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EVALUATION

The effort reported is éne of three parallel study contracts performed
under Project E233 by direction of ESD/XR. These reports identify alternative
concepts and activity necessary to support the development of a short-range,
unattended radar and a long-range minimally attended radar. The short-range
radar is being viewed for application in DEW Line to replace the AN/FPS-19
and the long-range radar is being viewed for application by the Alaskan Air
Command to replace the AN/FPS-93. These studies provide the assurance that
current technology can support the development of unattended/minimally attended
radars that offer improved performance and can significantly reduce operating
and maintenance costs.

These efforts were performed in accordance with 1978-1982 TPO III,
Thrust C Advanced *Sensor Technology. The results will be used by ESD to
develop system acquisition strategy for SEEK FROST (Project 2448), PE
12412F. It also provides supplemental data supporting SEEK IGLOO (Project

968H), PE 12325F.

ﬂ@zz(/ @7?4«

ADRIAN S. BRIGGS
Project Engincer




1.0 INTRODUCTION

This volume discusses lite cycle cost (LCC) analyses and data pertaining to a short
range, 2-dimension (2D) unattended radar (UAR) and a long-range, 3-dimension (3D) minimally
attended radar (MAR).

LCC emphasis has been placed on the UAR since it represents an extreme departure
from current radar support philosophies and involves a unique design approach. During evolu-
tion of the UAR design, LCC analyses wcre performed on design alternatives utilizing two
computer math models: The RCA PRICE model and the ITTG OPSTOCK/CONSUME model.
The PRICE model was used to assess the radar’s acquisition costs and the ITTG model was
used to assess logistics effects of the designs. Results of these analyses are combined in this
LCC study.

The UAR LCC data furnished is limited to that indicated by the study statement-of-
work (SOW). The SOW indicated that personnel logistics, power requirements, transportation
(surface and air), and disposal should not be included in the analysis. Reference has been
made to some of these items, but they are not included as cost elements.

The LCC data was developed, in part, by cost estimating relationships and, in part,
by direct pricing analysis of the specific program elements. The derivation of system reliability
is documented in Volume 1I. Unit level reliability data are based on unit planning documents
using MIL-STD approaches. Maintenance and personnel requirements were obtained from the
math models and maintenance engineering analysis of the equipment in its intended operational
environment.

The LCC analysis data on the MAR is based on concepts and techniques employed
on a current ITTG product line radar which is optimized for low life cycle costs.

2.0 LIFE CYCLE COST (LCC)

2.1 UAR Life Cycle Cost (LCC) Analysis

A modiried version of the standard LCC algorithm is used to describe the life cycle
cost aspects of the UAR program.

N
LCC = Ap+I  + 9, RL
)

where:
AT = Acquisition Cost Total
i = Initial Logistics Cost
Ry .= Recurring Logistic Cost (Annual)
N = Number of Years in the Life Cycle.
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2.1.1 Cost Elements Considered

The cost elements considered in the LCC analysis consist of the following:

e Acquisition Cost Total
e Research and Development v
e Prototype Development
e Performance, Environmental, Reliability Testing
e Production

e Initial Logistics Cost

Spares

Inventory Entry

Personnel

Training

Tools and Test Equipment
Technical Documentation :
Installation and Checkout

™ Recurring Logistic Cost (Annual) ‘
Spares Replenishment E
Inventory Management '
Personnel

Training

Depot Maintenance Manhours
Maintenance Administration

Tools and Test Equipment Maintenance
Preventive Maintenance

2 Configuration Alternatives Considered

The UAR study considered three reliability configurations which are defined by
reliability data furnished in Volume II, and the equipment breakdown and LCC data listing
furnished in Section 2.2.2 of this volume. The three configurations are:

e Three-month system where the probability of zero failures in a three-month
interval is 0.931.

e Six-month system where the probability of zero failures in a six-month
interval is 0.908.

e And, a twelve-month system where the probability of zero failures in a twelve-
month interval is 0.909.

The LCC calculations are given in Paragraph 2.6. The three-month system has merit not

only on the basis of lower life cycle costs but also because it more effectively utilizes the
<upport organization. As indicated by Figure 2.1-1, higher reliability configurations make
{»wer demands on the support structure, particularly in relationship to on-site maintenance
roquirements.  If there is a problem associated with high reliability, it is the resulting inactivity
of maintenance personnel which causes boredom and gradual degradation of skills. The three-
month system is not a completely effective solution to this problem, but does improve
personnel utilization.

iy
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Figure 2.1-1 graphically depicts how operational availability (Aop) is achieved
through a combination of reliability and support availability. The higher rehability cquipments
require less external support to achieve availability objectives for short term. However. the
use of redundancy to achiceve high reliability increases the amount of hardware, which trans-
lates into higher acquisition costs and more hardware to support.

On the graph in Figure 2.1-1. the Aop vs A curves for the three configurations are
shown with solid lines representing the MTTR exclusive of travel time to the site, while dashed
lines include the ! .21-hour mean transportation time.  Assuming an Aop objective of 0.9 and
the inclusive travel time MTTR, A is 0.75 for the 3-month system and 0.5 for the 6-month
svstem. When this is translated into risk for shortage of 0.25 and 0.5 respectively, it can be
used to estimate the cost of inmitial spares required. (Reference Figure 2.1-5.)

Y

Program Variables

The LCC computation is based on the following program variables:

Number of Years in Life Cycle = 20 Years

Number of Operating Systems = 80 Systems

Operating Time per System = Full Time = 168 Hours/Week
Operational Availability (Aop) Objective = 90 Percent
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Customer Factors

The following customer factors were inserted in the computer models to determine
support spare requirements and in the derivation of costs associated with other logistics

Pipeline Time Node-to-Site = 1.21 Hours
Pipeline Time Depot-to-Node = 1 Month
On-Site Repair Tinie (MTTR) = 0.17 Hours
De¢pot Turn-Around Time = 6 Months
Maintenance Manhour Rate (Depot) = $20/Hour

Personnel Annual Attrition = 100 Percent
Inventory Entry Cost = $100/Item
Inventory Annual Maintenance Cost = $100/Item

Contractor Factors

Maintenance Administration = $250/Depot Maintenance Action

Test Equipment Annual Maintenance Cost = Acquisition Cost x 5 Percent

Contractor factors are correlatable to the LRU’s and maintenance requirements as

° Line Replaceable Unit (LRU) Data (see Table 2.2-1).
Equipment Breakdown

Quantity of Each Type LRU

LRU Failure Rate

Node NRTS (Not-Repairable-This-Station) Rate
Depot NRTS Rate

On-Line MTTR

Off-Line MTTR

Unit Price

Cost-to-Repair

Personnel and Skill Requirements
Preventive Maintenance Requirements
Tools and Test Equipment Requirements
Codification Requirements

Maintenance and Support Philosophy

To support 80 unattended operating locations, a network of intermediate repair loca-

tions (nodes) and a single depot is reccommended. Six nodes will be located at existing mili-

turyv sites which can accommodate airlift, as well as helicopter operations.

site is required.

A single new node

ra——
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Each node will be a self-contained facility capable of supporting a permanently
manned maintenance and supply environment. The following node assignments have been made:

Mean
Number of Travel
Node Node Sites Time
Designator Location Supported To Site
NI Point Barrow 14 1.27
N2 Tuktoyaktuk 14 1.4
N3 Cambridge Bay 13 1.3
N4 Hall Beach 11 1.15 i
NS Point Dyer 11 1.2 1
N6 Saglek (New Site) 8 0.96 j
N7 Goose Bay a9 1.26 i
7 80  System Mean  1.21 ¥

Generally. nodes are centrally located in the cluster of operational sites they serve. The
average distance between stations is less than 50 nmi and the maximum distance from node
to an operating site is 350 nmi. Helicopters, the prime means of node-to-site transportation,
are assumed to have an operational range of approximately 500 nmi. UAR depot repair
actions will be performed at existing facilities at McClellan Air For Base.

23 On-Site Maintenance

Demands for maintenance action will be initiated by on-line, built-in-test-equipment
(BITE) and reported through the communications link to the node. At this time a mainte-
nance team of two intermediate level electronic technicians and a power equipment technician
will travel by helicopter to the site. A complete complement of line replaceable unit (LRU)
spares and assorted discrete parts will be stowed on the helicopter for use on site as required.
I'he helicopter will also contain a complete set of common test equipment and tools necessary
to perform organizational maintenance. No tools, test equipment or spares will be stored
on-site.

[he fault isolation process involves use of the on-line BITE system. The BITE
design objectives are compatible with LRU packaging which is to isolate 95 percent or more
of all system failures to an LRU module(s) concept. These objectives are:

e System level BITE to report system performance status

e Subsystem level BITE to detect a fault in a primary equipment element and
to activate switching to backup equipments.

° BITE penetration to a single LRU for 95 percent of all system failures

e Maximum BITE penetration within ¢ach LRU to the shop replaceable unit
(SRU) level to assist off-line repair activity.




At arrival on-site, the clectronic technician(s) will check the subsystem status indicators and
replace defective LRU's.  All individual subsystem tests will be activated to determine the need
to replace other LRU’s which failed since the last visit causing a “failed item” report but
which, because of redundancies, did not result in a *‘failed system” maintenance demand.

Betore departing the site, technician(s) will perform all preventive maintenance (PM)
normally scheduled for the near term to eliminate the need for the next scheduled visit if
possible. The waveguide drier (desiccant) elements will be replaced at six-month intervals or
during unscheduled visits.

2.3.2 Node Maintenance

All defective LRU’s for a given complex of sites will be evacuated to the node for
repair, disposal, or further evacuation to the depot. Each node serves as a repair and supply
support center ard will be fully equipped to perform those functions. A two-year supply of
LRUS/SRU’s and repair parts will be stocked at each node to support its complex of sites.
The repair facility consists of a bench environment and will be equipped with tools, test equip-
ment and test fixtures necessary to test and repair the LRU’s.

