ I U  1’s 7’ i La U La U ‘a U

I /,-~ j 3 - i r s u  4 - -  U U (3 15 0
3730 3 9 35 3 1—- 0 U U si U
37’IIJ I 9 3 5 2 3 5 U U U 4 -’ J U
1/ S u  1~~~3 13 U U U N U
1 7 ( 1 3  3 93514 b 0 La U N- U
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APPENDIX A— 3

LCC COMPUTATIONS

TMDE
Scenario Option Case Group Description Page No.

1 - - A LCC of PIL TMDE an d A.3-3
non-PIL TMDE

1 - - B LCC of PIL TMDE and A .3-4 to
non-PIL TMDE A .3 -7

1 - - C LCC of PIL TMDE an d A . 3-8
non-PIL TMDE

3 1 - A P~L Phased-in to Replace ~4.3-9
non-PIL TMDE; IJSACC
Plan

3 2 - A Non-PIL Phased-in to Replace A.3-1O
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
non-PIL TMDE (10%)

2 2 - A Non-PIL Phased-in to A.3-21
replace non-PIL TMDE (10

2 3 — A Phase-in of PIL and non-PIL A.3-22
mix to replace non-PIL TMDE
(10%)

3 1 — C P I L  TMDE Phased-in to Re— A.3—23
place non-PIL TMDE; USACC
Plan

3 2 - C Non-PIL TMOE Phased-in to A .3-24
Replace non-PIL TMDE;
US ACC Plan

1 - 1 A I n i t i a l  Consumab les Stoc kage A •3 - 2 5
f or PIL  TM DE

1 - 2 A LCC of P I L  TMD E and non-PIL A .3-26
TMDE with  0% I n f l a t i o n

A. 3-1
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TMD E
Scenario Option Case Group Description Page No.

5 1 - 2 A LCC of PIL TMDE and non-PIL A .3-27
TMDE with 0% Inflation an d
0% Discounted Cash Flow

- 2 A LCC of PIL TMDE and non-PIL A .3-28
— TMDE with 0% Discounted

Cash Flow
- 3 B LCC of PIL TMDE with A.3-29.1 to

Volume Discount  A .3-2 9 ,, 4
- 3 C LCC of PIL TMDE with A.3-30

Volume Discount

CASE EXERCISE S

Description Page No.

Sensitivity Analysis of Group A LCC vs MTBF A.3-31

S e n s i t i v i t y  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 ICC vs Consumables A.3-37

Sen- i t iv i ty  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 Ana lysis of Group B [CC vs NHO A .3-40 to
A.3-41

A .3—2 
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P1L\Sl: 111 l-;CONOI’IIC ANALYSIS  01-’ ‘rMDE

Subject: Compute r Run; Group A, Scenario 1 — Total  l i fe  cycle cos ts  o~

PIL (USM366) and non—PIL TMDE

4- i “ . ll’ a i - .  i _ I  I i, I I~~ ,,. j

,. - , ,‘ # /  . 3 )

