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PREFACE

This report describes the application of the HARDMAN
methodology to the various configurations of employment for
an emerging Army multipurpose communications system. The
methodology was used to analyze the manpower, personnel and
training (MPT) requirements and associated costs, of the
system concepts responsive to the Army's requirement for the
Single Channel Ground-Airborne Radic System (SINCGARS). The
scope of the application includes the analysis of two
conceptual designs (Cincinnati Electronics and ITT
Aerospace/Optical Division) for operation and maintenance
support addressed through the general support maintenance
echelon,

The project effort was author%;ed under Contract number
956384, a fixed price contract with California Institute of
Technelogy, Jet Propulsion Laboratory (JPL), Pasadena
California in support of the U.5. Army Research Institute
for the Behavioral and Social Sciences (ARI} and the U.S.
Army Soldier Support Center (8SCj). The contract 1is task
order number RE-182/256 of NASA subcontract NAS7-100. The
contract monitor was Ms. Kathy O'Hara of JPL. Work on the
project was performed by members of the Man-Machine Systems
Department, Dynamics  Research Corporation, Wilmington,
Massachusetts, The contract Program Manager wanghomas E.
Mannle, Jr. The report manayger was JohJ?L. Balcom.%Principle
analysts and authors of the report were Kathryn Bisack,
Robert Guptill, John Park, Ray Perry, John Snow, Linwood
Toomer, and Cecil Wakelin. Adminstrative support was
provided by Corinne Perkins, Donna Fentross and Dianna
DiGregorio.
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SECTION 1 - EXECUTIVE SUMMARY

1.1 PURPOSE

In November 1982, Dynamics Research Corporation (DRC) was
placed under contract by the Jet Propulsion Laboratory,
Pasadena, California, in support of the U.S5. Army Research
Institute for the Behavioral and Social Sciences (ARI) and
the U.8. Army Scldier Support Center (58C). The purpose of
the contract was to apply the DRC-developed Military
Manpower s, Hardware Procurement (HARDMAN) methodology to
the Single Channel Ground-Airborne Radio System (SINCGARS).
The HARDMAN methadology was originally developed by DRC for
the U.S. Navy to determine the manpower, personnel and
training {(MPT) requirements of emerging weapon systems. The
methodology has been applied to several major Army weapon
systems. The EARDMAN methodology is an integrated set of
data base management technigues and analytic tools designed
to assess the human resource implications of design
decisions.,. The methodology identifies adverse MPT impacts
of weapon system design early enough in the acguisition
process to allow corrective actions and thereby improve

system supportability.

1.2 SCOPE OF THE PROJECT

SINCGARS is an electronically tuned and controlled Very High
Fregquency - Frequency Modulated (VHF-FM) radio system. The
SINCGARS family of radios consists of one manpack and six
vehicular models, each with a different configuration of
standard building block modules or components,



The SINCGARS acguisition program is approaching the Full
Scale Development Phase of the Weapon System Acquisition
PFOGess (WSAEP). At thé timé of the application of HARDMAN,
the SINCGARS Milestone III review by the Army System
Acquisition Review Council (ASARC) had not been accom-
plished. Two contractors were in competition for SINCGARS
full-scale development: Cincinnati Electronics (CE) and
International Telephone and Telegraph (ITT) Aerospace/
Optical Division. This project examined the proposed design
of each of the two competitors. Because of the limited time
available, the scope of the project was limited to the
following:

(1) All six steps of the HARDMAN methodology were applied:

(2) All components of the receiver/transmitter (R/T) unit
and the following optional components were analyzed:

Communications Security (COMSEC)

Electronic Counter - Countermeasures (ECCM) Unit
ECEM Fill Device

Digital Data Device

Securable Remote Control Unit (SRCU)
Intra-Vehicular Remote Control (IVRC) Unit

Net Control Unit

{3) Only SINCGARS-specific maintenance workload was
computed.

(4) Manpower regquirements for the c¢rew, organizational,
direct support and general suppoert levels of

ma intenance were determined.



1.3 DESCRIPTION OF THE HARDMAN METHODOLOGY

The  HARDMAN methodology is composed of six major
interrelated steps. All six steps of the methodology were
performed as part of the SINCGARS effort. A brief
"description of each step follows: )

Step 1 - Establish a Consolidated Data Base (CDB)

During Step 1 two major functions are accomplished. First,
the Baseline Comparison System (BCS), also called the
reference system, and the proposed system configurations are
developed and the design differences between them are
evaluated, Secondly, all data required to support this and
subsequent HARDMAN analyses are identified, collected, and
formatted.

Step 2 - Determine Manpower Reguirements

In the Manpower Requirements Analysis, the manpower
requirement of the proposed system 1is estimated. Where
.appropriate, this requirement can include civil service and
contractor as well as military manpower through all echelons
of maintenance. This estimate is derived from workload
generated by operational and maintenance task/event networks
using the reference system as a point of departure. Changes
in manpower requirements are functions of the design

differences identified in Step 1.
Step 3 - Determine Training Resource Reguirements

During the Training Resource Reguirements Analysis (TRRA),
training data are c¢ollected for the reference system and



modified to reflect the design differences in the proposed
design. Thus, changes are made in the operational and
maintenance -tasks to be performed, in individual courses {to
account for the general task changes), and in course
resources and cost. The impacts of these changes are
aggregated to determine estimates of training, training

resources, and cost for the proposed system.
Step 4 — Determine Personnel Requirements

The Personnel Requirements Analysis (PRA) determines the
total personnel demand of the reference and proposed
systems. This total regquirement consists of (a) personnel
required "on board" to operate and maintain the system, plus
(b) the pipeline personnel who must be "grown" in the system
to consistently meet the manpower reguirements determined in
Step 2. The Interactive Manpower—-Personnel Assessment and
Correlation Technology (IMPACT) model is used to determine

the total personnel reguirements of the proposed system.
Step 5 - Conduct Impact Analysis

The Impact Analysis determines the Army's supply of those
manpower and training resources reguired by the proposed
system and measures that supply projection against the MPT
demand {(determined in Steps 2 through 4). It identifies (a)
new reguirements for skills, training, and training
resources; (b) design and other sources of high human
resource demand; (c) reguirements for scarce assets such as
skills and training resources; and (d) high cost components
of the manpower, personnel, and training reguirements
associated with the proposed system. These products include

many of the data elements required in current Department of



Defense and Department of the Army documentation for program

reviews.
Step'6 ~ Perform Tradeof f Analysis

The Tradeoff Analysis prioritizes the critical reguirements
{(established in Step 5) according to their impact on
resource availability. A range of potential solutions to
each regquirement is determined and prioritized for analysis.
The HARDMAN methodology is then iterated to develop the most
effective response to each critical resource reguirement.
Both the data for and the findings of these analyses are
included in the Consolidated Data Base (ChB}, thereby

insuring that a complete audit trail is generated.

1.4 RESULTS

Table 1.4-1 highlights the results of the effort with
respect to the Baseline Comparison System and the two
proposed systems analyzed for SINCGARS, Based upon the
figures in this table, the design proposed by Cincinnati
Electronics emerges as the preferred candidate. However,
this alternative cannot be recommended, since the variances
between CE and ITT, and between CE and the BCS are almost
wholly accounted for by the differences in the degree of
design coverage provided by the Logistics Support Analysis
(LSA) data furnished by the two contractors (see 1.5 below).
ITT provided less LSA for their design and DRC made
relatively more analytic use of extrapolations from the BCS.,
Consequently, the MPT values obtained for ITT are closer to
the BCS. CE had more cowverage, and DRC accepted more of
CE's estimates, which resulted in MPT estimates much further



Table 1.4-1 SINCGARS Results Summary

REFERENCE PROPOSED
CATEGORY BCS CE ITT
Manpower
Crew 17,182 3,898 15,056
Organizational 54,218 1,863 2,809
Direct Support 25,380 1,629 9,153
General Support 20,6400 1,303 6,391
Personnel
Number of MOS 7 7 7
Persormel Reguirements 285,096 20,982 93,440
Annual Recruits 137,514 10,824 46,539
Training (Annual)
Training Man-Days (K) 190,661 502 2,382
Instructor Reguirements 1/ 10,242 524 2,206
Course Costs (SK) 1/ 989,173 61,938 239,472
Impact
Availability Ratios
32G .30 1.07 .38
3s5C .05 .39 .08

l/ Does not include operator requirements.



from those of the BCS, Normally, the engineering analysts
accept contractor projections of component reliability and
maintainability as a starting point for their portion of a
HARDMAN application. These projections are examined,
clarified and normalized for consistency through discus-
sicons, sometimes extensive, with individual contractors.
Because the SINCGARS program was close to source selection,
this procedure was not followed. Thus the MPT results in
Table 1-4 reflect a real number of resource requirements
given the input -data available. The results should serve as
an analytical point of departure for further analysis and
may be used to demonstrate sensitivities in design or
doctrinal changes. Given the input data, all SINCGARS
configurations have been analyzed to the best possible
degree and the application of the methodology is consistent
over each alternative. Results are discussed in more detail

in the appropriate sections of this report.

1.5 PFACTORS INFLUENCING RESULTS

Results of this analysis were influenced by a number of
underlying assumptions and/or constraints., A brief summary
of each is listed below.

General

o The competition sensitive nature of the data
describing each design alternative constrained the
depth to which the application of HARDMAN could be
carried out. Data available to the SINCGARS
Program OQffice were unable to be released for

consideration in this project. When lower level



of detail information is unavailable for the
proposed systems, the analyst must rély on the
reference systém for evaluation of the missing
components., Reference system equipments represent
real field data on mature systems and, hence, are
more low risk conservative projections, The ITT
alternative shown in Table 1.4-1 illustrates how
missing information and reliance on the reference
system impact results, In contrast, information
received on the CE alternative described innova-
tive, technological advances in enough detail to
evaluate and reflect very favorable MPT projec-

tions,
Functional Requirements

o} The SINCGARS functional requirements were derived
from analysis of the SINCGARS Operational and
Organizational (0&0) Plan and other system
description program documentation.

Engineering and Workload

o] The Baseline Compariscn System (BCS), also called
the reference system, which was used as a bench-
mark for evaluating the two proposed designs, was
selected to not only meet SINCGARS functional
requirements but to represent technology similar

to that of proposed system designs.

o For security reasons, the TSEC/K¥V-4 VANDAL
communications security (COMSEC) equipment being
developed in parallel with SINCGARS and under the



Manpower

cognizance of the National Security Agency, was
not analyzed. In its place, the existing TSEC/KY-
57 VINSON COMSEC equipment, which will be
compatible with SINCGARS, was included in the

analysis.

Contractor-generated Logistic Support ~~ Analysis:’
{LSA) data differed in degree of coverage ‘be'tween
the +two design contractors. This deficiency
accounted for the variance in the magnitude of the
MPT discrepancies between the two proposed designs
and hindered the comparability analyses of many
sub-systems. This deficiency alsco partially
accounts for the lack of a recommendation of a

preferred candidate.

BCS reliability, availability, maintainability
(RAM) data were used in areas where actual,

projected or test data of the proposed systems

were unavalilable. These BCS data were perturbed
to reflect the projected impact from emerging
technologies,

Mission profile and equipment populations for each
of the seven SINCGARS configurations represented
the best estimates available to DRC personnel., An
official Mission Profile/Operational Mode Summary
was not available for this analysis.



Personnel

The manpower requirements analysis considered
SINCGARS—specific maintenance workload only.
Operator manpower requirements for SINCGARS could
not be quantified for this analysis because of the
number of possible operational configurations for
the system.

Allowances and constraints for estimating manpower
from the Army Manpower Authorization Criteria
(MACRIT) process, contained 1in Army Regulation

570-2, were incorporated into the analysis.

The capacity factor of the basic MACRIT equation
was modified to provide a more realistic
availability factor for individuals operating
within the specified mission environment,

Personnel rates were not available for Automatic
Test Equipment Repairer, MOS 35C, as a result of
being a new MOS. Since it appeared that Fixed
Cryptographic Eguipment Repairer, MOS 32G, would
have a similar career path, rates for MOS 32G were
used to calculate annual recruits and to represent
a personnel structure for MOS 35C. MOS 32G has
the same low population density as 35C and
provides a career path with a similar formal

school training plan.

Army Enlisted Master File (EMF) data proved to be
unavailable. However, processed data from the

Defense Manpower Data Center (DMDC) turned out to

10



Training

be as wuseful for the PRA. The analysis was
affected positively as the DMDC processed data

was in a more usable form.

Training associated with the operational test and
evaluation. of the proposed system and training
assoclated with the initial fielding of the system

(e.g., new equipment training) were not estimated.

All existing training used for training estimation
for the proposed system was assumed to be
adequately meeting existing system performance

requirements,

Training resources to support supervised eon-the-
job tréining (80JT), collective training, advan ed
technical training, and training other than for
entry level institutional training was not

identifieqd.

MOS's chosen for operator analysis were assumed to

operate the following SINCGARS radio

configurations:

MOS SINCGARS CONFIGURATION

11B V1 Manpack and V5 Vehicular Long
Range

13E V6 Vehicular Short Range

Dismountable and Long Range
198 V5 Vehicular Long Range

11



o It was assumed that the automatic test egquipment
(ATE) AN/MSM-105 will only be available at the-
Specialized Repair Activity (SRA).

o All Army systens identified for comparison
purposes did not include built-in-test (BIT)
capabilities, It was estimated from comparison of
CE and ITT alternatives that approximately 40% of
the training in troubleshooting could be
eliminated from existing training by using BIT and
the proposed diagnostic' test eguipment. (See
Table 3.5-6.}

1.6 CONCLUSIONS AND RECOMMENDATIONS

Based on the analysis conducted thus far, neither proposed
system design can be recommended. The choice facing a
decision maker is between the two alternatives. CE had more
information available predicting significant performance
improvements, but hence has more risk if the improvements
cannot be demonstrated; the ITT alternative had less infor-
mation available, was thus evaluated more conservatively,
hence, reflects fewer new capabilities but also at low
risk, Between these two alternatives DRC cannot recommend a
clear winner, Initial MPT resource projections could be
improved and validated through .the iterative process
embedded in the HARDMAN methodology. Updated descriptive
design information at a greater level of detail plus any
DT/OT test results data would ensure a more thorough
evaluation of the two proposed alternatives.

12



The results of the application do, however, demonstrate the
consistent human resource cost sensitivity of engineering
design improvements across the two SINCGARS alternatives.
This sensitivity is illustrated in annual recruit .require-

ments and training costs.

*

Further, DRC estimates affecting the results such as
equipment populations, mission scenarios and reference
system selections should be officially reviewed for accuracy
by knowledgeable Army authorities, Modifications resulting
from such estimates should form the basis of additional
trade-off analyses. The results, additionally, provide the
Project Managef with the capability to focus attention on
SINCGARS components which contain technological risks andé
significantly impact MPT resources. These critical
components should be looked at carefully during-operational

testing for realistic performance verification.

As this report illustrates, the HARDMAN methodology can
provide a wealth of timely information to those concerned
with system development and acquisition. This 1is true
despite problems encountered in obtaining the basic data
required for various HARDMAN analyses. The Impact Analysis
section explains in more detail the problems encountered by
DRC analysts who, due to non-accessability to the data, were
unable to complete portions of the application. In these
cases, the procedure to be applied is exﬁlained in Section
3. Nevertheless, the SINCGARS application of HARDMAN
demonstrates the versatility and utility of the methodology
in support of the Weapon Systems Acquisition Process.

13
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SECTION 2 — ANALYSTIS PLAN

2.1 ©PURPOSE OF THE SINCGARS STUDY

The application of the Military Manpower vs. Hardware
Procurement (HARDMAN) methodology to the Single Channel
Ground-Airborne Radio System (SINCGARS) was to support
objectives of the U.S. Army Research Institute for the
Behavioral and 8Social Sciences (ARI) and the U.,S. Army
Soldier Support Center (SSC). Among these objectives were
(1) to analyze the manpower, personnel and training (MPT)
implications of two proposed SINCGARS designs as the
acquisition program nears the Milestone III review by the
Army System Acquisition Review Council (ASARC) and (2) to
continue analysis of the applicability and utility of the
HARDMAN methodology in providing supportability assessments
of Army weapon systewms,

The SINCGARS system is an electronically tuned and
controlled Very High Frequency - Frequency Modulated (VHF-
FM) radio system. The SINCGARS family of radios consists of
one manpack and six vehicular models, each a different
configuration of standard Dbuilding block modules or
components. Two proposed designs were analyzed, one each
from the two contractors who were in competition for
SINCGARS full-scale development: Cincinnati Electronics
(CE) and International Telephone and Telegraph (ITT)
Aerospace/Optical Division. The scope of the study was
limited to the following:

PRECEDING PAGE BLANK NOT FIEMED
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(1) All six steps of the HARDMAN methodology were
performed. .

(2) All components of the receiver/transmitter (R/T) basic
unit and the following optional components were

analyzed:

Communications Security (COMSEC)

Electronics Counter - Countermeasures (ECCM) Unit
ECCM Fill Device

Digital Data Device

Securable Remote Control Unit (SRCU)
Intra-Vehicular Remote Control (IVRC) Unit

Net Control Unit (NCU)

(3) Only SINCGARS=-gpecific maintenance workload was

computed.

(4) Manpower requirements for the crew, organizational,
direct support and general support levels of

maintenance were determined.

2,2 DATA COLLECTION

The HARDMAN methodolegy has the capability to provide a
range of information on emerging system and other
supportability requirements which may provide wvaluable
information to program managers, system developers and
logistics planners. To fulfill the capability, however,
HARDMAN is necessarily data intensive. HARDMAN's validity is
based on its utilization of historical operator, maintainer

and other workload data on mature, fielded eguipments.
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Therefore, any plan for a HARDMAN analysis must have
adequate data collection as its foundation.

There were two major concerns with respect to data
collection and wutilization in the SINCGARS s%udy, both
driven, to a large extent, by data availability. The first
concern was timeliness. Despite the fact that the
individual analysis steps of HARDMAN can proceed indepen-
dently in the early stages of an application, they become
increasingly interdependént as time goes on. . In most
situations, delays in dta collection actions pose the
greatest risk to the smooth progress of each analysis step
and ultimately, to the collective analysis., If the HARDMAN
analysis were PERT-charted, the critical path would include

data collection tasks.

The second concern was data adeguacy. Of primary importance
was the collection of adequate data to support analysis
procedures and validate judgments during. the SINCGARS study.
Identifying data requirements early, therefore, became a
prime concern. Data source, content and format, procurement
procedures and procurement time had to be assessed. The
data were then requested through proper channels. The data
request was closely followed up until receipt. Whenever data
collection problems were anticipated, a second source cf the
data was contacted or other types of data were considered.

Planning and coordinating the SINCGARS data collection was
the initial effort in the study. bBata regquirements were
first projected for each of the major analysis areas:
general program information, functional reguirements,
eguipment characteristics, manpower, personnel, and

training. Within these categories, there are standard
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documents available for most acquisition programs.

The

following are examples of the initial documents- that' wéere’

o) General/Functional Requirements
Required Operational Capability (ROC)
Operational ana Organizational (0&0) Plan
Acguisition Plan '

o BEquipment Characteristics
of system being replaced - operation
maintenance manuals, historical workload data

and

Of new system - preliminary hardware contractor

proposals and other documents

O Manpower - Army Manpower Determination criteria

(MACRIT)

o Personnel -~ for relevant MOS
Personnel Statistics

o Training - £for relevant MOS
Programs of Instruction
Trainer's Guides

Soldier's Manuals

A more comprehensive list of required data evolved as the

SINCGARS analysis progressed. More detailed lists of data

inputs and sources are included in discussions of specific

analyses in Section 3.
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2.3 PROCEDURAL STEPS AND JUDGMENTS

The HARDMAN methodology consists of a series of procedural
steps and judgments that project the MPT requirements of aﬁ
emerging system. Judgments are made based upon historical
data gathered on comparable existing systems. “As previously
discussed, data had to be available to éﬁpport these
processes; indeed, the quality of the results was only as
good as the guality of input data. Additionally, whether a
process was merely a procedure or involved a judgment

depended upon the availability of data.

Procedural steps and judgments performed during the HARDMAN
application to SINCGARS included the following:

Procedural Steps Judgments
analyses of contractor best selection of existing
proposed designs equipment comparable to

SINCGARS for BCS

data manipulations projections of new system
characteristics
data extrapolations

impact measurements impact assessments

The completeness of data collected determined whether a
process would be a procedural step or would reqguire a
judgment, for example in the case of a data manipulation or
a data extrapolation. In the case of reference system
equipment selection, there was no procedural step to avoid
judgments reqguired in selecting existing eqguipments to
compare functionally with projected SINCGARS, The impact

measurement procedural step involves a mere comparison of
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reference and contractor-projected system parameters,
whereas the impact assessment judgment requires an estimate
of the impact ©of Teference-to~proposed system design
differences of a par%icular system parameter. Since
SINCGARS judgments were 1less precise than data driven
procedural steps, analysts attempted to minimize the number
of judgments regquired and reduce the breadth of those
judgments which could not be eliminated. This effort
improved the precision of the overall analysis. Considering
the hard data vs. judgment question, judgment minimization
was accomplished by executing a well-organized data

colliection plan.

2.4 SINCGARS ANALYSIS PLAN

Estimation of the MPT requirements for the two SINCGARS
proposed designs was planned in two phases. Phase I
analyzed SINCGARS program reguirements, developed the data
collection plan, determined SINCGARS functional require-
ments, analyzed the two contractor proposals with respect to
comparable existing systems, and determined manpower
requirements, Phase II determined personnel and training
requirements and conducted impact and tradeoff analyses.
The Phase I and II planning schedules are shown in Figures
2-1 and 2-2 respectively.

2.5 ANALYSIS OF THE RESULTS
The SINCGARS analysis specified plans for study result

content and format. The data had to support identifying MPT
reguirements for the two proposed SINCGARS designs. Data

20



had to provide the SINCGARS Program Manager, logistics
specialists and other analysts with the- ability toc appraise
the sensitivity of SINCGARS MPT reguirements over a wide

-

variety of factors.

Due to the modular concept of the SINCGARS design and the
existence of seven unique manpack and vehicular configura-
tions, key engineering and manpower @parameters were
organized into a matrix format. Mission profile/operating
scenarios (usage rates) and equipment populations were
factored into the two design proposals and integrated across
the seven SINCGARS cofigurations. These factors, and the
results they influenced, would then be able to be revised as
system parameters evolved or as tradeoffs were identified
and analyzed.

The restricted availability of data for each SINCGARS
alternative impacted the results of the study. The
"competition sensitive" nature of the two proposed systems
data constrained the depth and currency of the data
available for consideration in the analysis. For example,
the DT/OT test results for each alternative could not be
released by the SINCGARS Program Office, Additionally,
security requirements caused information on the KYV-4 VANDAL
COMSEC eqguipment to be unavailable for the analysis.

Also of significance were the disparities between the
equipment coverage of the Logistic Support Analysis Records
(LSAR) received from the two contractors. These disparities
were a major contributor to the magnitude of the MPT
discrepancies between the two proposed designs and hindered
comparability analyses of many sub-systems.
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The mission scenario- and equipment population input data
used for each of the seven SINCGARS configurations could
also . measurably -affect thé analysis results. These
parameters. were analyzed independently by DRC and, there-
fore, generated MPT results which may differ from an Army
approved alternative, Other assumptions made, such as the
individual manpower capacity factor, may affect the results
similarly. In summary, when assessing the accuracy of the
SINCGARS analysis results, the data quality upon which the
analyses were dependent must be carefully weighed.
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SECTION 3 - ANALYSIS PROCEDURES AND RESULTS

3.1 FUNCTIONAL REQUIREMENTS ANALYSIS

3.1.1 General

Functional Requirements Analysis determines the range (what)
and depth (to what extent/or how well) of all of the
functions that the system is required to perform on the
battlefield. It 1is necessary to do this analysis because
typically this information is not specified for a new or
emerging system, In this application the Required
Operational Capability (ROC) and the Operational and
Organizationsl (0&0) plan documents were available for
S INCGARS, These were used as the starting point for this

analysis.

The SINCGARS functional requirements analysis was
accomplished in four steps:

1. The mission requirements of SINCGARS were defined. A
mission, stated in or derived from program initiation
documents, is a primary function or activity which the

system is required to perform.

2, System operating functions necessary to meet these
migssions were delineated next. These were analyzed in the
context of conditions likely to be present on the battle-
field and the pefformance desired. Performance standards
relating to particular functions were defined by program
in}tiation documents as measures of performance

23



capabilities, System  functional regquirements, i.e.,
inherent characteristics of the system or those dictated by
its presence on the battlefield were thus defineds- )

3. The functional requirements were allocated for
performance by humans, generic equipment information, or a
combination. The SINCGARS functional requirements analysis
was the first analysis conducted -using the DRC=developed
System Description Technology (SDT), which facilitates this

process,

4, A generic task taxonomy, or list, was developed based
on the assignment of £functions to humans and generic
equipment. The result was a complete list of human tasks.

3.1.2 Data Inputs and Sources

The data required to support this analysis are of three

types:

1. Requirements Documents: These are doctrinal and
program—~specific documents which discuss or establish the
mission need for the system and specify the functions that
have been identified for the system. The source for these
is the program of fice.

2. Functional Description Documents: These are documents
which describe existing or proposed equipment and the use of
this equipment. These include Technical Manuals,. Field
Manuals, and contractor developed system descriptions. These
documents are useful in providing detail to the proposed

system description in the reguirements documents. The
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sources for these include the program office, TRADOC
libraries and schools, and other services.

3. Task Description Documents: These are used to develop
the generic task taxonomy for the system. These documents
include Trainer's Guides and LSAR documents for the. proposed
systems. A complete list of the references for the SINCGARS
funct ional reguirements analysis is located in section 3.1.4
of this report,

3.1.3 Analytic Procedures
Mission Requirements

The requirements documents for the SINCGARS system,
additional mission analysis documents, and recent articles
and publications which identify the enemy threat and define
future Army doctrine were reviewed. The contents of these
documents were then summarized. The purpose of this process
was to define the activities and events which the SINCGARS
system must perform on the battlefield. This information

provided the focus for the functional requirements analysis.
Functions and Performance Standards

The requirements documents were again examined to develop a
1ist of supporting functioms the SINCGARS system must
perform to accomplish each of its missions. This initial
list was augmented with functional descriptions of equipment

and systems.



The reguirements documents also provided the performance
standards for the SINCGARS system. These were grouped under

four broad categories.

1. Range

2, Volume of Information
3. Survivability

4, Availability

Range measures specified the distances communications must
travel; volume measures affect the amounts of different
information the system can accommodate at any given point in
time; survivability measures specify the requirements for
system performance conditions; and availability measures
affect the number of different SINCGARS systems available
and the length of time SINCGARS will be available on the
battlefield.

All functions and performance requirements which are
identified for the system are the basis for generating a
generic equipment list which will aid in the identification
of the specific baseline comparison equipment. The generic
equipment 1list contains the possible types of egquipment
which may satisfy the functional requirements (e.g.,

receiver/transmitter). This selection process is inter-
active with the engineering analysis. From the generic
equipment 1list, a generic task 1list is developed. The

development of the generic equipment and task lists is the
first step in performing a functional allocation and defines
the overall structure of the functions, eguipment and people
which make up the system. This structure providés a common
point of departure for the engineering, manpower, personnel,

and training analysis, and can be used to make quality
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control checks during these subsequent steps in the

analysis.

Funct ional Reguirements

Once the system functions, system performance standards, and
equipment which comprise the SINCGARS were identified, these
were documented as functional reguirements for the- system.
This was done for SINCGARS by relating the following

categories of information.

1. Function - The system activity necessary to

accomplish the mission.

2. Measure - The unit of measure for assessing system
activity.
3. Improvement - The change in the measure e.g.,

increase, reduce,

4, Performance Standard - The degree or objective of
the change in measure.

5. Functional Assignment - The system element
(equipment and/or ©people) which performs the
function.

Generic Task Taxonomy
The functional reguirements documentation- along with the
task description documents were used to develop a generic

task taxonomy. The objective of the taxonomy is to provide

a starting point for development of task descriptions in the
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reference and proposed system. It serves a vital purpose
for workload aggregation during the manpower analysis and
for subsequent training requirements analysis. This- starting
‘point facilitates task comparisons between reference and
proposed systems, and provides continuity Dbetween the
manpower and training task analyses, permits the rapid
recovery of task and equipment information from the data
base, and facilitates the analysis of design impacts on
manpower and training reguirements.

3.1.4 Results
Mission Reguirements

SINCGARS mission regquirements were defined in response to
the anticipated characteristics of the enemy and the new
tactical strategies required to overcome this threat on the
battlefield.

Air/land battle tactics have been under intensive evaluation
and extensive modification over the past decade. The results
of this process were a series of studies and documents which
defined the battlefield tactical requirements for overcoming
this threat. These documents and studies include The
Battlefield Development Plan (BDP), the Division 86 studies,
and most recently the Air Land Battle 2000,

The battlefield task of the SINCGARS is communications. The
SINCGARS will convey the information which feeds the
tactical decision making and planning process and the
information which results in the implementation of the
tactical plan on the battlefield. Without the effectiveness
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of SINCGARS, command and control of the battlefield cannot
be accomplished. SINCGARS will perform this mission in a
broad diversity of weapon and ccoumand and control systems.
It must also be capable of accepting a broad spectrum of
information formats to include the spoken word and digital

inputs of different types such as teletype and facsimile.

SINCGARS Performance Standards for the measures of system
performance are contained in the SINCGARS Organizational and
Operational (0&0) Concept and the required Operational
Capability (ROC). These measures and standards have been
listed under the four broad categories of (1} Range, (2)
Volume of Information, {3) Survivability and (4)
Availability.