2.3.3 Depot Maintenance

—

LRU’s/SRU’s not repairable at the node will be returned to the depot for repair
or disposal. The recommended UAR places no special demands on the depot. Special tools
and test equipment will be CFE furnished.

2.3.4 Maintenance and Support Manning

Nodes NI and N2 which have the largest number of satellites, will each support
I4 operating sites. Based on system failure rates and standard Poisson distribution (sce
Figure 2.3-1). the number of yearly demands from 14 operating sites will be less than one-
per-month for the three-month reliability configurations. This low demand rate and a PM
schedule having a minimum three-month interval indicates that a single maintenance team can
casily perform all on-site and node maintenance tasks. The extremely low statistical proba-
bility of simultaneous tailure of two UARs further supports the single team concept.

A three-man node electronics team is recommended. Two men would travel to the
sites when needed to perform maintenance. The third man would remain at the node to
monitor the status of the remaining operating systems. A threc-man team provides its own
back-up in cvent of illness.

Electronic technicians will have LRU repair skills involving the use of bench environ-
ments and hand tools as well as the system skKills necessary to accomplish on-site maintenance
for all clectronic equipments.

Power equipment will be maintained by a power equipment specialist assigned to
the node maintenance team.

2.4 Lquipment Installation

Installation of UAR equipment is complicated by the number of sites involved and
the hostile environmental conditions that prevail in the Arctic. With a time window of only
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Figure 2.3-1. Failure Probabilities
24 months in which to accomplish this task, a great deal of emphasis will be placed on
developing an installation plan compatible with program requirements and schedules. A pre-
liminary schedule is described in Figure 2.4-1.

2.4 Installation Planning

The installation plan has been segregated into smaller planning clements to provide
greater cost and schedule visibility. Costs associated with installation clements are contained
in Paragraph 2.6. A final plan will be developed early in the RDT&E program that includes
customer recommendations and guidance.

2.4.2 UAR Installation Sequence and Schedule

The UAR site installation sequence is based upon the following assumed conditions:

a. The towers and other structures to support the antennas and other radar
equipment are completed and in place.

b. Each tower will be able to support and provide mounting interfaces for a
ligktweight modularized crane.

¢.  Prime power sources and distribution systems will be available to support
installation activities.
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d.

The microwave or other communications systems will be installed and ready
for use or will be installed concurrently with the radar so that they will be
ready for use when the radar installation is completed.

When the equipment and the team is on-site, the installation sequence is as follows:

d.

b.

h.

Ir portable crane on the tower.

List-i six 15-foot long sections of back-to-back antenna reflector with feed
array support beams attached. (Two 15-foot sections make up one leg of the
tri-form antenna configuration.)

Install each 27-foot long antenna feed section on its mount.

Install the 12 diplexers on the antenna tower deck and associated waveguide
runs to the antennas.

Install the 12 IFF antenna horns, the omni antenna and associated waveguide.
Install electronic equipment shelter on or in the support structure provided.
Position the shelter, and install the 13 vertical waveguide runs.

Complete power and remoting connections and initiate the electrical checkout.

Disassemble and remove the crane.

The preliminary plan is to install 46 systems during the first year (1984), and 34 during the
second year (1985), as shown in Figurc 2.4-1. These schedules are ambitious, but feasible
with sufficient logistics support. It is projected that a five-man crew working 12 hours a day
can complete an installation in 15 days. Checkout will take two men an additional five days.

243 Installation Support

Installation support encompasses three basic areas:

d.

Preliminary tools and equipment choices will be made and later refined during
prototype installation.

Personnel logistics support including safety equipments will be provided.

Transportation of personnel and equipment to and from the Arctic areas will
be accomplished through use of commercial air carriers on scheduled or
chartered operations. A minimum of four cargo-type helicopters will be
required to support six installation teams.

An option available is to use a demothballed aircraft carrier or similar ship as a floating support
base for the majority of installation work along the Eastern seaboard. This vessel, equipped
with two helicopters, could provide the required housing and logistics support.

12
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2.5 LRU Stockage Model

The initial and recurring investment in LRU’s is a logistics LCC element. The
selection and allocation of main spare units was accomplished using math models to optimize
the dollars invested to achieve an operational availability (Aop) 290 percent. Three models
were used in the optimization process.

e OPSTOCK -~ Optimum Stockage for multilevel maintenance environment.
Optimization based on risk for spares shortage vs operational
availability

e CONSUME Consumable item requirement based on stockage objectives and

support pipelines

e (O-FACTOR - A subroutine based on maintenance and logistic time distri-
butions which establishes a risk for spares factor.

2:5.1 Support Variations

The math models accommodate variations in the number of sites supported by each
node and provide separate printed stockage lists for each node. The models also consider
depot turn-around time and the need to fill the pipelines. Identical kits of on-board spares
for the node helicopters has been assumed.

The models determine stockage requirements on basis of the detailed LRU data
described in Paragraph 2.2.2. Not-repairable-this-station (NRTS) rates for the node and depot
have also been assigned which influence stockage quantities and account for attrition of the
most vulnerable items.

2.5.2 Initial Spares

The cost of initial spares, repairables and consumables, is based on the Operational
Availability (A ) objective.  Assuming a risk for shortage of 0.25 (sce Paragraph 2.1.2) for
a 3-month configuration, the cost of initial spares can be determined using the graph in
Figure 2.5-1. A 0.25 risk translates to an LRU investment of approximately 470,000.00 dollars.
A 6-month configuration with the same Aop objective would require a 220,000.00 dollar
investment.

Figure 2.5-1 indicates the dollar amount and the computer program prints a corre-
sponding list of LRUs. For a two-year stockage objective this initial spares dollar amount is
added to the cost of consumables expended in two years as determined by the CONSUME
model.

2.6 Life Cycle Cost Computation

All LCC dollar amounts shown are in constant January 1977 dollars without dis-
counting. Prices used in these computations are based on an 80 system build, with a concurrent
build of all spares for the life cyclee. Common test equipment cost computations were based
on current catalog prices.

The system contains a single life limited item, the waveguide desiccant clements, and
the demands for this item were processed at the replacement rate. All other items were
processed at the failure rate. Redundant systems were assumed to be in “cold” standby.

13
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Figure 2.5-1. UAR Risk versus Investment

All support calculations were based on all systems operating in a full performance
mode, full time for the life cycle.

2.6.1 Life Cycle Cost Summary

This summary includes three equipment options and two node manning options.
The data is presented in matrix format in Table 2.6-1.

=.6.2 Acquisition Costs

The RCA PRICE model was used to obtain acquisition cost data for the UAR. This
Is a parametric cost modeling technique that provides reliable estimates of system acquisition
costs especially during the conceptural phase of a program. 'PRICE inputs are primarily phys-
ical characteristics such as size, weight, type of componetry, power dissipation, and construc-
tion type. Prototype and production quantities are also required inputs. PRICE model outputs
include recurring and nonrecurring costs for development and production phases. It also pro-
vides an engineering schedule, and it has numerous internal checks to verify reasonableness of
the various results.

Printouts from the UAR PRICE Model are given in Appendix A. Greatest accuracy
i~ obtained from the model when a system is broken down into small constituent parts. In
idition, purchased items arc handled most effectively by being considered separately. This
was done in the UAR modeling with the receiver, exciter, and synthesizer purchase parts
lumped into a single purchased item. As a consequence, it is difficult to determine the total

14
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TABLE 2.6-1. LIFE CYCLE COST SUMMARY MATRIX

3-Month Configuration 6-Month Configuration 12-Month Configuration
USAF Contractor USAF Contractor USAF Contractor
LCC Cost Category Technicians Technicians Technicians Technicians Technicians Technicians
Acquisition Cost 51,124,952.00 51,124,952.00 54,058,768.00 54,058,768,00 59,283,659.00 69,283,669.00
Initial Logistics 17,306,806.00 17,924,862.00 16,956,806.00 17,674,862.00 16,736,806.00 17,454,862.00
Recurring Logistics
x 18 Yrs 12,627,144.00 23,595,912.00 12,627,144.00 23,595912.00 12,627,144.00 23,595,912.00
Totals $80,958,902.00 92,645,726.00 $83,642,718.00 $95,329,542.00 $88,647,609.00 $100,334,433.00

costs of these individual items from the printouts. Table 2.6-2 gives the cost breakdown of the
units with the appropriate purchase item cost added to the PRICE estimate of the unit.

The baseline system is the minimum system capable of performing required radar
operations. It contains no redundancy other than that inherent in designs of the individual mod-
ules. The platform factor (PLATFM) of 1.95 used for the PRICE runs implies a very high reliabi-
lity design, using components that roughly satisfy the reliability requirements discussed in Vol-
ume 1L In order to meet the 3-, 6-, and 12-month reliability goals, module redundancy is also
needed.  The required redundancy for these three cases and their cost impacts are given in
Tables 2.6-3 through 2.6-5. In each case, the needed redundancy is specified relative to the base-
line system. Also, an additional 15 percent of the cost of redundant items is added to the total
to account for increased switching and other miscellaneous equipment that may be required.