Ii /~~- —‘ ,--‘ ) I i a  I. -,,~) ( a  a ’  ‘a a . .  1

~~~, l a ’J i~~~~~J.i

I -, / - ‘ a ~ 1’ a k s ’; • ‘9 / I a~~3-~ 
,,‘ a I  • 1 ,— ’

I ‘ - a. ,- a a J ’ ~’ 5 ,_i • a I a I 1 a I a . 4- 5

I ,‘ I Is ’- ~~ii~~ • i l  I ( - / s ’ ’ ’- - I •.—

-‘ c - c  3 ’ ’ a l I ~~~. I- a

I i’’j 1 I 5 1 3 ( 3  • (‘9 c 1 5 _ i r I’a . t -  i

I / 134  3 13~~ - ,~- - 3.54 533511,/55.91
51 \ — r I L  I a _ i  u r  1 - 3 - 5 1  ~,

1 7 -  4- Ia 04 -  31  LL- ’- 3 - 1  S I
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Subject: Compute r Run; Group 1 B, Scenario 3, Opt ion  2 — Non-PIL used to

replace  non-PIL TMDE . 
_____

N~~N-~’iL GROUP 0051S
YEA R 0051 CU35C~~$I

197 5 3129135 .353 3113913t-.353
— 1 976  1 3 3 4 4 59 b .9 U

1977 ‘2196156.66 76693594.39
19735 24035196.79 IUU ’IoU C l . I b
1979 22772357.51 I 1335537 35 .’/s
19350 ‘5041055.130 143964.,

~i.’95
19 35 1 19517352 .75 1 6 3 4 3 5 2 1 6. i , -,
19352 17353104.413 3 1 3 1 3 1 3 s 1 . I i
1935 3 1 6 9) 9 2 1 3 .9 6  19b 133244 .U6
19354 154 0504 .35  1 3 1 3 6 37 1 4 c . l I u

\ 3 5 1 L  L 1 4 - — E UYULE , 101 4L2
Ig a 3 - \ lN Il’aah 3030507.50
Ot ,rsUHMSI 9 3 5 5 3 90 .3 57

4- r~~,’,5(,,\,\(L 14 4 6 6 9 1 1 . 5 1 4
7 - 1 j~S [ L J E S 4 -  153594.,35
I l \u\N St - ’ l,IRh  4 1 5 3 . 6 1 4

L - a - a ’)SUMhLES 13’13Ua4I 4.U35,

1’dR0000F 5 3 5 1 U/ - .05
hoLuING 1313563’/6.UJ

13’, U U ’ F - - s l S  1 4 4 36 0 1 .0 3 5
l ’~L iMLL 41/355.913
u l  ~ i--’O5/-~L -1 359392 • 354

B~S1 AV~-U-~ E COPY
A . 3—16



~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
—-

PIIASI-: III I-:CoNor-~IIc - A N A J ~YSIS 01! -i ’~ m3-:

Subject (‘ompute r Run; Group  B , Scenario 3 , O p t i o n  2 - (2 B ) 
—

a - I  ,‘ t’ I L. L,,i , L-i L~~ S I S
Y i - / at \  C~~- s i  I-- L- - L-~ - - ,~I

3J3~ -~~( .01 ,,a 3~~a a ’ I  a . 3 /

1’ s 7 6  s / - l u lu . l ( -
Is /7 139~~:ra15S’- . S - ,i

1 9 / 7 - S s I l S U l  .Sata 1 1 1 5 1 0 ’  ~‘~~~~/

197’) 303/97.55

IV 3 5~ -a ,~~~t , 0 9 , . L a ;
13 17,iU-. ’.i 1 l ’s lu 156i.~~

’I

l V a ’aS 2UhSr - ’/ .~~~( ‘  ci IF ’ L , 1 1 .~~ /

1 ‘135 ,~S I a  “91 5 • a a:a ~ 315- I - - ‘,r • a - -

I7ii j 5 .~~-
‘ r I L  1 , 1 7 - i -  U tU L 7 - I L  I L :

139 1) 145 • ~a 3-

r~~ i~ L F I 0 7- , ‘: 15-i l,, • 03

t ’L’ ~‘ S a - a ’ ‘a t ’  L I ’:) 5’/3 ’7 ’/ - 1- 3

7- 1 t~~~i i’L ,,I

I fa,t - l a ’ ~ ,, 351 t~ 1 51 •

L L ! s S i ,- LL7 - .~~ iuJ7 l .95
1\ C,1 bULl- Is 1133 .09

4- i( LL~ I a ’a.13 1 3 1 3 1 1  1 • 13

1/4 12359 . ‘Ira

i i ’a 3 I AL L
U 1:-r- ’. S ia L. —1941.1335

BEST AVAILABLE COPY

A. 3—17

- - _ _ _ _ _ _ _



PHASE II I  1-:CON GMIC ANALYSIS  OF TMD E

Subject: (‘OlflJ)Uter Run; Group B, Scenario 3, Option 2 - (3 B)

i\(’N,— v I L  (;35 oLk-’ C355IS
i U~)si CUMU~iS3

l- ’sii 114735.5 .51 114735’s.Sl
1 9713 117169.So 231951.o9
1977 351SSO .29 313 3013 .lü

19735 3506 ’22 . 3 5 6  3939.55.04
1 979 77151 .U7 14 / 1 u’/b.II
1’94-3U ‘/31143.ss
19b 1 696d1. -)U 6139131 .cS
19352 66.5liS.14I
19 7-33 6133557.o6 7143004.So
19 3514 5b575.79 35015350.51

NO IL L Ii - E UlU L i - 1 (’l MLo
14(,1235.2u

0L~RLHMS7- 13516.5.935

4-’7- 35Sk~INI5 7- L 6’46.5 10.50
F 1 r ~5i uESI 123.73

5.3’!
01 sOuNL i LES 1999 • 1 1
1(51 I-c I- I5UU~ 111/35 .45

ih ’/h3.69
u(JLL j I’ ;ENIS 4351 6 1 .14 -’
I sS1ALL 2003.64
V1~~r IS( ,L  — 1 3 I b I . S U

BEST AVA J LJA E COPY a

~ 

--
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PIIASI-: 111 l:(’ONOMIC ANA 1~YS1S OF ‘( ‘Mr) E

Subject: (‘omputcr Run; Group B, Scenario 3, Option 2 - (4 B)

a\- I-l’I PJL b~~c ui~
a 00515

COS I CUI~IU~~SL
l v l s  2 4 3 5 2 6 3 5 . 5 3
197s 2u5354.Jau

1977 1 3 U 1 4 1 1 3 5 .s 7
1 97u 16961u.14
l97e 1613309.99 ‘so965’5.Il

lVoU I531~71i.31 1143 -5 313.4 1
lVc - 1 1146596.39
1 9355 139366.711
l-Th3 l3s2-~U .U4 1 561’/33.5-!

19t3 11 1135963.14S

~i- - IL L 1i - 7 - U’YU L 7- IUIML S
l t~l1N1!’-U
35UI~ UHAS7- ‘s61 ’i35 .L5

(-‘3. j,5(:\,5(- L l S s s S t U . 2 0
l - I i c 5 , i  L35S 1 1313 1.013
I i a / a - a 3 3 5 ( J 1 5  I 3 5 3 . 5 1 3

3 14 119 35; • 6 ‘9
i ,’Io ( - UUC i-~ 4154.73
h(,LLJ I”Sl ,- 1 ,i7 Ia /5 .Jb

LLUU’ aE a S I S ‘-4 /  72 ’/ •
II\$IALL 3747.113

-134111 .72

BEST AVRILA3LE COPY
A. -3—1 9

~
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I ’rfA sI - : 111 I-:CONOMIC ANALYSIS 01-’ TMDE

Subject: (‘omputer Run; Group A, Scenario 2, Option 1 - PR p hase d-in to

rep lace non-PIL TMDE (10%).

i i  E~ “ 10 • YEAR C0S1 CUt’lLU. l

1975 92629.54 92629.514
1976 614926.911 lS7b5 (.4~
1977 94232.91 2517359.3’,’
I97h 3103435 .12 3613137.51
1979 125878.37 113535 015.3535
l9ou  1 116257. 137  6 3 4 2 7 3 . 1 5
19351 15 39913.56 7 3 5 3 5 . 5 6 5 . 1 1
19352 163813.27 9520135.935
ICôS 171 961.03 315141340.uc
1 ) 011 169762.64 159335013 .66

\l N ?-’iL ( i - c l i a á - ’ 00515
0051 00i’Ll_ 5,1

19 75  2 3 5 6 3 3 3 5 . 9 3 5  2 3 5 6 3 3 3 5 . 9 3 5
1976 1356660.99 5142999.97
19 / 7 ‘2197356.43 7627356.40
19735 13568935.54 94963514.94
197 9 149276.66 lU9359oI .62
19350 109263.70 12U35255.3c
1981 ‘1bl2b.- ’~3 12356353.75
19352 499i8 .32 1331-2913.07
19353 24336.56 33606035.ô
19 3 5 4  — o 5 4 . ~~6 13 5 9 9 5 4 . 3 7

i’aFIL L 1 7 - 7 -  L’rLL 7- luIA L S l-’IL L 1IE. UI LL 7- l I - - r o L s
47)00.03 IRf-~1,”.’1I5 4- - : ,~. 1 . .  I - -

3 5 L t~~UH i-’,SE 0. i-~1j 7-c LHA5~ 3 9 7 / a — a •~~~‘~~

760161.51 7-~EI”a5 -1- ’~,\- 7- L
r I LS I [7- 5 1 0 • F- 13 5 5 1  U 7 - S  I ~ I so • I t
II ’a(~ Sr 35j 544.51 I l5SP (c4 -~ I 1] - ’
Lossu;- LLES 273420.48 C1;-NSUN’-SLES I 1 ,,

~ • -, ,-

1NIl’ ,1-ULU~ 4072.45 iN 3 t ~(LaL ,C3 - c u / i . 3- ,
Hl-LL,1N1, 307916.65 HOLL ’Li’ai
1 _ I 001’ 4-- ‘a IS (3. u( CUM7- , \ Is 4’-S 

~~ 3 ‘-
~ . I

INSt /ILL o. INS I ALL
b15,c~~sA L -33261.44 L)ISPI ;siIL - 3 L ’ s l . a  I

A .3-2 0 
BEST,~AVAI L~:I!~ COPY:

~
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PItA SE III ECONOMIC ANALYS I S 01-’ TMDE

Subjcct : Computer Run; Group A, Scenario 2, Option 2 - Non-PIL used to

replace non-PIL TMDE (10%). 
—

(‘J (JN,’ 7-’JL G~~1,UI-~ COSTS
‘i’~~~~~~ UQST UUl”lCOSl

1975 523594.116 553594.46
1976 4603509.73 9c~,1111U4.Ic -
1977 567159.60 15515 63 .76
197 35 1 4 45 1 1 1 . 3 3  1 9 9 66 7 5 . 1 1
1979 3235920.33 53.55595.44
19350 3174035.01 1 3 64 3 1 3 1 3 , j . A5
19 35 1 29707b.35U .5’JA uUoU.33

1982 ‘5351314.5 5.96 3132135U6 .SU
19353 2661413.95
1984 133 1 6 2 . 17

l’at I”IL LIFE. CYU L~ lO’I ALS
IRAINING 993544.31

3013797.116
15633335.135

7 - 135S’ i LiEs- I  3 57 6 . 5~
I i ’ aA NS ’ i - 0 , 1  1172 .us
U L-lSSUa’ lL-LES 5 4 3 5 1 3 1 3 . 5 c

1311665.16
i,LiLL~Ia\ G (a1, 1211’~ .913

5453549.63
J,\ 5, I4I ILL 111~~5. os

BEST AVAJL43LE COPY ‘

-
a

A . 3—2 1
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PI L’\ SE I I I  ECONOMIC ANA Ia YSIS  01” ‘I’MDE

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

non-PIL to replace non-PR TMDE . -

1 1 7 - a’ ~~~ • ‘I 7- ITha 005_I Uua -,L’,,i I
4, 3 -  .~~a- ~~- I

3975 75( 165 .00 73 6 1 3 5.UU
19 ’/ ô  39015.-11U 1 14i -u u. 14 U

— 1977 51466.935 16 [a1147 .ib
l9 ’/0 637133.64 51393571 .013
I97~ 731435 .351 3U3UI9.bJ
1 935~0 35035355.95 3~~~~39 U 5 . 7 h

1 943 1 3535049.314 4 (1955.1.5
193513 94156 .11 566111 .23
19353 92647.79 35535759.01
19354 86055.56 744r,14.5~

‘~~~ - — r I L  1 5 3 5 1 130 Cc sIS
0(51 C Ua ’a ,,~,5 , I

ha ( 5  362 0358  • 57 J6.5Uht, • 5 /

L 1971- 299’/30.�--1
1 - ~77 2772359.39 9391035.76
1 9735 255615 .3513 119471314.59
1 9 7 9  1 32 7 0 61 .5 3 5  1 4 c 1’ / o6 . 1 ’/

1’I (U 17 .56313 .3’ ! 1594-i’s35 .5l
1 9 3 5 1  3 1 1 97 5 1 4 . 9 5  174 ~ 1 I53.116
19352 133601.3535 1b ’/7755.JM
1983 113’/456.9/ suUbSlc .J1
193514 1(35696.60 ~~11U 9Uh. 9I

Lr IL  L I 7 - i -  LYLLI’. I L 1ALS 35 1L L l t h  UILL 7- 11 1 11L
II~ / 1 5 1 ” - (  67501 •5 ’ (  I l s / \ Il \ I a ’ l a  ,113’ l, .. ‘

~Ui ,Cr 1e-\ ,,,7 - IUS.SbJ .( i J  4--~ ( r \ ’ , , 4 - ’ ( a57- I US ‘, • 1
309013911.90 frE 31N - ’3.L - -- ‘ ‘ ‘i - - ., - .

7 - 1 1 3 5 , 1  U( .51 14133.95 7- IT’a a - I  I ~~~~~ I I ’ . -I
I I~~13: ’a SI’ ’ a - k ~ 9355.035 1 134 - 1 S7-’1,I’aI Iaj L .
Ll a’ ,S l  ‘~~Li-.s 40.5043 • 30 0’,,\ SL ‘ - 4 -  L 7 -  4- ,

~~~~‘- • 
‘
I

65 15 .53  I,S I I- , L L L 0 3 -  ‘ - 1 1 . 1 /

H SL U 1 N G  4233110 • 359 4 - a l - L u l  -~~ 1 i I . -s  •

I) 0 U l , a ’ i1- \ I .,~ 1493 135 • I o u UI, ‘:i \‘ I S a , -J ,j 1 -

sU OI. 3 1 ia ’s,iMLL a ’ - - . ’
—3479 35 .39 uI:) F a i a - (_  - ,, • a-

BEST AVA! ~~~~~~~~~~~~~~~ CGPY
A. 3—22
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J PTL-\ Si- : 111 I- C (  )N( )~ 1 IC A NA 1~YSIS 01” ‘I’~ 1DI-

Subject: Computer Run ; Grou p C, Scenario 3, Option 1 - PR phased- in to

replace non-PIL TMDE .