SINCGARS Generic Equipment List

The SINCGARS Generic Equipment List is divided into three
sections. Table 3.1-1 1lists the -seven (7) configurations
which are included in the SINCGARS. Table 3.1-2 lists the
common components which are arranged in different
combinations for each configuration and Table 3.1-3 lists
the optional components which may be added to a configur-
ation based on the mission requirements and condition
present in a specific operational environment. The number
column in these two tables <contain the Equipment
Configuration Identification Codes which were assigned to
each component during the equipment analysis. Table 3.1-4
shows which common components are assigned to the basic
receiver/ transmitter (R/T) unit in each of the seven (7)

configurations,
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Table

NUMBER

1.2

1.3

1.4

1.5

1.6

3.1-1 SINCGARS Configurations -

EQUIPMENT

CONFIGURATIONS V1-V7

V1 MANPACK

V2 VEHICULAR SHORT RANGE RADIO

V3 VEHICULAR SHORT RANGE /MANPACK

V4 VEHICULAR SHORT RANGE & LONG RANGE
V5 VEHICULAR LONG RANGE RADIO
V6 VEHICULAR SR DISMOUNTABLE AND LR

V7 DUAL LONG RANGE
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Table 3.1-2 SINCGARS Common Components

SINCGARS GENERIC EQUIPMENT
NUMBER EQUIPMENT

- ———— T ———— -

2.1 RECEIVER TRANSMITTER

z2.1.1 R/T CONTROL & DISPLAY PANEL
2.1.2 SYNTHESIZER

2.1.3 TUNER MIXER

2.1.4 RF AMPLIFILER

2.1.35 AUDIO AMPLIFIER
2.1.6 SQUELCH CIRCUIT
2.1.7 DETECTOR/DEMODULATOR
2.1.8 MODULATOR |

2.1.9 POWER SUPPLY

2.1.10 IF AMPLIFIER

2.1.11 MEMORY )

2.1.12 ANTENNA COUFPLER

2.2 ANTENNA

2.2.1 ANTENNA WHIP

2.2.2 ANTENNA VEHICULAR
2.3 MOUNTING SUBSYSTEMS
2.3.1 VEHICULAR APPLIQUE
2.3.1.1 MOUNTS

2.3.1.2 INTERCONNECTING CABLES
2.3 2 MANPACK APPLIQUE
2.3.2.1 BACKPACK

2.3.2.2 BATTERY

2.4 RF POWER AMPLIFIER
2.5 HEADSET/HANDSET
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Table 3.1-3 SINCGARS Optional Components

NUMBER

—— - -

Y =

0

EQUIPMENT

- —

ECCM UNIT

REMOTE FILL DEVICE

DIGITAL DATA DEVICE

SECURABLE HEMOTF CONTROL UNIT (SRCU)

SRCU CONTROL & DISFLAY PANEL
BATTERY

INTRA-VEHIC&iAR REMOTE CONTROL (IVRCU}
IVRCU CONTRCL & DISPLAY PANEL

NET CONTROL UNIT (NCU)

NCU CONTROL & DISPLAY PANEL

COMSEC UNIT

COMSEC CONTROL & DISPLAY PANEL
COMSEC FILL DEVICE
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R/T

Manpack
Antenna

Vehicular
Antenna

Power Amp

Vehicular
Applique

Manpack
Applique

Table 3.1- 4 SINCGARS Configuration Composition (Basic Unit)

VAL

V2

V3

V4 V5 V6 V7
2 1 2 2
1
2 1 2 2
1 1 1 2
1 1 1 1



SINCGARS Functional Requirements

Table 3.1-5 lists the functions performed by the men and
equipment in thE'sysféﬁ'and‘reiéteévthesé-fb the measures of
system performance, the standard for the measure, and shows
the assignment of function to generic equipment or people.
The functioning of the system is divided into the categories
of "Operate SINCGARS" and "Be Supportable". - The emphasis is
placed on system operation because the support requirements
for the system follow from the operation of the system. By
summarizing the relationship between functions, equipment,
and people, it establishes a common organization for these
system elements which assists in the subseguent analyses.
The standard column on this table refers to the specific
standard for the measure which is listed in Table 3.1-6.

The SINCGARS functions are listed to the fourth level of
indenture. The horizontal lines on the table separate the
first, second and third levels of indenture. At the third
level of indenture, generic and optional components from the
generic equipment list are designated and system operators
are indicated in the equipment task assignment column of the
worksheet, by the entry "people", if humans are needed to
perform the function. At the fourth level of indenture, for
common and optional components other than control heads and
panels, functions are assigned to subcomponents or at the

card level.

For control heads and panels, functions are listed and
assigned to the generic control at the third level of
indenture. Function and sub-~component assignment at this
level does not match a single proposed system as the final

assignment at this level is a function of the design for a
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Table 3.1-5 System Functional Requirements

NUMBER FUNCTION HEASURE STANDARD EQUIPMENTIPEOPLE ASBIGNHMENT
1 OFERATE SINCGARS RANGE 1 0 CONFIGUHATIONB vi-v7
VOL OF INFO: INCREASE 2.0 COMHMON COMPONENTS
SURVIVABILITY INCREASE 3.0 OPTIONAL COMBONENTS
AVAILABILITY 4.0 'PEQPLE
1.1 COMMUNICATE RANGE : 1 0 RECEIVER TRANSMITTER
OL OF INFO [INCREASE 20 ANTENNA
AVAILABILITY 1.0 R¥Y POWER AMPLIFIER
HEADSET/HANDSET
DIGITAL DATA DEVICE
PEQPLE
FORMAT. VOICE,DIGLTAL DIGC DATA INPUT RATE INCREASE 212 HEADBET /HANDBET
DIG CONVERSION RATE. INCREABE ] DIGITAL DAMFA DEVICE
NCU CONTROL & DISFLAY PANEL
PEOPLE
CONTENT N/A PEOPLE
MEDIUM: FM RECEIVER TRAMNBHITTER
DETECTOR/DEMODULATOR
| B | TRANSHIT INFORHATION RANGE 1.0 RECEIVER TRAMBHITTER
DIG DATA INPUT RATE INCREABE 2.2 ANTENNA COUPLER
BIG, CONVERBION HATB INCRBASE 2.3 ANTENNA
A OF CHANNELS, INCRE 2.4 RF FOWER AHMPLIFLER
& OF PRESET CHANNELS lNCRBASE 2.5 DIGITAL DATA DEVICE
VSWR TOLERAMCE 4.2

I T T TUNE FREQUENCY SBYNTHESIZER
TUNER HMIXER
ANTENNA COUPLER

HEMO
11 3.2 CONVERT DIGITAL DATA
1 11,2 AMPLIFY INPUT AUDIO AMPLIFIER
1 1.1 4 GENERATE MIXER FREQUENCY BYNTHESIZER
- TUNER MIXER
1115 STABILIZE MIXER FREGQUENCY PEGPLE
1.1 1 & M1% FREQUENCIES SYNTHESTZER
TUNER HMIXER
1117 GENERATE RF BYNTHESIZER
TUNER MIXER
1118 HODULATE RfP MODUL ATOR
1119 BTABILIZE RF BYNTHESTZER
TUNER nlxsn
1 1t 10 AMELIFY RF RF AMPLIFIE
RF POWVER Anpnzrxaa
t 1 L i1 FILTER HARMONICS BYNTHESIZER
:gnia Hlxsn
i 1 1 12 DETECT SBIDETONE DETECTORIDEHDDULATDR
1.1 1 13 AMPLIFY MIDIO AUDIO AHMFLIFIER
1 1 1 14 HMINIMIZE POWER LOSS ANTENNA COUPLER
ANTENNA
1 1 1 15 PROTECT AGAINST REFLECTED POWER AF AMPLIFI
RF POWER AHFLIEIER
1 1§ 16 RADIATE RF ANTENNA
1t 11 17 PBROTECT RECEIVER CIRCUITS RE AMPLIFIE
1.1 2 RECEIVE INFORMATION DIG DATA INPUT RATE IHGREASE 212 RECEIVER THANEMITTER
Dig convsnstou BATE Incnnasn ] ANTENNA COUPLER
% OF CHANNEL INCREAS 24 ANTENNA
8 OF PREBET CHANNELB' lncasasn 23 HEADBET/HANDBET
BIGITAL DATA DEVICE
1.1.2.1 TUNE FREGQUENCY BYNTHEB I ZER
TUNER MIXER
ANTENNA COUPLER
nenonv
112 2 COLLECT RF ANTENN
1122 MINIM1ZE POWER LOSS ANTENNA COUPLER
ANTENNA ¥ 3
11,2 4 AMPLIFY RF RF AHPLIFIER
1t 128 GENERATE MIXER FREGUENCY SYNTHES I ZER
TUNER HIXER
112 4 STABILIZE MIXER FREQUENGY SYNTHES1ZER
{1 oz.7  AMPLIFY Ha D
1128 FILTER HARMDNICB BYNTHESIZER
TUNER MIXER
11,29 DETECT INFORMATION 55 ﬁ??ééfé%“
.2, T u o
{ 1:2 10 SOUVELCH NOISE SQUELCH CIRQS?TLAT R
1 1 2 11 AMPLIFY OUTPUT AUDIO AMPLIFIER
1 1.2 12 CONVERT DIGITAL DATA DIGITAL DATA VICE
1 ¢ 23 RETRANSHIT INFORMATION RECEIVER TRANBMITTER
CABLE ABSEMBLY
11 3.4 INTERCONNECT R/T UNITS
11,32 BAME AB 1 1
1 1.3 43 SAHE AS 1 1 l
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Table 3.1-5 System Functional Reguirements (Con't).

COMMAND CONTROL

CONTROL COMHMUNIGCATIONS LOGALLY

SET POVER

SELECT FHEQUENCY
PRESET FREQUENCY

SET FREQUENCY

BET RECEIVE TRANEMIT

LCH
SELECT VQICE DATA
SELECT BECURE OFERATION

SELECT ECCH

BELECT FREQUENCY HOPPING

CUE NET ENTRY

SELECT FREQUENCY OFFSET

SELECT R?Y POWER LBVEI

SELECT BUILT IN

CONTROL COHHUNIGITIDNS REMOTELY

8ET FOWER

BELECT FREQUENCY, SAME AB ¥ 2 1 2
SET RECEIVE TRANSMIT

SET VOLUME

BE1T SGUELCH
SELECT VOICE/DATA
SELECT SECURE OPERATIONS {(COMBEC)

SBELECT ECCM. SAME AS 1 2.1 &

SELECT BUILT IN TEAT
BELECT RA

B8ELECT VEHIGLE INTERCOM
SELECT RETRANEHIBAION

EETABLISH RADIO NET

BET HET FHEQUENCY
BYNCHRONIZE FREQUENCY HOPPING

SYNCHRONIZE TIME
SYNCHRONIZE FRAEQUENCY
S8ET COMBEC CODE
CONTROL RADIQ NET

CONTROL NET ACCEES
CONTROL HESSAGE TRAFFIC
ENTER HMESHAGES
EDBIT/CHANGE MESSAGES
ROUTE MEES8AGES

VOLUME OF INFO,
SURVIVABILITY

OF CHANNELS®
OF PREEET CHANNELS

o T 1NG
HZ OF FAEQUENCY DPFSET

& OF RADIDS GONTROLLED
# OF CHANMELS: [Y:!
# OF PREBET CHANNELS,
& OF POWER HBETTMNCS
KHZ OF FREQUENCY OFFRET:

l OF CHANNELS: AS
? OF PREBET CHANNELS

NN
A

RECEIVER TRANBMITTER

HEADSET/HBANDSET

REMOTE FILL DEVICE

BECURABLE REMDTE CONTROL UNIT (SRCU)
INTRA-VEHICULAR REMOTE CONTROL (IVRCU)
NET CONTROL UNIT (NCU)

COMSEC FILL DEVICE

PEOPLE
gECE{VER TRANSH!TTEH

RIT CONTROL & DIBPLAY PANEL
MEMORY

HEADSET FHARDSET
BIT CONTROL & DIBPLAY PANEL

RIT CONTROL & DISPLAY PANEL
COMBEC CONTROL & DISPLAY PANEL
RJT CONTROL & DISPLAY PANEL

HEADBET/HANDSET
BECURABLE REMOTE CONTROL UN[T {ARCU)
nggl-UEHICULAR REMOTE CONTROL (IVRCWY)

BRCU CONTROL & DIBFLAY PANEL
IVRCU CONTROL & DISBPLAY PANEL
SRCU CONTROL & BISPLAY ®BAHEL
IVRCUY CONTROL & DIBPLAY FPANEL
HEADBET/HANDSET

SREU CONTHOL & DISPLAY PANEL
SACU COMTROL & DIBPLAY PANEL
IVRCU CONTROL & DISPLAY PANEL

BRCU CONTROL &
S8RCU CONTROL &
IVRCU CONTHOL
COMSELC CUNTROL
SHLCY) CONTHROL &
IVRCY CONTROL & DISPLAY PANEL

INTRA-VEHICVLAR REMOTE CONTHOL ¢(IVRCU)}
INTRA-VEHICULAR HEMOTE CONTROL (IVRCU}
R/T CONTROL & DISPLAY PANEL

IVRCU CONTROL & DIBPLAY PANEL

RECEIVER TRANSHITTER

HEMOTE FILL DEVICE

BECURARLE HREMOTE CONTROL UNIT (SRQL)
INTRA-VEHICULAR REMOTE CONTROL (IVRLU)
NET CONTHOL UNIT (NHCU)

COMSEC FILL OEVICE

PEQPLE

RIT CONTROL & DIAPLAY PAMEL

BRCU CONTROL & DISFLAY FANEL
IVRCU CONTROL &‘ngPLAY PANEL
1C
18

R/T CONTROL & DISPLAY PANEL
HEMOTE FILL DEVICE
NCU CONTROL & DISPLAY PANEL

COMBEC FILL DEVICE

RECEIVER TRANHHITT

SECURMABLE REMOTE CONTROL UN1T (BRCU}
INTRA-VEHICULAR REMOTE CONTROL {(1VRCU}
?ET CgNTROL UMIT (HCU)
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Table 3.1-5 System Functional Requirements (Con't).

ODATE MOBILITY SURVIVABILITY, 30 ANTENNA
Accorn . AVAILABILITY 4.0 MOUNTING SUBSYSTEMS
INTRA-VEHICULAR REMOTE CONTROL (IVRCU)
ACCOMMODATE MOVEMENT BY MAN ANTENNA VISIBILITY ANTENNA RECEIVER TRANSMITTER
WEIGHT. 38 ANTENNA WHIP
BATTERY LIFE 4 s HACK PACK
BATTERY
PEOPLE
GENERATE ELECTHICAL POWER BATTERY
RADIATE/COLLECT RF ANTENNA WHIP
ACCOMMODATE VEHICULAR MOVEMENT ANTENNA VISIBILITY 34 RECEIVER THANSHITTER
WEICGHT* 18 VEHICULAR APPLIQ
BATTERY LIFE 4.8 INTRA- VEHICULAR REMOTE CONTROL (IVACU)
SUPPLY ELECTRICAL POWER CABLE ABSEHEL
REGULATE ELECTRICAL POWER FPOWER BUPPLY
RADIATE/COLLECT RF ANTENNA VEHICULAR
ACCOMMODATE CHEW INTERCOHMUNICATION
SURVIVE THREAT ENVIRONMENT SURVIVABILITY: 3.0 ggg&lvsn TRAMBMITTER
. COMSEC UNIT -
PEOPLE
SECYRE GOMMUNICATIONS (COMBEC) RECEIVER TRANSMITTER
12 COMBEC UNIT
ENCAYPT™ INFORMATION COMBEC UNIT
DECRYPT INFORMATICON COHBEC UNIT
PROTECT ACAINST ECCH KHZ OF FREQUENCY QFFBET: INCREABE 3 2 nscelvsn TRANaHITTsn
RATE OF FAEQUENCY! HOP: INCREASE 3.3 ECCH UN
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SINCGARS PERFORMANCE STANDARDS {CAPABILITY)

Table 3.1-6

Measure ROC Standard 080 Standard
1.0 Range
(Vl, v2) Manpack Voice 8km
VSR Digital 4.5km
(V5) VLR Voice 35km
Digital 17k
Securable 4Kkm
Remote )
{RWI)
2.0 Volume of Information
2.1 Number of Radios Controlled 3
2.2# Digital bata Input Rates 75 (bps)
150
300
600
1200
2400
4800
2.3 Digital Conversion Rate 16 kb
2.4 Number of Channels 920 2320
2.5 Number of Preset Crypto 4 4

Net Channels




SINCGARS PERFORMANCE STANDARDS (CAPABILITY)

Table 3.1-6 {con't).

6¢

Méasure ROC Standard 0&0 Standard
3.0 Survivability
3.1 Number of Power Settings
3.2 KHZ of Frequency 5 ke’
Ofiset 10 ke
3.3 Rate of Freqﬁency
Hopping During
ECCM Operations
3.4 Antenna Visibility meters
Manpack
(V1)
Vehicular meters
3.5 Weight
Manpack
{vl) 20 1b
Battery 1b
kg
COMSEC Unit ib

| el ¥
=

kg




Table 3.1-6 (Con't},
SINCGARS PERFORMANCE STANDARDS (CAPABILITY)

oy

Measure ROC Standurd 080 Standard
= — m et -
Availability
MTBF MAV 1250 hours Radio 1300 hours
With ECCM 950 hours
BOC 3300 hours With COMSEC 950 hours
With COMSEC
+
ECCM 746 hours
Securable Remote MAC 1250 hours
{RWI)
BOC 3300 hours
VSR* Radio 1250 hours
(vz) With ECCM 920 hours
: With COMSEC 920 hours
With ECCM
+
COMSEC 730 hours
VLR* Radio 1250 hours
{V5) -
With ECCM 920 hours
With COMSEC 920 hours
With ECCM '
+
COMSEC 730 hours
VLR with * Radio 1250 hours
Auxiliary Receiver With ECCM 920 hours
(V1) With COMSEC 820 hours
With ECCM
+
COMSEC 730 hours

—— % Includes securable remote eaquioment
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SINCGARS PERFORMANCE STANDARDS (CAPABILITY)

Table 3.1-6 (Con't).

Measure ROC Standard O8O0 Stanrard
— e ——
4.2 VSWR Tolerance Infinite
MTTR
4.3 ORG 15 minutes ORG 15 minutes
Manpack ‘DS D5 45 minutes
(V1) GS GS 2.5 hours
RWI Device ORG 15 minutes
4.4 Maintenance Ratioc Manpack .022
RWI Device .022
System 2.2
4.5 BITE - % of
Failure Isolated
to LRU
4.6 Scheduled 30 minutes per week
Organizational
Maintenance Time
4.7 Battery Life 24 hour continuous 24 hour continuous

Manpack (V1}

operation with a
normal duty cycle

operation with a
9 to 1 receive transmit
duty cycle




specific system. This same principle applies to the
assignment of functions to system operator controls.

SINCGARS Generic Tasks

Table 3.1-7 contains the generic task list for the SINCGARS
system. It contains the tasks SINCGARS operators and
maintainers will perform during a camplete operaticnal cycle
of a specific configuration. "Operate SINCGARS", and the
action wverbs which will be assigned to identify the
maintenance actions performed by system maintainers,
"Maintain SINCGARS", correlate with the functions identified
in the functional hierarchy. However, they are not
identical., This difference is a result of the emphasis and
purpose of functional requirements and the generic task
list. The primary purpose of functional requirements is to
allocate functions eguipment and people while the primary
purpose of the generic task list is to identify the human
tasks required to be performed to operate and maintaln the
system to specifications.

For operators three general types of tasks occur. Figure

3.1-1 displays these generic operator tasks.
1. Tasks which involve preparing the configuration
for operation and removing the configuration £from

operation. (1.1 and 1.3)

2. Tasks involving communicating within the
conf iguration (1.,2)

3. Tasks involving the maintaining of the system (2).
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Table 3.1-7

SINCGARS GENERIC TASK LIST

1.0 Operate SINCGARS

1.1 Prepare for Operation

1.1.1 Change Mission Profile

1.1.1.1 Install Vehicular Configuration
1.1.1.2 Assemble/Disassemble Configuration
1.1.1.3 Install/Remove Components

1.1.2 Perform Preoperational Inspection
1.1.3 Initialize Configurations/Component
1.2 Communicate

1.2.1 Send and Receive a Message

1.2.2 Operate Configurations/Components
1.2.3 Establish and Control Radio Net
1.2.4 Operate Radio Net

1.3 " Remove from Operation

1.3.1 Shutdown Configurations/Component
1.3.2 Perform Post Operational Checks
2.0 Maintain SINCGARS

2.1 Perform Preventive Maintenance
2.1.1 Inspect

2.1.2 Test

2.1.3 Sexrvice
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Table 3.1-7 (Continued)

2.2 Perform Corrective Maintenance
2.2.1 Inspect

2.2.2 Test

2.2.3 Adjust

2.2.4 Align

2.2.5 Fault Isolate

2.2.6 Remove and Replace

2.2.7 Repair

2.2.8 Overhaul
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Preparing a system for, and resmoving a system from operation
involves the disassembly and assembly of configurations by
removing and replacing components from conf igurations (1.1),
inspecting components for proper condition, insuring proper
system operation (1.1.2), and initializing the system by
establishing the operating parameters (frequency, ECCM, and
COMSEC codes), (1.1.3).

Communicating, wusing a specific configuration, involves
performing the duties of a net controller and a radio
operator (l1.2.2). The radio operator may communicate in or
out of a radio net,. These differences 1in operational
requirements and conditions results in the need for these
different operator sets of behaviors during task
performance. Maintenance tasks are of three general types;
system isolation and removal, preventative maintenance angd
corrective maintenance. Preventative maintenance is
scheduled and required at periodic intervals, this type of
maintenance tends to overlap for operators with the tasks of
preparing a system for operation and taking a system out of
operation. Corrective maintenance tasks which are performed
when the system is operating improperly. The action verbs
used to describe both types of maintenance overlap have
little meaning until they are assigned to specific eguipment
and a 1level of maintenance.  For the SINCGARS these
assignments were made on the LSAR. These assignments are
examined during training analysis. The generic task list,
combined with functional requirements, provides the general
framework for structuring the function, egquipment and task
data, which was used or developed in the subsequent steps of
the SINCGARS analysis. '
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3.2 ENGINEERTNG ANALYSIS
3.2.1 General

Engineering analysis is the bridge between knowing what the
system must do (functional reqguirements) and what equipment
configurations can do to it. The outputs are key elements
of the HARDMAN application: the reference, or Baseline
Comparison System (BCS), and the proposed system designs.
all other HARDMAN analyses are dependent upon these design

configurations.

A1l reference and proposed system configurations must meet
or nearly meet the functional requirements determined in
Section 3.1. While the reference system will perform all
basic functions of the new system, it may not meet all the
performance standards required of the new system. If it
did, there probably would be no need for the new system.
The reference system is used for comparability analysis only
and is not intended to be considered an integrated system in
itself,

The SINCGARS predecessor systems, i.e., the radio systems it
will replace in the field, are the—AN/PRC—77 and AN/VRC-12
series radio systems. Information on the predecessor
systems contributed to the functional regquirements analysis
and the generic task identification as described in Section
3.1. While a predecessor system could contribute many of
the sub-systems to the reference system configuration, this
was not the case with SINCGARS. First, the AN/PRC-77 and
AN/VRC-12 predecessor designs were not as technologically
advanced as other candidate reference subsystems. Secondly,
historical workload data {(operation time, maintenance, etc.)
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and/or workload parameters (reliability, maintainability,
etc.) were not sufficiently available to support an analysis
of the requirements for the projected SINCGARS designs, The
reference SysStem selection process 1s discussed further in
section 3.2.3 and as it was applied to specific SINCGARS
subsystems in section 3.2.4.

The status of the SINCGARS acquisition program meant that
considerable design, descriptive, and worklcad data were
available from the two SINCGARS contractors, Cincinnati
Electronics and 1ITT, These data established the two
proposed system configurations. The contractor-generated
workload data facilitated the determination of proposed
system MPT requirements.

3.2,2 Data Inputs & Sources

No one data source contains all the information needed to
determine workload for the reference and proposed systems.
It is for this reason several documents may be regquired to
determine workload for must one sub-system. These documents
may duplicate data information which may or may not be
conflicting. All data is reviewed for accuracy and
completeness and judgments must be made when values seem
inadequate. Table 3.2-1 is an example of data sources

available.

Other documentation listed on Table 3.2-1 will provide a
means to match the functions of the proposed system
equipment to candidate reference system equipment,
Documents contain operation, maintenance and technological

makeup of individual equipment structures, These documents
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Data Sources

Table 3.2-1

R/M Sources

Design Description Sources
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(Jaguar-V)
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are used throughout the study to complete the other steps of
the HARDMAN methodology.

3.2.3 Analytic Procedures

The primary goals of the SINCGARS engineering analysis were
to analyze, define, and determine the impacts of proposed
SINCGARS design alternatives and to support subsequent
manpower, personnel and training (MPT) analyses. These

goals were achieved through three major tasks:

i. Define a SINCGARS reference system of mature equipments
and subsystems.

2. Define the two proposed systems.

3. Identify and quantify the impacts of reference-to-

proposed system improvements and design differences.
Reference System Selection

The reference system is design configured to approximate the
functional reguirements for a projected system, The
reference system is a composite of systems and subsystems.
If available, the predecessor system may form the source for
selection of many of the reference sub-systems/equipments,
Supplemental equipments are included in the reference system

to overcome functional deficiencies of the predecessor.
The reference system is not intended &to be a fullj

integrated design but rather as an analytic tool in
comparability analysis. In this sense it satisfies the
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requirement for a Baseline Comparison System (BCS) as

stipulated in MIL-STD-1388-A, Logistic Support Analysis.

For the SINCGARS study, the criteria for selecting reference

system equipments were the following:

{l) Selected eguipment had to meet reguired system
functions and approach required system performance
levels.

{2) Selected equipment had to have available mature
reliability/maintainability (R/M), workleocad and other
data.

(3) Where design information for the proposed system
existed, the technology of the selected reference
equipment was to be as close as possible to that of the
proposed design.

The third criterion was particularly important in the study
of SINCGARS due to the advanced stage of the contractor
designs. For both contractors, descriptions of the designs
were available for the majority of proposed SINCGARS sub-
systems.

The reference system selected met all of the SINCGARS
functional requirements, reflected mature, existing
technology, and had verifiable reliability/maintainability
and workload data available for analysis. A detailed
discussion of reference eguipment selections is included in

Section 3.2.4.
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Determination of Proposed Systems

The next step of the engineering analysis focused on the
-development &f the two SINCGARS proposed systems. The
proposed system is defined as the best estimate of new
system design, incorporating modified or improved design
features, technological advances, new operating and support
concepts and changes to other system elements, As with the
reference system, each proposed system must fulfill all
functional reguirements. Unlike the reference system,
however, the proposed systems are expected to meet all
standards with respect to system performance criteria. An
acqguisition program with multiple proposed systems, such as
SINCGARS, reflects a variety of potential design solutions

that can be analyzed concurrently.

Considerable SINCGARS contractor design data were available
for analysis. The data were first evaluated for weapon
system mission fulfillment. One of the following two
situations applied to the contractor - proposed designs:

(a) A proposed system component met a SINCGARS functional
requirement and directly corresponded to a reference
system component, or

{b) The proposed system did not fulfill all SINCGARS
functional reguirements and for that reason, was

incomplete,

In the first situation, contractor components were auto-
matically included in the respective proposed system
configuration, This was the case for all but two of the

equipments in each of the contractor -~ proposed designs. 1In
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the second situation, equipment assigned to perform some
functional requirements was missing and additions to the
proposed system had to be generated. The two components for
which this was reguired were the communications security
(COMSEC) unit and the Securable Remote Control Unit (SRCU).

The proposed systems for both the Cincinnati Electronics and
ITT configurations are discussed in greater detail in
section 3.2.4. Next, the Design Difference Index, a
detailed list of reference~to-proposed system design
differences, needed to be generated for subsequent analysis
of design impacts on system workload. The analysis
worksheet for this procedure is termed the Design Difference
Index (DDI). Table 3.2-2 illustrates the DDI data sheet
format. Delineation of all reference-to-proposed design

differences was conducted in one of two ways:

{(a) If a proposed system eguipment design description was
available, potential design improvement areas and new
technologies were determined from an examination of the

contractor's description.,

{b) If a proposed system equipment design description was
not available, potential design improvements and new
technologies were analyzed and estimated by enginecring
judgment,

The design differences of greatest concern were those with
potential workload impacts. Differences were related to the
areas of technology, reliability/maintainability, +task
allocation, operating and support concepts and operating
environmment. For situation (b) above, two major sources of

information on potential design improvements and new
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Tahle 3.2 -2. Design Diffarence 1ndex Data Sheet Format.

Code Reference Proposed Difference Source impact PV ‘ Remarks
Functional Group | Reference Systam | Proposed System | Reference to Proposed | Partinent technical| MPT Impacts | Assign Perturbation ] Application of
c:ode,1 Locally Component Component Design Differences: documents and (if any} of |value(s) (PV) to the perturbation
Assigned Code, Technology historical data each design | quantify each values
etc. A/M differance impact s

Task Allocation A(.idltllonal
Oparating and fmscel aneous
information

Support Concepts
Operating
Equipment

VFunctional Group Code, U.S. Army Technical Bulletin 760-93-1

Functional Group Code — A standardized system to index material for ready identification. The basic or two-digit code identifies the
major assembly, and the next two digits identify the subassembly, and/or part within the major assembly.

Example: Code 01 identifies an engina assembly and Cade 0102 identifies the crankshaft and related parts within the engine assembly.
Similar to Work Unit Code or Work Breakdown Structure,



technologies were used: system equipment-related literature
and documents, and interviews with subject matter experts.
An example of one expert was Mr. Walter T. Ayer of the
Harris Corporation who assisted with the engineering
analysis of the AN/PRC-117, and ECCM equipment similar to
SINCGARS. The information from all sources was used to
assist judgments made for design differences. All design

differences were cataloged on the DDI worksheets,

Reference system workload data, reference-to-proposed design
differences and, when available, contractor-predicted
proposed system workload data were the bases for SINCGARS
proposed system workload estimates. Since by definition,
the proposed system lacked mature data, determining the
proposed system's workload parameters involved an estimate
based on engineering judgment rather than a calculation (as
with the reference system). Minimizing the errors of the
estimates was a major concern and was accomplished by
compatibility analysis between the reference and proposed
systems, Impacts of each design difference on reference
system mature workload data were carefully assessed and
estimated. These estimated impacts were stated in terms of
changes in requirements for tasks, task times, task
frequencies, MOS/skill level requirements for tasks and task

assignments to maintenance levels.