TABLE 2.6-2. BASELINE UAR PRICE BREAKDOWN ($K)

Development Production Total Cost Avg Prod Cost/Unit
RF Receiver (2 Reqg'd) 632 800 1432 4.994
IF Receiver 338 419 757 5.232
Radar Exciter 178 432 610 5.407
IFF Receiver 254 413 667 5.157
IFF Exciter 178 353 531 4.407
Synthesizer 440 830 1270 10.371
Signal Processor 4171 5167 9337 64.588
Power Supplies 1020 1177 2197 14.713
Radar Transmitter 1821 4365 6186 54.563
IFF Transmitter 660 871 1531 10.888
Waveuigde Switch 667 727 1394 9.088
Waveguide 63 2538 2601 31.725
Antenna 2053 10930 12984 136.625
Data Processor 34 1366 1401 17.075
Integration and Test 348 1357 1705 16.963
Total Baseline 12859 31744 44603 396.800

There are several points which should be mentioned in regards to these data.
The cost figures given are factory cost and are not the actual sell price of the equipment.
Also, these are radar costs only, and they do not include costs of communication equipment,
shelter, prime power, environmental control equipment, or purchase and installation of the
antenna tower. In addition, the costs related to a Reliability Verification and Modification
Program during and after system deployment are not included. It is impossible at this time
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TABLE 2.6-3. UAR THREE-MONTH CONFIGURATION

Redundant Items

1 Central Timing Unit $ 1,930
1 Control Monitor/Proc. Interface 3,040
1 Communication interface 3,225
1 Doppler CFAR Proc. 4,630
2 Clutter Maps 5,520
1 Correlation Detector 2,120
1 CPU Assembly 3,875
4 PROM Boards 6,000
2 RAM Boards 3,600
1 Power Supply 16,513
Cost of Redundant Items 50,453
15% of Cost for Switching and Misc. 7,568
Total for Redundancy 58,021
Baseline 396,800
Total for 3 Mo. Configuration $454,821
System Acquisition Costs (80 Units)
Development $14,739,272
Production 36,385,680
Total $51,124,952

TABLE 2.64. UAR SIX-MONTH CONFIGURATION

Redundant Items

1 Central Timing Unit $ 1,930
1 Control Monitor/Proc. Interface 3,040
1 Communication Interface 3,225
2 Doppler CFAR Proc. 8,260
2 Clutter Maps 5,520
1 Correlation Detector 2,120
2 CPU Assemblies 7,750
4 PROM Boards 6,000
2 RAM B ‘ards 3,600
1 Power Supply 16,513
1 Frequency Synthesizer 10,371
1 A/D Converter 4,820
Cost of Redundant Items 73,149
15% of Cost for Switching and Misc, i 10,972
Total for Redundancy 84,121
Baseline 396,800
Total for 6 Mo. Configuration 480,921

System Acquisition Costs (80 Units)
Development $15,585,088
Production 38,473,680
Total . $54,058,768
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TABLE 2.6-5. UAR TWELVE-MONTH CONFIGURATION

Redundant Items

1 Central Timing Unit $ 1,930
1 Control Monitor/Proc. Interface 3,040
1 Communication Interface 3,225
3 Doppler CFAR Proc. 13,890
2 Clutter Maps 5,520
1 Correlation Detector 2,120
2 CPU Assemblies 7,750
4 PROM Boards 6,000
4 RAM Boards 7,200
1 Power Supply 16,513
1 Frequency Synthesizer 10,371
1 A/D Converter 4,820
1 Radar RCVR, RF 4,994
1 Radar RCVR, IF 5,232
1 Radar Exciter 5,407
1 IFF Receiver 5,157
1 IFF Exciter 4,407
1 IFF Target Detection Unit 2,430
1 IFF Buffer 2,510
1 Jamming Detector 1,052
Cost of Redundant Items 113,568
15% of Cost for Switching and Misc. 17,035
Total for Redundancy 130,603
Baseline .~ 396,800
Total for 12 Mo. Configuration $527,403
System Acquisition Costs (80 Units)
Development $17,091,419
Production 42,192,240
Total & $59,283,659

to evaluate the extent of such a program: however, it is almost inevitable that design changes
will be required in order to meet the reliability requirements. Depending on the deployment
schedule, the reliability confidence level desired, and amount of redesign required, a possible
increase in the system acquisition cost by 25 percent seems reasonable.

6.3 Initial Logistic Cost

The cost elements directly related to the initial deployment of 80 UAR systems are:

2.6.3.1  Spares (24-Month) 3-Month 6-Month 12-Month
LRU/SRU (Node & Depot) $482,870.00 $232,870.00 $12,870.00
Repair Parts 36,496.00 36,496.00 36,496.00
Total $519,366.00 $269,366.00 $49.366.00

Initial quantities of LRU/SRU spares was determined by the OPSTOCK computer model.  LRU/SRU
repats marts were determined by a maintenance demand calculation and summed with a percent
allocation for other piece-parts.




2.6.3.2  Inventory Entry (Codification)

LRU/SRUs (66 Line ltems) $ 6.600.00
Nonstandard Parts (750 Estimated) 75,000.00
Total $81,600.00

Inventory entry was calculated at $100.00/item.

2.6.3.3 Personnel (Node)

USAF Electronic Technicians (24 Men) $414,000.00
or
f Contractor Electronic Technicians (24 Men) $1,154,400.00

USAF Technicians are in the E4-E6 pay and allowance categories
($525.00/mo. + $30.00/day)

Contractor Technicians calculations includes base pay, allowances
and contractor support & transportation.

A S6-hour work week is assumed.

2.6.3.4  Training (2 each, 14 week Courses-Contractor Training) i

Training Data, Instruction, Facilities $256,000.00

USAF Technician Pay & Allowances (24 Men) 135,240.00

Total $391,240.00
or

Training Data, Instruction, Facilities $256,000.00

Contractor Technicians (24 Men) 112,896.00

Total $368,896.00

Contractor technicians are not paid allowances during training. Attrition of 3-men prior to or
during assignment is assumed.

2.6.3.5 Tools and Test Equipment

Coemmon Tools at Nodes (7 nodes) $479,000.00

Test Equipment (7 nodes) 630,000.00

Common Tools at Depot 7,300.00

Test Equipment & Fixtures, Depot 85,700.00

Total $1,202,000.00
Node quantities include helicopter Kits.
2.0.3.6  Technical Documentation (TOs)

Preparation and 100 scts $600,000.00

Consists of Operations, Service, Operation, IPB To USAF Standards

18




2.6.3.7  Installation and Checkout (80 Systems)

Labor $2,114,400.00
Special Tools & Installation Equipt. 1,280,000.00
Personnel Logistics 610,000.00
Transportation (Installation & Personnel) 2.636,200.00
Transportation of Radar Sets 7,358,000.00
Total $13,998.,662.00

Eighty (80) sets, cach having 10,875 cubic feet & weighs 16,200 Ibs (does not include spares or
test equipment).  Six Contractor teams will perform the installation.

2.6.3.8  Total of All Initial Logistics Costs

3-Month 6-Month 12-Month
All Items & USAF

Tech. Option 17,206,806.00 16,956,806.00 16,736,806.00
All Ttems & CTS Option 17,924.862.00 17,674,862.00 17,454,862.00

2.6.4 Recurring Logistic Cost

The cost elements directly related to sustaining operational performance of UAR sys-
tems on an annual basis are:

2.6.4.1  Spares Replenishment

LRU/SRUs (Node & Depot) $ 6,435.00
Repair Parts (Node & Depot) 18,248.00
Total $24.863.00

LRU/SRU quantities were determined by the CONSUME computer model. LRU/SRU repair
parts were determined by a maintenance demand calculation and summed with a percent
allocation for other picce-parts.

2.6.4.2  Inventory Management

LRU/SRU (66-Line Items) $ 6,600.00
Nonstandard Parts (750 Estimated) 75,000.00
Total $81,600.00

Inventory Management calculated at $100.00/Item/Year

2.6.4.3  Personnel (Node)

USAF Electronic Technicians (24 Men) $414,000.00
or
Contractor Electronic Technician (20 Men) $962,000.00

Refer to Item 1.6.3.3 for rates
Contractor technician attrition is ~ 83 percent.




2.6.4.4  Training (2 each, 14-week Courses — USAF Training)

Training Equipment & Support $23,553.00
Training Instructors USAF (4 Men¥*) 7,360.00
USAF Technician Pay & Advances (24 Men) 44,160.00
Total $75,073.00
*E4-E6 Rate
or
Training Equipment & Support 23,553.00
Contractor Training (20 Men) 112,896.00
Total $136,449.00

A training system should be procured: Training equipment calculated at 1/20 of acquisition
cost. - Support cost based on 16 hours per day equipment utilization. Training set, of con-

tractors site, is “bailed™ equipment. Contractor training of 20 men includes four instructors.

2.0.4.5  Depot Maintenance

Manhours $1,148.00

Maintenance calculated at $20/manhour N

2.6.4.6  Maintenance Administration

Depot $ 7,17400
Mamntenance Administration calculated at $250.00/repair action at depot.

20.4.7  Tools and Test Equipment Maintenance

Nodes and Depot $35,250.00
Maintenance cost caleulated at S percent of acquisition cost/year.

2 0.4.8  Preventive Maintenance (Materials)

On Site (80 sites) $62,400.00

2649 Total of All Recurring Logistics Costs (Annual)

All Items and U.S.A.F. Technician and Training $701,508.00
or
All Items and Contractor Technicians and Training $1,310,884.00
20
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3.0 MAR LIFE CYCLE (LCC) COSTS
Two of the three factors in the LCC algorithm are logistics dependent, e.g.,
N
LCC = Ap+ Iy + iZ] Rp

where
AT = acquisition cost total

= initial logistics cost

—
|

RL = recurring logistics cost (annual)

z
|

= number of years in the life cycle.
In order to quantify these logistics factors, a specific systems deployment and maintenance
philosophy must be defined. Such a plan has not been developed for MAR, consequently its
LCC cannot presently be determined. An estimate of MAR’s acquisition cost, however, has
been made based on a production run of 20 systems. Furthermore, certain aspects of a
suggested maintenance philosophy, based on achieving a low LCC, have been addressed.