J, I t - - - a’ , l  • I F 1 \  L I  S i

19 ’i D liuU9U.~~ 1 I3 035lu.u1
1 9 1 1  1 9 1 - 1 3 1 .1 ’  ~~~1 ~~~~~~~

3977 3405935 • £3 6/a35350 .Ui
1-1 735 553 c l c a J . 39

lv i) (,~~1 1 3 1 3 l  .03 l i ~3 06 ’ a . 7& i
l v~~U 67 3535135.35 5 1 3 5 4 1 C a~- J . 35
I ‘‘131 /~~3U ’( ~ • 51 j5(4’ 57 .Ut

lvo ~: /huU .55.c-i’
7 i735035.354 4/3279I.c~U

3 9 0’ - 1 - - / 5 ’ 9 9 5 . 1 3’1 1 4 5 1 ) / 1 3 /a  • ‘4 /

\1 ‘a- — t -  IL I a I , 3 -  Ur’ Ut S I S

TI ’  I-’ I -~ 01,5 1.Ul ’- 0 t ,~ I

I 1 37 5  1 U 14 5 3 - /  .5 1  1 a t  I 453 ’! .~~~, 1

19 7u 15143-15 .44
1v 7 /  -/ 503 1 1 • sI a- - c - v  I t . c l
l v ’/ ,. 5U4’l’a ).Al 3 1 9 4 11 3 . 1 3 6

1979 J3 1’9 ’/ 4 . b J  J5echub’l.lu

1 - Iou sIo5.5u .-iu 37 4’~/ - U 3 5 . . 5 U
1 935 1 1160513 .94 35b 0631 .14
190’S 5J13Jl’.99 J 3 5 b 3 3 5 6 3 5 . 1 J
19 03 1). J~ a0j ~~ (’b.  13
19c4 U. Jhb Jht~~- .1 3

\r’IL Li i - 7 - .  04130’ I0-IMLS t 1 L  L !7- 7 - U T U 4 _ 7- 1 1 , 1 / - L a - ,
135/ -1 1 “ 1 a l t -  236046.359 il 115 15 J4’- ’ 9 b  I I •

a- L lR(~~h~~a:- I~. U. t-~1, 35 035 / -137 -  17 Si ~~U •

r 07-  1 5 ,( i \ N E L  3 4 3 1 - 3 54 5 .4 3 -  3 5 E . j , 0 t a N . \ t ’ L ‘ IJ5~~5. 57
F’ Il’,u I LI’~5 1 U • 7- j t-c 5 I I,JF -. S I 3317  • 1 - 1

I I \ I I a \ 3 00 l \ 1 3 5 9 7 . 3 5 / ,  I 3 5 A N S a 3 5 I - F ’ \  I ,~~,‘ 5 . ‘a 3

La ‘\~~Ua ’:hLr 3 1v~~J 1.ob 0LiiNu1-N4 - :L r S 7~~5 i - J .a
1 s I t~0bbC7- .  13935i .a- ’5 IN11’,VL~L U E  2 U i l .~ a
I’a ( l_ LINU 3 435035.07 l-~1’L35JI\(3

1.aa - UUI’ a L a \J IS, 0. ‘1 I1LM7- ,a\ 15 4 3 - 3 5 t a 3 - . 4 -  14

1- 55,1/iLL U. Ils - oI13 LL 5 5 3 5 1 1 .7 3

UI ,I”Ls/—lL — 15/45.735 i i  Sa ’ ( - 3 1 3 L  — I32h~ • 17

BEST AVAILABLE COPY
A .3-23 
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P ItASI ’~ 113 3- :CON OM IC i \NA Ja Y ~~IS 01-’ ‘I’T’~l1)1’

~
‘
~tbjcct : Computer Run; Group C, Scenario 3, Option 2 — Non— PIL used to

replace non-PR TMDE.

‘~ ( ~-3-’1L ‘ 1 3 1  U7-’ CI S’iS

u c SI ULa 0U~ A
1 913 113l6J49 .Uj 1516349.01
1)7/- 1156715. ’ac
19 7 7  3 156 0- ’u.~~ 5 35S9594./b
1 9735 Ilc,65,96.U3 14715990 .7’;’
1979 1 1 1 9 5 9 3 . 4 o
1 9 0 0  1 0 31 3 1 4 37  .‘Ci bc b13 Ua:  I •

1 v O I  1001397A . ’Sl
193513 9 33 -,~~U.4u
1 913 3 b7~~~~~99 . U J

~~I /- -1 ~S1 .5u 1u4v 13 ’I ’/ • 113

-sr- IL LIrE . CYUL.i- t L I a-iLS
6U-i1U 5.91
lo Ira Is .355

1331 ‘aN1- 0 9e’~5br, •uO
7 - 1 1 5 5 4  I - ~~3 I  335433 .66
I l~ /-\I~ 5 151a~ 1 1 350 9  • 77
UI N5,u’ oLa- S ‘SUsS9 14 . - U

1133/7 .71
3 5 1 0 1 3 1 1 / - -  3 r c ’~rU6 • Ia-
L 11- I , L, J F ’  -i I 3u~’ L 5. Iv
1’a 3 I 1 - - L L  2 0 ô 9 7  .51

sAL -139U914.~.7

DEfl A ’I 4 !~ P~”~’~ rn”DL) I ~~~~~~~~~~ LUt’
A .3-24
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PHASE III ECONOMIC ANA IX SI S OF’ TMI )E

Subject: Computer Run ; Group A, Case I

1 1 7 - 8  NO . YE~~8 C651 0080051
058366 1

1975 4 74 6 7 3 .5 4  4 74 6 7 3 . 5’
I8’16 20935 34 .50  635145035 .U ’ l
1977 207790.65 35925935 .69
1978 20593s .62 10 9352 3 1 .31
1979  19 7 0 6 4 . 7 U  1 2 9 52 9 6 . 0 1
19350 186355 7.535 I 4b2123.59
1 9 35 1 177 9356.42 166 0 11 0 .03
1982 1692035.72 1352 93335.713
1983 160556.00 19891374.’/2

1984 13 7 2 5 5 . 1 3 5  2 3 1 3 7 3 2 9 . 9 1
NCN-P 1L GNCUP ULS’I S

YEAN COST CUNCOS1
1975 1206966.63 12(36966.63
1876 325(384.435 1 532 (351.10
3 9 7 7  3219113 .0 7  18$3969.)7

3 9 7 8  3 19039 .52 2 1 7 3 0 0 3 5 . 6 9
1979 3053UU.9~
1980 2894’t1.Ib 2767750.355
1981 27571414.09 3~j43494~~95
1935 2 2 6 2 14 5 . 3 0  33U 564 U.135
19353 24357140.15 35543350.40
19354 2127359.17 376716v.57

NPIL LIFE CYCLE 1(fl ALS I~1L L 17 - 7- UICLL l 0 l / ~LS
TI’~A I N IN G  99354’i.31 ‘IRAl Nl \- G 94135 ’1.4~ti
PU13CF4-ASE 326639.U9 F’tJIçC4iIaSL 21235’~.55PEI ~sc)NNEL 1 5 6 3 3 33 5 . 2 2  PEI \ - Is t -L  l I 2I9 (~9 . I’ a
FIkS I 3)7 -SI 392 5 . 141 E 1 k 5 3  3) 1-SI  1 30 9 9 . 7 5
1t~A NSP35Fc I - 1 1 7 2  • 05 ‘3 }~(\N 5,~~

’ 13 I 30~ - . c U
CONSUM35LES 5’i355-b.52 C(’-N5Ur I- -L~ S 533 ’it -S . ~~~.‘

1N11<ODUC7- . 2/4596.49 INII’J I 1 04 sO?’] .~~~l
IIOLL)ING 68313135 .90 Ia (_ ’I_ L ,l \ ’ (’, /l a 5 a - 4 ’ / ,’, . 1- a

UCCU”IEN IS 514’S 500 • (JO t.1L’CUl’ aI- ~~
‘ 5 ,a’~’) 3 1 4 - a  • I 35

IN S t A LL 4577.27 JNS ’j (I .L - “iU~-9.Uv
UI Sf’OSAL —24370.68 3)15,-I::,IIL 3 569/a .91

Cop y

~~~~~~~~~~~~~~~ 
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PH ASE 111 ECONOMIC ANALYSIS OF’ TMDI-

Subia-aet (‘ o mputer Run ; Group A. Case .2 - - —___________________ —~~

— I h ‘ a • 1 7-I\ r , 0051 UUa ’ a U A J S I
1 3 - 4 - 3 5 3 5  1

iv i s  49977~~.S9 4997735.59
Io7i 1304556.36 70113011.95
1 v i ’I l t’15933.U6 35902335 .01
I 97 1a  1691330 .05  1 05 9 2 6 3 5 . 1 3 1 3
I v 7’,~’ 1 5 36 6 3 .6 3 5  3 1 3 12 9 3 1 . 7 5
I935U 139694.26 13526136.01

126194.735 1479613o.7v
1 1 5 4 1 4 9 . 3 5( 3  I S95 L J70 .~~,~i.

1 04954.36 17 (J0a,J~~14.9S
1 9s-a 4 o6517.bb 1735613413 .350

- a - ‘~ 
— riO ( a t ’ , I a l t’ U~ 

-
~~~ 1 3

00 5 1 CU800SI
19/3 15136966.63 11306966.63
1 1 5 / 7 - ’  29013511.00 1497131313 .62
19/ ’! 5o335t7.27 J)61U357.vu
l i a r  13393579.34 1 3 0U0 9 6’ ] . 5J

~~1bU 7’S.1~i~ 5219039.J6~
l v ii 19c-134 7 •

3
9 S 1 4 1 7 5 i~6 .7 11

2 5 9 7 5 1 1 .a - A
1 63354U.bc’ -S76lj5~~.~-a6
1 4359146.1313 2 9l013 913.4 - 5

1’)~.- 12 1593 .153 JUJl c aVc ’.’7

1 IL, L I rL ’ La ULi- I t i/ ~LS s— IL L i r i -  134~, Lr l O l a - O S
I i - !, !  .I~ 1 7 450 5 . 0 5  ~i,P - 1 a - 1 a - 1 ’  ‘/~~ 