The impacts of system design differences are described in
the "IMPACT" column of the Design Difference Index (DDI)
begun in the previous step. The impacts are quantified in
the "PV" (perturbation value) and qualified in the "REMARKS"
columns respectively.
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Reference system workload data were then modified to reflect
the estimated impacts. SINCGARS MPT requirements were
projected from the modified data. As the proposed system
becomes defined during- the. coilrse of the acquisition
process, refinements to proposed system estimates may be
performed by revising the initial assumptions made affecting
the analysis.

In those instances when the contractor proposed system
designs were available, they facilitated selection of the
reference system equipments and generation of design
difference information. When contractor proposed system
workload estimates were available, those estimates were
utilized to determine system MPT requirements in place of
modified reference system data. Accuracy of the proposed
system MPT estimates was, therefore dependent upon the
following three factors:

(1) Validity of reference system design and workload data.
(2) Validity of the engineering judgments made during
comparability analysis in modifying reference system

data.

(3) Vvalidity of contractor estimates of proposed system

workload.
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3.2.4 Results
General

Selections of reference system components were greatly
facilitated by the availability of contractor _design
descriptions. The SINCGARS engineering analyst attempted to
match the characteristics of candidate reference systems to
those of the projected systems.

Due to the availability of contractor proposed system design
descriptions, generation of the two proposed system equip-
ment configurations was not so much an extrapolation from
the reference system as extraction from the contractor-
provided documents. Of greatest challenge in the generation
of the two proposed systems was the Securable Remote Control
Unit (SRCU), which was not addressed by the contractor
designs. Design differences between the reference and pro-
posed systems were derived through an item by item

comparison,

Similarly, the impacts of design differences on SINCGARS
system workload were for several subsystems, quantified and
qualified by the contractor - predicted- R/M data contained
in various Logistic Support Analysis Records (LSARs). For
subsystems not covered by the LSAR, estimates of workload
impacts were projected through comparability analysis.

Reference system supporting equipment was selected from
DoD/NATO inventory based on its ability to meet required
functional requirements. Table 3.2-3 lists the final refer-
ence system components selected associated with ¢generic
equipment. Table 3,2-4 1list the number of units for

configurations 1-7.
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Reference System

Bagsic Unit

Receiver/Transmitter

The receiver/transmitter (R/T) selected for the reference
system was the AN/ARC—114. The selection of this major
subsystem was the most important in the study. Its selec—
tion followed an examination of a variety of candidate R/Ts.

Each candidate R/T had similarities to the proposed SINCGARS
R/Ts. The AN/PRC-77 .and AN/VRC-12 were discarded due to
dated technology while the AN/PRC-68, AN/PRC-117, AN/PRC-
116, AN/VRC-84 and AN/ARC-164 were eliminated due to lack of
usable R/M data. The AN/ARC-114 R/T was selected over the
AN/ARC-131 based upon its technological proximity to the
proposed SINCGARS R/Ts and the availability of historical
R/M data. The AN/ARC-114 is a state-of-the~-art R/T unit
utilizing large scale iIntegration (LSI) 1in 1its network

circuits.

Additionally mature R/M data for the unit were available
from the Navy Maintenance Material Management (3-M) System
data base. The R/M values associated with the AN/ARC-114
were compiled from historical Navy aircraft maintenance
actions and were adeguate to support a SINCGARS R/T
analysis. The 3-M data included induced as well as
inherent failures of the R/T. Preventive maintenance tasks
were derived from the PMCS and MAC charts contained in
AN/ARC-114 operator and maintainer technical manuals (TM's).
Finally, the assignment of corrective maintenance workload

across maintenance levels was accomplished from MACRIT data.
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Anﬁenna Coupler

The CU2051/VR antenna coupler was taken from the E-2
aircraft., This VHF antenna coupler performs the same
functions as the proposed systems. The workload for ITT was
included in the R/T unit although CE singled out the antenna
coupler, The reference system used the CU 2041/YR for CM
workload and the PM was from the VRC-12 series radio.

TABLE 3.2-3

Reference System

Generic Equipment Reference Equipment

Receiver/Transmitter AN/ARC-114

Whip Antenna
Vehicular Antenna
Antenna Coupler
RF Amplifier
Battery

ECCM

COMSEC

ECCM Fill Device
Digital Data Device
SRCU

IVRC

Net Control

AT-892/PRC-25
AT-1095/VRC
CU2041/AR
AM6176/URC
BA-4386/u
SN416()/APX~-76
KY-57/TSEC
KYK~-13/TSEC
CV2837/ARN 84(V)
C-2328/GRA-39
C416(V)/AIC-22(V)
KYK-15/TSEC



Table 3.2~

Bésic Unit

Receiver/Transmitter
Antenna Coupler

Whip Antenna
Vehicular Antenna

Battery
RF Amplifier

Optional

ECCM

COMSEC

ECCM FILL

Digital Data Device
SRCUO

IVRC

Net Control

4 SINCGARS Reference System

vi vz 3 w4
1 1 1 2
1 1
1
1 1 2
1 1
1
0 t 0 0(2)
0 0 0 0
0 0 0 0
0 0 o 0
0 0 0 0
0 0 0 0
0 0 0 0
0 - 1 unit, optional
0{2) - 2 units, optional
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Antenna

There were two antennas used in the study because of their
applications in two different uses. The AT-892/PRC-25 from
the AN/PRC-77 was used for descriptive data and both PM&CM
and R/M data. This unit was used in the manpack system. In
the vehicular system, the AS-1729/VRC was used also for the
same data. Both units are used with the predecessor and
will fulfill most of the functional requirements.  This
component will not drive the workload because other than the
potential for the antenna being broken off there is no other
CM workload.

RF Amplifier

This unit was difficult to define because of the lack of R/M
data on these units. It was for this reason that we chose
the AM 6176/URC RF amplifier for the reference system. Both
CM&PM were taken from this unit. Functionally, it is the
same as the proposed system's although its technology is not
as advanced.

Battery

The reference system battery, BA-4386/U from the AN/PRC-77
was used bhecause it ;ésia fielded battery used in the same
environment and has the same functional requirements as the
proposed systems. The maintenance will be generally similar
to those of the proposed systems. The major difference will
be in the reliability but in this case reliability will be
reflected in the useful life of the battery. Proposed
system batteries have shown improvement in the useful life
of the battery.
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Optional Units

Electronic Counter-Countermeasure (ECCM)

The- synchronize¥ £from the AN/APX-76 interrogator set was
chosen for the electronic counter-countermeasure (ECCM)
system. The selection of this sub-system was based on
similar circuitry to that required for freguency-hopping and
the availability of R/M data. Tuned digital pulses will
initiate and control each fregquency hop.  Although the
synchronizer in the AN/APX-76 interrcgator is functicnally
very different than the SINCGARS ECCM device, the circuits
in both systems are state-of-the-art and comprised of

similar components.

The R/M availability of the unit was a deciding factor for
'choosing the AN/APX-76. Of all the synchronizers examined
the AN/APX~76 was the only system where R/M data was readily
available.

Communications Security (COMSEC)

Security considertions precluded DRC from obtaining data on
the KYV-4/TSEC (VANDAL), which is being developed under the
direction of the National Security Agency. 1In its place the
KY-57/TSEC (VINSON) was selected‘aé the SINCGARS reference
system COMSEC device. VINSON as well as VANDAL will
interface with the SINCGARS radios. Descriptive data for
operation and maintenance of VINSON was available in similar
sources such as Operator and Maintenance Technical Manuals.
These manuals identified the preventive maintenance (PM)
workload. For application of corrective maintenance (CM)
workload the KY-28 encoder was used.
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ECCM Fill Device

The KYK-13/TSEC was chosen for the reference system based on
its functional use. The proposed systems had vague descrip-
tions of the ECCM Fill Device operation and maintenance.

Workload data for the reference fill device were generated
from the KY-57 MAC chart. The ITT LSA did not cover the

ECCM Fill Device. LSA data were provided by “Cincinatti
Electronics. ‘

Securable Remote Control Unit (SRCU)

The SRCU was not addressed by the two contractors so there
was no design information or workload data. The only
insight as to the purpose of the SRCU was the functional
requirements generated from the 0&0 plan. From fhis the
reference system was chosen. The C-2328/GRA~-39 remote
control unit was used for descriptive and preventive
maintenance data and the C4162(V)} AIC-22(V) ICS control was

used for corrective maintenance data.

Intra-Vehicular Remote Control (IVRC)

The IVRC was chosen from two units for similar reasons as
the SRCU. The déscriptive data was found on the C4162(V)

AIC~22(V) ICS control which was used IVRC for workload data.

Net Control Unit

No directly comparable existing equipment was uncovered for
the Net Control Unit reference. ~. Therefore, engineering
judgment was applied in deciding to chose the KYK-15/TSEC
and utilizing R/M data from the KYEK-13/TSEC for the Net
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Control Unit. The KYK-15 partially met the functional

requirements that Cincinatti Electronics' net control had.
Those net control functions in the ITT design are integrated
into the ECCM module,.

Proposed Systems

Two contractors, Cincinnati BElectronics (CE) and Inter-
national Telephone and Telegraph (ITT) Aerospace/ Optical
Division, are competitors as the  SINCGARS hardware
designers. The two contractor designs differ significantly
in terms of equipment configuration, operability, and
maintainability. Equipment configurations for each

contractor are shown on Table 3,2-5,

The CE and ITT design proposals which were available for
analysis substantially defined the two proposed system
equipment configurations utilized during comparability
analysis, Only the design of the Securable Remote Control
Unit (SRCU) had to be projected bhased upon the reference
system AN/GRA-39 remote control wunit and technological
improvements anticipated to be incorporated in the new
design. Development of the SRCU, whi;e still an element of
the SINCGARS concept, has been delayed one year. For that
reason, contractor data on the SRCU was lacking.

As mentioned previously, development of the next generation
communications security (COMSEC) equipment, the KYv-4
VANDAL, was not addressed. For the purposes of this study,
the existing KY-57 VINSON COMSEC was included in the
reference and both proposed equipment configurations.

64



Table 3.2-5 PROPOSED SYSTEMS

Cincinnati Electronics

Basic Units

Receiver - Transmitter

Manpack Antenna Coupler

Manpack Whip Antenna

Vehicular Antenna

Manpack R/T Battery

Mounting Assembly (Single or Dual)
Interconnecting Box

Mounting Adapter
RF Amplifier

Optional Components
VINSON COMSEC

ECCM

ECCM Fill Device
Digital Data Device
SRCU

5o

IVRC Control Assembly and Access
Control Box
Net Control Unit
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ITT

Manpack/Vehicular R/T

Manpack Whip &Antenna
Vehicular Antenna
Manpack Battery, Dry
Mounting Base
{(Single Vehicular or
Radio Dual)

Power Amplifier

VINSON COMSEC

ECCM Module
KYK-13/TSEC

Data Rate Adapter
Interconnecting Box,
Remote Control

IVRC DBnit



Cincinnati Blectronics

The Cincinnati Electronics (CE) SINCGARS design employs
large scale integration (LSI) circuitry and advanced
microprocessing technology. A feature of the CE SINCGARS
design is the use of a sidehat design philosophy for the
SINCGARS optional units. EBach sidehat is a self-contained
unit with all operator controls located on its face.
Sidehat units slide onto the R/T or other sidehat units from
the front and are secured with a single thumbscrew lock.
This design philosophy allows rapid reconfiguration for
changing operational missions and for manpack or vehicular
adaptation. The sidehat approach positively affects system
supportability by minimizing system downtime and facilitates
repair at each maintenance level. Diagnostic capability has
been designed into the CE hardware with built-in test (BIT).
New Special Test Egquipment (STE) will Ffacilitate fault
isolation to the module level; modules are easily replaced
with their plug-in/pull-out design. Direct Support (D/S)
level maintenance will essentially require module remove and
replace actions, General Support (G/S) maintenance personnel
will isolate faults within modules and repair them by piece
part replacement,

The CE SINCGARS R/T is physically .much smaller than its ITT
counterpart. All optional components are separate sidehat
units and are not inherent functions of the basic R/T
unit. Similarly, the antenna coupler, which matches
impedence to the manpack whip antenna, is a separate unit
and plugs into the back of the R/T. In the vehicular
models, single or dual mounting assemblies and inter-
connecting boxes are used for one- and two - R/T models,

respecti ely.
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The CE ECCM unit is designed to provide orthogonal frequency
hopping which allows frequency hopping flexibility without
mutual inference within a force structure of many co~located
hopping and non-hopping radios. Exact synchronization time
is automatically transferred via the radio net to permit
fregquency hopping. ECCM and keying information can be
transferred electronically, using the ECCM Fill Unit, to

individual radios or the complete net.

The Digital bPata Device in the CE proposed design will
permit tactical digital data transmission for a variety of
uses such as facsimiles, terminal printers, and missile/gun

fire control coordination nets,

A separate Net Control Unit (NCU) is unigue to the CE
SINCGARS proposed design. Rather than incorporate the net
control function into the R/T unit, an NCU was designed for
adapting R/T units for net control mode operation. The NCU
has a cable interface with the ECCM unit, ECCM fill device,
or the KOI-18/TSEC,

International Telephone and Telegraph (ITT)

The ITT SINCGARS design, while wusing similarly advanced
technolégy {LSI circuitry and microprocessing) took a course
different than CE, with respect to the configuration of
functional units, All add-on or optional functions were
designed to be incorporated within the basic R/T unit rather
than being designed as separate units as in the CE concept.
As a result, the ITT R/T is physically larger and operator
controls for all functions have been placed on its control
panel.
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Main functions, optional and required, are performed by
separate modules within the R/T unit. The wmanpack antenna
matching network is enclosed within all R/Ts and is hypassed
in wvehicular configurations. The Data Rate Adapter module
and therECCM module are inserted into R/Ts operating in the
digital communication and frequency hopping modes,
respectively. Both modules perform the same functions as in
the CE design. The ITT frequency hopping design is tolerant
to large discrepancies in time (+ 1 minute) between R/Ts
participating in the net. Initially, the time-of-day is
automatically set with the first net coordination trans-
missions and the oscillator used for frequency derivation
maintains synchronization, Up to 100 hours of radio net
inactivity can similarly be tolerated without re—
synchronization. Net controcl functions are also accomplished
by the ECCM module and any radio equipped with the ECCM
module can function is the net control mode. Remote control
using either the Securable Remote Control Unit (SRCU) or
;ntravehicular Remote Control Unit (IVRC) is also inherent

in the basic R/T design.

Only the COMSEC unit is external to the ITT R/T. An
interface 1is provided for VANDAL COMSEC by attaching the
unit to the R/T while the VINSON COMSEC is connected via
cabling. A single vehicular mounting base and mounting
adapter accommodates both one- and two- R/T SINCGARS models
in the ITT design. The modular design of the ITT/SINCGARS
contributes to its increased maintainability. Built—-in Test
(RIT) features facilitate fault isolaticn to the module
level to permit rapid diagnosis and restoration of

operations.
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Design Differences

In the SINCGARS study, there were two significant steps
required in the analysis of design differences (between the
baseline comparison, or reference, system and the proposed
systems). First was the identification of all design
differences, to the level of detail required by the study.
Generally, the detail of design difference identification
required increases as a system acquisition progresses.

Additionally, manpower and personnel regquirements analyses
of a new system usually reguire the support of a less-
detailed analysis of design differences than required for a
training resource reguirements analysis. For the study of
SINCGARS, equipments were compared and design differences
derived at the "black box" level (i.e., elements of the
basic R/T unit and all optional components).

The second step in design difference analysis was the most
judgment—-intensive process through steps 1 and 2 of the
methodology: assessment of the impacts on MPT requirements
of each design difference. While identification of design
differences is fairly straightforward, assessment of their
impacts requires considerable research and thought, and
often, contact with subject matter experts. Due to the
advanced state of the SINCGARS developmbnt, and the con-
tractor data available as a result, SINCGARS design differ-

ence impact assessments were simplified, as explained below.

For the SINCGARS study, identification of design differences
was accomplished in one o©of two ways. For subsystem
described in the contractor proposals, merely a side-by-side
comparison with *the reference subsystem was required to
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identify design differences. This was able to be
accomplished to varying degrees of detail, based upon the
depth of the contractor equipment descriptions and +the
available sources of refefénce eguipment descriptions. For
example, a wealth of data was available on the R/T reference
subsystem, the AN/ARC-114( ), while very little data was
available on the ECCM unit reference subsystem, the SN416{ )
/APX76{( ) Electronic Synchronizer. Appendix A lists, on
Design Difference Index (DDI) sheets, all the design differ-
ences between reference equipments and each of the two
contractor-proposed SINCGARS designs, Table 3.2-6
summarizes the data available for the design difference
analysis, Depth of analysis detail corresponded generally

with the reference equipment descriptive data available.

Table 3,2-6 also summarizes the assessments of design
difference impacts on workload. For SINCGARS, the two
contractors provided worklocad data on Logistic Support
Analysis Records (LSARSs) for many of the subsystems
involved. Where these data were available, they were
utilized with minor adjustments (to account for induced
failure rates), in the computation of manpower. Subsystems
for which this was the case are marked with a "C" in the
Workload Impact column of Table 3.2-6. A sample of the LSA-
02, Personnel and Skill Summary is provided in Table 3.2-7,

SINCGARS subsystems for which the contractor did not provide
R/M data or workload data required a careful estimate of
design difference impacts on reference system workload.
These subsystems are marked by a "P" in the Workload Impact
columns of Table 3.2-6. The DDI sheet for the Digital Data
Unit provides a good example, Table 3.2-8 Contractor

workload data was not provided for either of the proposed
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Table 3,2-6 Design Difference Analysis Summary

Reference System Equipment Descriptive Data Available

A - Much
B ~ Moderate
C - Little

Proposed System Design

C - Contractor Provided
P - Projected

WorKkload . Impact

C - Contractor Provided Workload
P - Projected Workload (Perturbed Reference Workload)

Reference System CE ITT
L Descriptive Data Proposed System Workload Proposed System Workload
Equipment Available Design Impact Design Impact
Receiver/Transmitter A C C C cC
Antenna Coupler C c c N/B N/A
Manpack Antenna .} C P C P
Vehicular Antenna A C Cc c 'C
Manpack Battery A C C C C
Mounting Assembly C C c C C
Interconnecting Box c c c C C
REF Amplifier C C c C C
COMSEC Unit A P P P P
ECCM Unit B C C C P
ECCM Fill oint B C Cc - C P
Digital Data Unit c c P c 2
SRCU A P P P P
IVRCU C c C C P,
Net Control Unit B C C -N/A N/
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Table 3.2-7 Sample LSA Persdnnel and Skill Summary
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Table 3.2-8

Sample Design Difference Index

CODE REFERENCE | PROPOSED DIFFERENCE SOURCE IMPACT PV REMARKS
8022 CV2827/hRCE4 pigital REF: Ham an analog to digital M Data Increase CM b2 Apply to Task Freqs
CE 4] Data * converter/tlardmounted Unit P~ Adrcraft
Device
Signal Data
Converter
{P-3A/C)
CE: Add-on unit/
more conplex circuitey
DEP 11-5820-891-~10
To compensate for greater
tange of bands per second/
Also has measuring unit
and memotry
'
802z Same Data REF: Same as hbove 3M Data P-3 hircraft Increase CH 1.2 Apply Lo Task Treys
T Rate -Shift some €M to - shift all ReR workload
hdapter lower maint. level

IT%: Module to be installed
and cemoved from R/T Unlt/
Basler remove and replace done
at ONG level

DEP 11-5820-890-10

to Org level




designs, therefore modified reference system data was
utilized. The nature of the modification was based upon the
identified design differences. From Table 3.2-6, ‘the
descriptive. data available for the Digital Data Unit
reference component was relatively little, therefore, little
detail was achieved during design difference identification.
Nonetheless, as can be seen in the "Difference" column of
Table 3.2-8, some significant design differences were

derived,

The Impact section of the Design Difference Index, Table
3.2-8 1is the 1last three columns. The "Impact" column
describes, generally, the impact on workload of the
identified design differences. For the Digital Data Unit,
both CE and ITT proposed system were prgected to involve
increased corrective maintenance (CM). Additionally, for
ITT, some of the CM was expected to be shifted to a lower
maintenance level. The "PV", or perturbation value, column
guantifies the stated workload impact and the Remarks column
states how the PV factor is to be applied. Also qualitative
impacts on workload, such as a shift of maintenance level,
are explicitly stated in the "Remarks" column. The modified
reference system workload hecame the proposed system
workload which was then utilized in the subsequent manpower

analysis.
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3.3 MANPOWER REQUIREMENTS ANALYSIS

3.3.1 General

Manpower reguirements analysis is concerned with the total
manpower (operator and maintainer) based upon the . total
workload (operations and maintenance) for the system under
analysis. The SINCGARS analysis was different in that the
manpower was based solely on the maintenance workload
generated by the system. This was because SINCGARS, in most
cases, is a sub-system of a larger system used by a unit.
Because of this, SINCGARS operation 1is driven by the
communications requirement of the system or unit of which it
is a part. The specific operator manpower reguirement by
MOS was different from unit to unit and was not practical to
determine in this analysis. The most logical approach was
to confine the analysis to the maintenance workload and the
operator and maintainer manpower it generates. The analysis
approach for manpower reguirements determination involved
construction of general scenaric, determination of the
maintenance workload and the operator and maintenance
manpower from the maintenance workload.

3.3.2 Data Inputs and Sources

To determine the manpower reguirement for SINCGARS, various
information and data were reguired:

o Contractor system descriptions
Functional reguirements

o) Maintenance  MOS assigned by equipment and
maintenance level

o System Reliability and Maintainability Data
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o) Productivity Allowance
O Criteria for the avuthorization of military

positions

The above information and data were provided by the

following:
o} O & O Plan
Q Preliminary Data Collection
o) Engineering Analysis
o MOS/Grade Assignment
o] AR 570-2

3.3.3 Analytical Procedures
System Scenario Analysis

Manpower reguirements analysis for SINCGARS began with
determining the system distribution and usage. Determining
the system distribution was accomplished through the use of
the SINCGARS 0&0 Concept and substitutiné the existing
radios with their respective SINCGARS replacement
configurations, The results were the units and networks in
which SINCGARS would be utilized as well as number of the
respective SINCGARS c¢onfigurations. This information is
important in deriving usage rates for SINCGARS and
determining workload and manpower reguirements.

Because SINCGARS will be widely used, there was not a single
scenario based upon a single unit or network that will
accurately describe system usage. The scenario constructed

was a composite based upon the estimated operational hours
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for the wunits and/or networks in which the respective
configurations of SINCGARS would be used. Two scenarios
were prepared for each of the seven configurations and their
options. One scenario provided the peacetime usage for each
of the configurations and associated options, while the
second scenario was an estimate of wartime usage. The
outputs of scenarico determmination were used in workload

determination and manpower determination.
Workload Determination

Workload detemination involved the calculation of the
maintenance workload for each SINCGARS configuration as well
as assigning this workload to the appropriate MOS(s) at the
appropriate maintenance levels. The first step in workload
determination was the identification of the system
maintenance tasks by component and maintenance level. Next
was the identification of the MOS(s) responsible for
maintenance at the respective maintenance levels. The final
step was the matching of maintenance tasks by egquipment
(component) and maintenance level to the MOS(s) for that
level.

The second portion of workload determination was the
calculation of system workload by MOS, maintenance level and
SINCGARS sub-system. Note that the maintenance tasks which
produce the workload had already been aggregated by MOS and
maintenance level for each equipment subsystem during the
first portion of this process. The peacetime usage rates
from the system scenario process were combined with the
reliability and maintainability data for each component line
item to produce the system direct productive manhours. The

majority of these manhours {except manhours from maintenance
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allocation charts) were multiplied by an indirect productive
factor (from AR 570-2) to produce the total manhours
(workload) for each component in the -system. " These
aggregated manhours were totaled to produce by MOS the
workload associated with one of each of the components in
each of the respective SINCGARS configurations. This
process was repeated using the wartime usage rates. The
results of workload determination were wartime and peacetime
workload aggregated by MOS and maintenance level. These
results were used 1in the computation of the manpower
requirements (operator and maintainer) that were driven by

maintenance workload.,
Manpower Determination

Manpower determination converted the operator and maintainer
maintenance workload to the actual number of each MOS
required, This determination is used as a modified MACRIT
process and began with the basic MACRIT eguation (Figure
3.3-1) at a general level and with the specific data element
inputs required by AR 570-2. The modifications—- to MACRIT
were due to the data elements and not the basic equation.
There were two basic modifications to the input data
elements in developing manpower requirements for SINCGARS:

1. Assumptions were made concerning minimum essential
mission capabilities which allow derivation of
operator and maintainer workload.

2, An alternative wvalue was develgped for the

productive capacity data.element for operators and
maintainers of SINCGARS.
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Figure 3.3-1 Basic MACRIT
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The assumptions concerning minimum mission capabilities were
identified and analyzed during workload determinatieon. The
workload from that process had to be integrated with the
productivity allowance for maintenance allowed by MACRIT.
This allowance of 40 percent was added to specified
maintenance workload figures to produce the total workload
generated by the system.

The second modification involved developing an alternative
value for operators and maintainers respectively. MACRIT
presently uses Annual Productive Manhours which can vary
from 2500 to 3000 per individual, depending upon assumptions
about unit movement. (Unit movement is the deployment of
entire units, and is over and above the reguirement for
tactical positioning, i.e., movements 1in response to
battlefield conditions}. An annual period, however, can
encompass many different and unigque enviromments, each with
a different and wunigue workload and set of manpower
requirements, The mission regquirement of SINCGARS is to
provide communication capability for its organic unit. Many
of the units or systems to which SINCGARS are assigned are
required to operate until the Nth day of battle. Many
reference sources regard this period as varying from three
to ten days. Therefore, a seven day period was selected.
This enabled a standard workweek to be calculated,
consisting of the elements shown in Table 3.3-1.

The workweek and associated. values were developed using
MACRIT as a guide. The nonproductive hours associated with
sleeping, messing and personal needs were factored out of
time available for work. This decision was consistent with
MACRIT in that time for sleep, mess and personal needs was

not considered as time available for work. Although unit
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Table 3.3-~1 Standard Workweek Calculation

Analysis of Available Hours

Total Hours Available Weekly {(24x7) 168
Minus: Sleep {(8x7) 56
Mess {(2%7) 14

Personal Needs ({2x7) _1la

84

Productive Capability

Operators (Crew): Available Hours 84.00

No Allowances 4
Productive Capacity per Week 84.00
Non-Operator: Available Hours 84.00
Minus: Movement Allowance 21.00
Productive Capacity per Week 63.00
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movement which included tactical deployment was considered
as a percent (from MACRIT}) of the 84 hour workweek, it was
examined to ensure the correctness of this pertentage in
STNCGARS. Because no assumption was provided as to the
tactical movement of maintenance personnel, the percentage
method was suitable. Regarding the system operator,
however, the actual time regquired to perform tactical
movement would probably be significantly less than allowed
for by the MACRIT percentage. To resolve this problem, the
time associated with performing this movement was classified
as workload and nokt a percentage allowance, The end result
was 84 and 63 hours of productive time per week for
operators and maintainers respectively. Determining
manpower requirements at this point required the placing of
the data elements in the MACRIT eguation for each
configuration and performing the necessary calculations.

3.3.4 Results

The results associated with SINCGARS Manpower Requirements
Analysis were divided into two categories, Mission Profiles
and SINCGARS Manpower Reguirements. General information of
interest to the reader is included.

General Information
General information for SINCGARS included the miscellaneous
scenario information not contained in scenario sheets

(Tables 3.3-2, 3.3-3) as well as the composition of the
Heavy Divisions (Table 3.3-4).
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Table 3.3-2

SINCGARS OPERATIONAL SCENARIOS

Workload Dependencies:

(1) Hours =- 8760 per year

(2) Manpack Operating Hours (MOH) - Varies with
system sub-unit and configuration

(3) Vehicular Operating Hours (VOH) - vVaries with
system sub=-unit and configuration

SINCGARS Confiigurations:

(1) V1 - AN/PRC = ( ) (V1) Manpack Radio

(2) V2 - BN/VRC - ( ) (V2) Vehicular Short Range Radio

{3y V3 = AN/GRC - ( ) (V3) Vehicular Short Range
Dismountable Radio .

(4) V4 - AN/VRC - () (V&) Vehicular Short Range and
Long Range Radio

(5) VS = AN/VRC - {( )} (V5) Vehicular Long Range Radio

(6) V& - AN/GRC.- ( ) {V§) Vehicular Short Range
Dismountable and Long Range Radio

(7) V7 - AN/VRC - ( ) (V7) Vehicular pual Long Range
Radio

Unit Population:

(1} Army - Wide
(2) Heavy Division

83



78

Table 3.3-3 MISCELLANEQUS SCENARIO INFORMATION

ECCM INSTALLATION AND
REMOVAL

V3 MISSION PROFILE
CHANGE

V6 MISSION PROFILE
CHANGE

JFREQUENCY PER YEAR

37

24

18



TOE NUMBER

07-2465700
07-2473700
07-2488600
57-2573600
17-2368600
17-2375600
17-2028600
17-2063620
17-2078600
17-2488600
17-1868600
17-2785600
19-217S600
29-2028700
28-2038700
29-2163700
29-2173700
29-218872

29-2388700
29-23738700
29-2388700
09-2578700
03-38738600
29-2068700
29-2078700
55-2873700
11-0368600
114373600
11-4388600
11-43958600
05-2468600

Table 2.3-4

HEAVY DIVISION COMPOSITION

NAME

HHC, INF BN

RIFLE CO
ANTI-ARMOR CO

CBT SPT AVN CO

HHC TANK BN M1
TANK CO

HHT CBAA

HHT, CAV SQDN
RECON TROOP

AERO RECON TROOP
HQ & SVC AHB

ATK HEL CO

MP CO

HHC SPT CMD

DIV MMC

HED BDE SPT BN
FWD SPT CO

FWD MAIN CO

HQ & SPT CO, MAINT BN
LT MAINT & EVAC CO
HVY MAINT CO
MISSLE SPT CO

NBC CO

HHC S&T BN

S&S CO, S&T BN
TRANS MOTOR TRANS CO
HHC, SIG BN
COMMAND OPS CO
FORWARD COMM CO
SIG SUPPORT OPN CO
HHC ENGINEER BN
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TOE NUMBER

05-24738600
05-2488600
-08-2C63800
08-20738800
08-2085800
44-2768600
44-2773600
442785600
06-30238600
06-2665600
06-2673600
062695600
06-29638600
06-2973600
06-2988600
06-2998600
34-2668600
34--2678600
34-2685600
34-2693600
34-2738600
01-2863600
012875600
17-2048600
17-2425600

Table 3.3-4 {Con't.)