The acquisition cost of MAR is estimated as follows:

Average unit cost based on a quantity of 20 units = $2,110K
(for the S-day reliability configuration)

The acquisition cost total = 20 x $2,110K = $42.2M
The maintenance philosophy suggested is presented in the following paragraphs.
2l AR Mamicnance Viildsopny

09 Maintenance Structure

Based on MAR architecture, BITE penetration, (number of systems involved), and
assuming full-time operation (168 hours per week) a two-tier maintenance structure is recom-
mended: these two levels are the organizational level (on-site) and the depot level.

Investigations, involving life-cycle cost (LCC) analyses, indicate that consolidation of
the first three echelons of repair at the organizational level is a viable cost-effective option.
On-site maintenance of certain LRU repairables that involve removal and replacement of low-
cost consumable materials is recommended, instead of a flow of these repairables through a
repair loop.  All LRU’s will be individually considered to determine how they best “fit” into
stockage and repair aspects of the maintenance system.

B Organizational Maintenance

All organizational maintenance can be performed by a single trained technician.
Certain maintenance activities may require more than one man because of safety or physical
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size/weight of an item involved in the maintenance action. However, this assistance to the
technician does not require any system skills. The on-site maintenance will be an intermedi-
ate level technician (USAF Level 5) with certain bench skills involving use of soldering tools
and standard test equipment. The on-site technician will be responsible for all preventive
maintenance, corrective maintenance, certain LRU repairs, and performance testing of the
svstem subsequent to any corrective maintenance actions or modification of equipment.

a.  Preventive maintenance (PM) - The off-line radar preventive maintenance inter-
vals are greater than 168 hours. This preventive maintenance (PM) features is
in keeping with an operational availability objective exceeding 90 percent for
one week of continuous operation. A small amount of daily on-line PM con-
sisting primarily of monitoring BITE indicators or metering devices is
recommended.

b.  Corrective Maintenance (CM) - The BITE minimizes skill requirements, need
for special purpose test equipment on-site, and reduces the requirement for i
standard test cquipments. i

All faulty digital modules and digital portions of the hybrid modules used .
throughout the MAR are repaired on-site to the maximum extent feasible.

Each site is furnished a digital test set to facilitate rapid identification of failed :
integrated circuit devices. The on-site technicians remove and replace defective

items using repair materials from on-site stock. Certain repairable analog-type

LRU’s used in the transmitter are repaired on-site when possible.

LRU’s in antenna or transmitter high-voltage areas which cannot be safely
repaired and tested on-site are evacuated to the depot facility. Analog modules
of the receiver are repaired at the depot where the required analog test station
and test fixtures are available. All electro-mechanical LRU’s removed from
major subsystems are returned to depot facility for repair and subsequent '
testing.

11.3 Depot Maintenance

The prime responsibility of the depot is to provide operating units with a constant
source of equipment spares. The depot meets this responsibility by maintaining stockage
quantities which meet all demands and fill all pipelines to the operating satellites. To per-
form this function in a cost-effective manner, the depot is fully equipped and manned to
eftect repair of items returned from the field. Pipeline time between the depot and oper-
ating sites is a factor in determining spares requirements.

The depot is equipped with a digital dual disc base console to facilitate repair of
il digital modules used in the radar. This test console provides the depot facility with the
backup capability of fault isolating and repairing all digital modules. The digital test conzole
at the depot also serves to support the portable digital tester used at the sites.

The analog test station includes a complement of interfacing test fixtures necessary
o facilitate fault isolating, alignment, and testing of all analog modules. Those test fixtures
required to fault isolate, align, and test modules in the transmitter high voltage area, which
cannot be tested safely on-site, are available at the depot.

o
ro




314 Maintenance Manning

On-site maintenance, including repair of certain modules, can be accomplished by
one man per maintenance shift. Assuming full-time operations of 168 hours per week, the
work week could be divided into three, 56-hour shifts which would indicate the need for
three technicians.

However, high system reliability results in few maintenance demands for both
on-line and off-line actions, and the total “downtime” due to preventive maintenance is less
than 25 hours per year.

Based on those system maintenance requirements and the remote status/alarm sys-
tem (reference BITE, paragraph 2-2) the equipment does not require a man in constant
attendance. A technician must be on-call however, and the distance between the radar set
and standby area should be compatible with the 0.5 hour MTTR objective. If this condition
is satisfied, a single, standard, 40-hour maintenance shift is reccommended during which
scheduled daily PM and other nonscheduled PM is performed and all bench repair activities
accomplished. The work schedule could consist of one standard 40-hour maintenance shift
and a “standby” maintenance shift for the remaining time.

Recommended MAR Site manning is: 2 men, AFSC 5. With modernization of the
Dew Line installations, the USAF has an option open to them that could reduce their elec-
tronic maintenance manpower costs by as much as 25 percent. The maintainability and
packaging design of all new equipment is rapidly reducing the technicians’ requirement for
higher levels of system knowledge. Under the LRU remove and replacement concept, a tech-
nician need only be capable of interpreting the system BITE indications. Therefore, by cross-
training electronic technicians, further manpower reductions can be realized.

32 BUILT-IN TEST EQUIPMENT (BITE) CONCEPT (Figure 3.2-1.)

The MAR BITE design is basically a two-tier system that is automatic and on-line.
The first tier collects status information from the subsystems, relays it to a remote center
and displays it on the local maintenance console control and status panel.

The second-tier monitors all critical subsystem parameters, reports to the first tier
and displays the information on local equipment group panels.

3.2.1 BITE Objectives
The BITE penetration design objectives are to isolate faults to:
e A single LRU, on-line, for 75 percent of system failures

e Three LRU’s, on-line, for 90 percent of system failures
e A single LRU, off-line, for 95 percent of system failures.




SYSTEM BITE
STATUS PROVIDED
TO OPERATOR

CENTRAL COLLECTION
OF SYSTEM BITE STATUS
(LEVEL 1 BITE)

LEVEL 1
BITE
STATUS

MAJOR EQUIPMENT

= GROUP
8 TIERED SUBSY STEM
5 BITE STRUCTURE
(LEVEL 2 BITE)
Figure 3.2-1. General BITE Concept
3.2.2 System Status Panels

The system status panels will use green, amber, and red indicators for the following

conditions:
e Green = Status Satisfactory
® Amber = Subsystem in Maintenance Mode
or
Subsystem Requires Maintenance
e Red = Status Unsatisfactory.

[t the system inclu
Should a fault occ
standby channel.

wdes backup equipment, each channel will have a separate set of indicators.
ur, the BITE system will initiate an automatic switch-over sequence to the
The indicators will show which channel is on-line.

Status of the following equipment groups will be shown on the system status panel:
Antenna. Receiver/Synthesizer/Processor, Transmitter, and IFF.
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3.23  Subsystem Status Panel

Each subsystem will have a local second-tier BITE status panel. The antenna,
because it is physically separated from the remaining equipment will have its status remoted
to the receiver/processor panel.

The Receiver/Synthesizer/Processor panel (Figure 3.2-2) is a sample of an equipment
group panel. As an example, consider the following:

1. A fault in the RCVR/SYNTH/PROC group is reported on the system status
panel.

2. The technician checks the local panel and observes that FAULT 2 SYN A is
illuminated.

3. Using the thumbwheel selector, he sets the fault code to 02.
4. The ENTER/SEQUENCE switch is activated and the LRU designator appears.

5. If the sequence involved two or more LRU’s, the multiple fault indicator
would be illuminated. The LRU with the highest probability of failure would
appear in the FAULT REF DESIG window.

6. Depressing the sequence switch would enter the next LRU designator.
This sequence is summarized in Figure 3.2-3.
324 Display Console

The Maintenance Display Console is provided for the purpose of monitoring MAR’s
outpui target message data quality. The display is not considered mission essential hardware.
In the event of a remoting system malfunction, the display will assist in the fault isolation
process.

33 Supportability

Support cost could be a significant element in the life cycle cost for the MAR. These
costs, which are a consequence of design, can be determined for a given equipment assessed
in a given operational environment and when taken cumulatively, define the supportability
characteristic of the design. To quantify this characteristic, however, requires considerable
customer and contractor data not presently available in the form necessary to complete this
study.

Supportability can also be measured in less specific terms by evaluating various

aspects of design and their logistic effect. In following paragraphs, the consequence of our
selected MAK design approach have been summarized in supportability terms.
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LEVEL 1 BITE
INDICATION MAINTENANCE AND
DiSPLAY CONSOLE

RECEIVER/SIGNAL
LEVEL 1 BITE PROCESSOR
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LEVEL 2 BITE

e e o | S | | e i oo | it || R

I

Y
(RU L SYN A POWER ] FINE FREQ GEN NO. 1 COARSE FREQ GEN NO. 1
FINE FREQ GEN NO. COARSE FREQ GEN NO. 2
FINE FREQ GEN NO. COARSE FREQ GEN NO. 3

FINE FREQ GEN NO,
FINE FREQ GEN NO. COARSE FREQ GEN NO. 4

FINE FREQ GEN NO.
FINE FREQ GEN NO.
FINE FREQ GEN NO.

7008- 126

OO~ O™ W 18 W RO

Figure 3.2-3. Fault Isolation Example Summary
3.3.1 Modularity

The MAR baseline maintenance design involves modular packaging of the equipment
to facilitate removal and replacement maintenance on-site. The radar set will consist of
approximately 200 LRU’s. These 200 LRU’s will represent 95 percent or more of the sys-
tems failure rate.