‘ - •

35156313.09 -~Lr 0 l-13L,J’ s 17  I. I . -

~~~~~~~~ . 1,

I’ I -~S I 1 3 7 - S I  39s5.4l I’ 1 - s t  t j t 5 , t  a .~~j

I - ‘-~ ..~r’ 1~ - I 1’ 7 1 • Oh 13/’aa\ a. I ,-; . -

I t a-~~. - a

I a ’a 1 , ,  - 50355 ’ )  .35 9 Ia ’- I a1  La~ La- 1 i - ~~i . -

r - ,~ Li V,l a  5062b7.Ob H L L L - 1\ a ,  3 3 - 7 U L 1 3 . .  -

13004-jO I’ 13 3 5 5112500.00 UI’UL~”I~ \ IS . 3 - .

I \~ a-, 1 i-~i,L 4577.137 1 ~ s I cILL ‘,
_
) -/ / . - 

-
,

3)1 .1 ~~~~ - l J h I 1 .b 2  L l S O a  . i a L ‘.l .’ •

D~ci A~I’- 1i n”c rr ~) V
L)LJI ~~V i~I Lj- ’~~~.L L~i1!

A. 3—26
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I
I ’HASE 111 ECONOMIC ANA l YSIS OF TMDE

Sub~ect~ Computer Run ; Grou p A, Case 2.

I I a-, - - - aa • 1 7 - F a t ,  L3~aS I 1aU~ j U 1,3 1

~~S- ,4 - / - t -  I
1975 5149756.45 549756.145
13 5 7 6  13147’a 7 1 5 a .’)U 797233 .- i S
1977 247 476 .90  10 4 47 1 0. 1 3 5
197o 1347476.90 113913 1 35 7. 15
1 979 13471176.90 15 9664.O5
I vbu 247 -476 .90 1 73 5 7 1 4 0 . 9 5

~~47476.9U 20314617.357

~ 4747b .9u
l9ca 3 247 -4 76 . 9( 3  25139571 .611
19 35 L 1 132~~626.9U 27531935.511

‘.L , -~— r’ I L  t~~j \ .  151a- 01 :-si S
/E/-&t\ COsi  C0vUusi

1977 1327663.29 1327663.29
lb7 6 3511307.34 167353570.63
197 / 351207.34 2030u77.’~’8
1 1 3 7 3 5  3 512 07 . 34  2 3 3 512 85 . 30
1)79 51207.34 273249’S.6~
19 3 5 1 3  3 5 12 07 .3 1 4  30353699.943
1 9351 3511307.34 3434907.32
I9os 3511307.34 37u6114.66
1983 35 150 7 .3 4  1 4 13 7 3 2 l . i 9
1 9 3 5 1 4  3 15 3 3 53 . 04  44527U5 .UJ

~,ri L L Ir~ UYuI _ r 1 3 5 1 ML5 r’IL L 1 7 - a~ U~~UL~ II i~~aL~,

I i a & l  Ia ~ I ‘~h 15 0 7/ 5  • 30 1 1~~5~ IN I ‘3-a I ~~c :Jt’15 • 5 /

S r u s , u f i R s t - . 3593(33.00 I-’Ij hUH!aS7- 2 3- 9 5 /’ U .U U

13 5 9 0 9 14 .  13 7-aEr~SSL\ tl7- L l S J U 1 5a  - “~ .51’

1- lt- ,SI IJ7-.S-t 4317 .95 7 - l i - ,SI uE~~i

I l - 1 5 - ~~’.~~ I , , I  1 4 1 7 . 64  IkM :~~P-~t , r~ I
35 6 5 74 1 7  .14j LLNSIJM35LIS  ‘S35s331 .5~ a

101  7-,i,L’IJL35 2 3 56 5 0 . 0 0  1’\ 1 RUUuL7- , 54 1 a  • 313

t 9 O Lla  I i’!t 35539 b • 90 h~. LVI NO 54~ 3 51 3.  a ’ a ’

L,t~UlJ ,’ 7 -” 135 596750.00 Lt3L Ua’,h N 13 5~ a , - 5~~ .

1 ta J3I 1~1LL $035.00 INS FALL :a U J S.u l a

-351324.30 UISi-’(’SML

BEST AVAILABLE COPY
A.3 — 27
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1 pj i~ si-: III l- CONOMIC ANALY SIS 01-’ ‘FMI )E

SubIec t~ Computer Run; Group A. Cas e 2 . — —

a —_ _ _  I

I 1 7 - -  ‘-3- • Y t- ~~~~~ 121)S’l C1JaVIU(3S I

~~~~~~ 1 I
5 4 9 7 : 6 . 4 5  5 4 9’ ] S ô . La
137717’a.)3 3513 6930.535

I v / 7  3OI9sI.35s 112353552 .j9
1 9 / :  3-51144.56 11457996.67
l v l v  3 4 6 4 6’/ .6 / ,  13 5 0 1 1 1 4 1 3 4 .3 3  —
1 1 , a .i J oIili -’.27 c1657o0.6U
N /c -I 5, 1 1- 63 9 . 6 6  135444130.56
N/i -i: J9595 ’ -.,. U/ a 291103h3.JU
N a - . : Ia I3r ’ a ’6 . 413 3353669.7’S

37 1450 16  • 79
‘ 1  ‘- 35’ IL 1 3 : - a  1 1 5  1 — 3 1 5

I 35! . 0 1 3 1  CUc- LU S I

I v ’? 35 13s7t ’~ .~~9 I 3s766.~ .a~9

17131017.71
I ) I 4/b ‘,113 • 95 1 ‘-al ‘13513 •
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I L ~~v N t ) .  Y1 ~~ i~
r1 ’-4J~’•~~ I

I ~ 7 ‘- I I / • I 1 / ~ •

1 9 / h  95~~59 6 .~~ 1
1 9 7 7  94J~3 1h .J7
1 9 /h  4UU(~4L 1 . c ~h
1979 ~ 9 . )’~
19~~tJ b~ 4 b l 5 I . 1~~ 57~~9c~ ) / • t 4 I

t 5 5 /~r~ /~~ . Ii)
1Vr ~? ? b h 1 (~5.b’)
I 9 t~~ 7~~ob~~’, . ( c  - l i ~~Aj~~~ • /

I ) O~~ 1 h~D I u ~ I ~~~~~

~‘.C \ r~1L ~~~~~ Ut~ L~~5 L ~~
i (. ç~~~

1~~4 9c / 9 L4 . J U
1 ~ 7 e I I 1497 1 I • ~~~~~ ~~ • 55

1 ~# 7 7  I I  Jc 5 1  ~ • / 7  J7b7u 1 r •

~~~~~ 1 I~~h~j~i~~.jJ ‘ IDJ5u .h~~
‘
~‘ / 9  1U7 9 7’J  .bb 5v9~ )u9’, .:~u

1U~~Jh ~~~~.�~b 7 u 1 h /~~ / . 7 (~I9~~1 9 I5 .~~11 .J9  79939~~~• I5
I 9~~~ 9~ 7 I 1 7 . I 9
I 9b 3  87 9 7u7 .7b  9W~n)7b4. lJ

~3~~’i 32 O. 4 ~3 IU6251U’~.61

8~S1 Mt U~~ 
CO?’(
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PUA SE Ill ECONOMIC ANALYSIS OF TMDE

Subjcc t~ Computer Run; Group A, Sensitivity Anal ysis - Cost of
• consu mab l es two t i mes original value

1 L F ~~ i ’vØ. ‘rEc ~

197~ b�~3b99.61 5 b99.61
I~~76  ~~b36~~9.1 I  7 7 7 5~~b•7j
1977 2 5 I I 5 b.7 0  IU~~b6o7 .~4J
197h ~~4~~9I~~ .b7 I~~77bUu.~iU1979 ?~~b 194 .1 i  I 5 I579’~.~~3
19b0 174161’ .b4

• 19b1 ~ I5lJI~.U2
19~~ ~~~~~~~~~~~ ~ I6I~~7~~.1b
19b3 19I ~U6 5 .69  ~~35b3j b .~~6
19~3’i 1 6 b7 b 3 . 1 6

~Ut\ -~~1L (
~t~ULft’ C~ 5i~

C~~~CC~~1
19 7 5  l 2 6 6 7 Z s l . ~~4 1~~b6/~3I.b’4
1h76 3hb93b.~~~ I~~b266~~.I~
1977  3~~~~177.22  ~ UJ4bI4b. I4U
I 9 7 ~ 3!b759.b~ ~~~136Ob.2’i
1979 36~~~ 49.~~U ~7 76 U54 ê.b’i
19h0 J436~~I.U5
19h1 J~~73hU.U3 3 7 u ~i5.9~
19t ~2 3 I I d 1 5 . 7~ 375
I9bj  ~ 95 J U I.~~b ~ Ub355~~.9~
19b4 ~ S71’i5.Io ‘~31uô9~s . u9

BESrA VA,MB!E COpy

~~1- 
A.3~36.1~~ .3~~6.2
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1’IIA SE III I C ONOMIC ANA LYSIS OF’ TMDE

I
Subject~ Computer Run Group B, Sensitivity A n a ly s i s  - (1 B, 2 B, 3 B)

•:~r I ~i 1
1 I~~~ ~~~ y~~iu~ t ;o~~t

~ t- I 7~~/~ti I
1975 3 9 5 6 u 5 1.~~0 J95t~, u 5 1 . 4~u
1976 ~43I5~ 9.6U hJd 7bhI.UI
1977 ~~~t i7b’~5.b7

• 197b 2 3 b 6 3 1 5 . 2 1  1 I 1 h l 7 ~~~ .09
1 979 c~2~~355 5.�~3 1~~1~t~5�~97 .~~~~~

19hU 2 1 o 4 9 2~~.9b 1 5(,jue~~6•~~u
l9hI  ~~U6~~’,79. uI~ I 7b9c~7U D.J~~
19~J2 196U76~i.39 1965~~469.73
L9~~3 1~~6U~ 9b.U3 ~~151 ~~9 t - 1 . i C ~

16 65 2 6 9 . 67  2317~ 2J7.~~

Gtc i ~i~~i-~? I~~r2uj
IL f~ (- t\-~~i • ~ t. Mi-~ Uk~~ I C~~l i ,L k 3  I

U~~72002 I
1975 2965u~~.b3
1976 213771 .10 5IU~ 7J.9’41 7 7  21I6oo .9~
197b ~U9796.u~ 93 175b.c. 7
1979 200761.714 IIJ2 52u.o~19b0 19u332.5t, I32c~b53.Ih19bI 1b1325.54
I9~~ 1723~ 3.16 167656I.o~19b3 1~~140I3u.uul9~~4 151b07.0i9 1991937.09

(,i’iiL I- -~? t i<i-’Jb 1
LIEI V N b .  ‘ Y I t ~I~ C~- ) SL

CV2U03LU 1
1212hu .bb I~~I~~bu .b~

1976 7126~~.9b I9~~ 545 .b5

1977 70570.014

I 9 7 t ~ 69939.bU
1979 6692b.0’4
I9l~O 63’iSI.~d6 .‘th3435.59
I9 ~~) 6O144d .5l~
I 9~i2 57 1467 .’b6 bbIJSI.63
I9~33 b45dl~ .7 8 6 35 8b0 . 4 t

50161 .72 6~~6O’s2.I4
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~1

Ph ASE II!  ECONOMIC ANALYSIS OF’ TMDE

Subject: Computer Run ; Group B , Sensitivity Analysis - (4 B) 1
- I

• •0