NAME
ENGINEER CO
BRIGADE CO RIBBON
HHD MED BN
MEDICAL CO
MEDICAL SUPPORT CO
HEB ADA BN

ADA BATTERY, GUN/STINGER
ADA BATTERY, CHAP/STINGER
DIVARTY

HHB, FA BN, 155 MM

FA BTRY 155 MM SP

SVC BTRY 155 MM

HHB SIN/MLRS BN

FA BTRY SIN SP

FA BTRY GSRS

SVC BTRY 8IN/GSRES

BEQ, HQ AND OPN CO, CEWI BN

EW CO

INTEL SURVL CO
SERVICE SPT CO
CBT EW/INTEL AVHN
HHD CSAB

GSAC

HHC ABMORED DIV
HHC HEAVY DIV BDE
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Mission Profiles

Tables 3.3-5 through 3.3-11 depict the operational scenario
for each configuration of SINCGARS. The usage hours manpack
operating hours (MOH) and vehicular operating hours (VOH),
are in terms of hours per year. Because the determination
of manpower was based upon weekly availability on the part
of maintenance personnel these hours had to be converted.
Table 3.3-12 and 3.3-13 contain the weekly conversions for

peacetime and wartime respectively.

Manpower Reguirements

Table 3.3-14 and 3.3-15 depict the peacetime and wartime
Army-wide manpower requirements based upon maintenance

workload, while Tables 3.3-16 and 3.3-17 shown the peacetime

and wartime manpower requirements for a Heavy Division.
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BASIC
UNIT -

‘COMSEC

ECCM

ECCM
FILL
DEVICE

DIGITAL
DATA
DEVICE

SACU

IVRCU

NET
CONTROL
UNIT

Table 3.3-5 OPERATIONAL SCENARIO - VI

PEACETIME
MOH VOH

730 -

365 -

365 -

183 -

365 -

730 -

730 -

WARTIME

MOH

6,570

5,453

5,847

2,80

5,847

6,847

6,570

6,570

VOH

# OF UNITS
ARMY-— HEAVY
WIDE DIVISION

30,614 229
10,800 a1
16,100 130
4,500 34
2,000 15
22,500 169
9,750 73

1,021
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BASIC
UNIT

COMSEC

ECCM

ECCM
FILL
DEVICE

DIGITAL
DATA
DEVICE

SRCU

IVRCU

NET
CONTROL
UNIT

Table 3.3-6 OPERATIONAL SCENARIO - V2

PEACETIME

MOH

VOH

1,095

361

361

77

186

361

1,095

1,085

WARTIME

MOH

VOH

6,570
5,453

5,847

2,891

5,847
5,125

6,570

6,570

# OF UNITS
ARMY— - HEAVY
WIDE DIVISION

22,073 403
7,200 132
16,100 300
4,500 83
2,000 37
15,000 274
3,250 60
736 14
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BASIC
UNIT

COMSEC

ECCM

ECCM
FiLL
DEVICE

DIGITAL
DATA
DEVICE

SRCU

tVRCU

NET
CONTROL
UNIT

Table 3.3-7

PEACETIME
MOH VOH
108 987

36 326

36 326

8 69

18 168

36 326
108 987
108 987

OPERATIONAL SCENARIO - V3

WARTIME
MOH  VOH
720 6,580
648 5922
648 5922
288 2,632
648 5922
504 4,606
720 6,580
720 6,580

# OF UNITS
ARMY— HEAVY
WIDE PIVISION

36.811 742
10,800 217
32,200 650
9,000 182
2,000 41
30,000 605
6,500 131
1,227 25
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BASIC
UNIT

COMSEC

ECCM

ECCM
FH.L
DEVICE

DIGITAL
DATA
DEVICE

SRCU

IVRCU

NET
CONTROL
UNIT

Table 3.3-8 OPERATIONAL

PEACETIME

MOH

VOH

1,095

361

361

77

‘186

361

1,095

1,095

SCENARIO - V4

WARTIME

MOH

VOH

7.300
6,570

6,570

2,920

6,570
5,110

7,300

7,300

# OF UNITS
ARMY— HEAVY
WIDE DIVISION
72,326 29
14,760 6
59,570 24
13,500 6
3,000 2
42 500 18
17550 8
2,411 1
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BASIC
UNIT

COMSEC

ECCM

ECCM
FILL
DEVICE

DIGITAL
DATA
DEVICE

SRCU

IVRCU

NET
CONTROL
UNIT

Table 3.3-9

PEACETHME

MOH

VOH

1,095

361

734

77

361

361

1,095

1,095

OPERATIONAL SCENARIO - V5

WARTIME

MOH

VOH

7,300
6,570

6,570

2,920

6,570
5,110

7,300

7,300

# OF UNITS
ARMY— HEAVY
WIDE DIVISION

56,232 2,602
24,000 "N
32,200 1,490
-
9,000 417
6,000 278
34,500 1,597
22,100 1,023
1,875 87
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BASIC
UNIT

COMSEC

ECCM

ECCM
FILL
DEVICE

DIGITAL
DATA
DEVICE

SRCU

IVRCU

NET
CONTROL
UNIT

Table 3.3-10 OPERATIONAL SCENARIO - V6

PEACETIME

MOH. VOH
108 730
64 365
54 366
11 73
54 365
54 365
108 730
0 730

WARTIME

MOH VOH
648 6,570
577 5,847
577 5,847
285  2,8M
577 5,847
506 5,125
648 6,570
0 6570

# OF UNITS
ARMY— HEAVY
WIDE DIVISION

3,190 0
1,200 0
1,610 0
1,500 0
2,000 0
3,000 0
1,950 0

107 0
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BASIC
UNIT

COMSEC

ECCM

ECCM
FiLL
DEVICE

DIGITAL
DATA
DEVICE

SRCU

{VRCU

NET
CONTROL -
UNIT

Table 3.3-11 OPERATIONAL SCENARIO - V7

PEACETIME

MOH

VOH

730
365

365

73

365

365

730

730

WARTIME

MOH

VOH

7,300

6,570

6,570

2,920

6,670

5110

7,300

7,300

# OF UNITS

ARMY— HEAVY

WIDE DIVISION
5,084 120
3,240 77
3,220 77
3,000 7
3,000 71
2,500 60
3,900 93

170 5
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Table 3.3-12
SINCGARS WEEKLY PEACETIME USAGE

CONFIGURATION I

y V1 V2 V3 V4 V5 V6 V7
COMPONENT MOIl VOl MOH VoIl vou vOll MOl VOII VOII
BASIC UNIT 14,00 21,00 2,00 19.00 21.00 231,00 2.00 14.00 14,00
COMSEC 7.00 6.93 LET 6,27 6.93 6.93 1.00 7.00 7.00
ECCM 7,00 6.93 ,67 6.27 6.93 14,00 1.00 7.00 7.00
ECCM FILL
DEVICE 1.40 1,47 .14 1.33 1.47 1.47 .20 1.40 1.40
DIGITAL
DATA
DEVICE 3.50 3.57 .33 3.24 3.57 6.93 1.00 7.00 7.00
SRCU 7.00 6.93 67 6.27 6.93 6.93 1.00 7 .00 7.00
IVRCU 14,00 21.00 2.00 19,00 21.00 21.00 2.00 14.00 14.00
NET 14.00 21.00 2.00 19,00 21.00 21.00 0 14,00 14 .00
CONTROL
UNIT
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Table 3.3-13
SINCGARS WEEKLY WARTIME USAGE

CONFIGURATION
V1 V2 V3 V4 V5 V6 V7

COMPONENT MOH VOH MOH VOH VoI VOH MOIt VoIl vOII
BASIC UNIT 126 126 14 126 140 140 12 126 140
COMSEC 105 105 12 114 126 126 11 112 126
ECCM 112 112 12 114 126 126 11 112 126
ECCM FILL
DEVICE 55 55 5.5 50 56 56 5.5 55 56
DIGITAL
DATA

DEVICE 112 112 12 114 126 126 11 112 126
SRCU 112 98,3 9,65 88 o8 98 9.68 98, 08
IVRCU 126 126 14 126 140 140 12 126 140
NET
CONTROL 126 126 14 126 140 140 0 126 140

UNIT
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MAINTENANCE

CREW

ORG

D/S

G/$

MAINTENANCE MANPOWER REQUIREMENTS

MOS/SKILL REFERENCE
11810/19E10 16,642
31v10 8,335
31EN0 1,386
31510 2,129
31E10 1,745
31510 58
32G10 189
32G20 84
35C10 45
35C20 519

Table 3.3-14

SINCGARS
ARMY-—WIDE/PEACETIME

3,415

431

28

70

1

a7

12
37

Jo

14,119

375

27

1,163

"
44

60
60

1256
52
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MAINTENANGE

CREW

ORG

D/S

G/S

Table 3.3-15

SINCGAES

ARMY—-WIDE/WARTIME

MAINTENANCE MANPOWER REQUIREMENTS

MOS/SKILL

11B10/19E10

3wio

31E10

31810

31E10
31510

32G10
32G20

35C10
35C20

REFERENCE

17,182

64,218

11,935

13,445

12,177

890
1,683
1,479

675
3,696

3,898

1,863

401

1,228

143
814

23
43

85
1856

-f

15,056
2,809

240

8,913

280
728

1,065
1,064

1,367
1,897
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MAINTENANCE

CREW

ORG

D/§

G/S

Table 3.3-16

SINCGARS

HEAVY DIVISION/PEACETIME
MAINTENANCE MANPOWER REQUIREMENTS

MOS/SKILL

11810/19E10

31vVio

31E10

31810

31E0
31510

32G10
32G20

3sCi0
35C20

REFERENGE CE
279 a8

186 9

16 1

a1 2

26 1

2 1

2 1

2 1

1 1

-

<210

10

21
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MAINTENANCE

CREW

ORG

D/s

G/S

Table 3.3-17

SINCGARS

HEAVY DIVISION/WARTIME

MAINTENANCE MANPOWER REQUIREMENTS

MOS/SKILL

11810/19E10

31v10

31E10
31510

31E10
31510

32G10
32G20

35C10
35C20

REFERENCE

284

1,103

Ly
209

172

18
25
24

15
59

53

39

29

18

4]

-

226

M

164

10
18

18
18

19
20



3.4 PERSONNEL REQUIREMENTS ANALYSIS

3.4.1 General

The objective of the Personnel Requirements Analysis (FPRA)
is to estimate the number of personnel needed to sustain any
one set of system specific manpower requirements, typically
those of a single Military Gccupational Specialty (MOS).
This information is essential for evaluating the impact of
an ewerging system's demands on the Army's personnel
resources, taking into consideration +the gquantity and
quality of individuals available.

Figure 3.,4-1 1illustrates the 1logic upon which the Armmy
personnel system is based. The PRA must determine the size
and structure of the personnel pipelines in steady state
condition by estimating the losses that occur Lo a paygrade.
The primary types of losses which occur to a paygrade are
promotion and attrition. The promotion rate is the rate at
which an MOS advances from one paygrade cell to another.
The attrition rate is the rate at which individuals leave a
particular MOS/paygrade cell. Two types of attrition exist.
There are individuals who attrite out of the Army (vertical
attrition) and individuals who attrite from one MOS to
another {horizontal attrition). Personnel who are trainees,
transients, holdees or students (TTHS) are temporarily non-
active and are classified as overhead. Individuals that
fall into this category are not a direct loss to the Army or
paygrade (since they may become active again}, but a
substantial loss to the operational force of that MOS/
paygrade, therefore they must be compensated for. The PRA's

primary output is the number of personnel which must be
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Figure 3.4-1 Personnel Flow Diagram

Recruit



trained per year to support manpower reguirements, Its
secondary output is a personnel structure.

It is important to note the difference between manpower and
personnel regquirements. A manpower reguirement 1is a
statement of the necessary numbers of people, described by
MOS and paygrade, needed to directly perform a specific set’
of mission-oriented tasks for a particular weapon system. A
manpower requirement is calculated based on workload
required for the tasks. A personnel requirement is an
estimate of the number of people carried within the MOS and
paygrade to offset various losses from the manpower
requirement over a specified period of time. During a
standard time period (one year) it is assumed that there are

no changes to a manpower reguirement ("steady-state").

3.4,2 Data Inputs and Sources

The personnel flow rates for the SINCGARS application were
calculated by MOS/paygrade. The attrition and promotion
rates were calculated by tracking individuals. across
successive quarters. Several variables affect the personnel
flow rates which account for different attrition and
promotion rates among MOSs and paygrades. For example, as
systems are presently being deployed or retired, manpower
requirements are changing for particular MOSs. If the
demand for an MOS decreases as a result of a system
retirement, promotion rates should decrease and attrition
rates should increase. An individual will either attrite
out of the Army or -that MOS due to a lack of advancement
opportunity in their field. The opposite may occur when a
system is deplcyed, if a higher demand for a single MOS is
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encountered, Promotion rates may increase and attrition
rates may decrease. Occasionally, when job splits occur, a
new MOS is either c¢reated or an old MOS wiill pick up
additional required tasks. The demand for an MOS that is
assigned additional tasks may increase. Feeder MOS are
another situation where promotion rates may be low and
attrition rates high. An example of leader MOS would be MOS
318 of Figure 3.,4-2.

As dema nd for particular MOS{(s) are decreasing or
increasing, personnel policies will also change to nmeet
manpower reguirements. Reenlistment bonuses would be
offered in an MOS where the future demand is high and the
present supply is low. The standards of grade will also
alter the distribution of manpower in paygrades to allow

opportunity for career advancement.

Personnel rates may also be sorted by MOS/paygrade/mental
category vs. MOS/paygrade as was done for the SINCGARS

study.

The objective of sorting personnel flow rates by MOS/
paygrade/mental category is to observe the patterns among
groups of individuals with similar initial abilities and
experience. For example, the gquestion would be raised
whether one group of mental category individuals are more
pfedictable than another. Would that group of individuals
have lower personnel attrition rates and require less
personnel to support manpower requirements than another
mental category group? The following paragraph explains how
individuals are classified into mental categories and how
this infdrmation can assist training analysts.
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Figure 3.4-2. Career Management Fields
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Each individual entering the services is regquired to take
the Armed Services Vocational Aptitude Battery (ASVAB
8/9/10). The Armed Forces Qualification Tests (AFQT) are

subtests of ASVAB and are used to categorize individuals

upon entrance inte the Army. The AFQT is made up of 3
composite tests: Verbal Word EKnowledge and Paragraph
Comprehension, Arithmetic Reasoning, and Numerical

Operation. The raw scores of the tests are weighted and
converted to AFQT percentiles, These AFQT percentiles are
then categorized into mental categories as follows:

Average Mental

Raw Scores AFQT % Categories Welchsler IQ
105-101 99-93% I 122 and above
100-84 92-65% II 121-106

83-76 64-50% ITIA 105.93

75-65 49-31% I1I8 92-81

64-38 30-108 v 80 and Below

The correlation between AFQT and individually administered
intelligence test (The Welchsler Adult Intelligence Scale)

1 The correlation is significant enough to

is about .8.
indicate that the two tests illustrate a clear commonality.
Tables 3.4-1 and 3,4-2 illustrate the numerical breakdown of
the selected SINCGARS MOSs by mental categories. Individuals
placed in MC IIIA know they scored in the 64-50% bracket or
scored higher than 49% of the population entering the

services. The ASVAB test is used for service selection,

1 Analysis of Aptitude, Training and Job Performance

Measures (February 1982).
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11B
19E
31E
31s
31v
32G

35C

Table 3.4-1
Inventory of SINCGARS Selected MOSs by Mental Categories

IIIB

I IX IITA IV TOTAL
1,549 9,986 8,836 15,234 21,773 57,468
325 2,625 2,373 3,681 5,655 14,658
50 350 265 363 442 1,470

77 315 132 103 47 674
162 1,157 1,026 1,547 1,482 5,374
73 267 100 91 41 572

kkkkk New MQOS *k &k kR
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Table 3.4-2
Inventory Percentages of SINCGARS Selected MOSs by Mental Categories

I II ITIA ITIIB IV TOTAL

11B 33 17% 153 27% 38%

198 2 18 16 25 39

31E 3 24 18 25 30

318 11 47 20 15 7

31v 3 22 19 29 28

326G 13 47 17 16 7

35C kkkktk New MQOS #**x*%*

108



while the AFQT subtests are used for an individual's
placement into an MOS,

Analyzing these AFQT scores allows the personnel analyst to
obsexrve whether entrance requirements are being met. IE
reguirements are or are not achieved, how does that effects-
the personnel flow rates? For example, if requirements are
not met, are attrition rates high as a result of present-
training standards? Is advancément low and attrition high
as a result of a soldier not knowing the job? Are training
courses presently designed to the ability of its student?
And if not, how should they change? These are issues which
need to be addressed and answered in order to improve the
effectiveness of the Army.

Due to lack of Army historical data on the career history of
individual MOSs (formal and on the job training), career
paths could not be examined. The purpose of studying career
paths in detail, when feasible, is to differentiate between
individuals with different patterns of schooling and career
histories, since these different profile factors generate
different personnel £flow rates, Figure 3.4-2 shows the
career paths for SINCGARS MOSs.

For this application the Defense Manpower Data Center
supplied two of the input rates for the Interactive Manpower
- Personnel Assessment and Correlation Technology {(IMPACT}
Model: promotion and attrition; as well as inventory
information. DRC received in tape form quarterly rates for
the years 1980 and 1981, The Chief of Personnel Operations
(COPO) 45 Report was the source of the third parameter:
TTHS. DRC received the TTHS data, in microfiche form, by
guarters for the years 1980 to 1981 from the U,5. Army
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Military Personnel Center (MILPERCEN). Quarterly snapshots
were taken over a two year period of current personnel
status beginning in December 1979.

3.4.3 Analytic Procedures

DRC used the IMPACT Model to determine personnel
requirements. The concept which underlines the IMPACT model
is the consexrvation of people. This means that the
quantities of personnel which leave a particular paygrade
must be replaced by personnel entering that paygrade. The
IMPACT Model determines the quantities of personnel needed
in the personnel structure to support specific manpower
requirements and to sustain itself so that the personnel
structure can composite for incurred losses.

There are three input parameters to the IMPACT Model., They
represent reductions in the ability of a given total MOS/
paygrade population to support its manpower reguirements.
These parameters are (a) promotion rates, (b) attrition
rates, and (c¢) the percentage of the MOS/pavgrade population
in a trainee, transient, holdee, or student (TTHS) status at
any gilven time.

The IMPACT Model's objective is to calculate the minimum
amount of personnel needed at each level in the personnel
structure, It is constrained so that each paygrade must
support losses incurred by the next higher paygrade, since
replacements for these losses must be promoted from the
paygrade below. The process will iterate several times
before the optimal structure is established. Once each
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paygrade is able to support the paygrade above, the model
stops.

Personnel to be trained per year 1s the primary output
parameter of the IMPACT Model. The quantities of personnel
to be trained per year represent the f£flow through each
paygrade due to yearly losses to the personnel structure and
therefore, the flow through the training system. The
parameters are split into the following categorié%:
manpower and overhead losses per year. Manpower losses are
losses given promotion, attrition, and the application of
the TTHS percentage to the manpower requirements. Overhead
losses are losses to the personnel structure minus manpower
requirements and manpower losses, {Table 3.4-3, IMPACT
Cutput).

Steady-state personnel requirements of the personnel
structure are the secondary output parameter of the IMPACT
Modeli Thelr parameters are used as a relaktive measure of
the personnel requirements of the system as compared to
those of another system. Replacement for losses primarily
occur by promotions frem the lower paygrade. Therefore, if
manpower requirements begin at an E-4 level, personnel are
needed in lower paygrade, to support and replace manpower
vacancies, These personnel requirements over and above
manpower  reguirement are considered to be overhead
supporting a particular weapon system, although potentially
they may be used by another weapon system. A measure of the
quantity and quality of the personnel structure provides an
indication of how efficiently specific manpower requirements
sustain themselves. For example, two equal sets of manpower
requirements with different grade distributions will incur
two different personnel structures. Table 3.4-4, Comparative
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Table 3.4-3

HOS = 31E RECRUITE PER YEAR = 1023.5

. PERSONNEL UNADJUSTED
EAYGRADE REQUIREHENIS -HANEOWER
E-1 é28.0 0.
E-2 215.8 0.
E-3 291.5 260.0
£-4 426.2 260.0
HOS = 31E
EAYGRADE HANEQWER
E-1 0.
E-2 0.
E-3 260.0
£-4 260.0

TTHE ADJUSTED
--HANEQUER

0.

Q.
291.9
274.1

ATIRITION
1.037
0.182
0.191
0.217

IMPACT Output

PEREONNEL TO BE
IRAINER PER._YE.

1023.4
372.4
333.1
277.5

TTHg

0.
0.013
0.121
0.042

MANPOWER
LOSBES_PER_YR

OVERHEAD

1023.6
372.4
0.0
97.7



Table 3.4-4 Comparative Personnel Structure Impact

€TT

RECRUITS PER YEAK 448.5
PERSONNEL UNADJUSTED TTHS ADJUSTED PERSONNEL TO SE MANPCUER OVERHEAD
AYGRADE REQUIREHENIE SHANPOWER ~-HANFOUER __ TRAINED _PER_YR_ LOSSES_EER_YR LOSSES_PER_YR
£-1 224.2 0. . 448.5 0. 448.5
E-2 196.1 90.0 105.3 322.9 173.4 149.5
E-3 201.7 80.0 93.5 230.6 106.9 123.7
E-4 159.8 70.0 77.7 158.6 77.1 81.5
E-S 1046 £0.0 42.5 55.9 32,8 23,2
E-4 50.0 40.0 41.2 26.6 21,9 4.7
E~7 20.0 20.0 206.0 10.0 10.0 0.0
MOS = 31§ RECRUITS PER YEAR = 788.7
FERSONNEL UNADJUSTED TTHS ADJUSTED PERSONNEL TO BE MANPOWER OVERHEAD
PAYGRADE EEQQEBEHEQI§ HANFOQUER _ ~UANPOWER _ _ TRAINED _PER_YR_ LOSSEE_FER_YE LOSSES_FER_YR
- 394.3 0. 0. 788.7 0. s80.7
344.48 0. 0. 547.8 0. 567 .8
354.7 0. 0. 405.5 0. 405.5
281 .1 180.0 199.8 276.8 198.2 80.6
187.4 180.0 187.4 98 .4 98.4 0.0



Personnel Structure Impacts is an illustrative example where
a large variance of a grade distribution requires less
personnel than a smaller variance of a grade distribution. ..

3.4.4 Results

Summary vresult charts of the IMPACT model for the MOSs
considered in the SINCGARS application are to be found in
Table 3.,4-5 thru Table 3.4-7, depicting annual recruits,
pesonnel requirements by MOS, and by paygrade, respectively.

114



MOS

118
19E
31E
318
31v
32G

35C

Table 3.4-5 Annuvual Recruits

REFERENCE

BCS
1,750
20,552
47,463
12,265
49,949
1,582
3,953
137,514

PROPOSED

CE
961
3,640
1,071
3,180
1,717
46

209

10,824

115

ITT
3,814
13,874
1,024
22,071
2,589

1,138

46,539

2,029



“fable 3.4-6 Personnel Requirements by MOS

REFERENCE PROPOSED

_MOS _ BCS CE ITT
11B 4,044 2,221 8,814
19E 33,700 5,969 22,749
31E 72,395 1,634 1,562
318 26,612 5,743 38,476
31V 121,151 4,164 6,279
32G 7,772 226 5,592
35C 19,422 1,025 9,968

285,096 20,982 93,440
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Table 3.4-7 Personnel Reguirements by Payqrade

REFERENCE PROPOSED
PAYGRADE BCS CE ITT

E-1 79,492 5,556 24,424
E-2 41,466 3,655 17,792
E-3 63,101 4,990 22,323
E-4 95,484 6,526 25,723
E-5 5,553 255 3,178

285,096 20,982 93,440
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3.5 TRAINING RESQOURCE REQUIREMENTS
3.5.1 General

This section describes the results of the SINCGARS Training
Resource Requirements Analysis (TRRA) and outlines the
general procedures that were employed in this analysis., A
more detailed discussion of the procedures employed in a
TRRA is contained in the Army Research Institute's (ARI)

technical report on the application *of the HARDMAN
methodology to the Divisicon Support Weapon System (DSWS).1

Objectives

Like the other steps in the HARDMAN methodology, the TRRA is
tailored to meet the reguirements of each study. This
tailoring is based on the purpose and scope of the effort
and the availability of data to support the analysis, The
purposes of the SINCGARS analysis are discussed in Section
2.1 of this report. These objectives were further refined
into the following TRRA objectives.

o Identify the entry level resident training
requirements for the maintainers of SINCGARS
through the general support level of maintenance

and a representative set of operators.

- Identify the courses impacted
- Determine course content and length

1 Application of the HARDMAN Methodology to the Division
Support Weapon System (DSWS), Detailed Technical Report,
Volume II, December 1882.

PRECEDING PAGE BLANK NOT FIEMED

119



- Identify candidate training devices
- Determine instructor requirements

- Determine course costs

o Compare the training resource requirements of the
proposed systems (CE and ITT) to a baseline
comparison system and analyze the differences.

0 Assess the adequacy of the MOS assignments in the
contractor's Logistic Support Analysis Record
(LSAR).

These objectives support the primary purpose of the HARDMAN
methodology, which is to influence design during the early
phases of the weapon system acquisition process,
Additionally, the TRRA provides early estimates of training
requirements to training developers and supports the
development of new systems planning documents such as the
Individual and Cecllective Training Plan (ICTP) and the Cost
.and Training Effectiveness Analysis (CTEA), and the
Qualitative and Quantitative Personnel Requirements
Information (QQPRI). Application of the TRRA is designed to
contribute substantially to the achievement of these
objectives, but is not designed or intended to answer all of
the early training estimation guestions related to SINCGARS.

Two types of TRRA's can be conducted: general and detailed.
In a general TRRA, the focus of analysis is the blocks of
instruction within programs of instruction. Only very
general task and skill information is collected, while in a
detailed TRRA, more specific training data 'is collected and
analyzed. The general TRRA produces quicker results and

requires less extensive analysis. Therefore, it can be
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easily applied during the earliest phases of the acguisition
process, However, the general scope and focus of the
general TRRA makes it less appropriate for detailed
tradeoffs of training settings and instructional methods and
media, Also, the general type of task data it utilizes
makes it less appropriate for many of the procedures which
have been developed for the Instructional Systems Develop-
ment (ISP) process. The detailed TRRA is designed to be
applied later in the acquisition process, when detailed
tradeoffs of instructional strategies are required, and more
time, resources, and task data are available for extensive

analyses.

A general TRRA was conducted in the SINCGARS effort. This
type of analysis was selected because the general analysis
was commensurate with the overall study and TRRA objectives,
and neither the time nor resources were available to conduct
a detailed TRRA.

Assumptions

The following assumptions helped to further define the
general scope and focus of the TRRA.

o) Training associated with the operational test and
evaluation of the proposed system and training
associated -with initial fielding of the system

(e.g., new eguipment training) are not estimated.

o In the initial iteration of the TRRA, it 1is
assumed that existing courses of instruction used
for analysis purposes are meeting stated

performance standards {e.g.. graduates are
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qualified to the stated task standards). It is
also assumed that the analyses associated with the
development of these courses are wvalid (e.g., the
-training task analysis, methods and media

selected, etc.).

Only the resources and costs associated with
formal school +training are estimated in the
present version of the TRRA, Training resources
and costs associated with unit training are not

estimated.

Training resources to support supervised on-the-
job training (SOJT), collective training, advanced
technical training, and training other than for
entry level institutional training are not
identified.

Development and acquisition costs associated with
training devices, equipment, media and other

products are not estimated.

Training resources and costs are estimated for the
"steady-state® or average value year where the
"steady—~state year" is defined as the first year
in which the Army training system is producing
replacement training only (that is, all systems
have been deployed and training is focused on
filling manpower positions vacated through
attrition and promotion).
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MOS

11B
13E

19

Training resources and costs associated with
civilian, noncommissioned officer, warrant officer

and of ficer training are not estimated.

Training resources and costs are estimated for
maintainers through the general support echelon of
maintenance.

All estimates in the TRRA are basesd on the best
available data, and projections are made from the
existing subsystems, courses, etc., which most
closely meet the Ffunctiocnal reqguirements of the
proposed system.

MOS chosen for operator analysis are assumed to

operate the following SINCGARS configurations:

SINCGARS CONFIGURATION

V1 Manpack and V5 Vehicular Long Range

V6 Vehicular Short Rangs Dismountable and
Long Range

V5 Vehicular Long Range

It is assumed that the automated test equipment
(ATE) AN/MSM-105 will only be available at the
Specialized Repair Activity (SRA).

All Army systems identified for comparison
purposes de not include built-in-test (BIT). It
is estimated that approximately 40% of the
training in troubleshooting could be eliminated
from existing training by wusing BIT and the
proposed diagnostic test eguipment.
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Constraints

All of the major steps in a general Training ReéSource
Requirements ZAnalysis (TRRA) were conducted for SINCGARS.

However, the following constraints affected the analysis:

1) ‘The lack of in-depth functional and technical
information about the components in the proposed systems
hindered the overall analysis. This was particularly true
of the International Telephone and Telegraph (ITT) design.