332 Commonality

All like items will be directly interchangeable. Where possible, common solutions
will be used to reduce the number of different items. The processor for example, will con-
tain approximately 60 boards of five different types. Power supply commonality has been
achieved by using the best tolerance, regulation, or capacity where common voltages are
required. Blower motor commonality is achieved in the same manner. There are approxi-
mately 160 different LRU types in the radar set. ;

333 Repairability

Approximately 75 to 78 percent of all failures on site will be corrected without
involving the depot. This is achieved through a combination of on-site repair of digital
LRU’s and discard of consumables on failure. Twenty-two to twenty-five percent of system
failures involve electronic LRU, and three percent of less are mechanical item failures. These
LRU’s will be repaired at depot. y
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334 Maintainability

The on-site MTTR is 0.5 hour achicved by modularity and BITE compatibility.
Ninety-five percent of system failures will occur at the LRU level and the BITE will penetrate
to these LRU'’s.

Preventive maintenance totals approximately 450 man-hours per year of which only
25 hours require the system to be “down”. Preventive maintenance materials consist of low-
cost consumables estimated at approximately $100/system per vear.

All maintenance, corrective and preventive, can be accomplished by a single AFSC-5
level technician. No outside assistance involving higher skills is involved. Certain maintenance
actions could require unskilled assistance due to safety requirements or weight/size of a main-
tenance item.

335 Reliability

High reliability techniques and solid-state technology are used throughout the
design. The system also contains relatively few life-limited items. At present, these have
been defined as TWT, CRT, Spark gaps, TR limiter, blower and coolant pump motors. All
these items exhibit some condition of wear and can be scheduled for replacement. The
TWT is repairable as are all motors and pumps. System reliability is described in Volume 11,
the technical description.

3.3.6 Test Equipment

All common test equipment required exist in the USAF inventory. No special tools
and test equipment are required on-site. A commercially available digital tester will be fur-
nished as CFE for each site. Depot special hi-cost test equipment, consisting of six items
will be CFE. No special tools are required at depot.
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PRICE MODEL PRINTOUTS FOR THE
BASELINE UNATTENDED RADAR




IHPUT TRTH

oary Ledd,
QTSNS Ce

MECH “STRUCT
L= . S20

ELEC TROM TS
ISEL Gy’
FLIF e TR

EHGINEEFR THG
ENHMTHS 18

FROMa TI0M

FFRMTH= 3.0

LI EAL
YEAR 1372
PLATFR 1.9589

FROGEAM COsT
ENMGIHEER IHG
DFEAFTING
DESIGH
VS TERS
FROD FIGHT
0ATH

FROTIOS
IMTEGE

MEPLES

MCPLAE
CHPHTS

EHITHE

FRMTHF

SVSTEM

SUBRTOTAL (EHG)

FAHUFRC TR THG
FRODCT Do
FROTOTYFE
TOOL—-TEST EQ

SUETOTAL (HFIG )

TOTAL COsT

L S BET
WT 1.508

MECH-STRUCT
(0 (S PTE 5
ELE!TFHHIEE
ME
FLiF

SCHEDULES
EHMTHS 5
FRITHSZ 24,003

COs T RANIGES
i
LEHTEF
T

AUCOET
EZHE
L=sCF
WECF
CHPHTS

EHMTHF
FRMTHF

0,500 INTEGS

e 2

S.451 FRODE . P

Gt T

Q9. CHRID

1.%506 oL
iy 20063 HMLICTE

FRODS d.9472 HEWMST

=2 HEREL
Lol FHRFAC

S0 EHRTHT 3.8 ECHPLY

ee.E LCURVE 8,953 EC

.00 FROICT 1,099 DATH
1.o0g FREO 1.000 FOAT

S TOTAL ALY FROD

3,892 ECHS 0. 26

CHMFID S5k

FFigure A-1.

A-1

HE

COsT

RIS

18080
1: - "..'":.‘

i, 100

TESRFE . 000

FRODS
FRODE

FHREFALC

EHMTHT 23,2285 ECHPL: 1.752
AUEFR. FROD RATE FERE MONTH

FROTICT IO
cHAT
+ :r;_'

g~ g
Yok .

RF Receiver

re

JL\ 1§

1
Ei—J

’upr'!' ﬂ""!‘ r“'\',

I\xn‘as-‘

IO

o AFULTH 1Ht:ﬁﬁ

| =] = o, s

DEERPE
CHREFF

0
11, el

FFIHF G

FCHS Gy

TLGTST = 388
FTLGTS 1.9

-

TOATAL COsT

the
A
Rl

TS

LCURLVE @, 2950
DESEFPS G, 000

3 OMCPLES &L, eia2

MZPLHE S
CHMPEFF —¢A., 993

FRHF @, aaa

Jik LWI

—

e T




INFUT TATH
20, PFROTOS

onry =

T3S 1. IMTEGE
MECH-STRIJCT

(1 59 .58 HEPLYS
ELECTROMICS

USENOL &, 637 FMCPLYE
FLIF 2500 CHRFHTS

ENHGINEEF THG
EHNTHS 1.9 EHMTHF

FRODLCT I0H
FRMTHS .9

FFEMTHF

SLCOTAL
YEAF 1273
FLATFM 1.958 5

FEOGER COET
EHGIHEER THG
”" HF TIMG

AZTOTARL CEMG)

BAHUFACTLE TG
FROTCTTON
FROTOTYFE
TOOL-TEST ER

SUBTOTAL (MFG Y
TOTAL COST

L i3, 1337
WT 1,900

AT OST
CCHE

'E.‘:'Fl h“r

MEZH.

HW=CF

HECF
CHFHTS

M
FLIF

STHETULES
EHMTHS 1.
PEMTHE

EHMTHF
FFMTHF

3
400

COLT PAMGES
o
CEHTER

T

.
e

it
.
wk
]
M
o
3

!
.

a

3

ik, 1

l""l
a"'l

T
INTEGS

FRODE
CHPID

EHMTHT

LCURLUE 3,950 FCHE i, ana

S N

a0 L0 H, 37
1 AMULTE 186, Sa5

COHEMET JOE TR TE

Ced HEMEL 2,200

“;- 1 ;:l.;
5,303 PHEFAC P.Juu

0.0 ECHPLL:

P
1,595

. PROJCT  1.888 DIATA 1. Qa4
FRRD l.828a0 FOATA 1. G6Ea
JELGPHENT FREODCT IO
G, T
e 17,
tE . B1%
=it s
LT 1.
¥i. 1 (i
e i,
213,
b e
&2 TOTAL AU PROD COST o)
Z Ty H.a2e DESERPE A, 200

MECID 1,008 PRODS 4,473

8,80 CHMRID B8990 FRODE 4,722
=19 FHREFAC 2, 2Ea

JEVELOPHENT
15 48

Figure A-2.

EHMTHT 22,493 ECHMPL 1. 545
AUIER. FRPOD FATE FEFE MONHTH

FEOTLICT TON
e

i

','.‘ 2,

IF Receiver

[H0E
AT

IESFFS

BESREFE
CHFEFF

FRHF

FCHE

TLETST

FTLIGTS

TOTHA

LCUFUE
DESRFS

MCFLES

MZPLSE

CHPEFF

FREHF

TQTHILL

[RPNRIE 5]

[RPSIS 5]

1, Aad

.

i.340
AT
iy
1S

G350
3,300

S.451
—6,

T, 0
e SR

AT
o
ana,

. iy
T

BEST AVAILADLE COP

~“g
w G




TP
oaTy 1, FPROTOS
TN INTEGE
MECH
L=

STRUCT
J.520 MOPLES
ELECTEOMICS
LISE oL . 5‘5€I
FLF ERSIS TS

MCFLAE
CHPHTS

EHGINMEERIHG
EHMTH= LOE EHHTHF
FRODLC T 1004
FRATHS 4.8 PRATHF
GLODAL
YERF 1A= ES)
PLHEFER 1968 S¢S
FROGEARN COsT
EHGINEER IHG

OFAFTING

SESIGH

S TS TEMS

PRI HGHT

OHTH

SUBTOTAL (ErHS!

AHLIE A TR THS
FRODLCTION

oy i

=T E
SUDTOTAL PG

LR el
T PR e 1%
HECHASTRUCT
L Be o2 WELF
ELECTROMIC
LIE
FLiF

HECF

SCHEDULES
EHHTH= 1,060

AT FAMGES
FEOM
CEHTEFR
T

CHEHTS

S EHMTHF
FEMTHZ 24,009 FPRIATHF

o3 uT
INTEGS

(RS [ P

FROD

S.451 PRODE
g, CHPID

1o EHMTHT

LCLIF I

<
v, 995
1,008

FRCOICT
FFFO.

TEVELGFMENT

SOTOTAL
A= EChS

MECID

CHFEID

HUEF:.

UCVELOFMENT
157
R A
A=

Figurc A-3.

UL
AL TE

Wi, 837

...... 100G, St

2 HEMST 1o EEe

4.722 HEREL s[5 5]
G, 233 FURFAC [EaTE 5]

M.

ECHRLS n, Sos

. SEE EEHE

EPNEE(S]

A 1.
18

FIA

1+ EEE
1. e

H Lo HILIY

FRECOUCT IO

3,000 FFRODS 4,475

FFODE
FLIFEFAC

CEHMTHT 18, 923 ECHRL: G825

FEOD RATE FER MOMTH

FRODLICT T

123,

Radar Exciter

A-3

PO
AT

AEZRP=

NESREFE
CHFEFF

FFEHF

ElAs

I =
IESRFS

V3 MERLRS

L HCFLYE

CHFEFF

FFEHF

TOTAL

o

11, 13K

IRNLE]E|

EINIRIE]

s 5 5]
1.8

L R




iAo ko e sl ol aodn o eonh oo i s e k. bt e L

(NS : R, FROTOS S E T Ladid Ll &, 3E7
ETHYSYS 1. INTEGE G900 INTEGS 20200 AMULTE 19, S5

P D e
o AMLILTHM Do, DA

MECH-STRIICT
B CSER MCPLES  &.882 FRODE 40473 HEWST Lo DESRES PR 55

%)

ELEC TROHICS
LEEVIL 626 MCRFLSE  2.451 FRODE G0
FLIF CLooan CHEHTS ., CHRFID 1, B

4
'

imi

=7 HEWEL 1.888 NESREPE
A0 FPLFFALC 2933 CHREFF

(e

.

o

N '.'.'
A
DO
= =
o

i
50y}
il

,_
MR
.