~~~~~~~~~~~ Cr ~r’14bI
X L  EN~ ~( •  ~~~ Ai’c U(J~~ 1 LL~~LL~~ I

UV3 U59 I
1975 26t-~9b~~.93
1976 I 5 I 2~~Z i . I ~ 4 1b20 / . ij h
1977 149751.16
197b I4b4I~~.II 71637U.3~ 

7
1979 1~~~u~~I .15 b 5 h J 9 I.A t ~
19bU Ii’~64j . 1 4 3  9 9 JU3 4.9 1
19i3 1 I2~s271.76 II� ~1Ju6.t)/

• I’ ibe~ I 2 I 9 4 5 .~~2
19h3 1157U9.96 1J5~ 962.’~5

1 4 / 2 6 U 6 . b 5  - .

‘I
I ’ ? ~~ L~~? ~~~~~
I I I- . - -” ~~~~ • I I- ~~~~~ u~ ~~- I 1~~ ) I - L~L-~~ I

I -

l 9 7 ~ I I o ~~~/~~.~~9
19/ h  9 5 95 1 ’-4.06 ~~l 1 4 I 9 9 O.~Y~
19 77 9 5U l b b. l~~ Ju9~~ 15h.5’J
197k 91416 71 .hh
1i79 9UIIdI .J9 49J’~95 I . 1 5
I 9 o U  h54JU9 .~~9

• I~~? 1  ( . 1 . ~ - o 1 . / 3  ( , U~~ 1 -’4J. ’~
I ‘i ~~~-~ ~I I ~ 7 A J  • ~~~

- / ~~ I & - ~~~ - I .~~

I ~~~~ 7 ~i’~ I 1~I • t I  1 1 u -  6 • I
(-~ - 1 ~~i.~ ~ ~~7~~~ I ~~~~~~~~

11/
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I PIIA sI: I I I  EC ONOMI C ANALYSI S OF TMDE