2) The security classification of the existing net control
device (KYK-15/TSEC) and COMSEC equipment (TSEC/KY-57)
precluded the acquisition of detailed descriptive operator

information.

3) The Automatic Test Equipment Repairer (MOS 35C) is a
new MOS5. As a result, the program of instruction {(POI) and

course cost information were not available.

4) Detailed operating procedures on built-in test equipment
(BITE) and the test equipment used with each proposed system
were not available., This limited the usefulness of applying
comparability analysis for estimating maintenance training

requirements.

3.5.2 Data Inputs and Sources

Inputs for the TRRA are of two types: (l) information
describing the reference or proposed systems, and (2)
information which describes existing training. Information

-

describing the systems was obtained from the previous steps



in the analysis or from the SINCGARS program office.
Information describing existing training was obtained from
the DRC data base or the proponent school or command

responsible for the training.

The following sources of information were extracted from
both types of documents and used as input to the training

resource regquirements analysis.
1. Operaticnal/Maintenance Scenario Informations:

- Final Qualitative .and Quantitative Personnel
Requirements Information (FQQPRI)

- Organizational and Operaticonal (0&0) Plan

- Manpower Requirements Analysis

- Joint Integrated Logistics Support Plan (JILSP)

- Functional Requirements Analysis

2, Equipment Configuration Information:

- Engineering Analysis.

- Technical and Field Manuals for Existing Eguipment
- .Draft Technical Manuals from Contractors

- Equipment Descriptions from Program Office

3, Task Information:

- Trainer's Guides

- Soldier's Manuals

- Funct ional Reguirements Analysis

- Logistics . Support Analysis Record (LSAR}, Task
Inventory List (LSA-14) and Personnel and Skill
Summary (LSA-02)
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4, Personnel Classification Information:

- AR 611-201, Enl{steg Caneer-Manag@ﬁént'ﬁiéldé and
-Military bcéﬁéétional Specialties

- Final Qualitative and Quantitative ©Personnel
Requirements Information (FQQPRI)

- Logistics Support Analysis Record (LSAR), Task
Inventory List (LSA-14) and Personnel and Skill
Summary (LSA-02)

- Manpower Regquirements Analysis

5. Training Plans/Course Information:
- DA Pam 351-9, EPMS Master Training Plan
- DA Pam 351-4, US Army Formal Schools Catalog
- Programs of Instruction

6. Training Cost Information:

- Program of Instruction

- Personnel Requirements Analysis

- TRADOC Cost Analysis Program (MOS Training Costs)
Requirements Control Symbol (RCS) ATRM-159(R1)
Reports

- TRADOC Form 377-R, ICH Computation Worksheet

- TRADOC Form 812-R, TRADOC School Course Data

- Programs of Instruction for Prcposed Systems

- DA Pam 570-558, Staffing Guide for US Army Service
Schools
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7. Training Device Information:

- DA Pam 310-12, 1Index and Description of Army
Training Devices

- US Army Comprehensive Plan for Training Devices

- Training Device Development with Logistic
Implications (PM TRADE)

- TRADOC Pam 71-2, Catalocg of TASO Training Devices

3.5.3 Analytic Procedures
Format Existing Data and Develop TRRA Worksheets

Inputs for the TRRA consisted of the system reguirements,
funct ional requirements scenario data, generic task list,
manpower task assignments, and eguipment lists. This
information was provided by the two previous steps in the
analysis. The concurrent step, Personnel Reguirements
Analysis, exchanges information with the Training Reésource
Reguirements Analysis in an interactive fashion by taking
the MOS identified during the TRRA and providing the numbers
of personnel who must be trained for the MOS, In addition,
gpecific training related data, e.g. ASVAB and AFCT test
results for the MOS, are collected for the TRRA.

Worksheets were used to record the relationship between
SINCGARS equipment, existing comparable eguipment and
existing courses of instruction. These worksheets are
divided into two sets: one set to plan and document the
analysis of system operation and the other to plan and
document the analysis of system maintenance. This division

was made because the regquirements for system operator tasks
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are mission-based via the systems functional requirements.
The equipment used by the operator to perform the system
functicons is a means to this ends It comparison,
maintenance ‘task reqdirements are the results of eguipment
design and technology. Hence, the equipment configurations

become the primary focus of analysis.
Operator Training Source Index

Figure 3.5-1 contains an example of the Operator Training

Source Index for system operator analysis. Included at the

top of each index page is the mission event and the SINCGARS
equipment configuration to be operated by the MOS under
study. The functional organization (Column 1) for these
worksheets was derived from the generic task list in Section
3.1. This was done to provide a functional context in which
to analyze the effects of equipment design differences on
the operation of the system.

The second column of the index contains the baseline
comparison (reference)} equipment while the next -column is
used to record the equipment chosen for training estimation.
In selecting equipment for either purpose, comparable
equipment was chosen that met the funétional reguirements.
Another important selection criteria was insuring that
appropriate data for the eqguipment were available,. Some
differences in equipment are found between the eguipment
chosen for training estimation and equipment chosen for R/M
estimation during Engineering Analysis (Section 3.2) because
the desired data is available for one purpose, but not for
the other.



Figure 3,5-1

MISSION EVENT  PREPARE FOR OPERATION OPERATOR TRAINING SOURCE INDEX 138
END ITEM V6 VOHICULAR SHORT RANGE DISMOUNTABLE RND LONG RANGE MOS e
BASELINE COMPARISON 'SYSTEM . . ?_EO?OSED SYSTEM
FUNCTION BASELINE REPRESENTATIVE SOURCE SOURCE PROPOSED REPRESENTATIVE SQURCE SOURGE
EQUIPMENT EQUIPMENT FOR OF TASK OF COURSE EQUIPMENT EQUIPMENT FOR OF TASK OF COURSE
TRAINING ESTIMATION INFORMATION INFORMATION TRAINING ESTIMATION INFORMATION 3 INFORMATION
1.1.3 B8G22 TSEC/KY-57 FM 6-13E/1G: 250-13E10: CE:
Imtialize ECCM Unit Communications SbEl: 113-609-2008 CCLOVA {In Part) Same as —_
Configurations/ séourity SL2: None - Baseline
Components Equipment 8L3: BNCOC/Ch -
None
Also: ITT: -
PM 6=15J/CM1 250-15J10: Same as
SLL: Mo Task No. CC4IVA Baseline —_ — —
5L2: None - -
) . 8L3: Course Planned - . .
BRZE TSEC/KY-57 FM 6-13E/TG: 250~13E10: CE:
COMSEZ Unit Comnunications SL): 1)3-609-2008 , jcclova Same as e — _
Sesur ity cClova Baseline
Equipment SL2: None - TTT
SL3: BNCOC/Ch - Same a3 ’ .
None ' Baseline - - -
- T n T
f; BMz2 K¥X-15 FM 6~13E/TG 250-13E10: CE:
' Net Control "nit |Nek Control Device SL1: 113-603-2008 cclrove Same as — —_ —
SL2: None - Baseline . .
SL3: BNCOC/CA - TT7:
Nene Same as —_
* | Baseline - -

£
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Sources of task information are indicated in the next
column, while the last column is used to indicate the formal
school training found for the equipment seledted for
training estimation. Information recorded includes: (1) the
course number, and (2) the annex, file number, or objective

containing the instruction.

The second half of the worksheet is used to record the same
kind of information for the proposed system(s) as for the
baseline system.

Maintenance Training Source Index

Figure 3.5-2 contains an example of the Maintenance Training

Source Index used for system maintenance analysis. At the

top of the page is the end item. In this study, end items
are configurations V1-V7, while components are the common
and optional components which make up the configurations.

The first and second columns contain the eguipment configur-
ation code and the baseline comparison (reference) equipment
selected during the engineering analysis. In this study,
the logistics control numbers (LCN) were used as the eguip-—
ment configuration code. Some logistics control numbers
were not included because either they were aggregated under
other numbers or they represented minor equipment for which
no training was found. Within the course information
columns of these worksheets, training information was broken
down into the three echelons of maintenance required for the
SINCGARS study: organizational, direct, and general support.
These three levels of maintenance were included for the
reference and proposed systems.
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END ITEM

CONFIGURATIONS V1-V?

MAINTAINER TRAINING SOURCE INDEX

Figure 3,5-2

EQUIPMENT

CONFIGURATION

CODE

BASELINE COMPARISON SYSTEM

PROPOSED SYSTEM

BASELINE
EQUIPMENT

REPRESENTATIVE
EQUIPMENT FCR
TRAINING ESTIMATION

SOURCE
OF TASK
INFOAMATION

SQURCE
OF COURSE
INFORMATION

PROPOSED
EQUIPMENT

SOURCE
OF TASK
INFORMATION

REPRESENTATIVE
EQWIPMENT FOR
TAAINING ESTIMATION

SOURGE
OF COURSE
INFORMATION

8AAZ
BBAZ
8002

TET

Recelver-Trans—
mitter
MN/ARC-114

ORG
Receiver-Transmitter

RT=246(*) /VRC
hutomatic Timing
Circuats

FM 311-31V/TG:

Tasksby configuration
only = See previous
indexes

101-31V10:
CR2GHN

CE:
jame as
lasellne

(TT:
Jame as
Jaseline

DS/GS:

AN/ARC-114

FM 11=35L/CM:
SLls
113-586-0003

113-586-0004
113-586-0005
113-586-0006
113-586-4020
113-586-4021
113-586-4022
113-586-4023

113-586-5002

113-586~5006
113-586~5008
113-586-5009

111-586-4608
113-586-4009
113-586=4C10
L13-586-401)
113-586-4012
113~-586~-401)
t13-586-4014
L13-5686-4015
L13-586-4014
113-586-4017
113-586-4018
t13-586-4019
13-586-5001
L2:

101-38L10:
JAnnex G:
G0l

G2

G03

God

GO5

GO

CE:
Jame a8
daseline

ITF:
Hame as
Baseline
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The selection of representative eguipment for maintenance
training posed a problem in that SINCGARS contains state-of-

the—art digital technology. No Army. radie -systems "were ’
_identified which ctifren'tli(“émploy this technology to the
extent proposed for SINCGARS and also has training data
available to support a training analysis. The AN/ARC-114
does employ digital and logic circuitry in its fregquency
generation circuits and, therefore, was selected as the
reference system radio at the direct and general support
echelons of maintenance. However, it does not provide a

reasonable comparison for organizational maintenance.

The AN/ARC-114 is part of the standard lightweight avionics
configurations and is a standard avionics configuration
found in Army aircraft. The organizational maintenance
performed on the ARC-114 is significantly different from the
organizational maintenance performed on wvehicular and
manpack systems. ~Some of the reasons for this difference
are the number of different configurations and optional
components in vehicular ratios, the difference in platform
integration of subsystems between wvehicles and aircraft, and
the difference in maintenance organization and procedures
which exist between Army aviation and the rest of the
Army., For these reasons, the AN/VRC-12 was judged to be
more representative of the organizational maintenance
requirements for SINCGARS.

MOS Assignment

The next step in the.TRRA is the assignment of functions and

equipment to. MOS. Some of the considerations involved are:

-

o Which MOS now receives training in similar tasks,
skills and knowledges.
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o} Which MOS is assigned to similar systems.

o The branch of service of the predecessor MOS.

o} The units the existing MOS is assigned to.

o} Historical precedent. j

(o} The impacts on soldier career progression rat;s.
o The workload requirements or eguipment densities,
o LSAR MOS assignments.

Normally, the assignments of MOS to equipment and tasks made
during the Manpower Analysis are reviewed during this step
using training materials for reference, and adjustments in
MOS assignment are made, 1f required. If adjustments are
made during this step, these are incorporated into the
Manpower Analysis. This study, however, was phased and the
Manpower Analysis was completed before the Training Analysis
began. Because MOS selections were made in the first phase
of the study and the first two steps of the HARDMAN
methodology had been conducted using these MOS assignments,
it was decided to complete the training and personnel steps
of the methodology using the same MOS assignments. Table
3.5~1 contains the SINCGARS MOS's selected during the
initial phase. These MOS's are assigned to the wvarious
SINCGARS components in Table 3.5-2,

133



Table 3.5-1 SINCGARS Military Occupaticnal Specialties

MOS ... oM ) ' Title (With Abbreviation)

11B 11 Infantryman (*)

13E 13 Cannon Fire PDirection Specialist (Cannon FD Sp)

19E 15 M48-MB0 Armor Crewman (M48-M60 Arm Crmn)

31E 29 Field Radioc Repairer (*)

31s 29 Field General COMSEC Repairer (Field Gen COMSEC Rep)
31V 31 Tactical Communications Systems Operator/Mechanic

(Tac Comm Sys Op/Mech)

326G 29 Fixed Cryptographic Eguipment Repairer
(Fixed Crypto Egq Rep)

35C 29 Automatic Test Equipment Repairer (ATE Repairer)

* Indicates no abbreviation.
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SET

EQUIPMENT
CONFIGURATION
CODE

BAAZ
8BAZ
8002

[:1:¥: ¥

BACZ
8REZ

8BGZ
8pIZ
8BOZ
8DW2
8CXz
8BDZ
BCva
8ps2

BAOZ
8vZz
8CHEZ

BASA
BASB
8ARZ

Table 3.5-2 Summary of SINCGARS MOS Assignments

REFERENCE

BASELINE COMPARISON

GENERIC
EQUTPMENT
C

Common Components :

Receiver Transmitter 118
13E
19E

Antenna Coupler 118

Antenna 11B
13E
198

Vahicular Applique 13E
196

Manpack Applique 11B

RF power Amplifier 13
19E
11p

Handset/Headset 13E
19

v

31v

31v

3lv

v

31E

31E

31E

B

31E
35C (SRA}

31E
35C (5RA)

31E

31E
I5C {SRA}

31lE
35C (SRA)

PROPOSED
CE ITT
< o F m £ o F '®H
118 31v 31E 31B 11p 31V 31E 31E
13 35C (SRA) 13E 35C (SRA)
18E 19E
11B 31V 231E 231E - - - -
35C (SRA)
118 31v 3iE - 11 v 31E -
13E 13E
19E 19E
13E 31v 3J1E 31E 13E 31v 31E 31E
13E 35C (SRA) 13e 35C {SRA)
116 31y - - 11B 31v - -
13E 31v 13E 31E 138 31V 31E 31E
19E 35C {SRA} 198 35C (5RA)
118 3iv 31 -~ 1l 31v 31E -
13E 13E
19

" 19E
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Table 3.5-2 Summary of SINCGARS MOS Assignments (Con't.)

EQUIPMENT
CONFIGURATION, GENERIC
CODE EQUIFMENT
Optional Components:
8G22 ECCM Units
aNZZ Remote Fill Device
802z Digital Data bevice
BOAZ Securable Remote
Control Unit (SRCH)
BPZZ Intravehicular Remote
Caontrol Unit (IVRCU)
BMZZ Net Control Unit (NCU)
BRZZ COMSEC Unit

REFERENCE
BASELINE COMPARISON

<
11B
13E
198
118
13E
19E
118
13
19E

11B
13E
19E

138

13E

13E

O

v

31lv

3w

3lv

nv

v

v

£

s

318
{SRA)

31E

J1E

31E

31s
{SRA}

318
(SRA)

H

326

3G

11E
isC

31E

31E
35C

326
38C

i1s

{SRA)

{SRA)

{SRA)

(5RA)
{SRA)

(SRA)

PROPOSED
CE T

L L BB L o8 F
11B 31V 318 326 118 31v 315 326
13E 13E
198 198
11B 31V 315 32G (SRA) 118 31v 315 326 {SRA)
13E 138
198 19E
118 31V 31E 31E 11B 31V 31E 31E
138 35C (SRA) 13E 35€ (SRA)
198 19E
11B 31V 31E 31E 11B 31V 31E 318
13 13E
198 19
138 31V 31E 31E 13E 31V 315 31E

35C (SRA) 35C (5RA)
13E 31V 315 32G (SRA) - - -

35C (SRA)
138 31V 315 315 (SRA) 13E 3V 31S 31S (SRA)

{SRA} (SR}



Develop Referznce and Proposed Courses

Once the MOS have been determined, the existing courses of
instruction associated with the MOS are identified. These
courses were identified by consulting (1) DA Pam 351-4 US
Army Formal Schools Catalog} (2) DA Pam 351-92 EPMS Master
Training Plan, or (3) the school with proponency for the
MOS. Table 3.5-3 summarizes the SINCGARS entry level

courses of instruction.
Modi fy/Add Courses of Instruction

The programs of instfuction for the courses identified were
examined to determine the eguipment/subject matter areas
covered in each course module/annex. These subject matter
areas were compared with the functional, equipment, and task
requirements for each proposed design. Those general skill
areas in the existing courses which were no longer needed
were identified first and the modules. associated with these
skill areas were eliminated. New skill areas which had to
be added to the existing courses to reflect the modified/
additional skill regquirements were then identified and these

modules were added to the course outline.

The Course Modification Worksheet is used to record these

changes and an example is shown in Figure 3.5-3. This
worksheet is divided into three sections. The left-hand
section is used to record course modules/files that are
found in existing courses. All of the courses developed for
the SINCGARS study were developed from an existing course,
except for 35C which is a new MOS, The entry level course
for this MOS was not available; however, no change in course
content is apparent from the introduction of SINCGARS. For



Table 3.5-3 Summary of SINCGARS Technical Courses of Instruction

Mos Course Number Course Title

11B 11B10-0SUT Infantryman OSUT

13E 250-13E10 Cannon .Fire Direction Specialist

198 010-19E10 {M60A3) Basic Armor Training

31E 101-31E10 Field Radio Repairer

31s 160-315810 Field General COMSEC Repairer

31V 101~§1V10 Tactical Communications Systems
Operator/Mechanic

326G 160-32G10 Fixed Cryptographic Equipment
Repairer

35C XXX%-35C10 automatic Test BEquipment Repairer
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COURSE- 101-3J1ELD
BYSTEM- BCE, ITY

Figure 3.5-3
COURSE MODIFICATION WORKSHEET

MOS e

EXISTING COURSE

NEW COURSE COURSES USED TO PROJECT
NEW INSTRUCTION

TYPE

COURSE ANNEXES, FILES, AND HO wsThRue- | GROU TASK COURSE ANNEXES, FILES, AND TvPa COURSE ANNEXES, FILES TYPE
OBJECTIVES URS Tiaw ROUPS | yumsers OBIECTIVES HOURS frb'l‘s):nuc- GROUPS OBIECTIVES . AND HOURS !rt;tg\;ﬂuc GROUPS
RO9 6.9 C 1 ADD 6.4 c 1
tnductive Clroulrs 2.0 PE1 4 Inductive Cirouits 2.0 PEl 1
2.1 PE3 1 2.1 PE3 !
Subtotal 11.0 Subtotal 11.0
Alo 7.0 [+ 1 ALD 7.0 < 1
Qapacatave Clrocuics 2.0 PEL 4 Capacitive Circuits 2.0 BELl ! 4
[.2.0 PE3 1 2.0 PE3 1
Subtotal 11.0 Subtotal 11,0
From; 041-34Y10
All 34Y10-C)
Boolean Algebra 4 BI 1 Boolean Algebra -4 PM
3.0 PE2 1 3.0 PE2
o .6 E3 1 a6 E3
o Subtotal 4.0 Subtotal 4.0
[Xn ]
A2
Biode Logic A4 PI 1 34Y10-C3 . 4 w
3.0 PE2 Brode Logic 3.0 PE2
.6 E3 b E3
Subtotal 4.9 Subtotal 4.0
all 3.0 El 1 Al3 3.0 El 1
Examination 3.0 23 1 Examination 3.0 E3 L
Subtotal 6.0 Subtotal 6.0
Annex B: Radio Fundamentals Annex B: Radio Fundamentals
BOL BOL
Intvoduction to Annex, Rodic 3.5 c 1 L13-598-4029] Introduction to Annex, Radio 3.5 c 1
Principles, Troubleshooting, .5 D 1 113-607~4006 | Principles, Troubleshooting, .5 D 1
and Test, Measurement, .5 PEl 4 113-620-40011 and Test, Weasurement, .5 PE1 4
and Diaghostic Equipment .5 E3 1 113-620-4002] and Dlagnostic Equipment .5 El 1
Subtotal 5.0 Subtotal 5.0 .
i
BO2 . ) C 1 L13-598-40291 BO2 5 C 1
schematic Diagrams 1.0 3ok 1 L13-607-4006] Schematic Diagrams 1.0 Ir'E3 1
.5 x| 1 113-620-4001 .5 E} 1
Subtotal 2.0 L13-620-4002 Subtatal 2.0

MiL cwH



those parts of an existing course that are not changed, it
is not necessary to describe that part of the course in
great detail. In such cases, those parts of the existing
. .COurse are récorded'at‘the annex level. However, 1f part of
the annex 1is to be modified, the course elements effected
are recorded at the more detailed level of file, task or
objective. In this way. the pertinent parts of the course
module can be specifically identified and modified 1in

projecting the new course,

The right-hand section of the worksheet contains course
information taken from other courses from which additional
instruction is projected for the new course. The course
number and military branch (if non-Army) are indicated at

the beginning of each new instructional module/file.

In the middle section of the worksheet the new course is
developed. All of the existing and additional course
module/elements are combined into a projected course which
will meet the function and task requirements of the
equipments associated with the new course. This--notional
course draws upon the left-hand side for existing course
information and upon the right-hand side for additional
instruction to be taken from other courses. In this manner,
it is easy to identify where course elements are being taken
from in the develcopment of new courses.

Each of the three sections contains the same course
information: (1) the total number of instructional hours
required for each module, (2) the instructional hours for
each module broken down by type of instruction , and (3) the
number of groups/sections the class is divided into.
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A column for indicating task numbers is provided between the
existing course and new course sections. This column 1is
used to record the task numbers which apply to each unit of
instruction in the new course. This column is not completed
during a general TRRA as in this study.

Once the new c¢ourse modules have been devedoped, the
instructional method(s) to be utilized with each module is
determined, Table 3.5-4 lists the types of instruction that
are available for use with Army courses, Instructional
methods found in each additional course module were changed
(if necessary) to reflect the types of instruction and the
number of sections and groups found in the existing course.
DRC encountered difficulties in obtaining the number of
sections and groups £for some courses. In these instances,
student/instructor ratios were taken from either TRADOC
Circular 351-12 or DA Pam 570-558 and an estimate of
sections and groups were derived £from them. The student/
instructor ratio for each type of instruction is also listed
in Table 3.5-4,

In developing a new course, care is taken to project into
the new course, the course philosophy and dinstructional
strategy found in the existing course. This is done because
the existing course is most similar in content and is being
taught at the school where the new course would be most
likely to be taught. Accordingly, the types of instruction
and number of sections and groups found in the courses used
for projecting new instruction are generally changed to
reflect the existing course. The Course Modification
Worksheets for the SINCGARS MOSs are found in Appendix C.
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Tabie 3.5 ~4 Army Types of Instruction and Associated

AT

Cal
Cs

DF
El
E2.
E3
EL

GS
Is
NC1

NC2
PE1l
PE2

PE3
PI
PM
QcC

SF
51
SP
ST
vV
WCl
WC2

Student/Instructor Ratios

Audio Tape 20:1
Conference/Lecture 1l per
Computer Assisted Instruction 20:1
Case Study T 20:1
Demonstration 20:1
Dual Flight Hours (Only Aviator Courses) -

Hardware Pzrformance- Examination 6:1
Nonhardware Performance Examination 6:1
Nonhardware Perforamnce Examination 1 per
Elective (In-House Only, Except for CGSC) 1 per
Film 1 per
Guest Speaker 1 per
Independent Study Local
Non-contact Instruction with an Instructor -

Available in Classroom
Non~contract Instruction w1thout an -
Instructor Available

Hardware Oriented (Hands-On) Practical 6:1
Application

Nonhardware QOriented (Non-Classroom) 6:1
Practical Application

Classroom Practical Application 20:1
Programmed Instruction (Using Programmed Text) 20:1
Printed Materials 20:1
Besseler Cue See 20:1
Seminar _20:1
Solo Flight Hours (Only Aviator Courses) -
Simulation Instruction Local
Self-Paced Instruction 20:1
Slide Tape 20:1
Television 1 per
Instructor Led Work Group Local
Student Led Work Group Local

Sources: DA Pam 570-558
Staffing Guide for U.S Army Service Schools
TRADOC Cir 351-12
Format for Programs of Instruction
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class
class
class
class
appraisal

appraisal

class
appraisal
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As shown in Table 3.5-5, a total of seven (7) courses were
modified to reflect the reference system. Of these seven
courses, four (4) courses were modified to reflect differ-
ences between the reference system and the CE system, and,
two (2) of the reference courses were modified to reflect
the ITT system. Altogether thirteen (13) new courses were
developed in the study. .

Table 3.5-6 shows the affects of these differénces on course
length in hours and identifies the component/topic area that
caused the difference, The hours in the "+" column indicate
the addition of time, the "-" column indicates the deletion
of time, and the "A" column includes the net change for the
entire course. Hours in parentheses represent an overall

decrease in time.

3.5.4 Results

Four parameters were chosen to depict the training resource
requirements for SINCGARS:

o Training Man-Days - the length of time needed to
train an individual student in a course.

0 Instructors - the number of instructors reguired

to conduct a course of instruction (CO0I).

) Course Costs ~ the amount of money reguired to
train a graduate of a COI.

o Training Devices - a list of candidate training
devices for use in (0I's,
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Table 3.5-5 Summary of Course Modifications by System

Reference
MOS Course Number
11B 11B10-0SUT
138 250-13E10
19E 101-19E10
31E 101-31E10
31s 160-31510
31V 101-31v1o
32G 160-32G10
35C XXX-35C10
NC

Proposed

Course Title

Infantryman

Cannon FD Sp

M48-M60 Arm Crmn
Field Radio Repairer
Field Gen COMSEC Rep
Tac Comm Sys Op/Mech
Fixed Crypto Equ Rep
ATE Repairer

No change from existing course.
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SPT

MOS

11B

1lE

19E

31V

32G

5¢C

COURSE

11810-080T

250-13E10

010-19E10

101-3iE10

160-31510

101-31v10

160~32G10

XXX~ 35C10

Table 3.5-6 Summary of SINCGARS Course Impacts

EQUYPMENT/TOPIC RAREA

ECCM Unit
Securable Remote Control
Unit {SRCU)

TOTALS
ECCM Unit
antijamming Procedures

TOTALS
ECCM Unit

TOTALS

Basic Electronics
Common Components
Intravehicular Remote Control
Unit {(IVRCU)
TOTALS

Basic Electronics
ECCM Unit
Net Ceontrel Unit [NCU)

TOTALS

SINCGARS Configurations
Y1-V¥7 with Intravehicular
Control Unit (1VRCU)

Net Control Unit (NCU)

TOTALS

ECCM Unit
Net Control Unit (NCUW)

TOTALS

Ho Change

PROPOSED

{MAHHOURS)
REFERENCE
BASELINE COMPARISON CE
+ - A + - 4
2.5 o 2.5
7 .7
3.2 3.2 3.2 3.2
2,5 " 2.5
4.2 4,2 -
2.5 4,2 {1.7) 2.5 4,2 {1.7)
2.5 2.5
2.5 2.5 2.5 2.5
B.0 8.0
42.0 120.0 25.21/ 120.0
20.0 12,0~
70.0 120.0 (50.4) 45.2 120.0 (74.8})
8.0 8.0
6.3 3.8%4
15.1 9.1=
29.4 29.4 20.9 20.9
40.8 50.8 Zd.SL/ 50.8
6,7 4.0l/
47.5 50.8  {3.3) 28.5 50.8 {22.3)
41.0 12_01/
13.9 13.9
54.9 54.9 25.9 25.9

1
—/Represents 40% reduction from the use of built-in test or proposed diagnostic equlpment.

ITT

7 = 7
2.5

T

3.2 3.2
2.5

4.2

2.5 4:7 {1.7)
2.5

2.5 2.5
8.0
42.0 120.0
20.0
70.0_120.0 150.0}
B.0

6.3
4.3 14,3
28.5% 5.
28,5 50.8 {22.3)
20.0
20.0 20.0




The selection of these parameters takes into consideration
(1) the training data available for analysis, and (2) the
level and kinds of meaningful training resocurce estimation
needed by the program office to make decisions at this stage
in the acguisition process, Subsequent iterations of the
methodology allow for more detailed and varied analyses of
training resource requirements.

The. SINCGARS study is the first HARDMAN application to use
DRC's recently developed Training Resource Reguirements
Analysis Master Program (TRRAMP), TRRAMP is an interactive
computer model that <calculates the institutional MOS
training resources associated with new weapon systems. It
incorporates the first three training resource reguirements

of training man-days, instructors, and course costs,

TRRAMP uses the following input data: (1) detailed cost per
graduate data for TRADOC courses produced anhually by the
Army Cost Analysis Program (MOS Training Costs) under
Requirements Control Symbol ATRM-1509, (2} instructor
determination algorithms and training course data used for
computing instructor requirements maintained by the
Management Engineering Branch, HQ TRADOC, and (3) detailed
training course data contained in the programs ~ of
instruction (POI) obtained frocm the proponent TRADOC schools
and training centers.

Training resource requirements were not determined for the
operator MOSs (11B and 19E) due to the lack of sufficient
data regquired in the Manpower Analysis to determine the
intended fielding of the various SINCGARS configurations to
specific weapon systems and, hence, to the operators of the
systems. FPor example, the 11B student loads reflect the
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manpower and personnel impacts from the assignment of the
total buy of the SINCGARS V1 Manpack configuration to this
MOS. These student loads, as well as those for 198, are so
unrealis;ic that they could not be used to estimate training

resource reguirements,
Q Training Man-Days

The number of man-days regquired for the various SINCGARS
courses was obtained from the Course Modification Worksheets
(Appendix Cl) and input into TRRAMP. Table 3.5-7 is a
summary of the annual training man-day requirements for

SINCGARS. The reference system will have the largest total
requirement for training time, while the CE system will have
the least.

o Instructors
Estimation of the number of instructors required by the

SINCGARS courses was also determined through TRRAMP. The

Course Modification Worksheets provided all the necessary

SINCGARS - specific data for determining instructor
reguirements. This included: (1) the types of instruction
employed in each course, (2) the number of hours required
for each type of instruction, and (3) the number of sections
and groups to be used in the training environment. Table
3.5-8 is a summary by system and MOS of the annual
instructor requirements. The overall range of instructor
requirements varied substantially from 517 for the CEB
configuration to 8,324 for the reference system.
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MOS.