EHLINHEER THG
EHMTH= 1.0 EMHMTHR . EHRTHT 3.8 ECHPL: 1.831 FPRHF 17, 0

FROTCTION
FRHTHS 3,8 FRMTHF S 3 LOURVE  3.958 ECHE R 5 O (RIS (515

GLOEAL

i .ot PROJCT L8099 DATH P (5 (5]
STEM  1.68989 FFEQJ 1.0 FORTH P s 5]

FROGERI COsT SEVCLORMENT FRODLCT TOH TOTRAL COST
EHGIHEEF THG
JFAFTING 47, Tie e

SESIGH i

b T

ZTENS e :
Foe MGeT Lk i e
HTH 7z i .
LETOTHL (EHG Sl 2 il

SArUIF HC TR DS
FROAOTYFE
TERL-TEST ED i, £ o i
CHETOTAL CMPG s s S

TOTAL COST 15 2. LSS

LI 33T AUCOST .03 TOTAL AW PROD COST .11 LCURUE &, 95
s 5

M7 Leda CCHE it '."::-‘i_f ECHS Q2 DESEFE A, 1311:11. DESREFS  @.000

=

=Y
-

MECH S TROCT
= 3 e ERsEE Loy, et FIEE T A3 FRODS 4,472
ELECTROMICS

iE 1, 353 HMECF S s CHFID H.a09 PRODE 4.72
FliF 1.909 CHPHTS e FLIRFFRC &L 50

DUl o)

SCHEDLILES
EHMTHS Lod EHMTHE

L2661 EHMTHT 12,0661 ECHPLI 1331 PRHF o000
FRHTHS b, 000 FRMTHE 6. 000

aan RUER. FROD RATE FER MOMTH 2
CsT FANGES
FFn

FREODNCT TOH TATAL. COsT
= - dal.

CEMTEF E43, 499,
il 2], o T 4

Figure A-4. IFF Receiver

A-4

Drc MIAIL APV AN
¥y .f '. ] | { JJV !

£

i}
LV s s ‘\.;'J‘ i

B Rt




T

IHFNT DRTH
oy WL FROTIS
(RO R S b IHTEGE

HECH-STRUCT
b= H. 528 MCRLSE

ELECTRIOHICS
LISELNIL 5. 555 MCRLSE
FLF ol 3 CHPHTS

EHGIHEERIMHG
EHMTHES 1.2 EHMTHF

FRODICT L0
FEMTH= 4.8 FRMTHFE

GLIDEAL
YEAF
FLHATFM

FEOGEARM COST

EHGIHEER THG
;»FHF IHG

SUBETOTHL tEHG

TN TR T,
FRODILCT 0N
BRI TOTYFE
PO —TEST B
SUBTOTAL (HFG )

TAL 05T
oL 3,037

T 1.2 ECHE

MECH-STRUCT

LIS 8.5l HEDE
ELECTROMICS

LE 3, 728 NECF

FLIF 088 CHFMTS

SCHEDHULES
EHMTHS

COST FANGES
RO
CEHTEFR

HLNCOET

L. EHMTHFE
FEATHM= 24,0000 FRHTHF

i,

T
.

H,

Al

ST
_-0_".1 IMNTEGS

(5 P = =T i
P91 FEODE

Ao CHELD

oS EHMTHT

W E O LCURUE

A FROCT
il FRREDL

DEVELDOPMENT

L =

- IS BT

: TETRIL
L, 32 ECHS

14.8954 MECID

DE.EaE CHREITD

H,H42s EHMTH
00 HUEFR.

DEVCLOFMENT

1=
koGt .

Ll"‘-

Figure A-5.

Lo e g O AR
G 2wy HALTE 1t.1c..._.1_1.

4,473 HEMST

TEE MEHEL
s PLFEFAC

B8 ECMPLS [ e
0,950 ECHE SIS [N

1.000 IATAH 1,033
Loaa FOATAH 1 L

FROMMNCT 10N

HL FROD

5 N K

3,808 FRODS

4,473

H, 833 PRODE 4, T2
FRREFAC &, S0

T 13,322 ECHPLR 98.825
FFROD ERATE FEE MOHTH

FROTINC TIHH

IFF Exciter

A-5

nr@{ f\rPV

[

BTN
HILILTH

FEMF

2

TLGTST
FTLGTS

TOTRIL

e LRI

TESREFS

MCFLSS
MCFPLSE

CHEEFF 6. S5

FFEHF

TOTHL

-x-\""

,,k«~'.-‘

Lo
186, 595

i, N

20, A
(S IEE]

(SIS 5]

0Py




IHFLT DRTH

ory 2. FROTOS et WT e LA LIRS e 13 PODE e
L e HTEGE 3,500 THTESS 3,200 ARMULTE D96, S0% AMLTH 10, S0

MECHASTRIICT
W= I3 HMEFLRS 5. 592 FRENG 4005 HEMET L0000 JFESER B S

ELECTROMICS
LESERNIL 3, 337 MCRLRE  2.4591 PRODE oo HEMEL . 733 DESRFE Ui, 10
5 FHF 1o, 0es CHPHTS 5. CHPID 33 FHEFAC CL a0 CHPEFF (AP I]S]

EHGINEERING
EHMTHS 1.8 EHMTHF it EHMTHT @3, 8 ECHPLN L5542 FRENF 01, s

FEONCT TOH
FEHMTHS Sl FRMTHFE G O LLCHRUE 3550 ECHE L 1 T T B RS I 1]

GLCEAL
“YERF TS
FLHTERNE 1 S S0

(|

0

o™ PEOCT o033 TRTH Lot TLGTET o

Lo i PRRO Lotnay POHTH 1.033 PTLSTS L.

FREOGEAM COST SEVELGPHENT FEOTILICT IO TOTAL LOST
ENGIHEER THG
IFAFT IHG B, o o
RSO 225, i 5
PSTEMS = i 50

:J
FEG. MGHT B b s S5,
i

HTH 6Bl A0 ]
SUSTOTAL (EHG 135, 2l a7,

FIHHNIFRC TR THG

FRCDLNCT TOH Q. S s
5 FEQTOTYFE I :
TO-TEST ER A 2. S

LETOTAL (HMFG! = e 513

PR e HUIDEST

TOTAL ALY PROD COST G, LCURVE &, 358
w7 S.510 ECHE 5

TS GloE2e DESEFE G.9098 DESREPS E1..‘__'-l3151

HECH STRLICT

LZCF 12,208 MECID

,.
)
.
e
=
-
o

FRODES 4,988 HCRLES 50937

HE
FLIF

MECF SELE0 CHEID FFEODE «.722 MCFLRE 20451

CHEHTE &%%. FHRFAC 2,588 CHFEFF 15, 1es

Dot
.

faov]
D}
Do}

<

SCHEDULES
EHMTHS 1.993 EHMTHFR 29,435 EHMTHT 29,495 ECHPL: 1.54% FENF K, 200
FEHMTHS 24,000 PEMTHF  re.000 AUVER, FPREOD FATE FER HMONTH 5

COST RAMGES DEVELDOFHMENT
F R .
CENTEF

.
T AT

FROTUCT I0H TOTAL COST
S i

DR
—

LB - . l.
3 T

g,

Figure A-6. Synthesizer

=,

BEST AVAILABLE COPY




IHFUT DATH

2 i
s LCUFUE

WY

MECHSTRUCT
S

ELECTROMICS
LE

BB PN ]

S HIE

FEOGEAN ne
FIUFCH ITEM

o
i

Figure A-7.

FETIOE BE G [5

RUCIDST L 23 AT

Fil N 5 1 e

WSS 1
EHEERS H.ZEm HICRLSS 6, 355

IHTEGE Gz CICPLSE T

DT

O UELOPMENT FRODUCT TOH

s i 10
¢ 4T 15669,

Receiver/Exciter/Synthesizer Purchase Parts




IHFUT DATH
a7y a0, PROTOS 2.0 WT *# (TN S (| ST I0DE e
BTSN 1o IHTEGE O, 408 INTEGS i3, 200 AMULTE 196, 505 ARULTE Lo, s

MECH. FLICT
(8 5= D5, 008 MCRLES DL 025 PRODS F.3T1 MHEWST L T 5 T O = e i, S

ELECTREOHICS
UsEual 4,131 MCRLSE 2,172 FRODE
FiiF S CHMEHTS H., CHFID .