J Subject: Computer Run; Group A1 Sensitivity Analysis - NHO equal to

two times ori ginal value

I I  ~~. ~ • Y 1 P~-~ U L~ I Li I. ~~~ ..j I

Ii- 7 (- 36’4hhD .‘.J ‘~~97 ( 1  ~ • : t

1~~7 / 36 1 I li . --v ~~~~ I3~~.ut
197 c 3~~ / o r- - ~4 . 1h 17 I • t I (  .51

_
~~~~~~‘-~

_ I _ . 1  I ~~UD~IU c 9  .I~~~
19 .IJ ~~~~~~~~ • ~~~~~~~ / (c~ •u..
19 o h  J1,9 I 7 • 51- ~~~9 j~~ I •

190’4 .? ‘4 9 7 1 9. D u  JD15u9~~ .l~~
)

I\(~ \—I -~1L I~~~k U t ~ 1;c ’~~I~~
Ut ~~I LU~~ LL 3 I

1975 1 3 ’b 9 9 .6&
lolh 49tjU59.’~) Io~,9U~~D .I5
1977 4 5~~3I . Iu
I 9 7 ~ 14~s Uy 4 h . c l
I’119 146u~~3b.I~’

14J6J//.hl 37~~Io5c~.114
4 1 5 6/ 9 . 6 7  A I J 7 5 3 I .o c ~

i9b~ J95I/9./~ 1453~~7 Il.5 ~
J7’~9 7 l . b /  ‘49 u / r c - J . c I

I9~-4 JJJu~4~ . J 9  5214U7~~5 .1,1

BEST AVA1LAB~E COPY
1
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P1L-\SJ~ I I I  ECONOMI C ANALYSIS OF’ ‘I ’MDE

Subject: Computer Run ; Group B, S e n s i t i v i ty  A n a ly s i s  - continued ;

Group C, NHO two times original value

(~ \‘. L-t- ? hrc l- 4b I
II E~’i • Y Lb~ 1 UiJ- Ub.~ I

CIj 3 (J59

1~~/b 25b9414.~c~ 6�~/759.5l
1 9 7 /  ~~5 1 4 4 1 4 1 . 5 b
197b €52161 .J 9 11343 (7.147
197 9 ~ 41307.55 I375h75.u~
19cU ~?b77c.U9 16tJ4’i4(.II
I 9 1  ~~I79~~6.Uit

2 U / 1 97 • 6 4  �~0~~959u. / 7
l v 6 6 u~~.::u
1c u 7 0 5 . SU  ~~4 0 (- b 9 h . 5 7

Cr~( Li~ ? Ki ~ L I
11 hi’1i Nb • r t~/ us U~

_
~5 t U u L  1~~, I

1975 I96U3Jb .47
1751 519.ub J71I057 .145

19 77 I7 .~’445b.bi
I97~ I 7 I ~c949.5I 7 1 6 52 6 5 . 7 9
1979 I h - L ~149~~7 . 7 6  b b1U 1 93 .
19 1, 1559~~7b.97 1uJ 6967u.5~
I9bI I 4b567l~.-6 1I I ~55349.LjI~-

1141 409.bU I3~~6775b.bo
19b3 IJ4O 1~,14.3U I46079’~J .I~
19 hI~ 1d6J’I3u.~~~3 I 5 bI IJ/ 3 .~~~1

A.3—40
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PflASE Il l  ECONOMIC ANA LYSIS OF TMI)E

Subject: Computer Run; Group B, S e n s i t i v i ty  A n a ly s i s  — (1 B, 2 B, 3 B)

141-10 equal to two times original value

I~I-c(,L!i- ? ( ‘ } ~L—’ 1 U I
II ~- i~~~ • ~ L~ ~ I LL -  U~.

(- ; i l I C ~/~i 1
1975 ‘-9�~I 1~~�~.77

hJJ5~ )9 1 .5 . ,
1977 33~~(J95J • 53 1 1 7 1  (~~ A 5 • II
1 9 / - ~ J.)5u7~~ I • ‘ I 5~.~ô 7 t - ( i~ . 5 i
19 79 ~~~~~~~~~ .L~~ 1 7 ~ ) ’1~~~c).

I )~ U 31J39 b6 ’4  • 1 ~ 
-
~ 1 ~i I J~~

(
~~ • / U

19b 1 2 o 9 6 0 1 0 .U 3  ~~1420937~~.7~
1 9132 2 753) h~~.n~ 2696~~5 6 1 . i 1
19133 261~~14uu .~~4 ~9574961.:5

23hIs~~2.U~ 3I956b~~J.47• NON-PIL (~t~~u i ’ C
(-1 ~~.b _ -)- ? ( g , P-~r 1

l I h ’ • ‘ U •  ~L,I~i:s UUbI

~ V7~~uu~ 1
1 9 7 5  47 US6~~. it ‘I i u S t o .  t o
19Th .j 9 l tj 1j I . 2 ’I
1 9 / 7  ~~o / 1  9~~ • ~, 1 1~ i~~,7 i , -~ • -

197o 3c~~7Ju.~~o
1979 36I~~I) 6. 3 u l 9- i~~’6~~’ 9 • i ’ ~
I9oU 3 1 4 o l 3 U . 6~
19 c , I i3 I 656 .~~~~~ ~~c- 7 )  ‘4~~o .lj I
19b2 3I~~ iuu.uJ
19~~3 ~ 99 17 6 . / ’

21,099J.3 1
NON-P tL ( c ~~L-L S LL-~. I
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l97~5 1713712.72 17~~7 l~~./~
1976 Ik~9//b3.2 1b
1977 1 2c 1477.bj
I97~ l 27J2~~.7t 5 4260.i9

-. 1979 l2lh Ibb.h4 6,:- (’lUS.,j j
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19132 104622.21
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APPENDIX A-4

TMDE AND TMDE-1 COMPUTER PROGRAMS

I 1.!
• 

• A. 4-1 /A . 4—2

L I  
- •~~ -__ •~~-- -~~• -•  -~ -~~~~•



1. Computer Program “TMDE”

luL t ik,,O (~,-AN L~~’LI~ ( INrUi, J1 t- L I, I I~t~E2 )
~~L)U UI~~b~~ S J v i ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~• 
~ I u+i~-

~~ I ( I l) ,i~ I N~ ( I  U) , i~U~ ‘(29,  10), I ~ (7 ) sL I L~ (5 ) ,  U IL (2 )  , ~b~I i~U 
( p ),

• 22U +Nr~~I (5) ,LUI~L ( 2 9 ) , U U ( 5 ( d 9 ) ,A c (29) ,L1Lh( I) ,t - ~~t-) L,(7),

2’~U+r\ I : /L (2 9 )  , L  1~ (2 9 )
300 I ~ t-~IN1,* It’cliE LIH- CYL Lt ~ eL~-~~i ~ V MLL/ i I I~ .-~
14( ) 11  r~— I ~ I , * (.;I~~-~ I I-’ * ,

500 i~~ A Li,(;~~IL~
h U L  U(LL C h 1  (5h i , \ l - E2 ,(~~ ILE,U,U)
I U U  j ’ L . I-i L) (~-~,)L,L,L,L

~ ‘ Js . t-~~f-~u (~~,)L,L,NI- IL’f i I L \b-~IL+I
9 ’ - J s -  Lb ~~ I~~I,or~IL
I 000 i~~ t-u (2, ) L, N~~ -~ (1)
1 lou r - W  (2 ,)  L,L,LUi~L( 1 ),L,UL~~~

( I ),L,AhI-c( 1 )
120u Es~~/~V (2,) L,L,h~>U (1),L,wi (1),L,AN1 (1),L,~~M1L (j)
13i)0 : E l - ~IJ (2 , )  L,L,F~’I ( I) ,L ,A 0~~~ ( I),L,~ ’ L 1 NC I) , L , N b~~iL(1)
1 1400 b~I- ~~ 

(
~~, ) (L,i’.Y k( j ) ,L,NEL-3( 1,J) ,L,I’~~LU(i ,J) ,L,NLE ’J C I , J) , J  1, lu)

1600 2

11u0 L6IM ( N U P L( I ) , I= I , i 1) / b h i Ii’ilN(,,b~irUhUHM ,9h~~~~~ bt \ \hL,
1/ 1 U + 1 U h I I~~5l ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
I7~~u+7hh(;LD 1N(;,9hL Uuc~ENTh,7H1~~~ LMLL,bI-1uIsrLSAL/
b o o  L M L 1 ~ (A I N 1  (j),1 l,IU)/I.,1.12,1.22,I.33,1.140,I.46,
l o l U+ 1  .53 , 1.6 U ,1. 67 , I . 75/
1900 L~~ i6 D15.N iDEN,CT ~~~U1L( I ),U 1U(2 ) ,~~hL,C~~~,Nt- L- t~h
19 10÷1. I, 32411,220130. ,25U214., 4 1226., .000 169, 175 .,

~-.&iu u j i—i.I f ~ (II ~(1),I~ I ,7)/.~~1, .36, .46, .33, .35, .5, .59/
21 00 LA ic ’s (U1 (1),l=1,5)/J1 63U.,250133.,31233.,21127.,11.iLU./
2200 U6 II~ (ULI-~( I) , I= I ,7 )/ 7 *6 . 9 1/
~ 3U u U M L o  ( p t - ~Y - U ( 1 ) , 1 I , 7 ) / . 7 5 , . 7 5 , . 7 : , . 7 5 , . 7 5 , . 7 5 , . 7 5 /
2310 UA I A NP C ( I ) , N k - ~~r~C (2 ) / I 4 3 ,3 2 /
2320 UM IA cN~E~ c~c1 ), 1= 1 , 5)  / 16 1 6,2 3 26 , 1 44 5 ,2 5 I ,1 3 4 1 3/
233u uA l/~ U~-U,NHU/95.,3o5/
2400 UCi 3 1 1,Nk-’IL
24 10 M L O

• 2’Ib() LL LLLtU
2 ’~- 5  1I~ ( ( ND E N( I , I ) . G 1. U) . AN b . ( N Etj b ( 1 , I) . E L . U) )~v,L=LL= I
250u Ub-’ 14 3 I,I0
251 0 I~~

((
~~L.I.U.l).ANU. (NEuh (j,J).GI.0))i~L=LL=o

2520 D(NiJIN(I,J).~~o.U)LL=u
2550 N L I ’~= N N = 0
26(10 X UU~ i= 0
2700 L~ 5 ~~~1,5
2bUU 5 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
290U 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

3000 ~U (1,J,2 ) = N~~LJb( j ,J )* (0 1~L)S( 1)+2u .)* ~~IM (J ) / ( (  1+ 1ij ~~) **j )
~~I00  AL s U~~~0.
320() Uc~ 6 ~~~1,5
3300 6 A L S ~~A UUM+Lj LN(~~) /p’~~Ø Lj (~~)
i3bU U(~~

)cL’Ufr~/5 .

A.4-3 BEST AVA!L4~!1 ~CQPY
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1. Computer Program “TMDE ” (Cont )

3400 ~CøS(I,J,3)=NL)LN’I,J)*(XMH (j)*DLH (7)/I-~~)U(7)+LCAL (I)*h5U (I)

J4XU+*XULj~~)*)c1t\IF.(J)/((1+U1~~)**J)
3 500 £:C~~ ,( 1 , J, 4 ) = N E 0 b( 1 .J) * W I  (1 ) *X t ij  U ) * C*?U f~~ J /  I 1+b1 5)**J)
3600 1Ub;5 ( j,J,5)=NUEN (I,J)*W1 (1 )*2*FMI (I )*SI-j C*(~~Mj L (j  ) + ( 1 -LL M L(  I) )
36104*N&2AL (!))*?clNIt (J)/((1+Lb1S)**J)
3650 1~~((NEt~b (I,J).G1.Q).AND. (LL.ItI.U))NLIN I
.3700 c;S (!,J,6)=NDFN (I,J)*.125*~ AIL (I)*UCQm (1)*A1N~ (.J)/((I+L1.~)**J)
31300 F.L(-;~~( I,J ,7) (N L1N*(-4b0 .* ML1N( 1)+5 l0 .)+LL* I6 0 .)*dS Is’4 ’  (3)
3b1u4/((1+b1S)**u )
31350 IJ~(NL1!’~.H~.I)LL 1
3900 ~U (1,J,b) .43*NULN (1,J)*UCøS (1)*LL*A1NP (.J)/( (l+UI.~)**- J)• 39 10  i~ 

( ( , ~T h U b ( I , J )  .G1 .0) .~~(~t.).(LLL.Et~.0))NN 1
140U0 EC(S(1,J,9)=NN*At~ij~~ (j )*Ct-’h-’*)cIN~~(J)/((1+U1S)**J)
4010 II~ ( N N . f r L . 1) LLL~~I

- 

- 
~ IuU l~U~~5( 1,J , 1 0)= NE t 1b( 1,J )* CpC*X l N F (J )/ ( ( 1 + L s I~~)**J)

-

• 
4200 FU ( I ,J , I 1)=- .I*NLI~j 1j( 1 , J)* UCØS( 1)* ) cJNb .  ( J ) / ( ( 1 + U I 3) ’~4J )
4300 ~4 L~~ c’.~ I I N U I~
‘11400 3 Ubt ’ J L 1 ’4 Lj I~
45u0 r~t c 1 \ ’ i , *  1 I 1 ~i~ N Q~. YLAk Ck)~~1 CUfrUb~~1*• 1460(1 L)c 7 1= 1,N~~IL
4700 rj’(Ii\ I 14UU,~\A~ E (l),I
4750 1400 t’~~M1 (A13 , 13)
141300 UUt~U~,~~~U.
‘1900 VU 13 J I, 10
5000 ~~~~~~~~
5100 uc 9 r = I , l I
5~~uU 9 XLUN~~A U1JM+ EC~~5( 1,J ,K)
5300 UL2Cc .5=CUfi~U +AUUM
51400 b~ a-’r~ 1 - ~ L IOu, Nfl<(J) ,  AUU~’~, UUMC~i5
5 500 lOU I 0l- M~~I ( 1 1 1 , 2 F b 1 4 . 2 ) i
5600 7 UUNI INbj ~
5700 r r c I N I , * \ ( N - t ~I L  Gi~0Ua~ COS IS*
51300 I-’t.1~~1,* YEA rc C~ sI CuMLt~is l*
5900 LUN1 (S=U.
hoOt) Li’ It) 1= 1 , 1 0
6 100 ?cUUN =u .
b4&i U L4~ 1 I J=2 ,~’ 4 t—I L
( - 3 0 0  L~ - I .‘ ~~= 1, 11
6 5 0  14 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~
t 4 U 50  11 C (. N I IiN1j~
h ( O U  UUN:U( CUMCC~~+1tUUM
6700 10 ~~~INI IOu, NY 1 3 ( 1 ) ,  MiUM, UUMCO~,
61300 ~-h I N l , * U(~ Y Ø0 WAN I (j13øUr~ b~~~AKIO0I b~ L~J~~~L L L L f r EN i ,~~~~. ..~ UN ,

•
~~~~- * ,