11
19E
31E
31s
31V
32G

35C

/

Table 3.5-7

‘CHurse Number

Annual Training Man-Day Requirements

11B10~0SUT
010-19E10 (#60A3)
101-31E10
160-31510
101-31v10
160-32G10
XXX~-35C10

TOTAL

Insufficient Data

-Reference Proposed
BCS CE ITT
i/ i/ 1/
1/ i/ L/
6,296,758 137,659 135,851
961,198 245,386 1,682,489
2,672,634 87,489 131,922
301,526 8,581 211,276
428,685 22,666 220,041
10,660,811 501,782 2,381,579
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MOS
1B
198
31E
31s
31v
32G

35¢

1/

Table 3.5-8 Annual Instructor Reqguirements

Course Number

11B10-0SuUT

010-19E10 (M60A3)

101-31E10

160-31510

101-31v10

160-32G10

X¥X-35C1l0

Insufficient Data

TOTAL

Reference Proposed
BCS CE ITT
1/ 1/ i/
1/ i/ i/
6,828 150 148
880 249 1,518
1,967 83 120
244 9 177
—.323 —32 243
10,242 524 2,206
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o} Training Course Costs

Estimates of the training costs for all SINCGARS courses
. were also determined from TRRAMP., The ATRM-159 data used
was the latest course cost data available (FY1981) and had
been converted to FY1983 dollars. Appendix C2 contains the
individual course detail outputs from TRRAMP for all three
of the training resource parameters. Table 3.5-9 summarizes
the annual training course costs for the SINCGARS courses,
Again, the CE design was substantially less intensive in

training costs than the other configurations.
o Training Devices

During the initial iteration of the training resource
requirements analysis, only general requirements for major
training devices are determined. Training devices are
concentrated on because they are the major source of media-
related training costs. Table 3.5-10 contains a candidate

list of major training devices.

For each possible training device identified, the table
lists the type of device; description of the use of the
device; the course(s) the device might be used in; a brief
listing of existing, proposed, or developing devices; and
the source from which the camparable devices were obtained.

It 1is important -to emphasize that this 1list of training
devices 1is intended to identify the general requirements for
training devices. The final determination of training
device requirements cannot be completed without a more
indepth determination of training tasks, the application of,
a media selection model to these tasks, and the review and
evaluation of appropriate school personnel.
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MOsS

11B

198

31E

31s

31v

32G

35C

Table 3.5-%

Course Number

Annual Training Course Costs (SK)

11B10~-0SUT
010-19E10 (M60A3)
101-31E10
160-31510
101-31v10
160-32G10
XXX-35C10

TOTAL

-

1/ Insufficient Data
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Reference Proposed
BCS CE ITT
1/ 1/ 1/ .
%
1/ 1/ 1/
514,512,791 15,217,955 15,059,467
92,792,857 25,575,696 160,716,102
311,548,798 13,387,420 18,514,529
29,394,580 2,972,622 21,242,313
40,924,216 4,784,185 23,939,124
989,173,241 61,937,878 239,471,535



¢ST

TRAINING DEVICE

Table 3.5-10 Candidate List of Major Training Devices

TYPE

ECCM Simulator

Digital Legic
Trainer

Modular
Maintenance
Tralner

Three Dimensional
{30} Simulator

Three Dimensional
(3D) Programmable

Three Dimensional
{3D) Programmable

DESCRIPTION

Provide realilstic electronic
warfare conditions for radio
operators,

Provides training of mainte-
nance concepts and enabling
knowledges required to
troubleshoot digital legic
ciecuits,

- Provides modular component
interchange and custom
configuration for various
SINCGARS maintenance
requirements

- Bupports both institutional

and unit training
- Closed-loop in design

- Generic in construction

COURSE

COMPARABLE DEVICES

11B10-0SUT
250~-13E10
010-19E10

101-31E10
160-31810

101-31E10
160-31510
101-31v10
160~32G10
XX4-35Cl0

Proposed ECCM simulator
appears to be identical
to this device.

Current logic trainer
uged in troubleshooting
computer circuits.

Developing Army
Maintenance and Evalua-
tion Simulation System
(AMTESS)

' SOURCE

U.S. Acmy Cofprehensive Plan for

Training Devices,

POI: 041-34¥10
File: C-3

July 1981

U.S. Army Comprehensive
Plan for Training Devices

July 1981



3.6 IMPACT ANALYSTS
3.6.1 General

The objective of Impact Aﬁalysis is to compare a new
system's demand for manpower, personnel, and training (MPT})
resources to the pfesent and likely future supply of those
resouces. Impact Analysis identifies those characteristics
of a new system which will reguire management attention due
to either an intense demand for or projected lack of supply
of MPT resources, Characteristics thus identified can be

investigated and examined for potential solutions.

The new system's MPT resource demands are the results of the
previous steps in the HARDMAN methodology. These are first
analyzed to identify the MPT high drivers. A high driver is
a system element - not restricted to hardware or equipment -
which consumes a disproportionate share of MPT resources
compared to (1) the same system element in the predecessor
or BCS systems or (2) other system elements within the new

system,

Impact Analysis then obtains estimates of the present and
future supply of MPT resources and makes the supply demand
comparison. Two outcomes are possible from . the
comparison: (1) the demands of the new system will be equal
to or less than the projected supply, or (2) the demands
will exceed the supply. When the latter case exists, the
resource elements involved are termed critical resources,
Management has two basic courses of action to address the
prcoblem posed by the identification of critical resources,
Supply of MPT resources may be increased, by transfer,
reallocation, or in the case of personnel, increased



retention and recruitment, for example. The other course of
action is to reduce a system's demand for MPT resources,
with the previously identified high drivers offering the

potential for the moest significant reductions.

Because DRC computes a new system's MPT demand as part of
previous steps in the HARDMAN methodology, it can always
determine the high drivers of a new system's demand, simply
by rank-ordering the demands within each MPT resource
parameter. However, the ability to make a supplz/demand
comparison varies from application to application, and
depends upon the existence of (or DRC's ability to make
reasonable estimates in lieu of the existence of) supply
information for the MPT parameters of interest. Supply
information on MPT resources 1is typically not available
because such information is usually aggregated by MOS, and
is not apportioned to specific weapon systems. Further,
when supply information is available, it is projected to
about 3 years in the future, making its use for a system
which will not appear for 8-10 years problematic. 1In
previous applications of HARDMAN, and on a selected basis,
DRC has developed a number of analytic techniques, or "work-
arounds", which may give the decision-maker some £feeling,
however rudimentary, for the supply/demand comparison.
These were applied, where possible, in SINCGARS. Addition-
ally, DRC developed a more general approach, for an MOS
which is responsible for maintaining many systems, to appor-
tioning the existing population of the MOS to each system.
The objective was to determine the impact a single new
system would have on the M0OS as a whole, where the new
system replaced only one of the systems for which the MOS is
responsible, However, the application of the general
approach was frustrated due to the inability to obtain
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certain data, (The approach is explained in more detail in
3.6.3 below.)

The remainder of this section 1is subdivided into three
sections: (1) Manpower Impacts, (2) Personnel Impacts, and
(3) Training Resource Impacts.

3.6.2 Manpower Impacts

A manpower reqguirement is a statement of the necessary
numbers of people, described by MOS and paygrade, needed to
directly perform a specific set of mission-oriented tasks
for a particular weapon system. A manpower reguirement is
calculated based on workload required for those tasks,

Because data on the apportioning of the existing population
of an MOS to specific systems is not available, no estimates
can be made as to the current or future supply of manpower,
as defined in HARDMAN, on a system-specific basis. The
gquestion of what impact a new system's manpower requirement
will have on people resources is only addressable on an MOS5-
wide basis, and hence is considered under personnel impacts
when it is feasible to perform such an analysis. Manpower
impacts are thus limited to the identification o¢f high
drivers. For the SINCGARS application, MOS's which are high
drivers for manpower requirements are apparent from the

values shown in Table 3.6-1.

It should be noted that in this and all the other charts in
this section, only S8INCGARS maintainers are addressed.
Operators were included in the analysis until Impact
Analysis to illustrape what the MPT requirements for subsets
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REFERENCE
3Cs
MOS MANPOWER
31v 54,218
31E 24,112
31s 9,803
35C 4,371
32 3,162

Table 3.6-1

Manpower Impacts

PROPOSED
CE ITT
MOS MANPOWER MOS MANPOWER
31s 2,042 31s 14,173
v 1,864 35C 3,264
31E 544 31v 2,809
35C 280 326G 2,119
32G 66 31E 520

156




of operators might be. Without more complete information as

to the total deployment concept for SINCGARS, no estimates
can be made for operators for either high drivers or

supply/demand comparison.

3.6.3 Personnel Impacts

2 comparison of the personnel demands of a new system to
available personnel resources can indicate three conditions:
(a) an overage of resources relative to demand, (b) a
shortage of resources, or (c} an adeqguate supply of
resources to meet demand. The first condition is called a
surplus, the second a shortfall, and the third conditicn is
referred to as neutral. For each MCOS, this comparison can
be expressed in the form of a ratio which DRC refers to as
the Availability Ratio (AR). AR is calculated by dividing
the actual or projected strength of an MOS by the actual or
projected manpower requirements for the MOS. These
requirementsl are in the form of authorizations or manpower
spaces, The AR is8 then expressed.

AR = Available
Authorized
when AR > 1, Surplus
AR < 1, Shortfall
AR = 1, Neutral
1 The distinction between authorizations and "true

requirements" is acknowledged but is considered not relevant
to this discussion.
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For each MOS, DRC has estimates from the U.S Army Military
Personnel Center (MILPERCEN) for both authorized and
available personnel. These are for the current fiscal year
plus one, and are for the MOS as a whole, i.e., unappor-
tioned to specific systems within the MOS, The question
that DRC seeks to address by calculating the AR may be
stated as follows: "given that the availability (strength)
of personnel resources is likely to remain constant, will
the introduction of the proposed system change the AR for

the MOS as a whole and if so in which direction?”

Since the availability or supply of personnel resources is
assumed to remain constant, the new system impacts are due
to changes in the requirements, or authorizations. Two
circumstances affect the ability to arrive at an estimate of
the new AR that 1is of rudimentory  utility. These
circumstances are (a) the extent to which the proposed
system is either an addition to the present force structure,
or replaces a system already in the force structure, and {b)
the extent to which the system demands personnel in MOS
which cannot be made specific to the proposed system. An
additional system using only system-specific MOS is assumed
to be a 100% addition to present authorizations; thus the
personnel and training demands of this system are their own
impacts. SINCGARS, however, constituted the more difficult
case: it will replace the AN/VRC-12 radio, and its
maintainers, with few exceptions, must be shared with other
systems. Thus there are two possible ways to change the
authorizations to arrive at a new AR for an MOS which will
maintain SINCGARS: (1) add the new manpower requirement to
the present authorizations figure, if the MOS does not now
maintain the AN/VRC-12 but will maintain SINCGARS, or (2)
add the net change between SINCGARS and the AN/VRC-12, if



the MOS presently maintains the latter. For the .SINCGARS
application, MOS 35C and 32G belonged to the first category,
while 31V, 31E, and 3158 belonged to the second. DRC was able
to compute the AR for the first category, but was unable to
do so for the second.

The existing authorizations in the MOS's of interesﬂ #n the
second category-31lv, 31E and 318 and could not be
apportioned to the AN/VRC-12 radic and the other systems
which each MOS is responsible for., The change in the AR
resulting from replacing the AN/VRC-12 radioc with SINCGARS
could not be computed, because the subset of each MOS's
authorizations associated with the AN/VRC-12 could not be
derived. DRC did, however, develop a derivation procedure,
but was unable o apply it because certain data, while
available, could not be obtzined by DRC.

The derivation procedure is as follows:

1. From the Soldier's Manual and Trainer's Guide, identify
all the systems for which an MOS is responsible.

2. Obtain from MACRIT or similar source the estimates of
worklcad (annual maintenance manhours) associated with the
systems identified in the first step.

3. Multiply the single item workloads by the quantity of
the systems deployed in the field.

4, Sum the products of the previous step across all the
systems identified in the first paragraph. Because workload
and manpower are related by constants, this result is
proportional to the total authorizations for the MOS.



5. The percentage contribution of each system to the total
authorizations reqguired by the MOS is the ratio of each
system's workload (paragraph 37 to the total workload
(paragraph 4).°

6. A new system's impact may be computed by substituting
the new system's workload for the replaced system's workload

and recalculating the authorizations required.

Although it was available, DRC was unable to obtain the
gquantity data for the systems associated with the M0S's of

interest - 31V, 31E, and 31S. Table 3.6-2 thus displays the
present (1984) ARs for all the MOS, and the changes induced
by SINCGARS for 35C and 32G. Table 3.6-3 displays the high
drivers for the personnel parameter of annual recruits,

3.6.4 Training Impacts

To determine the availability of +training resources,
additional information would be required on the predecessor
training system. Training resources include training
regquirements with relatively 1long lead-times such as (1)
instructor reguirements, (2) system—-specific training
devices and equipment, and (3) training facilities. As in
personnel, the present availability of these resources had
to be known in order to evaluate the impact that the
training for a new system will place upon these resources.
Due to the 1lack of availability of this data, training
supply/demand comparison was not performed. High drivers
ware identified by rank ordering student man-days,
instructor reguirements, and course costs., This information

is depicted in Tables 3.6-4 thru 3.6-6, respectively.



MOS

31E

31s

31y

326

315G

Notes:

Table 3.6-2

Summary of Authorizations and Availability (1984)

1984
AUTH AVAIL A.R. 1/
1,714 1,682 0.98
687 836 1.22
7,231 6,623 0.92
559 648 1.16
335 210 0.63

Availability ratio excluding SINCGARS.

Insufficient data for these MOS.

16l -

A.R. with SINCGARS

REF, _gg_
2/
2/
2/

0.30 1.07

0.05 0.39

ITT

0.38

¢g.02



Table 3.6-3 Personnel Impacts:

REFERENCE

BCS
Mos RECRUITS
3w 49,949
31E 47,463
198 20,552
31s 12,265
35C 3,953
11B 1,750
326 1,582

Annual Recruits

162

PROPOSED
CE ITT
MOS RECRUITS MOS RECRUITS
19E 3, 640 315 22,071
31s 3,180 19E 13,874
31y 1,717 11B 3,814
31E 1,071 31v 2,589
118 961 35¢ 2,028
35¢C 209 326 1,138
326 46 318 1,024



Table 3.6-4 Training Impacts:

' REFERENCE
RANK BCS .
ORDER MOS MAN-DAYS
1 31E 6,344,221
2 31v 2,653,846
3 318 959,113
4 35C 428,695
5 326 301,526
6 11B ~
7 19E -
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Man-Days
PROPOSED
CE ITT
MOS MAN~DAYS MOS MAN-DAYS
318 245,386 318 1,682,802
31E 138,730 35C 220,041
31V 86,964 32G 211,276
35¢C 22,666 31E 136,875
326 8,568 31v 131,129
11B - 11B -
19E - 19E -



Table 3.6-5 Training Impacts: Instructors
REFERENCE PROFOSED
RANK BCS CE ITT
ORDER MOS INSTRUCTORS - MOS INSTRUCTORS MOS INSTRUCTORS
1 31% 6,845 31s 250 31s 1,528
2 31v 1,952 31E 151 3sC 315
3 31s 879 35C 42 32G 177
4 35C 323 31v 30 31E 149
5 32G 244 32G 9 31v 44
6 11B - 11B - 118 -
7 19E - 19E - 19E -
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Table 3.6-6 Training Impacts: Course Costs

{$K)
REFERENCE PROPOSED
RANK BCS CE ITT -
ORDER MOS COST MOS COsT MOS Cost
1l 31E 517,753 3is 25,609 3is 160,979
2 31v 309,354 31E 15,290 35C 25,811
3 31s 92,619 31v 12,109 32G 21,242
4 35C 40,924 35C 4,977 3v 16,586
5 32G 29,395 326G 2,971 31E 15,151
6 11B - 11B - - 11B -
7 13E - 19E - 19E -
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3,7 TRADEQOFF ANALYSIS
3.7.1 General

Tradeoff analysis 1is the essence of the methodology's
utility to system decision-makers, Potential solutions to
problems uncovered by the basic analysis can be economically
"tested" by the iteration of the analysis. Tradeof £
analysis prioritizes the critical factors identified in the
impact analysis according to their effect on resource
availability. In keeping with this schedule, four
candidates for tradeoff analysis were submitted for
consideration (only two were selected for analysis). These

are described in the following paragraphs.

3.7.2 Tradeoff Candidates
Alternative 1:

Assume that 75% of the "total buy" of systems would reflect
the actual distribution of SINCGARS systems to operating
units. Rerun the analysis using this figure to. demonstrate
the non-linear sensitivity of changing this number. This
tradeoff alternative would also generate more realistic
manpower figures since eqguipment not in the user community
requires no operator or maintenance support.

Alternative 2
The SINCGARS utilization rate used in the present study was

based on an average rate for all types of assigned units. In

reality, the utilization rate will vary across the various

PRECEDING PAGH BEANK NOT FIEMED
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branches (e.g., PField Artillery, Armor, etc.) and within the
kinds of units within the branches. The use of rates based
on differential branch and unit assignments would provide
MPT results that -would be, in general, more accurate and
would provide useful workload data that would be helpful in
resolving specific MOS assignment and organizational support
problems, €.g., direct support and general support
maintenance assignments for ECCM and COMSEC., The conduct of
this tradeoff would be predicated on having the variable

rates provided to DRC.
Alternative 3:

The MPT results obtained from the initial HARDMAN iteration
was based on a wartime usage rate. A tradeoff using a
peacetime rate, would provide results useful for planning
training resource requirements which will meet the peacetime

and wartime manpower requirements for SINCGARS.

Alternative 4:

In the initial effort, general support maintenance
responsibility for the COMSEC unit was split between MOS
318, Field General COMSEC Repairer, and MOS 35C, Automatic
Test Eguipment Repairer. In order to conform with the
SINCGARS Operational and Organizational (0&0) plan, MOS 35C
should be replaced by MOS 318, ASIX9, General COMSEC
Maintenance at SRA., This replacement would involve shifting
the worklaod and training associated with the operation of
automatic test sets and repair of printed circuit boards
form MOS 35 C to the ASI. Another shift in MOS assignment
at the GS level needed to conform with current program
plans, would be to change the ECCM assignments from MOS 32G,
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Fixed Cryptographic Equipment Repairer, to MOS 315, Field
General COMSEC Repairer. This assignment would result in
additional changes 1in workload assignment and training

requirements.

3.7.3 Human Resource Ramifications

Alternatives two and four were selected for traﬁeéff
analysis with results presentéd in the following tables,
The variable rate required for alternative #2 was provided
and was a 24 hr. usage scenario input for all users. Table
3.7-1 and 3.7-2 detail the changes in SINCGARS manpower
requirements and reflect the same format as the original
tables in sections 3.3-3.6. Tables 3.,7-3 through 3.7-10
display the impact of the changes in the manpower
requirements on personnel reguirements. Tables 3.7-11
through 3.7-14 display the three categories of training
resources. Finally, Table 3.7-15 1is the new set of

availability ratios.

Tradecof £ peacetime/wartime MPT results reflect the
differences in utilization rates for the two scenarios.
While peacetime/wartime comparisons reflect significantly
higher reguirements £for maintainers, operator requirements
remain relatively even. This is because the operator is
required to man the egquipment regardless of changes in

utilization concerns such as message rate increases.
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0LT

Table 3.7~1 Tradeoff #2:

SINCGARS
Army-Wide/Wartime
Maintenance Manpower Requirements

MAINTENANCE MOS /SKILL REFERENCE

CREW 11B10/19E10 20,618 4,
ORG 31V10 66,076 2,
D/S 31E10 12,075

31510 16,297 1,
G/S 31E10 14,886

31810 1,091 1,

32G10 2,003

32G20 1,808

35C10 817

35020 4,568

597
288

500
539

177
018
27
52
105

241

ITT

18,061

3,436

292

10,909

336

887
1,292
1,302
1,687

2,463



TLT

MAINTENANCE

CREW

ORG

D/s

G/S

Table 3.7-2 Tradeoff #4:

SINCGARS
Army-Wide/Wartime

Maintenance Manpower Requirements

MOS/SKILL
11810/19E10
31v1o

31E10

31510

31E10

31510

31S10ASI

REFERENCE

17,182

54,218

11,935

13,445

12,177
17,497
4,371

3,898
1,863

401

1,228

143
2,108
280

ITT

15,056

2,809

240

8,913

280
11,760
3,264



11B
19E
31E
3is8
31v
32G

35C

TOTAL

Table 3.7-3 Tradeoff #2:

Personnel Requirements by MOS

Reference

4854
40433
80766
47208
89412

9500

24004

296177

172

2619
7041
2036
6939
5113

274

1267

25289

ITT

10573
27292
1885
32026
7678
6842

12943

99239



Table 3.7-4 Tradeoff #2:

Personnel Requirements by Paygrade

Referenqe C.E. ITT
E-1 " 84978 . 6771 , 25516
E-2 46092 4226 . 18030
BE-3 65273 6067 23366
BE-4 92992 7910 - 28287 -
E-5 6842 315 4040
TOTAL 296177 25289 899239
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Table 3.7-5 Tradeoff #2:

Annual Recruits

Reference . C.E. ITT
11B 2101 Ii33 4576
19E 24659 4294 16644
31E 52951 1335 1236
31s - 27079 3981 18370
31V 36863 2108 3165
32G 1934 56 1393
35C 4886 258 2634
TQTAL 150473 13165 48018
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Table 3.7-6 Tradeoff #4 (Wartime) :

Personnel Requirements by MOS

Reference C.E. ITT

11B 4044 2221 8814
19E 33700 5969 22749
31E 72385 1634 1562
31s 71235 7244 22871
31lv 121151 4164 6279
32G - - -
35C - - -
TOTAL 302525 21232 62275
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Table 3.6-7 Tradeoff #4 (Wartime):

Personnel Reguirements by Paygrade

Reference C.E. _ ITT
E-1 86710 5788 16757
E-2 47520 3644 10941
E-3 69845 5209 15568
E-4 98450 6591 19009
TOTAL 302525 21232 62275
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Table 3.7-8 Tradeoff #4 (Wartime)
Annual Recruits

Reference C.E. ITT
11B 1750 961 3814
19E 20552 3640 13874
31E 47463 1071 1024
318 40861 4155 13119
31V 49949 1717 2589
32G - - -
35C - - -
TOTAL 160575 ' 11544 34420
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Table 3.7-9 TRADEOFF #2:

ANNUAL TRAINING MAI\II—DAY REQUIREMENTS

MOS/COURSE REF CE ITT
101-31E10 7024833 177110 158867
160-31510 2122158 303475 1417529
101-31vice 1972438 107413 161272
160-32G10 368617 10397 259782
XXX-35C10 529877 27980 285652
TOTAL 12017922 626374 2283102
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MOS/COURSE

101-31E10
160-~-31510
101-31v10
160-32G10

XXX=35C10

TOTAL

Table 3.7-10

TRADEOFF#2:

ANNUAL INSTRUCTOR REQUIREMENTS

REF

7618
1895
1462
293
392

11659

178

CE

193
301
100

11

39

644

ITT

174

1285

143

213

308

2122



MOS/COURSE

101~31E10
160-31s10
101-31V10
160-32G10

XXX-35C10

TOTAL

Table 3.7-11 TRADEOFF #2:

ANNUAL TRAINING COURSE COSTS

ik ol —— T T [ A 1P S T Bt} W t—n — ——— - —

REF

573536453
93899844
230789442
35445653

49973275

983644666

180

CE

16404285
31038779
15686387

3136231

5299894

73565577

ITT

16939077
135796488
21901244
25615881
30306562

230559252



Table 3.7-12 TRADEOFF #4:

ANNUAL TRAINING MAN-DAY REQUIREMENITS

v ——— o ———— i J—————— T —— " ——_ T i o

MOS/COURSE REF CE iTT
101-31E10 6296758 137659 135851
150-31s10 3202242 320622 1000072
101-31Vv1o 2672634 87489 131922
TOTAL 12171634 545771 1267844
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Table 3.7-13

MOS/COURSE

101-31E10
 160-31510

101-31Vv1o0

TOTAL

TRADEOFF #4:

ANNUAL INSTRUCTOR REQUIREMENTS

—— i — D . T A o iy et — —

REF

6828
2838

1967

11633

182"

CE

150
317

83

550

iTT

148
918

120

1186



Table 3.7-14

MOS/COURSE

101-31E10
160~31510

101-31Vv10

TOTAL

TRADEOFF #4:

ANNUAL TRAINING COURSE COSTS

ol o — i — Ty — T —— — — . ——— -

REF

514512791
303309058

311548798

1129370646

CE

15217955
32650435

13387420

61255809

183

ITT

15059467
96544107

18514529

130118103



Table 3.7-15 Tradeoff #2 (Wartime):
Availability Ratios (1984)

Reference C.E. 7T’
32G 0.15 . 0.21 1.01
35C 0.04 0.05 0.31

184



- AFQT

ART

ASARC
ASVAB
ATE
BCS
BDP
BIT
BITE
CE
CDB
CM
COMSEC
COPO
CTEA
D/s
DDI
DMDC
DoD
DRC
DSWS
DT /0T
ECCM
EMF
FQQPRI

G/S
HARDMAN
ICTP
IMPACT

ISD
ITT
IVRC
JILSP
LCHN
LsA
LSAR
LSI
MAC
MACRIT

MILPERCEN

MOH
MOS
MPT

LIST OF ACRONYMS

Armed Forces Qualification Tests

U.S. Army Research Institute for the Behavioral and
Social Sciences

Army System Acquisition Review Council

Armed Services Vocational Aptitude Battery

Automatic Test Equipment

Baseline Comparison System

Battlefield Development Plan

Built-In-Test

Built-In-Test-Equipment

Cincinnati Electronics

Consclidated Data Base

Corrective Maintenance

Communications Security

Chief of Personnel Operations

Cost and Training Effectiveness Analysis

Direct Support

Design Difference Index

Defense Manpower Data Center

Department of Defense

Dynamics Research Corporation

Division Support Weapon System

Development Test/Operational Test

Electronic Counter-Counter Measures

Army Enlisted Master File

Final Qualitative and Quantitative Personnel Require-
ments Information

General Support

Military Manpower vs. Hardware Procurement

Individual and Collective Training Plan

Interactive Manpower-Personnel Assessment and
Correlation Technology

Instructional Systems Development

International Telephone and Telegraph

Intra-Vehicular Remote Control

Joint Integrated Logistics Support Plan

Logistics Control Numbers

Logistic Support Analysis

Logistic Support Analysis Records

Large Scale Integration

Maintenance Allocation Charts

Army Manpower Authorization Criteria

U.S. Army Military Personnel Center

Manpack Operating Hours

Military Occupational Specialty

Manpower, Personnel and Training
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NATO
NCU

.0&0

PM

PMCS

PM TRADE

PRA
PV
R/M
R/T
RAM
RCS
ROC
sSDT
SINCGARS
S0JT
SRA
SRCU
SsC
STE
3-M

™
TRADOC
TRRA
TRRAMP
TTHS
VHF-FM
VOH
WSAP

LIST OF ACRONYMS (Continued)

North Atlantic Treaty Organization -- -
Net Centrol Unit

Operational and Organizational

Preventive Maintenance

Preventive Maintenance Checks and Services

Training Device Development with Logistic
Implications

Personnel Requirements Analysis

Perturbation Value

Reliability/Maintaingbility

Receiver/Transmitter

Reliability, Availability and Maintainability

Requirements Control Symbol

Required Operational Capability

System Description Technology

Single Channel Ground~Airborne Radio System

Supervised On~-the-Job Training

Specialized Repair Activity

Securable Remote Control Unit

U.S. Army Soldier Support Center

Self Test Equipment

Navy Maintenance Material Management System

Technical Manual

Training and Doctrine Command

Training Resource Requirements Analysis

Training Resource Requirements Analysis Master Program

Trainees, Transients, Holdees and Students

Very High Frequency-Frequency Modulated

Vehicular Operating Hours

Weapon System Acquisition Plan
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Appendix A

Engineering Analysis

This appendix is a detailed description of the Design Difference
Index (DDI} worksheets. The charts record the results of
engineering comparability analyses between reference and proposed .
equipments. Design differences between the reference components
and corresponding components in each of the contractor proposals
are listed. The R&M impacts of these design differences are
assessed, and findings are recorded in the last three columns.

Further understanding of DDI criteria is provided in Section 3.2.

COLUMN MEANING
Code « Audit number, contractor id;ntification
Reference « Reference system component
Proposed « Contractor component
Difference « Differences between reference and proposed
Source « Data description
Impact +« Change in R/M values
PV « Perturbation Value
Remarks « Comments



CODE

REFERENCE

PROPOSED DIFFERENCE SOURCE IMPACT PV REMARKS
8AAZ AN/ARC Receiver -~ General UH-1N 34 CM/PHM Data Decrease PM/CM - Utilize CE
CE 114¢ ) Transmitter Predictions
RST REF: +R/T not used as a manpackj DEP 11-5820-891-10 from LSA-02

and Contrel
Panel Group
Front and

Rear Section

used in aircraft {Handmounted}
configuration only

+ expetiences consziderable
vibration and G-forces during
normal operation

« solid state LSI

« synthesized self-test

+ retransmission capablilities

CE: » used in both manpack and
vehicular modes; R/T requires
interfaces with pack frame,
battery and antenna for
adaption to manpack

« plug-in interfaces for side-hat]
options

solid state LSX

« synthesized self-test

e retransmission capabilities

CE LSA-02




£~y

CODE REFERENCE| PROPOSED DIFFERENCE SOURCE IMPACT PV REMARKS
BRAT B /ARC= Recejver-

ce 114 () ‘fransmitter
{Continved) |R/T

and Control
Panel Group
Front and

Rear Section

INDICATOR ASSY

REF: Mechanical:

Ulses gears and chains to rotate
indicator drum.