HEMEL Lo DESEFE (RIS 5
FLFFAC =L D0 CHPEFF (B TSIA]

4
R |
1 T

1=

LI
=
2%
=
MR

EHGIHEER THG
EHMTH= i EHMTHF . EHITHT [T U | =1 I LLogn FRHF 11, 100

FREOTDZ T IO
FEMTHS el PEITHE G D LCUENE B oaes0 FOHE (I T 115 S O S Y 30

Gl AL

VERFR it PROCT 1. ORTH I .808 TILGTST N (5N} !
FLATF L FREO Lodd FIRTH 1.0808 PTLGTS 1.0 i
FEOGEAM COET DEVELOFMERT FEITICT TOH TOTARL COST ;
EMSIHEEFR IHG

'FHF IHG
TGH
EM=
fFH' FGHT
JHTH
CURTOTAL (EHIG)

HHHLIEAC TLF THG
FROTLICT IO
PROTOTYPE
TOOL-TEST EQ

CLETOTAL CHMFG

TOTAL CIOET e =1ET. 2327
LU Dol HLCOST SE, 3y TOTALL AY PROD COST ced D LCURVE 5,950
W7 Sl ECHE .835 ECHS .24 DESRFE 0,000 DESREFS G, 590

MECH “STRUCT
b= __.uun BT D, 7ae MECID OL000 FRODS  4.371 MCORLYS  S.T05

LIE 3?.009 HECF i CHEID Q.99 FRODE 4, 5967 MOFLGE 201732
FLIF L0 CHEHTS TRV FURFAC 25900 CHREFF =7, 412

SCHE DLILES
EHHTHE 1033 EHMTHR  i5.253 EHMTHT 15,258 ECHFL: 1.2499 FPENF (S5 (5
FRMTHZ 24,000 FEMTHF  fe, 000 AUER. FRAD EATE FERE MONTH e T

CIET PANGES “FLHFHFNT FREODUICTION TOTAL COsT
FFor aTeT. i, 315
CENTER 4171. S5167.
[ G, =171

3"1

Figure A-8. Signal Processor

A-8

BEST AVAILABLE COPY

e AR e b i ok




IHFUT TATH
oaTy . f

]
LB B S

MECH STRUCT

1. PROTIOS
t. INTEGE

s AL TS

ELECTROMICS
LESEOL A,

FLIF i ruft a0 C

EHGIHEER IHG

23 PICFLSE
JPHTS

EHNTHS 1.8 EHMTHF

FREOTILNCT T0H

FRHTHS T3 PREMTHE

SLIOEAL
YERF 13va.
PLETFI 1. 958

FROGERM 0T
EHGIHEEFR IS
TIFHAFTING

FZ'F'D 4 MGHT
ORTH
SUTTIOTAHL CEHGE

AP RC TR THG
FRODLICTION
FREOTOTYRE
TOOL-TEST £

CHIBETOTAL tMES

TOTAL 05T

UL 3. TG
T PO S 1S 5

MECH. S TRUCT

L BT (X
ELECTROMICE
HE PSS 5]
FLIF FER RS (5 5]

SCHEDULES
EHMTHE 1.0
FEMTH: 5

DT RFANGES
FFRDHM
CEHTEFR
TO

HUCDS T

o i

ECHE
WECF
HECF

CHEHTES

EHMHTHF

i3 T

0. 400 INTEGS
S T30 PROTS

T.E1d FREODE
. CHRID

1.8 EHMTHT
(o= I I
oAl FROACT
1,900 FRROL

OEVELOFMEENT

it .

SRS N
28T TEOTHL
vo ECHS
1Z.42% MECID

S oaa CHPLD

%3 EHMTH
.08 AHUER.

DEVELOFMEN

Figure A-9.

Pt s T T , Jiad
D 209 ARDLTE D3, S0

4. 0533 HEMST 1. 000

4. 17 HEMEL 1. 086
H.088 PHREFAC 1, 7

H.8 ECHPL 1,258

1,350 ECHE 7,

Loy DATAH 1.4
1.8308 FPORTA 1. a0

FRODLCT TOH

AL FEND COST

14,72
0,824 DESRFE 9,333

.3 PEODS 4,283
.0 PRODE 4. 1708
FHEFAC Q. TR

\

T 15,193 ECHMFLE 1,254
FEOD RATE PER MONTH

FRODUCT TON
ang,
1177,
Ldin,

Power Supplies

1IATIE Lo
ANMULTH 10, 26l

DEZRFS PR E (5 5

DESFFE s (5
CHMPEFF 3,230

FFHF H, a0

ECH I, S

TLGTET e Y
FTLSTS 1.0

TOTAL TmT

LLiCURUE
DESREFS

MCPLSS D720
MORLSE  7.210
CHMREFF 18,825

FRHNF 2, Qa0

g 15 X

TOTAL COST

Lo

i

** BEST AVAILABLE COPY




IHPUT DRTA
oYy Six, PROTOS LSRN I NP TR TS BN L300 MODE A7,
RTHISNE Voo ITHTEGE oo IHTEGS 0, 200 AMULTE 10, S0 AMULTH 106, 507

MECH STRUCT
(B 132, 908 MCFPLES

;
-
i
i
oy

FRaes G043 HEMET Loamd DESREFPS e 5 15

ELECTROMICS
LWSEYE 0,253 NMOFLYWE  Suesl PRODE o T HEMEL Lo DESREFE i I
FiIF PO CHPHTS %. CHPID 0, 00 PURFRAC i, 5an CHREFF 13, 005

ENGIHEEFR IHG
EHNTH= ;

0 EHMTHE 2,03 EHMTHT . ECHPLE 1.237 FRHF 2, 138

» FROTLCT IO
FEMTHS o3 FREITHFE S LCURVE G390 ECHE T T O o et SIS 55

G TAL
YEAR 1378
FLATFM 3 L

Lioot"s PROLCT  Loada ORTH L. TLSTST Y
1,308 FRFDL 1,003 FIATH .00 FTLGTS 1.4
FROGEAM COST OEVELOFMENT FREOINCT 10N TOTHL COST {
ENGIHEEF IHG

ORAFTING i R 5

DESIGH W,

‘S TEMS (75 8. [ 2
PR MGHT S Ha [ =i

MTH e ¢

BTOTAL (EHG petel

A R TR T
FECDCT TOH i Gl
FEOTOTYPE 2 i (5
TOL-TEST EQ T BT

UBTOTAL (HFG) S

o o L g b

S S Tt e oD, il S,

1«25y ALCOET L

I o2 TOTAL AU PROD COsT Sd, 55 LCURVE
T w1 A ECHE G992 ECHS 3,327 ESEPE @538 DESERS

MECH. STRUCT
L= B I T T B e o 13,558 MECID 300 FRODS 405483 MOPLSS S, 20
FLECTRORICS

HIE SO0 UECE

THRID D008 PRODE 4.718 MCPLESE 2.ead
FiIF L9000 CHPHTS S5

i o
FHREFAC G508 CHREFF ~3 300

SCHEDULES
EHHMTHS 1009 EHNTHF Fa ST EMMTHT 1602371 ECHPLS 10237 FENF 1330
FEINTHE 24,000 FRAMTHE  Ge, aoa AUER. FROD FATE PEF MONTH e T

COST O FANGES DEVELOPHIENT FREODLICT 1O
F o i
CEHTER

| 1

Figure A-10. Radar Transmitter

A-10

BEST_AVAILABLE COPY |

’*““;"““*‘-ﬁ‘ﬂ.-ﬂ"ﬁﬁﬂﬁ-.--HIﬁ--—-------—--nﬁh—ui_ﬂ



NPT JATH

orYy mE. PRETEIE s I 1 e T T [ (IR U L T B T -
[y ey bo IHTEGE 3,538 IHTEGS G, 200 AMULTE 19e. 5685 AMJZTH IUL.JU
MECH. STRUCT

s Gy MCPLSS 9,727 PRODS G2 HEWST 1,008 DESRFS 2100

ELECTROMHICS
; 3 LESELDL 1L8ed MORLSE 2 = FRODE G2k HEREL 1.3 QESEPE Sk 5
FLF: 2000 CHPHTS c5e CHFID B3890 PHFFAC 1,050 CHREFF £, 230

Uil
%
i
g}

EHSIHEER THG
EHMTH:= 1.0 EHMTHR 3.3 EHMTHT H3.8 ECHPL: Lo238 PENF PR A5 S

FRODLCT TOM
FFMTH= 2401 PENTHFE e LCURUE G, asin FTHE P O 1 T O S Y o (PN 5]

GLOZAL

YEAF jaya. ESE s FROCT  pLoaon DATA oy TLGTEST e N
FLATFR  1.=5%0 SYsSTEM 1.0980 FREOJ L. a0 ! K%

A 1 [
LOaa FPOATA 1.6880 PTLGTS 1,020 5

FROGEAN COesT
EHSIHEER IHG

FEOTLICT IOH TOTAL COsT

OFAFTING 3
D= IGH i1 .
5 s i,
||’|_|_| Py " i
ATH 5,

CURETOTAL (FHG T3,

FIHHLIFACTLIR THG
RO DLz T T £, TS
FEF T FE sile 5 1%
THL-TEST E& e .
SEBTOTAL HIFGD i T

“OTHL DLET L, He ke SR

I 15 ALIDIOEST R
wiss a

. TOTAL AY FROD COST 1,2
W7 s 000 ECHE H, 139

é FIZHS @24 DESEFE Q. ﬂ-:

MECH - STRIDCT
(U5 A, 20
ELECTROHICE
LE 4.2 WECF 45,033 CHREID 3,088 PRODE  4.e82 MCRLSE
FlF e CHRFHTS e FHREFAC RT3 CHREFF-52

bEzisE 1,008 MECID Boamn PRODE 4,048 MOPLES S.7E7

r 10 00

SCHEDLLES :
EHMTH= L3 EHMTHRE 1. 442 EHMTHT 160443 ECHPLE 1.238 FRNF 8, B
FEMTHS 34,0890 FEMTHF  c6.990 RAUER, FROD RATE FERE MOMTH Sl 5

COST FAHGES UF“ELHPMEHT © PRODUCTION TOTAL COST
F RO R
CEHTEF:
TD

15334,
Sl 1931,
16y, 1754,

Figure A-11. [FF Transmitter

Al DECT AV AL ADIE E

IL-...'E u\s‘ Y - W .-L




et s o

7 B . FFOTIS
o 1. INMTEGE

FECH STRINT

= L2, 199 MCPLIRS

ELECTROMICS

USEWOL 9,038 MCOPLKE

SR 5.