6900 r< EML ,AA
70uu 1~~(AA .NI . .JH~~~S)uOIC I J
71uU ~-~~1 \j , * Y t / ~i~ ELEMEN1
7200 UI 1 14 1 = 1 , 1 0
7300 fri-1 , q I  d00,NYj~(1)
7 ‘401) UI 1 5 J= I , I I
7500  M b , ~- u .
7 6 w  01 1~ s~=~-’ ,Nt~ IL 

~~~~~~~~~~ i: rr’~~
A. 4—4 

• . -~~~~~~



I
1. Computer Program “TMDE” (Cont)

7 100  400 } (;t~ — e ’ ,1 ( 15)
• -/ ouu 1/ -  )‘~L t  , - ~ A L t  ~~~~~ 1,05 ( Y~

, I , J )
- I 7 9 ( ’~ IS L0~ 1N I 3UU,,\ UI~ I (J) , �~L)Ut~

ruuu I~ U t i ~a i  I~~Ut~.
13100  i’J~

) 
~ ( b ~c’iM I (A 1 5 , l~ 114.2 )

13200 13 ~0~1N i,* VI ~(LIJ W Al’~1 13hEAKbUI bY 1II M , ‘ri ~s Lt~
• 13300 rs~~AU,hM

13400 1~ ( I -~A . t \ - E . 3~i 5 ) (301U 17
13500 113 ~‘ rc1N1 , * I Y F E  HEM NAME, N I 6 .* ,
o600 rc E (-,U, bb,1
v000 —o INl,*  i t ~~-ii~ ELLM~.NL L0.~ L*
~i IUO ui 4I j 1 , I U
940u rrllNI 2u0, ’irr- .(J)
V .~~j U o~

: c- ---’ ~~~~ I , I I
U 1 4( i , )  ~~ r i - . i N I  3UU,NL(~L ( r ~) ,E U U 5( 1,J ,K)
9500 41 C(NLI NL iE.

• 9 (~~-U r~r .1NI, ’~ ‘(~~ t’ 1 jE ,~5, T}~~ Ui~ NU*,
9 / 0 0 :-.EAL i , MA
9t - O ’J 11 ( A (~.~~ ..3hYEs)(;( IL; lb

~~.i - u  17 i~;~INL ,* 00 ~~;u 1-~A N t  i t ;  ~ uN 1iN0Ih~~13 UMSE , ~~~~~ ~~c - . N~~- 4 ,

1 0000 c’EAU ,AA
10101) 1~~(/ .N~~.3t-i~~ES)GCI~~ 99
10200 ~~~-~INU 2 a G~~IU 1
I U3U-Ji 9 I S I 0
I u~~.)u 1

700
~~~~~~, L L U , L MIl L

( - 7 00 ,—~~~1 \ i, *Na~ 1 L Li 1E U-rCLE. 1 ~ I MLS*

~~/ I U  u(; 327 1 = 1 , 1 1
o 7 4 0  ~~~~~~~~( / 3 0  01 321 J 2 ~~NI-’ IL

~7’- O U() 3~~9 r~~ 1 ,10
6751) 329 ~ U = U L S ( J , } ~ , I )
6 7 6 0  3~~o UL-~\ 1 I \UE
( 7 / ( )  3 7  t~~ 1,\ j 3 U O , N U M L ( 1)~~

)cLt ~5
9óII i  17 t — o I N . 1 , * t-’ IL LI IE  LIULE. Ib IMLS#
91321) DO 33 1  j = I,1 I
vo 3 tJ  AU c’-~ =0
9h’~0 DO 332 c = I  ,1U
‘11350 332 AU ( ; 5=?cU0S +~~CøS( l,K ,J)
9 1 3( 0 3 31 rr.1I-. i J uO ,N C A I(J ) ,A U L ) 5
V’I (i t) ~‘~~ ) t ~ I , *LJ(J y Lu 1-.AN 1 II ) ~ U\ AN~~ ~1Et~ UAS1 , T ES Li ’. Nbi’I- ,

REST AVAIL4~y~Qpy
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• 2. Computer Program “TMDE 1”

100 ~0~O0~’.MM 1 MDE 1( 1 N~~U1 , UUTI U1I 1 Ah-~E2)• 200 IJ IMENSION N 1 h ( l U ) , EU~~~(2 9 . l 0 , l l ) , N E u b ( 2 9 , l 0 ) , N E O V ( 2 9 , I U ) , N ~l N I - ~
( 2 9) ,

2 1 0 +N U A 1( 1 1) ,X 1 N} ( I 0) , N U E N( 2 9 , l O) , I l s( 7 ) ,C 1 ø I- ~
( 5 ) ,C I C(4 ) ,N r E l’ c L(4 ) ,

22O+N~- ’ E h( i (5) ,LU AL(2 9) , L JU Q~S( 2 9 ) ,X M H(2 9 ) , L) L H(7) , 1 3’f - c t Mj ( 7) ,

24U+NUML(29),~~L1N (29)
00 I ~ t-~1NI, * IMUE LI IE  C’rCLE CøS I E V M L0 M* I~~N *

41.10 0I-c1 NT , *  0hi)Ut-’* ,
501) ~ E6V ,Ul  ILL

• 600 UALL Uh I ( 5 h l A t — ’E2,1.W1LE,0,0)
700 t~.LAU (2 , ) L,L,L,L
1300 ~EMU (d ,)L,L,Nr1L~ N~~IL=NPIL+l
900 01~ 2 1 = l , i - ~r 1L
1000 ~ EA I .) ( 4 ,)  L,NAM~~ ( I)
(100 I-~.LAU (2,) L,L,LCAL (I),L,UC~~S (1),L,AMH (i)
1200 hE/~u (2 ,)  L,L,~-tSC(I ),L,WI (I ),L,AMI (1),L,~~M1L (I )
13u0 r-.~~M U  (~~,) L,L,I’MI ( I) ,L,A (~M1-~(1),L,ML ! N( I) ,L,NC AL( 1)
1.1400 i~~~ U C2~~) (L,NY~~(J),L,NE 0b(I,J),L,NEt~iL)(1,J),L,NDEi\(1,J),J 1,10)
I6U u 2 UVi’1IINLL
1700 b 4 t 1 \  (NCA1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
I iI0+IUh ~~It’.S1 DEs1,9H1kAN~~pø~~1.10HCeNSUMbLEs,9hIN1~~~U UC E ,