Indicate frequency in 50KHZ steps

CE:

bDigita) Readoutk

on seven segment led's.
Indicates frequency (25KHZ steps)
modes, and built-in test.

Receiver-Transmitter Control

REF: Manual Switches

Change Erequency by rotating knob)
until indicator reads desired
frequency. Diglitally tuned
circuits.

CB: Preset Channel

switch or knob te increase
o1 decrease frequency can be
used

« Digitally tuned circuits-




CODE

REFERENCE

PROPOSED

. DIFFERENCE SOURCE IMPACT PV REMARKS
BM\AZ AN/ARC~ Hanpack/ General UH-IN 3M CM/PM Data becrease PM/CM - Otilize IPT
ITT 114 (} R/T Vehleular REF: « R/T not used as a Predictions from
R/T manpack; used in alrcraft DEP  11-5820-890-10 L5h = 02
and Conktrol (hardmounted) configuration only
Panel Group « experiences conslderable ITT LSA - 02

Front and
Rear Section

vibration and G-forces
during norma) operation
golid state LSY

synthesized self-test

« retransmission capabilities

ITT: « used in both manpack
and vehicular modes; R/T requires)
Interfaces with pack frame,
battery and antenna for
adaption to manpack

+ plug-in interfaces for side-hat
options

solid state LSI

synthesized self-test

+ retransmission capabilities

- .




-5

S

and Control
Panel Group
Front ang

Rear Section

indicator drum.
Indicate frequency in
50 KiZ steps

ITT:

Digital Readout on seven
segment led's, Indicates
frequency (25 KHZ steps)
modes, and bullt-in test.

Control Module

REF: « Manual Switches
Change frequency by rotating
knob until indicator reads
desired frequency.

+ Digitally tuned circuits

ITT: » Heyboard is used to
‘assign freguency. It also

has preset channels 4o determine
freguency

« Digitally 'tuned ciccuits

CODE REFERENCE| PROPOSED DIFFERENCE SOURCE IMPACT PV REMARKS
Chassis and Diaplay
8ANZ AN/ARC -~
ITT { ) 114 () REF: Mechanical:
{Continued) R/T Uses gears and chains to rotate




P

4 -
CODE REFERENCE|] PROPOSED DIFFERENCE SOURCE IMPACT PV REMARKS
BABZ antenna Hanpack REF: Alirborne &oupler Unjit Navy 3-M data frem the E-2¢ Decreased PM/CM - Utflize CE Predictions
Coupler Antenna With analog devices such as coils | TH 11-5821-259-20 from LSA-02
C 2041/AR Coupler and tuning drives CE L8h-02
CE {From B=-2C} PEE L1-5820-891-10
CE:
More state-of-the-art equipment/
Logic and Control Circuits
utilized/improved R/M
L
bl;
8ABZ Same - REF: Same as Above. Wavy 3-M data from E=-2C
ITT

ITT:

The impedance matching unit is
contalned in_the R/T

DEP 1L-5820-890-10
17T LEM-02

Decreased PM/CM

In¢luded in ITT LSA-02
€or R/T Unit {8RAZ)




L+¥

CODE REFERENCE| PROPOSED DIFFERENGE SOURCE IMPACT PV REMARKS
H - ~§9 1~ - hange ORG guarterly
oLt MT=892 whi CB: DEP 11-5820~891-10 Decreased PM Cl g
cgz pRc-gS/ Antgnna Waht: .06 1b TH 11-5820-667-12 {repalr} task time from
Manpack Length: 4.0 ft .2 te the .01 (replace) task
time in contractor MAC
REF:
Length: 3.0 £t For reference
workload data, utilize
Installation and removal similar MAC chart values for
AT-271/PRC
Fewer tasks identified by
contractor, repair task not
identified by contractor
8ACZ ‘Same ‘Hanpack ) 1T7; DEP 11~5820-8950-10 INCR/DECR PM - Change freq of crew inspect
7% whip Length:t 1 Meter ITT LSA=02,L5h MAC task f£rom l/wk to 1/18 MOH
g Antenna

Installatien and Removal similar

TM 11-5820-667-12

Decrease PM

Change ORG {repair) task
time from .2 to the 2 .01
{R&R} tasks Llmes and task
freq Erom quartecly to
01/4380 MOH each

For reference workload data,
utilize MAC chart values
for AT-27y PRC




CODE

REFERENCE| PROPOSED DIFFERENCE SOURCE IMPACT PV REMARKS
L REF CE
BBEZ i AS5-1729/VRC Vehiculax Wok {lkx) 10.0 1.5 TH l1-5885~262-15 Decrease PB/CM - Utilize CE
CE " Antenna Hgt (in) DEP 11-5820-891-10 Predictions from
i Base 14.25 9.0 CE LSA~02 LSA-02 [for
Upper 64.0 56.0 R/T Unit {BAAZ))
Lower '52.5 57.0
REF & CE Similar
Pecrease PH/CH - Utilize ITT
aoee Bame vehicular ITT: 2 Meter or 3 Meter Whip TM 11-5985-262-15
Predictions from
ITT Antenna PEP 11-5820-890-10 P

hntenna Control and Matching
Function performed in REF

By MK-5707/VRC is performed

in ITT by Ant Contr and Matching
component of R/T

ITT LSA-02

LSA~02




v

D

CODE REFERENCE| PROPOSED DIFFERENCE SOURCE IMPACT PV REMARKS
88G2 MT-1029/VRC Mounting Assy REF: Single Mount T™ 11-5820-401-12 Increase PM/CM - Utilize CE
CE {AN/VRC=12) Single Designed to hold one R/T/No TH 11-5820-401-34-3 Predictions from
or Reference Workload Available LSA-02
apIz Dual
CE CE: Single or Dual Unit DEP 11-5820-891-10
Pepending upon conagutration/ CE LSA-02
each has interconnect DOR
attached to it and is able to
hold add-on equipment. {COMSEC,
ECCM slde bhat, etc.}
Increase PH/CM Utilize ITT
BDIZ Same Mount ing REF: Same as above. DEP 11-5820-890-10 Predictions from
CE Basge T L1-5820-401-12 LSA-02

ITT: bDual Mount only used 1n
all vehieular configqurations/
mount has interconnecting box
and is able to hold add-on units

T™ 11-5820-401-34-3
ITT LSA-02




CODE REFERENCE| PROPOSED DIFFERENCE SOURCE IMPACT PV REMARKS
BCHZ AM 6175/URC RF Amplifier AM6176 used for CM/PM workload -~ | EC-130Q Decreased CM - Utilize CE Predictions
CE RF hmplifier detailed REF te proposed egpk 3M CH/EM Pata from LSh-02
6481 A-1 compar ison could not be & WUC Manual
X {from EC-130¢) determlned/improved R/M DEP l1-5820-891-10
‘3 CE: LSA-02
"
8CHZ Same Power Amplifier Same as Above EC-1300 3M CM/PM Data Decreased CM - ptllize ITT
I'TT

& WUC Manual

DEP 11-5820-890-10

ITT LSA-02

?redictions
from LSA-02




IT-¥

CODE REFERENCE| PROPOSED DIFFERENCE SOURCE IMPACT PV REMARKS
BCKZ Cable Cable REF: ™ 11-3820-401-12
8BDZ Assy Assys Similiar to the
acyz (AN/VRC~12) Proposed System ™ 11-5820-401-34-3
apsz )
cE
CE: .
Cables may be of different DEP 11-5820-891-10 Increase PM/CM 1.0 gtlhze CE Predictions
, sizes with little impact CE LSA-02 ron LSh092
. on workload
Joxz Same Cable REF: T 11-5820-401-12 No Change 1.0
8BDZ Asays Same as hbove TH 11-5820-401-34-3
8CyY2 ,
9DST
e

ITT:
Same a3 C.B,

DEP 11-5820-05%0-10




¢1-¥

CODE REFERENCE|] PROPOSED DIFFERENCE SOURCE iMPACT PV REMARKS
8h0Z Battery, Dry Battery, RT- REF: Battery Life T 11-5820-667-12 Increase PM/CH
CE BA=-4386/u Manpack 60 Hours BEP 11-5820-891-10 No Change BPM/CM 1.0 Utilize contractor LSA-02;
{AN/PRC=77) hpply to gao%z
DE: Battery Life Tasks/Fregs
24+ Hours
% Case, REF: Magnesium Increase PM - jjueilize remove
} Battery Battery and replace freq of
H 1/24 OPHRS
CE:  Disposable, {Task included under B8AZZ
Lithium Battery in CELSA-02)
]
L
1
P
8n0% Same Hanpack REF: Battery Life ™™ 11-5820-667-12 Decrease PM/CM - Util1ze ITT predictions from
Battery, Dry 60 Hours DEP 11-5820-890-~1¢ LSA~02
ITT ) ITT: Battery Life Ut1lize remove and replace
32 Hours freq) of 1/30 OPHRS
Battery Case
REF: Magnesium
) ITT: Lithium




£E1-¥

Lighter and
More Rugged

CODE REFERENCE| PROPOSED DIFFERENCE SOURCE IMPACT PV REMARKS
ansn 6482H Headset Samilac No Change 1.0
CE 4173/hIC
Headset
BASE 6482p Headset Similar No Change 1.0
M92A/u Microphane
Microphone
BART | Handset Handset Similar Decrease CM - Utilize CE
H-189/u H=-250/u CE Handset Predictions
Lighter and From LSA-02
CE More Rugged
BASA Same Headset Similar No Change 1.0
It
855 Same Headset Similar No Change l.o
ITT Hicrophone
© BARZ Handset Handset Similar | No Change 1.0
ITP H-189%/u ITT Handset :




y1-¥

CODE REFERENCE] PROPOSED DIFFERENCE SOURCE IMPACYT PV REMARKS
avzz Backpack Backpacic Simiiar TH 11-5620-667-17 No Change 1.0
[t ] (PRC=77) DEF 11-5820-§91-10
avaz Same Packpack Similar ™ 11-5820-667-12 No Change
DEP 11-5820-800-10
ITT




SI-¥

CODPE

REFERENCE

PROPOSED

easier access for repalr
and fault isolation/improved
R/M

DIFFERENCE SOURCE IMPACT PV REMARKS
8622 SN416( )/ ECCM REF: Different type of Havy 34 Data
CE ABY 761 } Sidehat synchronizer than that of KC-130F Aircraft
Electronic proposed systems but functions R/M Summary
Synchronizer similar/RER tasks performed Oct. 81 - Sep B2
IFF Gear at D/S Level/Modular type parts | Harris 3090P n/T
{ECCH) : Instruction Manual
CE:
. video gating, power supply
and filter elements
not required in proposed/
Beparate unit added to R/T/ DEP 11-5820-851-10 Decrease CH - Utilize CE Predictions
R&R Taskz done at ORG Level/ From LSA-02
Improved R/M/Separate unit
instead of single card
8Gz2 Same ECCHM Module REF: Same as Above . Vavy 3M Data
iTT KC~13- F Alrcraft
. R/M Summary
Oct. 81-Sep 82 :
. ITT: Video gating, Power Supply | Harris 30%0p R/T
- and Eilter elements not required| Inatruction Manual
in proposed/single card makes DEP 11-5820-890-10 Decrease CH e.8 , hpply to Task Pregs.




°e1-¥

CODE REFERENCE| PROPOSED DIFFERENCE SOURCE I{MPACT PV REMARKS
BR2Z VINSON COMSEC/ } VINSON COMSEC Mone T™ 11-5610-256-12 No Change Lo Ky-28 R/M Data
KY-57 TM 11-5B10-256~0P-2/3/4
CR Navy 3-M Data for KY-28
Encoder from E-2¢ A/C

o e

DEP 11-5820-891-10

from E-2C hircraft

Utilized for reference
1ieu of K¥-57 Data

which was unavailable

1
BR2Z Same VINSON COMSEC None TH 11-5810-256-12 Mo Change 1.0 Same as Above
14T TM 11-5810-256-0P~2/3/4
Navy 3-M Data for KY-28
Encoder from E-2C A/C

DEP 11-5820-890-10




CODE REFERENCE| PROPOSED DIFFERENCE SOURCE IMPACT PV REMARKS
8B0Z C2645( )/ Interconnecting [C2645 used for CM/PM workload- BE-2C Alrcraft Decrease CH - Utilize CE Predictions
CE nMLC-14 Box =~ no other unlt similiar to proposed M CHM/PM Data from LSA-02
ICS Control Single ! & WUC Manual
80wz or REF: Single Unit utilized for
CB Dual, both single and dual DEP 11-5620-891-~10
R/T applications
CE: LSA-02
CE: Single or Dual Unit/
Improved R/M
BOWZ Same Mounting C2645 Used for CM/PM Workload E-2C Aireraft Decrease CM - Utilize ITT Predictions
ITT hdapter, No other unit similar to proposed | 3M CM/BM Data & WUC Manual from LSA-02
. Vehicle
Radio REF: Sane as above DER 11-5820-890~10

ITT: Single Unlt utilized for
both single and dual R/T
npplications/improved R/M

ITT LSA-02




8T-¥-

CODE REFERENCE| PROPOSED DIFFERENCE SOURCE IMPACT PV REMARKS
BNZZ KYK-13/TSEC | ECCM Fill REF: PM Derived from TM=-11-5810-256-0P=2/3/4 Decrease PM - Ukrlize CE Predictions
CE Electronic Jevice 5810 TMS TM-11~-5810-256-12 from LSA-02

Transfer CM perived from NHavy 3-M Data (R/M CM Should not change
Fill Device . Navy 3-M bata for Summary 10/81 - 9/82) significantly hut
KGX=40 Crypto Device for KGX-40 Crypto CE LSA-02 shows
bevice CH reduction
-Battery Replacement DEP }1-5820-891-10
Quarterly CE LSA-02 .
Fill Battery, Battery, CE: Similar Design and
BA-1372/L Memory Use
-Battery Replacement
Apnually
Fill Cable Fill Cable
8NZ7Z Same KYK-13/TSEC No Change TH-11-5810-256-0P~2/3/4 No Change PM/CM L.0
ITT Elecktronic T™-11-5810~-256-12
* Transfer New Design not Specified

Fill pevice

Fill Battery,
BA-1372/0

Fill Cable

by contractotr

Navy 3~M Data {R/M
Summacy 10/81 -~ 9/82)
for KGX-40 Crypto
Device

bEP-11-5820-890-10)




61T-%

REFERFMNCE

CODE PROPOSED DIFFERENCE SOURCE IMPACT PV REMARKS
Bpzz C4162(V) /AIC22 (V] IVR Control REF: Equipment Description Navy 3M-Data PMCM Workload - utilize
hssy of C4162(V) could not be found. from P=3C Alrcraft Should increase CE Predictions
CE ICS Contrel Design differences bazed on TM 11-5830-340-12 but CE LBA-02 From L5a-02
{P=3n/C) comparision with AM=1780/VRC shows CM reduction
(AN/VIC~1}
One box with amplifier
moat advanced item
we have RAM-D.
Access CE: Two sgeparate boxes/ DEP 11~5820-891-10
Control Hore complex operation/ CE [LSA-02
Box More troubleshooting
needed to isolate fault/
Inprove failure rate
per box dua to design
comparability
s
8PZZ Same Intra REF: One box. The closest Havy 3M-Data
ITT Vehicular systen to thia unit, from P-3C Afrcraft
: Remote ™™ 11-5830-340-12
Control
Increase CM 1,2 ppply to task frequencies

I?T: More functions

are jincluded In the box.
Fallure rate will ipcrease
ag a result,

DEP 11~-5820-890-10




6g-¥

CODPE

REFERENCE

PROPOSED

DIFFERENCE SOURCE IMPACT PV REMARKS
8QA% Control Securable REF:  Remote REC & XMT Required Operational Decrease PM/CM - Utilize 0s0 Plan
CE Radio Set Remote 3.3 KM, Capabilities (ROC) MTBOMF (MAV) of
C-2328/GRA~3% | control Battery Life 0&0 Plan . 1250 and MTTRS:
¥ (Remote Unit (SRCU) Expectancy, 24 hours 0 - .25 hr
Control B/S = .75 hr
Group} G/S = 2.5 hr
Spread task fregs
BASELINE: Remote REC & XMT across maint levels
4KM, law ref ie
BOBZ Battery Battery Battery Life 0 -~ .666
CE Unspecified p/s = .312
Basic Unit More G/s - 022
Complex W/Regmt
to control more
functions (BIT, ECCM,
COMSEC, Etc.})
BIT Electronics will
simplify repair tasks
80AZ Same Intercennecting ROC Decrease PM/CM - Sdame as Above
ITT Box, Remote Same hs hhove DEP 11-5820-890-10
N Control 050 Plan
8QBZ Battery

17T




c~Y

CODE

REFERENCE

PROPOSED

DIFFERENCE

SOURCE

IMPACT

PV

REMARKS

BMzz
CE

KYX=14 /TSEC
Net Control
devace

Fill Battery,
BA~-1372/u

Fill Cable

Net Control
Unit

Battery, NCU
BhA-5847

Pill Cable

REF: PM Derived from 5810 TMS

CHM derived from Navy 3-M data for
KGX—~40 Crypto device

CE: Keyboard for PB Inputs
Replaces Mechanical knobs
and dials

= Memory added for
flexibility

~ NCU Pattery Requires
weekly Repl rather than
quarterly, in REF

M 11-5610-256-0P-2,/3/4

TH 11-5810-256-12

Navy 3-M data (R/M summacy
10/81-3/82)

for KGX-40 Crypto device
DEP 11-5820-89)~10

CE LShA-02

Increase PM

CM should increase by PV
of 1.2 but CE LSA-02
shows M

Reduction

Dtilize CE Predictions
from LSA~02

aMz2
JITT

Same

@

Function Performed by Manpack/
Vehicular R/T

DEP-11-5810-890-10

Decrease PM/CM

Included in ITT LSA-02
for R/T Unit {BARZ)




zz—¥- -

CODE REFERENCE| PROPOSED DIFFERENCE SOURCE IMPACT PV REMARKS
8022 CV2837/ARCH4 Digital REF: Has an analeog to digital 3M pbata Increase CM 1.2 hpply to Task Fregs
CE {v) bata conver ter/Hardmounted Unit P-3 Aireraft
Device
Signal Dbata
Converter
{P=3n/C)
CE: Add~on unit/
more complex circultry
DEP 11-5820-891-10
: o compensate for greater
. range of bands per second/
Also has measuring unit
and memory
0GZ2 Same bata REF: Same as Above M Data P=3 Alrcraft Increase CM 1.2 APply to Task Freqs
ITT Rate =-Shift some CM to - Shift all R&R workload
. Rdapter lower maint. level S Org level

ITT: Module to be installed
and removed from R/T Unit/
Easler rpemove and replace done
at ORS level

DEP 11-5820-890-10




Appendix B

Manpower Requirements Analysis

Appendix Bl contains the worksheets used to record the annual
maintenance manhours for SINCGARS. Tables Bl-1 to B1l=-3 are

the detailed sheets for each econtractor and Table Bl-4 summarizes

the totals from the detail sheets.

Appendix B2 and B3 contain the worksheets used to record the
annual maintenance manhours for Tradeoffs #2 and #4 respectively.
As with Appendix Bl, Tables B2-1 to B2-3 and B3-1 to B3-3 are

the detailed sheets for the respective contractors and Tables
B2-4 and B3-4 being the summary sheet.

The workload {(annual maintenance manhours) was divided by the
appropriate availability factor (4380 hours for operators and
3285 hours for maintainers) to produce the respective maintenance
manpower requirements contained in the main section of this

report.



Table Bl-1:

SINCGARS

Reference System Army~Wide/Wartime
Annual Maintenance Manhours

MAINTENANCE  MOS/SKILL CONFIGURATION

LEVEL LEVEL V1 V2 V3 V4 V5 V6 V7 TOTAL
CREW 11B10/19E10 10062080 5350324 18887772 16687582 14050634 8863056 1352186 75253634
ORG 31vio 17267945 7374541 11576866 79333714 50498576 3549601 8502882 178104125
D/S 31E10 3760929 3182926 4782787 17007884 7723157 618387 2130333 39206403
31510 1945904 2061312 7798705 7829945 5314056 940052 18276482 44166456
a/s 31E10 3622744 2599360 5138740 18996536 7486868 795449 1360804 40000501
31510 342149 244950 726341 590178 806328 61626 152069 2923641
32G10 602470 485168 1272621 1930864 1116334 10030 110453 5527940
32G20 442176 442176 993654 1838260 993654 48579 99365 4857864
35C10 120209 120209 433015 778795 565132 60476 139225 2217061
2631481 690367 1559272 3776021 2950283 178901 12141111

35C20

354786



Table B1-2:

SINCGARS
CE Army-Wide/Wartime
Annual Maintenance Manhours

MAINTENANCE ~ MOS/SKILL CONFIGURATION

LEVEL LEVEL V1 v2 v3 V4 3 V6 V7 TOTAL
CREW 11B10/19E10 5523302 1463782 3738850 3867990 1692432 476854 304709 17067919
ORG 31vio 330314 570534 137281 2346514 2219728 195172 305107 6118650
D/S 31E10 180520 103522 187121 350204 359856 48533 84308 1314064
31510 552705 369069 623626 854786 1378953 67655 186040 4032834
G/S 31E10 55662 26221 . 63023 122646 133905 26447 40694 468598
31810 366882 244588 412227 563337 916060 44785 125688 2673547
32G10 6739 7025 14080 28729 16097 737 1507 74914
32G20 12827 12799 28640 53015 28865 1410 2882 140438
35C10 21095 . 21235 34735 130017 55709 5699 9845 278335

35C20 67455 57344 103732 202011 162088 17066 29260 639556



Table B1-3:

SINCGARS
ITT Army-Wide/Wartime
Annual Maintenance Manhours

MAINTENANCE  MOS/SKILL CONFIGURATION

LEVEL LEVEL V1 V2 V3 7 V5 V6 V7 TOTAL

CREW 11B10/19E10 21931476 1366323 26967100 5856217 4014747 5182768 620297 65939328

ORG 31V10 777266 931313 1867469 3464584 1227486 330483 626108 9224709

D/s 31E10 76015 63217 100757 256295 196326 36164 57205 785879

31510 2700463 2574807 6329166 9462488 6964439 432398 815326 29279087

= G/S 31E10 47334 30239 47897 54659 595835 19883 123668 919515
> 31810 207073 228099 396176 563337 917060 43198 35453 2390396
32G10 351186 351186 396590 1459985 789181 38352 78918 3456398

32G20 353741 353741 397462 1472608 794923 42696 79492 3494663

35C10 913238 320634 166498 1873674 941034 82381 192972 4490431

35C20 1145218 557133 701862 2513532 1250246 23743 36882 6231616



MATNTENANCE

CREW

ORG

D/S

G/S

Table Bl-4:

SINCGARS
Army-Wide/Wartime

Annual Maintenance Manhour Summary

MOS/SKILL

11B10/19ELO0

31vio

31E10

31510

31E10
31510
32G10
32G20
35C10

35C20

REFERENCE

75,253,634
178,104,125

39,206,403 -

44,166,456

40,000,501
2,923,641
5,527,940
4,857,864
2,217,061

12,141,111

CE

17,067,919

6,118,650

1,314,064

4,032,834

468,598
2,673,547
74,914
140,438
278,335

639,556

ITT

65,939,328
9,224,709

785,879

29,279,087

919,515
2,390,396
3,345,398
3,494,663
4,490,431

6,231,616



Table B2-1 Tradeoff #2:

SINCGARS
Reference System Army-Wide/Wartime
Annual Maintenance Manhours

MAINTENANCE  MOS/SKILL CONFIGURATION ‘

LEVEL LEVEL V1 V2 V3 Vi V5 V6 V7 TOTAL
CREW 11B10/19E10 12071869 6419382 22661773 20021959 16858077 10633940 1622339 102361209
ORG 31v10 23023926 9832721 13892239 95200457 60598291 4307911 10203459 217059003
D/S 31E10 4014572 3243902 4739345 17409461 7267789 633495 2356399 59664963
31510 2594538 2748416 9350446 9394934 6373367 1140878 2193178 53534357
G/S 31E10 14839326 3465813 6166488 22795843 8984241 965383 1682964 48900058
31510 456198 326600 871610 703213 967594 74792 182482 3582489
32G10 803294 646890 1327146 2317037 1339600 12172 132543 6578691
32G20 589568 589568 1192385 2205912 1192385 58957 110238 5939012
35C10 160279 160279 519617 930554 678158 72396 162070 2683353

35C20 3505642 1900489 2871127 4531225 1054339 217121 925743 15005686



Table B2-2 Tradeoff #2:

SINCGARS
CE Army-Wide/Wartime
Annual Maintenance Manhours

MAINTENANCE + MOS/SKILL CONFIGURATION

LEVEL LEVEL Vi V2 V3 Y/ V5 V6 A\ TOTAL
CREW 11B10/19E10 6514299 1729618 4386654 4563829 199684 588392 359554 20129190
ORG 3110 440418 760712 l64737 2865817 2663674 241722 378128 7515208
D/s 31E10 240693 138029 224545 447245 431827 58901 101170 1642410
31510 7368939 492092 748351 1725743 1854744 82108 223248 5055225
G/S 31E10 74216 34962 ‘75627 141175 167186 32897 48833 581396
31510 489176 326117 494273 676005 1145272 62353 150826 3344022
32G10 8985 9266 13896 34474 19317 B95 1809 88642
32G20 17103 17066 34368 63618 33437 1712 3458 170762
35C10 28126 28314 46682 156021 66851 6918 11814 344726

35C20 89940 76458 124478 248413 194505 20712 25832 790338



Table B2~3 Tradeoff #2:

SINCGARS

ITT Army-Wide/Wartime
Annual Maintenance Manhours

MAINTENANCE  MOS/SKiLL CONFIGURATION |

LEVEL LEVEL Vi V2 v3 V4 V5 V6 V7 TOTAL

CREW 11B10/19E10 26313551 1638962 32348174 7024778 4851366 6218884 744495 79104210

ORG 31V10 1166354 1247751 2472963 3372983 1472983 601085 951330 11285449

D/S 31E10 101353 84289 120908 304592 235592 43890 68526 959150

31510 3600618 3433076 7590999 11354986 8352326 524772 978391 35835168

¥ G/S 31E10 63112 40318 “ 57476 65591 704001 24131 148402 1103031
oo

31510 276097 304132 475411 672005 1090472 52427 42543 2913087

32G10 468247 468247 475909 1715982 947017 46546 94702 4243650

32G20 471654 471654 476954 1755130 953908 51817 95391 4276508

35C10 1204651 427512 199798 2248409 1129241 99981 231567 5541159

35C20 1526957 742843 842235 3316238 1581295 28815 52258 8090643



MATNTENANCE

CREW

ORG

D/S

G/S

Table B2-4 Tradeoff#2:

SINCGARS
Army-Wide/Wartime

Annual Maintenance Manhour Summary

MOS/SKILL

11B10/19E10

31v10

31E10

31s10

31E10
31810
32G10
32G20
35C10

35C20

REFERENCE

102,361,209

217,059,003

59,664,963

53,534,357

48,900,058
3,582,489
6,578,691
5,939,012
2,683,353

15,005,686

CE

20,129,190

7,515,208

1,642,410

5,055,225

581,396
3,344,022
88,642
170,762
344,726

790,338

ITT

79,104,210

11,285,449

959,150

35,835,168

1,103,031
2,913,087
4,243,650
4,276,508
5,541,159

8,090,643
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Table B3-1 Tradeoff #4:

SINCGARS

Reference System Army-Wide/Wartime
Annual Maintenance Manhours

MAINTENANCE MOS/SKILL CONFIGURATION :
LEVEL LEVEL vi V2 V3 V4 V5 V6 V7 TOTAL
CREW 11B10/19E10 10062080 5350324 18887772 16687582 14050634 8863056 1352186 75253634
ORG 31v10 17267945 7374541 11576866 79333714 50498576 3549601 8502882 178104125
D/s 31E10 3760929 3182926 4782787 17007884 7723157 618387 2130333 39206403
31810 1945904 2061312 7798705 7829945 5314056 940052 18276482 44166456
G/s 31E10 3622744 2599360 5138740 18996536 7486868 795449 1360804 40000501
31510 1386795 1172294 2032617 4359302 2916316 120235 361887 13309446
318ASI 2751690 810576 1992287 4554816 3515414 239378 414011 14358172



Table B3~-2 Tradeoff #4:

SINCGARS
CE Army-Wide/Wartime
Annual Maintenance Manhours

TT-4

MAINTENANCE  MOS/SKILL CONFIGURATION

LEVEL LEVEL Vi V2 V3 VA Vb V6 V7 TOTAL
CREW 11B10/19E10 5523302 1463782 3738850 3867990 1692432 476854 304709 17067919
ORG 31V10 330314 570534 137281 2346514 2219728 199172 305107 6118650

D/S 31E10 180520 103522 187121 350204 359856 48533 84308 1314064
31510 552705 369069 623626 854786 1378953 67655 186040 4032834

G/S 31E10 55662 26221 63023 122646 133905 26447 40694 468598
315810 386448 264412 454947 645081 961022 46933 130077 2888900

31SASI 88550 78579 138466 332028 71918 22766 39704 917891



[ Rt 1

Table B3-3 Tradeoff #4:

SINCGARS
ITT Army-Wide/Wartime
Annual Maintenance Manhours

MAINTENANCE  MOS/SKILL CONFIGURATION , 1

LEVEL LEVEL Vi V2 V3 va V5 V6 V7 TOTAL
CREW 11B10/19E10 21931476 1366323 26967100 5856217 4014747 5182768 620297 65939328
ORG 31v10 277266 931313 1867469 3464584 1227486 330483 626108 9224709

D/S 31E10 76015 63217 100757 256295 196326 36164 57105 785879
31510 2700463 2574807 6329166 9462488 6964439 432398 815326 29279087

G/S 31E10 47334 30239 47897 54659 595835 19883 123668 919515
31510 911972 933025 1190228 3495930 2501165 124246 193863 9350459

31SASt 2058456 877767 868361 4387206 2191280 106124 229954 1072204¢



Table B3-4 Tradeoff #4:

SINCGARS
Army-Wide/Wartime
Annual Maintenance Manhour Summary

MAINTENANCE MOS/SKILL REFERENCE CE ITT
CREW 11B10/19E10 75,253,634 17,067,919 65,939,328
ORG 31v10 178,104,125 6,118,650 9,224,709
D/S 31E10 39,206,403 1,314,064 785,879
vy} s
) 31810 44,166,456 4,032,834 29,279,087
[
G/S 31E10 40,000,501 468,598 919,515
315810 13,309,446 2,888,900 9,350,459

315a0ASI 14,358,172 917,891 10,722,048
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Appendix C

Training Analysis

Cl1 COURSE MODIFICATION WORKSHEETS

Tables Cl-1 to Cl-12 contain the worksheets that were used to
modify existing courses and develop new courses. A full
description of the information contained on these worksheets
and how they are used in the training resource requirements

analysis can be found in Section 3.5.3.