G THEEF THI
FHNTHS

FEDIICT IO
FREMTHS 8

Gl EHL

HF 1272, k=

FLARTFIM e L G R

EROGEAN TOET
FHOGTHEER ING
FAFTING
S TGH
YSTEMS
RO FIGHT
THTH
SUBETOTAEL CEFG)

LI HC TR T
FEODLCT IO
FEROTOTYPE
oL —TEST Ef

HETOTAL (PG

AL COsT

. PR L5 |
T 15, 233

ECH STRUCT

LS 12,1309
FLEC TROMICS

(3 ST
LR G, a0

CHETULES
EHMTHS Lo
CEMTHS 4, 300
COST FANGES

FEOM
CENTEFR
i

P

o CHMPHTS

L EHMTHR

FREMTHF

FHONCes T
CHE
1SLF
Ve

CHFHTS

EHMTHF
FEMTHF

G 1) |1 '" '”': ".'."Eillj IIHF

t. 81 PROICT

+ WT 1% 300 UL e

A998 INTEGS 1,388 AMULTE 1u-.;u

23 PRODS bo 2D MHEMST AP 1K)

405 FRODE el HEMEL
i, THPIT fouint FURF AL

PR E
(5 L ]

i1, 8 EMMTYY 1.8 ECHPLA FRPE T

[EPRRI5 Y]

L OHTH PR 1 |

Ll FRROY Lol FORTH ety

EOELOPMENT PEOTCT ION

e !
Lk ove Y e
SR e
- e
o |

YE « B
o, ;
=14, i,
: 2 1:-‘ 1
. o
1 e
L di.

- )

L= el

Ce2E TOTAL Y PROD COST EE
3.832 ECHs A, 020 DESFFE K. 326

£, 358 HECID D tetid PRODS 25

L Pt D SLeaa FRODE 4. ee
42, FUPFAC G, S0

ER

17,786 ENMTHT 17.726 ECHPLR 1,349
Fr, 30 AUER, PROD FATE FER MONTH

PEVELOFMENT FPnDUCTIDH
Sy s,

iy

B A

LT
Figure A-12. Waveguide Switch

A-12

BEST AVAILABLE COPY

P DE 1.
AMLLTE DR, B0t

DEZSREFS

eSS

DESFFE e b
CHMPEFF T, 0

FEHF 11, A
s e

TLGTST RSN
PTLIZTS ALK

TOTAL COST

(8
=
et »
3.
L T |
L™

SEO

“a
e
Vil
it a

ERRGE - BaER
DESEFE  a.2%4

PGPS Seasd

MOPLESE 80450
CHPEFF=-23, 165

FEHF (518

oorag
el

(5[ 5]
5[]

TOTAL COsST
Lz,
A-34.




IHFLUT ORTH

oy et
LCLFUE 1, 250
IT SOTAL A

FREOTOS el

TS

i 8 o 1
MECH S TRUCT
L= DTN IHTEGS (SIS 5 ]

FROGFAM T0nT

OEVELOFMENT
FURCH ITER o

¥

Figure A-13.

BLWTOST . A

SFPILTH

122, 993

MCFLES 4. 721

FEODLCT 10

o)
ot e L

Waveguide

ABLE COPY

bdaos

A-13




IHFUT TRTH

oy S PROTOS
QTS 1. INTEGE

MECH-STRICT

HS  SEST. 000 HCPLES

EHSIHEEFR IS

EHMTH=S 1.9 EHMTHR

FEODLCT IO
LR

PRMTHS Sl FRNTHE

SLCERL
“EAR 13
“LETFH 1.

|
s W

CROGEAM COET
CHGIHEER ITHG
OFAFTIMG
Orsici
SYSTERS
FROS MGHT
OHTH
SUBTOTRL EHG

AU AT T LR THIG
FEOCTION
FEOTOTYFE
TOOL-TEST ER

SLIGTOTAL tHFG)

TOTAL CDET

TS S P RS
W7 ST, 000

MECH “STRUCT

ks o ST B 514 )

SCHEDULES
TS
FEHTH=

1. 130
RS N[5]

COST PAMGES
RO
CENTEF

-
Tt

B S

(RN NN
ELHE

[t

EHNTHE
FREHTHF

e T CURAT, A0 L

F 5 1151 I 15 T B I T B =

QLo THTEGS 00700 UL TE 0 Dot AlICT e Lo, D,

el

(%]

123,31 TOTAL AL PROD COST 12

(5]

5]

=

14 FREODE

0 EHMTHT

W LCORDE £, 350 ECHE

~EEE ECNS

a2 HECID

Do Il MEMST

S ECHPLE 1u2gd PRHE

Loty OATAH
L PORTH

T (15 B e o SRS 15

i1, T

U T T T I 13, L

FEOTTT 10 TINTRL COST
- it te
tala
3
Ty (! 3
| L
g Il_u'. p & —‘.
@321 . L
]
L i 112
=30, 129,
B3 LCURVE 0,350
A.0is DESEPE o030 DESREPS 0, a0

@33 PRODS  S.341 FCPLES  S5.114

411 EHMTHT F.411 ECHPLR 1.227 PRNF EPRTS [5 )
SO0 JUER. FROD FRATE FER MONTH =, Do

Figure A-14.

FPRODIMCTION TOTAL C0sT
arda 1in24.
i L2224,

4,

Antenna

nr WA ADIE [’\QY
DL'ST Av’im.:’ WLk LUr

Y SR i




INFUT "ATH

2Ty i,
sLCLIRUE (AR |
uT BN T 5

FMECH STRICT
Ks s (x}
ELECTRONICS

LE 1.0

FEOGFAN CosT
FLUFCH ITEM

PREOTIS el BUCIST Lot 1

OTYES 14
INTEGS 0,300 ICPLHS 5,593

INTEGE 2.580 MCPLME T.859

OEUELOPHENT FRODICT TN

. 13EE,

Figure A-15. Data Processor

FEILTID Loz s

TATAL COST
31,




IHFLT OATR
0y e, FROTDE oD THT oy e < I (W 18 Ide1%0 MODE A
07 S5 Lo IMTEGE ooy IHTEGS  i1.900 ARULTE @e. S0% AMULTH 196, S0

MECH. “STRUCT
It 212.247 MCOPLES  4.6058 FRODS .50 HEHST 0,300 DESREFS © 4,000
ELECTRONICS

I-0L 9,913 HMCPLME  7.6888 PRODE D, o038 (L 1, 3 DESREPE (SIS N]

FliF Ha88 CHPHTS  G.988 CHRID L, 30 FHEFAC L, 338 CHMREFF 3,

ENGIHEER IHG
EHITHS 1.8 EMPTHF 0,0 EHATHT H. B ECHPLS G, 38 FRHF SRS
FEOCTION

FREMTHZ 4.3 PRMTHF en.d LCURUE 000086 ECHE G ECHE i3 kil

Sl oAL

‘ERF 5 O .80t FROJCT  1.008 DATH Lo TG e I
FLATFM 1,300 SYSTEM 1.8008 FFROJ LooaE FOHTAH Loy FTLSTS 1.648

FEOGEAM COST DEVELDPMENT FROTICT IO TOTAL DT
EHGINEER ITHG
DFAFTING ik i S35,
ik IsH 1, Wi

STEMS £
} }Al‘"' '":,fl-P 3 r",_._ ‘4.
HTH o ;

LIETOTAL (EHG ) ot 144,

FIRELIE HC TR THL
FEODLTT IO i,
FEOTOTYPE Dt
L-TEST ED 151 8

UETOTAHL (HFG P

TAL COsT R

1 s,
TOFRHGES EVIEL DR M IHT FRODENT TN TOTAL =T
FEOIn - T e
FHTER B R

“Gils

Figure A-16. Integration and Test

REST AVAILADIE COPY

DLI AVAILMDLL LV

A-16




TOTAL COSTs LESS INTEGRATION COST
FROGFAM C05T SEVELOFHENT
EHGTHEER THG
CERFTIHG
IS IGH
TEMS

FEOY MEHT
JATH

SUETOTAL (ENG) LT

DA RC TR THG
FROTILCT 200 i
TYFE
TIL-TEST Ei
FURCH ITEMS
CUEBETOTHIL (MFG

COST FANGES HEVELOPHENT
RO 11375
CENTER ‘

R

e

5T WITH IHTEGRATIGON mosT
;| COST MELELCPHMENT
EMGINHEEF TriG
ORAFTING
ESIGH
SVSTEMS
FRC MGHT
JATH

SUTETOTAL (EHG

~
L

FIHHUFAC TR THG
ERODCT IO

FROTOTYFE i
TOOL-TEST E i
FLIFCH TTEMS (2
SULTOTAL (HFG e iz

TOTAL CosT

COTT PANGES HEVELOFMENT
FRIOM i15ae,
CENTER

e
)

Figure A-17.

A-17

FREDTCT IO

FEDTIICT T

= :
R
i

.

d &My
i

i '»'l
S

B 3

Total Cost

RECT AV

wiLal

»

My rd

2

TOTAL TOsST

‘e
e S

TOTAL CasT
FHI0Y,
+ ‘.l:.( I:.'_

A0

- %
ars1 ™ .(,.\ J a(
wd L dee b &Vl

s




- 2o gimt .t i e

MISSION

RADC plans ~nd conducts research, exploratory and advanced
development pragrams in command, control, and communications
(¢3) activities, and in the C3 areas of information sciences
and intelligence. The principal technical mission areas
are communications, electromagnetic guidance and control,
survaillance of ground and aerospace objects, intelligence
data collection and handling, information system technology,
ionospheric propagation, solid state sciences, microwave
physics and electronic reliability, maintainability and
compatibility.
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