• I72O+7hhOLU1NG,9ht jyLUMENI~~,7H I N ~~1ALL,b)-W1S~ 1lSML /
11301) DM 1 ~ 

( ~.I ‘~F 11), 1 = 1, 1 0)/ I  . , I • 12, 1 .22, 1 .33,1 • hO, 1 .46 ,
• I ~ IL + I .53,1.60,1.67,1.75/

39 0 0  V M I A  u1S~~N1ULN,C Ik - ~,U 1 C( 1  ) , C i U ( 2) , 5 H C , U t~~~, N M E • N k
191U+/.1,i4’1II,220130.,25U2-4.,4I226.,.000l69,I75.,42/
— 001) VA IM ( I , ’ . ( 1) , 1 l , 7) / . 4 1 , . 3 6 , . 4 6 , . 3 3 ,  .35, .S, .59/
4 100 L-1~ lo  (L I (:t- ’ ( 1) ,j = I , 5) / 3 I 63 0 . ,2 5 0 1 3 3 .,3 1 2 3 3. , 2 1 1 2 7 . , 1 7 36 U ./

~~~U() DM1 M CULt- i ( 1) ,  1 1 , 7 ) / 7*6 .9  1 /
2300 DM 16 (rt-~(U( 1) ,  1 1 , 7) / . 7 5 ,  .75, .75, .75, .75, .75, .75/
2310 u6Ic~ N0t -r ’ .UCI ),N t-~EhC (2)/143,32/
2320 DM16 (Ne’- ( ‘c , 1 = 1, 5) / 1 6 I 6 , 2 3 2 6 , ’4 4 5 , 2 5 I , 1 3 1 4b /
4330 DM 16 U’L ~5 . ,36 5 /
2’sOU V t  1=I ,Nr IL
2~~lO ‘~L ()
4’450 LL LLL=0
2-455  1~ 

( ,.L- ~~,\ ( I ,  I)  •o i  . 0) .M ,’w .(v i~Lw b ( 1,  I) .E L .U) ) N L LL I
.4500 Ut I~ J= I , I O
251 (1 It - I ( - - L .~ L .  1) •6-~V .(NELb (1,J).G1 .u))NL=LL=O
454 0  I t - ( N ij t - N ( I ,J ) . E U .0 ) LL=U
25 50 ‘~L1N N’~~U
2600 AU Ut~~ U.
4701/ 1-1 5 r 1 ,5

21301) 5 ,. buN A0U13 +It- (K )*N~~Et~C (K)*Cfl)Mth)
4901) t - C i .~(I,J ,1 ) = N u t- N ( I ,J ) * ( LC A L( I) * 1 r~(6)*Nl -~~ .C( I  )~k U I U (  I ) +

30054 t -L~~5 (1,J,4)cub (I,J )* (UCOS (I)+2U .)*X1NF (J )/ ((I+b 1_ - )#*J )
$100 IUIJM U.
3200 ot .  6 i-c r 1,5
.i.3UU 6 ,x V l  A L)u’ . i+L) Lh( tc )/ t 1~

,L) ( J4 )
-535 0 M t;’~~ A IJUi~~/ ’ . -~ 

. 

4
DE~T A’~A ”  ~r~ r rr~:~)A .4 -6 L)L)I I h - ~~L~ LU~ 

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~4 1



• 2 . Computer Program “TMDE 1” (Cont)

J~~uU ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~f .

3500 t - C (~ i ( I , J , 1 4 ) = i~~.U b ( 1 , J ) *W 1( 1) *X M I ( I ) *~ h C *iciNl ( J ) / ( ( l + ~~1~~ ) **.j )
3600 ECi~s(1,J.5)=Nl)ENCI,J)*WT (I)*2*FM1 (1)*SHC*(FAIL (1)+( I-LU6L (i))
36lu+ *i ’sUAL (1))*~~1NF (~~)/ (C1 +DI~~)**J)
365u 1t- ((NELb (1.J).Gl.0) .AN IJ .(LL .Et~.0))NL IN= 1
370 () ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
31300 I—U1- -5 .(I , J ,7) (NL1N* (4b0.*ML IN (l)+51U. )+LL*16U.)*)~1N ~~(J)
3t ~.I 0 +/ (  (I+U1S )**J )
~~13~~’() IF ~ (t’~L Ic’ . •t- .u . 1 )LL= 1
.3900 tUD~~(1,j,h)= .23*NDEN (I.J)*1jCØ~~(I)*LL*?c1,’Jl~ (J)/((I+UI3)’sij)
3910 11 ( ( “ J f uk- (1,3) .ffl .0).PNb. (LLL.~.0.0))NN I
4000 EUc. i,J,~- =NN*AL I)*c~’l *xlN J),~~~I+U1S~~’*J
41) 10  11 ( ‘~I’~.~~L- . I ) L L L 1
‘.Itn; LL, c ; ( 1 , J , 1 U) N1~Lb(1,J)*Cl~C * X 1 N t - ( J ) / ( ( I + L ) 1 S) * * J )
q201J L . L(5 ( I , , i , 1j ) .1*l\ t~:L) ( I ,J )* L J tj j 5 ( I) *A I f’ ( J ) / ( ( 1 +L , 1 5) - ~~~~)
43L- u ‘i Lb “ 1 INUE..
44u0 ~ ~~I,~~1I ~~ Ll- .

‘,SLi L rl - .1t \ I ,* I 1 L ~ NO. YEA t~ Ut ’SI
4 / — t U ui- 7 I= I ,Nt - IL
‘4/00 rt’.j~\j 140O,NMs’~h (1),I
‘47 51) ‘•IUU t• L • t ~ ‘. /‘ I (AS , 13)

~iL C’ U L L , - L L S U.
4900 vU 13 J I,10
Suoo AU L ’ =U.
51Uu LJC 9
5201) 9 > D U ,~D 1j N + E C~~~ ( I , J ,K )
5300 L u - U  U S = C L M C t . 5 + X U L N

i’ ~‘t s i N 1  100, \J~~~~(J), ?thUM, Cu~~COS
i~~ UL 11 ,54 I- (.j’.MM1 ( I I  7,2F 1.4.2)
~ 6U u 7 L L ’ 1 I , ’ ~. )-
3700 r,;It’-I ,* i’~( i’4 1’IL GhMLih~ C1~S1S*
:,r UL 0t~~1 ~ j , * YEAh LOS ! UL NLL- ~

_ I~’
S9UIJ UI. ’ ’  L~~5=U .
t.000 ut; I U I = 1 , 10
6 I uu ALi Uc- .=U.
t’ .400 LI- . II J=2,NrIL
6 300 ol. 12 ~~ 1 ~ I i
6450 j~~ ALj UM =A Uu~, ÷&:Ce~~(J, 1,~~)
t) ’U ) ( )  11 CON 1INUE
6600 Ut .~’LI~~~ UUML~~ .+XDUM
6700  ~‘ It’fl,*t’.~~1L LIFE CYCLE 1ØTALS*
6710 JO 327 1 1,Il

/ 4 0  i~Ct’j~~~0.
6730 Di~ 3213 J 2,r’Jp-lL
6740 LiI) 329 I~= I ,10
6750 329 AU( =X CO~~(J,I(~~I)

BEST 
- AVAU A~LE COPY
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2. Computer Program “TMDE 1” (Coat)

32ts C0’d I N L E
6 1 7 0  327 Ok I N !  3 O 5 J , l \ C I i I ( 1) , A L ØS

~~~ V U  I-~’.I”.I,* LI: Y O U  b:M~~1 t ,13(-U~ h~~E6 KLLI  LY CQJ S I ELI~N t - ’~l , Y t - S  UN

6900 :.t- / l I . . ,N V

b O O  It - (AA.NE. .JH’tL~~)l~0iL 14
(I OU I-’ s , 1~~.i,~ 1t - 61 .  ~~~~~~~~
/ ~- t  5 )  Us I ‘-~ 1 = I 10
7 ~‘ i ’ i J c - r I ~~ I 2 i ,t ) ,~~j (~~’ .(  1)
/ ~it J u 01 1 ~ J I , I 1
7 3Uu ~~1 s ’ M = I )

Us I t -  2~~N(-1L
1 1 o 0  200 (r, ’P i I  (15)
7~-uU 1( X uL~ . =?.uuN. +E . UL s ( K,1,J )
I ’I u O  15 r~.I,’ii ~~~~,~— C A i(J ) ,)\ LJ L- -
— ( 1 2 5 ;  l’s C.  \ I h-2 l-

~.10u 300 ~~~r~ ’ M I  ( 1 4 1 5 , t -  14.2)
5200 13 k- k I~’ I, * UI Y L L  I:MN I F)I~~ 6RLU I ~ 11 ~.N, 1 Es ~~~ ‘.0*,
133’il) s L M L— , A ts
b’4u ( i t -  6M. ,-~t- .3i-i Y~ ~ )O~ IL 17
1351)0 1~~ t’ :IINI, * l Y r E  1 TE -; N/~ME, NI- .“ ~,

5~ ’O(J NE AL) , UD, I
9u’.U  I-’k l’ I I ,*  YEAh ELENENI
9 100 L~ 21 u = I , J U
92L) U~~~~~1NI 2U0,NYt-.(J)
9300  1 24 ~= 1,  II
9 4UU 1. i—as 1 , - . 1 100, ,~~L t i  I ( r ) , t- Li S (I  a ~~, ~ )
9500 21 0 5 1  I :L.l-
“ ( - U I )  r-’~~~!N I  , * - - L i t  I i t - ’~~~, r t -  s ( N  .~~ ~

- ,

9 / U ) ., NE ,

i bUs -.’ I -  ( I, i - s • I- L • .i,-0t t- .‘ ) 0 1  11 lb
‘‘- 1. 0 i I r r s - 1 ’.j, * c - I L L Z t - 1 CYC L E i 0 I ~ *L.5 *

~
, - ,- ( ,  L b  ~~~~~ I j = I, I I
9~~~U ~.Lts ~~u
1- - I, ) ,  

~.- 5 -  -i~~ 4 ‘ 1,11)
)bD I)  3.0 A U 0 5~~~ L~ . . + ’  LI 3 (1 1 ’ ~J)
,r1.tJ ill t-’ r~I N k  ) U u , \ U t’ L ( J ) , A s - . i 5
9 9U U  r -~IN1 a ~~~~~~ T I ii c-UN /.I~~L I  h r ,  L6..’I- , S ON

Iu000 i t -  ( iL j Il l-
IUIuU I t - (~~-/ , .is4E . - y E.. ~ ) t  I i i

10400 r~t- ~ I ’~u 2 ~ I o I
1 st .H )  ‘-~ 

—
~ s i

I’J -’-iUu Ei’~U

~si Av::11j:’~ 
CO-~ :‘ I -~
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APPENDIX A-5

TECHNICAL DESCRIPTION OF PIL TMDE

1. GROUP A PIL TMDE

The AN/TJSM-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 M H z ;

275 to 900 MHz; 800 to 2000 MHz; 1.5 to 4 GHz; 3.8 to 8.2 GHz; 8.2 to 12.4 GIl?.;

12.4 to 18. 0 GHz ; and 18.0 to 40 GHz. The AN/USM366(V) 1 has oscilloscope-type

time base and trigger circuit s, and is operable from 90 to 136 Vac or 180 to 272 Vac ,

48 to 446 Hz. The input imped ance is approximately 50 ohms.

The CBT display plots frequency against calibrated output. The CRT has 
‘- x 10

divisions (each division = 0. 8 cm) and an internal graticule. Overal l dimensions of

the AN ‘IJSM-366(V) l are 12.4 in . long x 19. 7 in . wide x 7.2 in. high. Standard

accessories include BNC cables , coaxial cables, wav eguide mixers , alternators,

various fittings and adapters, light filters , fuses , dust and rain covers , and a power

cord. The electronic circuitry comprising the AN/USM—366(V)l is all solid state.

The commercial model number of this PIL item manufactured by Tektronic, Inc. , is

the 49 1C.

2. GROUP B PIL TMDE

2 . 1 Group 1B: CP-772A/U

The CP-772A/U is an electronic digital counter that measures frequency,

per iod , multip le period average, t ime 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 d escribed below , it has a frequency range up to 12. 4 GHz. An additional

plug-in not described below extends the frequency range up to iS GI-lz. The CP -7 7 2A  U

has a gate time of 1 microsecond to 10 seconds in decade steps. The signal input

~~~~~~ .. ~~ -
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sensitivity is 100 mVrms, and the impedance Is 1 Mf~ In parallel with approximately

25 pf for all r anges.

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 fr equency converter used with the CP-772A/U
main fr ame to measure frequency from 20 to 512 MHz. The unit has a 50 mV sensi-
tivity over the entire fr equency range. The CV—2002/U Is all solid—st ate 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. GR OUP C PIL TMDE

The 432A (ME—44 1/ 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 cal i-
brated in dBm to read from -20 to +10 dBm in 5 dBm steps. The accuracy Is 1~ of

full scal e 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. - -

T I
A. 5—2
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