C2 DETAILED COURSE RESOURCE REQUIREMENTS

This appendix contains the detailed course resource outputs
from the Training Resource Requirements Analysis Master Program
(TRRAMP) . Each table contains the detailed TRADOC cost matrix
used in the ATRM-159 report. The individual cost elements in
each matrix have been modified by the DRC-developed program to
reflect fhe impact of changes made by the SINCGARS design
configurations. The bottom of each table contains summaries

of the various training resoutces by individual program of

instruction (POI) and by total annual requirements.

PRECEDING PAGE BLANK NOT PEMED



COURSE:
SYSTEM:

11B10-0S0T
BCs, CE, ITT

Table Cl-1
COURSE MODIFICATION WORKSHEET

MOs . 11B10¢

EXISTING COURSE

NEW COURSE

COURSES USED TO PROJECT
NEW INSTRUCTION

TYFPE .
COURSE ANNEXES, FILES, AND wours | nstaue- | erou TASK COURSE ANNEXES, FILES, AND TYPE TYPE
. pS \ . uns | nstrue. | aroues COURSE ANNEXES, FILES, AND y
OBJECTIVES TIoN NUMBERS OBJECTIVES HOUR TlOEH ORJECTIVES HOURS !rl}’g}:;"uc GROUPS
FUNDAMENTAL TRAINING {(Common) FUNDAMENTAL TRAINING (Common} «
Annex A: .5 c hnnex A .5 C i
Identification, Preparation .5 D Identification Preparation .5 D
and Wear of the Uniform 1.0 PE2 and Wear of the Unifeorm 1.0 PE2
Subtotal 2,0 Subtotal 2.0
|
Annex B: .5 C hnnex B: .5 C
prill and Ceremonies +5 D Drill and Ceremonies .5 D
) 23.0 PE2 23.0 PE2
Subtotal [24.0 Subtotal 4.0
Annex C: 1.5 [+ Annex Ci 1,5 [
Guard Duty .B D Guard Duty .8 D
2.7 PEZ 2.7 PE2
Subtotal 5.0 Subtotal 5.0 i
Annex D: Annex D:
Inspections 24.0 PELl Inspections 4.0 PEL
. Subtotal 24.0 Subtotal 24,0
Annex B: Annex E:
Personal Health and Hygiene 2.0 F Perscnal Health and Hyglene 2,0 P
2.0 c 2.0 c
Subtotal 4.0 Subtotal 4.0
Annex P: 5 c Annex F: .5 [
Marches and Bivouacs .5 D Marches and Bivouacs .5 D
6.0 PEL 6.0 PEl
21.0 PE2 2k, 0 PE2
Subtotal 28.0 Subtotal 28,0
Annex G3 Annex Gt
Conditioning Obstacle Course 4.0 PE2 Conditiening Obstacla Course [ 4.0 PE2
‘ Subtotal 4.0 . | Subtotal 4.0
Annex GG: .1 c Annex GG: .1 [
Rifle Bayonet Fighting .4 o] Rifle Bayonet Fighting .4 n i
7.5 PE1 7.5 PEl
1.0 PE2 1.0 PE2
Subtotal 9.0 Subtotal 9.0

MIL G4



Table Cl-1 (Continuead)

COURSE MODIFICATION WORKSHEET

COURSE: 11B10-0SUT

MOS 11810
SYSTEM' BCS, CE, ITT
v
EXISTING COURSE NEW COURSE oW ;'d.iﬁ'ﬁﬁgrfgﬁm"
COURSE ANNEXES, FILES, AND- HoURs rarsfnuc- croups | TASK COURSE ANNEXES, FILES, AND vours | inerauc. | aroups COURSE ANNEXES, FILES, AND wours | INevaue
OBJECTIVES TION NUMBERS OBJECTIVES TIoN OBJECTIVES Ton €.} GROUPS
Annex H: Annex H:
Confidence Obstacle Course 4,0 PE2Z Confidence Obstacle Course 4.0 PE2
Subtotal 4.0 Subtotal 4.0
Annex I: 1.0 c Annex I: 1.0 o .
Basic Military Communications 1.0 s} Basic Military Communications .0 D
MCO0l: Operate Basic 5.0 PEL MC001l: Operate bBasic .9 v
Military Communication Equipment] 1.0 El Military Communication Equipment] 7.3 PE1
and Learn the Phonpetic Alphabet and Learn the Phonetic Alphabet .0 El .
Tasks: Tasks:
«Be familiar with basic oBe familiar with basic
mil ‘tary communication military communication
¥
sOperate telephone set PA-312/P% ‘ sOperate telephone set ThA-312/P7)
« Install and operate telephone »Install and operate telephone
set TA-1/PT set TA-1/PT
-Inséall radio set AN/PRC-77 «Install SINCGARS V1 Manpack
or AN/PRC-25 Eor operation
. eSend a radio message
«Send a radin message From: 250-~13El0
. Subtotal a.0 sPrepare for operation SINCGARS CClOovA: Prepare for Operation | 1.6 PE1l
ECCM unit Speech Secure TSEC/KY-57 ) v
' . Subtotal 2.5
+Prepare for operation and CEloac Prepacre for Operation .7 PEL
operate SIRCGARS Securable and Operate AN/GRA-39
Remoke Control Unit (SRCU)
Subtotal 11.2

MIL CWa



L3
COURSE: 11B10-0SUT
SYSTEM: BCS, CE, 1T

[

Table Cl-1 (Continued)
COURSE MODIFICATION WORKSHEET

Mos 11810

EXISTING COURSE NEW COURSE COURSES USED TO PROJECT
NEW INSTRUCTION
COURSE ANNEXES, FILES, AND | yiouns m;.e“uc_ croups | TASK COURSE ANNEXES, FILES, AND wouns | inerauc. | aroups COURSE ANNEXES, FILES, AND HOURS | inaE
OBJECTIVES TION NUMBERS OBJECTIVES Tion - ORJECTIVES OURS '|'|Q1[:|R 6. | GROUPS
Annex J: 1.0 c Annex J: 1.0 c )
Map Reading and Terrain 6.0 PEl Map Reading and Terrain 5.0 PEl ,
Association 1.0 Bl Association 1.0 El
Subtotal 8.0 Subtotal 8.0 .
Annex K: 2.0 c Annex H: 2.0 c !
Opposing Force Orientation 1.0 F Opposing Force Orlentation 1.0 F '
P
Subtotal 3.0 Subtotal 3.0
hnonex L: 3.5 c Annex L: 3.5 C i
Individual Tactical Training 28,0 PE2 Individual Tactical Training 28,0 PE2
4.0 El 5.0 Bl
Subtotal 35.5 Subtotal 35.5
Annex M: .5 Cc Annex M: .5 c
M203 Grenade Launcher .2 D M203 Grenade Launcher .2 D .
. 6.3 PEL 6.3 PE1
1.0 El 1.0 El
Subtotal 2,0 “ Subtotal 3.0
Annex N: N c Annex Wi .5 [
US Mines 5.8 PEl US Mines 5.5 PE1
., 2.0 .| B 2.0 El
Subtetal 8,0 Subtotal 8.0
Annex Q: .5 c Annex O: v5 [
US Mines and Antiarmor .5 n U8 Mines and Antiarmor 5 D
Trawning 6.0 PE1l Training 6.0 PEl .
1.0 El 1.0 El
Subtotal 8.0 Subtotal 8.0
Annex P: 5 c Annex P: .5 [+
M72A2 LAW .5 D M72A2 LAW .5 D
6.0 PE1 6.0 PELl
1.0 El 1.0 El
Subtotal 8.0 Subtotal 8.0




.90, .

Table Cl-1 (Continued)

COURSE MODIFICATION WORKSHEET
COURSE: 11B10-0SUT
. MOS 11B10
SYSTEM: BCS, CE, ITT
EXISTING COURSE NEW COURSE COURSES USED TO PROJECT
NEW INSTRUCTION
' TYPE
COURSE ANNEXES, FILES, AND' | poups | INSTRUC: | croups | TASK COURSE ANNEXES, FILES, AND wouns | IneE e | arou COURSE ANNEXES, FILES, AND Free
DBJECTIVES TIoN NUMBERS OBJEGTIVES o ¢ 7§ OBJECTIVES HOURS | INSTRUC- | GROUPS

Annex Q: .5 D Annex Q: .3 D
US Weapons Familiarization 3.5 PEL US Weapens Familiarization 3.5 PE1

Subtotal 4.0 Subtotal 4,0
Annex R: .5 [ Annex R: .5 C '
M2 Caliber .50 Machinegun 3.5 PEL M2 Caliber ,50 Machinegun 3.5 PE1

Subtotal 4.0 Subtotal 4.0
Annex S: .5 [ Annex 5: .5 o
Hand Grenades .5 D Hand Grenades .5 D

5.0 PE1l 5.0 PEL |
2.0 El 2.0 El

Subtotal 8.0 Subtotal 8.0
Annex T: 24.0 PEl Annex T: 24.0 PE1
Reinforcement Tralning and 4.0 PE2 Reinforcement Training and 4.9 PE2
Testing L 4,0 22 Testing 4.0 B2

Subtotal 32.0 Subtotal 32,0
Total Fundamental Training 238.4 Total Pundamental Training 230.4
MOS-URIQUE TRAINIRG MOS=-UNIQUE TRAINING
Anngx U: 3.3 o Abnex U: 3.3 Cc
¥60 Machinegun Qualification 24.7 PEL M60 Machinegun Qualfification 24.7 PEL

Subtotal 28.0 Subtotal 2B.0
Annex V: 1.9 [ Annex V: 1.9 c
H16A1 Advanced Rifle .2 D M16Al Advanced Rifle .2 D
Qualification 16.9 PEL Qualification 16.9 PEL

Subtotal 1%.0 Subtotal 1%.0
Annex W: .5 [ Annex W: .5 Cc
Military Operations on Urban .5 D tilliary Operations on Urban .5 D
Terrain 5.0 PEL Terrain 5.0 PEL v

Subtotal 6.0 Subtotal 6.0

MIL CW



COURSE:
SYSTEM

11Bl0-0SUT
BCs, CE, ITT

COURSE MODIFICATION WORKSHEET

Table Cl-1 (Continued)

Mos . 11810

EXISTING COURSE

NEW COURSE

COURSES USED TO PROJECT
NEW INSTRUCTION

TYPE
COURSE ANNEXES, FILES, AND- nours | msthrue. | aro TASK COURSE ANNEXES, FILES, AND TYPE TYPE
X \ X ups 3 \ COURSE ANNEXES, FILES, AND
OBJECTIVES TIoN NUMBERS ORJECTIVES HOURS !rl‘;lg'll:‘RUc GROUPS OBJECTIVES HOURS !rhllgLRUC- GROUPS
Annex X: 1.0 c Annex X: 1.0 C
Patrolling 9.0 PE1 Patrolling 9.9 PEl
Subtotal 10,0 Subtotal 10.0
Annex ¥: 4.0 [» Annex Y: 4.0 c
Squad Tactical Training .5 D Sguad Tactical Training .5 ]
40.5 PE2 40,5 PE2
Subtotal 45.0 Subtotal 45.0
Annex 2: 1.0 [» Annex Z: 1.0 (o !
Armored Carrier Operations .5 4] Armored Carrler Gperaktions .5 D )
Wo change in tasks except: 14.5 PEL No change in tasks except: 14.5 PELl |
« Prepare radio set AN/VRC-64 8.0 PE2 « Prepare SINCGARS radio set B.0 PE2
for cperation V5 vehicuwlar long range for
operation
Subtotal 24.0 Subtotal 24.0 '
Total MOS-Unique Training 132.0 Total MOS-Unique Training 132,0
Common Military Education 22,6 (v Common Military Education 22,6 c
Training .5 D Training 3.5 D )
1.3 F 1.3 F
1.2 TV 1.2 ™
1.0 s 1.0 ]
78.4 PEL 78.4 PE1
77.0 PE2 77.0 PE2
5.0 El 5.0 El
Subtotal 190.0 Subtotal { 190.0
Total Academic Time 560.5 Total Academic Time 563.7
Administrative Time 110.0 Administrative Time 110.0
Total Course Time 670.5 Total Course Time 673.7

MIL S



COURSE: 11810-0SUT
SYSTEM'  BCS, CE, ITT

Table Cl-1 (Continued)
COURSE MODIFICATION WORKSHEET

MOS 11810

COURSES USED TO PRDJECT

EXISTING COURSE NEW COURSE NEW INSTRUCTION
COURSE ANNEXES, FILES, AND HOURS ;.;vsfnuc. Groups | TASK COURSE ANNEXES, FILES, AND Hours | Ihetauc. | arours COURSE ANNEXES, FILES, AND HOURS ;rhT,Sl:rEHUC GROUPS
OBJECTIVES N TION NUMBERS ORJECTIVES TiON OBJECTIVES TION

Instructional Breakdown:

[l
e 0O W N e b D

e v

™~

AN
P O N DO MWW

=
[+
=4
]
=4
v
o
o
wn

Instructional Breakdown:

C 4%.9
D 11.1
F 4.3
™ 2.1
8 1,0
PEL 259.1
PE2 214.2
El 18.0
B2 4.0
Total 563.7

MIL v



COURSE:
SYSTEM.

250-13E10

BCS, CE, ITT

COURSE MODIFICATION WORKSHEET

Table C1-2

MOS 13510

EXISTING COURSE

NEW COURSE

COURSES USED TO PROJECT
NEW INSTRUCTION

TYPE
COURSE ANNEXES, FILES, AND* HOURs | INSTRUEC- | GROUP: TASK COURSE ANNEXES. EILES, AND TYPE ‘TYPE
A 3 . 3 . N HouRs ! INsTRuc. | Grours COURSE ANNEXES, FILES, AND Hou .
OBJECTIVES TION NUMBERS OBJECTIVES TiIo8 OBJECTIVES RS !I'TSLHUC GROUPS
Annex A: School of the Annex A: School of the
Soldier Soldier
hnnex B: Weapons Training OSUT ONLY Annex B: Weapons Training 0SUT ONLY
Annex €+ Combat Skills Annex C: Combat Skills
and Techniques and Techniques
annex bD: Communication/ Annex D: Communication/
Electrenics Department Electronics Department
CE100C CEloOC h
Radlo Sets AN/VRC-46 3.4 [+ SINCGARS Radio Set V6
VRC-47, and AN/GRA-39 5.0 PEl and Securable Remote 3.4 C
Subtotal 8.4 Contrel Unit 5.0 PE1l
Subtotal 8.4
CCl00J CCl00F
CEOI, Authentication Methods ' CECI, Authentication Methods \
Encrypt/Decrypt Numbers Encrypt/Decrypt Humbers
and Letters and Operations 1.7 [od and Lekters and Operations 1.7 [+
Code 8.7 PE3 Code 5.7 PEJ
Subtotal 8.4 Subtotal 8.4
. CE10BO CEL1OBO
Intercommunications Set .8 C Intercommunications Set .8 c
AN/VIC-1 1.7 PEl AN/VIC-1 1.7 PEl
Subtotal 2.5 Subtotal 2,5
CEloQE CE100E
Antennas RC=-292 and Antennas RC-292 and
AT=984 A/G 4.2 PEl AT-984 A/G 4.2 PE1

MIL CW-4



COURSE: 250-13E10
SYSTEM:

BCs, CE, ITT

COURSE MODIFICATION WORKSHEET

Table Cl-2 (Continued)

Mos 13E1f

EXISTING CCURSE

NEW COURSE

COURSES USED 70O PROJECT
NEW INSTRUCTION

TYPE
COURSE ANNEXES, FILES, AND wours | nsTRuc. | croups | TASK COURSE ANNEXES, FILES, AND TYPE COURSE ANNEXES, FILES, AND TyPe
OBJECTIVES TioN NUMBERS OBIECTIVES HOURS !rnlrcs,:‘nuc. GROUPS ORIECTIVES HOURS grr:lg"r“nuc- GROUPS
CELOBA CEl(BA
Radic Set AN/GRC-160 and 1.7 c SINCGARS Radic Set V6
Security Equipment KY-38 2,5 PE1 {Short Range Dismountable)
Subtotal 4.2 and Security Equipment KY-§7 1.7 [+
2.5 PE1
Subtotal 4,2
CC10BM CC10BM
Radictelephone Procedure 4.2 PE3 Radiotelephone Procedure 4.2 PE3
¢clocn
Loy Level Antijamming 4.2 PEL . ~
Procedures CCLO0%X PEL géigw\ 250-13£10
:;:g:;;sf:écgpzra:mn 1‘g ™ Prepare for Operatlon Speech 1.6 PELl
M ubtotal 5z Secutre TSEC/KY-57 .9 v
! Subtotal 2.5
Ccclo0l CCc1001
Examination and Critique 1.7 E3 Exanipation and Critique 1.7 E3
. 4.2 El 4.2 Bl
Subtotal 5.9 Subtotal 5.9
Annex E: Gunnery Department .9 c Annex E: Gunnery Department .9 o4 K
4,2 o] 4,2 D
8.4 PE1 9.4 PE1l
167.6 PE3 167.6 PE3
16.1 B3 16.1 E3
Subtotal 197.2 Subtetal 197.2
Annex F: Counterfire 3.0 c Annex F: Counterfire 3.0 c
Department 9.6 PE3 Depar tment 9.6 PE3}
1.7 E3 1.7 B3 ,
Subtotal 14.2 Subtotal 14,3

ML, Civa



COURSE: 250-13E1L0

SYSTEM. BCS, CE, ITT

Table Cl-2 (Continued)
COURSE MODIFICATION WORKSHEET

MOS 1ELG

EXISTING COURSE

NEW COURSE

COURSES USED TO PROJECT
NEW INSTRUCTION

TVPE

COURSE ANNEXES, FILES, AND: HOURS | INSTRUGC TASK COYVRASE TYPE TYPE
d - | GROUPS ANNEXES, FILES, AND COURSE ANNEXES, FILES, AN H
OBJ HOURS ] INSTRUC- | GROUPS g ' P
ECTIVES Tion NUMBERS OBJECTIVES TIoN OBJECTIVES HOURS ;-Tg&auc GROUPRS

Annex Gt 1.7 C Annex G: 1.7 [

TSEC/KY~57 Net Controller W9 ™ TSEC/KYV-4 Net Controller .9 TV

Training {VINSON)** 18.4 PEl Teaining [VANDAL)** 18.4 PEl

** Por Europe ~ bound 4.2 El *% For Europe - Bound 4.2 El

students only Subtetal 26.2 students only Subtotal 25.2

Tatal Academic Time 253.5 Total Academic Time 251.8

Total Nonacademic Time 11.5 Total Nonacademic Time 1.5

Total Course Time 265.0 Total Course Time 263.3

Instructional Breakdown:

o 1
D

El

El 1
PE1 2
PE3 188,
Total 53,

1,
4.
4.
9.
6
8

O U N o

v

Instructional Breakdown:

C 1
P

El

E3 1
PE1 2
PE3 18
v .
Total 251.8

MiL G4



T1-2

COURSE (DL0-19E10 (M5OA3)
SYSTEM* BCS, CE, ITT

Table Cl-3
COURSE MODIFIQATION WORKSHEET

M

0s 1910

EXISTING COURSE

NEW COURSE

COURSES USED TO PROJECT

NEW INSTRUCTION

TYPE
COURSE ANNEXES, FILES, AND* 3 TASK COURSE ANNEXES, FILES, AND TYPE TYPE
e e HOURS | INSTRUC. | GROUPS |\ co i HOURS | INSTRUC | GROUPS CoURsE e, A, AND HOURS | INSTRUG. | GROUPS
Annex A: .5 o hnnex Az .5 c
Drill and Ceremonies .5 D prill and Ceremonies .5 D
20.0 PE2 20.0 BE2
Subtotal 21.0 Subtotal 21.0
Annex B: 2.0 PE3 Annex B: 2,0 PE}
Identificatfon and Wearing Identification and Weating
of the Yniform of the Uniform
Subtot..l 2.0 Subtotal 2.0
Annex C: 19.0 PE3 Annex C: 19.0 PE3
Inspections Inspectiona
Subtotal 19.0 Subtotal 19.0
Annex Di 1.0 c Annex D: 1.0 c
Guard buty 4.0 PE2 Guard Duty 1.6 PE2
Subtotal 5.0 Subtotal 5.0
Annex E: 2.0 D Annex E: 2.0 D !
Harches and Bivouacs 17.0 PE2 Marches and Bivouacs 17.0 PE2
6.0 6.0 '
* Subtotal 25.0 Subtotal 25.0
 Annex F: 2.0 < Annex F: 2.0 C
Individual Tactacal Praining 2.5 o Individual Tactical Tralning 2.5 p
7.0 PE1 7.0 PEl
1.5 PE2 1.5 PE2
Subtotal 13.0 . Subtotal 13.0
Annex G: Annex G:
Hilitary Communications tilitary Communications
Basic Training: POI 21-114 Basic Training: P01 21-«1194
p. C-17-2, para. 4da 1.0 D p. C-17-2, para. 4a 1.0 D
Send a Radio Message 1.0 PEl Send a Radio Message 1.0 PE]
' Subtotal 2.0 Subtotal 2.0

MIL CW4



Table Cl-3 (Continued)

COURSE MODIFICATION WORKSHEET
COURSE:  010-19810 (MEORZ)

-
[

(A

MOS 19E1n
SYSTEM: pcs, CE, ITT
1 '
EXISTING COURSE NEW COURSE COUQSEEMS “&%‘E{%&f&gﬁﬂ
TYPE '
COURSE ANNEXES, FILES, AND- Houps | INsTRuc. | croups | TASK COURSE ANNEXES, FILES, AND TYPE COURSE ANMEXES, FILES, AND Tyre
: : , ‘ HOURS HSTALC. | GROU y . N
OBJECTIVES Tion NUMBERS OBJECTIVES ‘TIO}’“ PS OBJECTIVES HOURS !rr:lgLnuc GROUPS
Common Armer Training: Common Armor Training: .
CH 010 CH 010
Communicate ysing visual 1.0 c Commenicate Using visual 1.0 [
Signalling Techniques .0 PEL Signalling Techniques 1.0 PEl
Subtotal 2.0 Subtotal 2.0
CMO060 CMO60
Task 1: Mount Radio Task 1: Mount SINCGMRS
Set AN/VRC-64 or AN/GRC-16Q ¥4 Vehlcular Short and Long
(AN/VRC-53 or AN/GRC-125) .5 D Range Radio Set 5 D
1.0 PE1 1.0 PEL
Subtotal 1.5 Subtotal 1.5
Task 2: Perform Operator Task 2: Perform Operator '
Preventive Malntenance Preventive Malntenance
Checks and Services {PMCS) Checks and Services (EMCS)
on Radio Set AN/VRC-64 on SINCGARS V4 Vehicular .5 D
or AN/GRC-160 (AN/VRC-53 .5 D Short and Long Range Radlo Set | 1.0 PEL
or AN/GRC-125) 1.0 PEL —
. Subkotal 1.5 Subtotal 1.5
CHMOZ0 CM020
Task l: Operate Radio Set .5 [+ Task lr Operate SINCGARS .5 c !
AM/URC=64 ©r AH/GRC-160 1.0 b v4 vehicular Short and Long 1.0 D !
(AN/VRC-53 or AN/GRC-125) 2.5 PEL Range Radio Set 2.5 PEL
Subtotal 4.0 Subtotal 4.0
Task 2: Operake Intercommunl- .5 D Task 2: Operate Intercommuni- .5 D
cations Set 1.5 PEL cations Set 1.5 PEL
AN/VIC-1 Subtotal 2,0 AN/VIC-1 Subtotal 2.0
‘Task 3: Prepare for Dperation | 1.6 PE1 From: 250-13E10
SINCGARS ECCH Unit .9 D CCl0VA+ Prepare for Operation 1.6 PE}
2.5 Speech Securs TSEC/KY=57 .9 Ty
- Subtotal; 2,5 i
Annex G: Summary 1.5 c Annex G:  Summary 1.5 cC !
' 3.5 D 4.4 D
8.0 PELl 9.6 PEL
Total 13.0 Total 155

MIL CW-



£T1-0

COURSE: 010-19E10 [M60A3)

Table Cl-3 (Continued)

COURSE MODIFICATION WORKSHEET

MOS 1910
SYSTEM BCS, CE, ITT
EXISTING COURSE NEW COURSE COU?&';? l‘ll\lssfi%l'ngfl’ggJECT
COURSE ANNEXES, FILES, AND' | Houms ;rn:.s?raauc- Groups | TASK COURSE ANNEXES, FILES, AND Tre COURSE ANNEXES, FILES, AND TYPE
OBJECTIVES TION NUMBERS OBJECTIVES HOURS ;Tg‘rl;ﬂuc GROUPS OBJECTIVES HOURS tTr:cs'-rr“nuc GROUPS
Annex H: 2.0 o} aAnnex H: 2.0 c
Land Navigation .5 D Land Wavigation .5 D
3.5 PE3 3.5 PE3
1.0 El 1,0 El
Subtotal 7.0 Subtotal 7.0
hnnex I3 1.5 D Annex It 1,5 B ‘
#and Grenades 6.5 PEL Hand Grenades 6.5 PE],
Subtotal » 8.0 Subtoktal 8.0
Annex J: annex J:
Military Courtesies and Customs W5 C Military Ccourtesies and Customs .5 c
.5 D .5 o]
3.0 PE2 3.0 PE2
Subtotal 4,0 Subtotal 4.0
Annex K: Annex K:
Conditioning Ohstacle Coutse 2,0 D Conditioning Obstacle Course 2.0 D
2.0 PE2 ' 2.0 pE2
B Subtotal 4.0 Subtotal 4.0
Annex La 1.0 D Annex L: 1.0 D
Confidence Obstacle Course 3.0 PE2 Confidence Cbstacle Course 3.0 PE2
. Subtotal 4.0 Subtotal 4.0
Annex M: 2.0 4 Annex M: 2.0 c
First ald 2.9 D First Aid 2.9 D
5.0 PEL 5.0 PEL
2.1 PE2 2.1 PE2
Subtotal 12.¢ Subtotal 12.0
Annex Ni 4.1 c Annex N: 4.1 C
Huelear, Biological, and .5 o] Hutlear, Brological, and .5 D '
Chemical befense 9.0 PELl Chemical pefense 9.0 PEl
. .3 TE2 .9 PE2
. Subtotal 14.5 Subtotal 14.5
Annex O-Y: 24.0 C Annex Q-Y: 24.0 C
Role of the Army Role of the Army
Responsibilities of the Responsibilities of the
Soldier Soldier
Personal Health and Hygiene Personal Health and Hygiene
Code of Conduct Code of Conduct N

MIL CW



COURSE: 010-19E10 (M60A3)
SYSTEM BCS, CE, ITT

Table C1-3

(Continued)

COURSE MODIFICATION WORKSHEET

1%9E10

Mos

EXISTING COURSE

NEW COURSE

"

COURSES USED TO PROJECT
NEW INSTRUCTION

PT-0

) TYPE
COURSE ANNEXES, FILES, AND* | woums | INsTRUC: | Groups | TASK COURSE ANNEXES, FILES, AND Type COURSE TYeE
3 3 . ANNEXES, FILES, AND
OBJECTIVES Tion NUMBERS OBJECTIVES HOURS ‘T':‘gLHUC GROUPS OBJECTIVES HOURS lTl:lg};ﬂuc GROUPS
Total Nonacademic Time 206.0 Total Nonacademic Time 206.0
Total Course Time 654.4 Total Course Time 654.4

Instructional Breakdown:

[+ 66.8
D 22.90
PEl 212.4
PE2 92.7
PE3 5.5
El 49.0
Total 448.4

Instructional Breakdown:

[+ 66.8
D 22.0
PEL 214.0
PE2 92,7
PE3 5.5
El 49.0
Total 450,9

KMIL CW 4



Table Cl-4
COURSE MODIFICATIGN. WORKSHEET

SOURSE 131-31C10 mos __31E 10

von

SYSTEM plS, TFT - 3 R t 8. B E R
. . -
EX:STiNG CGLRS3E NEW CGURSE QOU';%E:-'S :::xssﬁ?aggrfoﬂgmm
ST T T dvee CoRE
B COURSE AHNEXES FILES, AND z i . TASK COURSE AMNEXES, FILES, ANC: . TVP_E TYPE
o onsEeT vEs e . o | HOURS | TSTRUC-| GROURS | Numeens | . . . . omsecrives . . - | MGURS INSTRLD: | GFOUPS B HOURS | INSTRUC. | GROUPS
il Annex A: -0 * T Annex i, ®os FOS
1 commen Electrcnics Basiec = = |=37=0 . |2 Ao - - Common-Elactronics Basiec - - |- 3Z,0. |~ €~ - - 1_
Subjeste | ) o 1 subjec=s .0 o] 1
.z 8.0 Pl 1 M- z.0 Pz 1
- . . - 1 E & Z -1635 SEL 4 .. oz ' H 3.5 2] 4
o= 11.5 +E3 1 ; : ES l:.5 PZ3 1
) i |=™ 1 3.0 El 1
< 350 B2 1 : 3. E3 1
Sustotal | 180:0 : . Suktotal 8:.0 -3
= < B -
Annex B: o= i Annex B: - .
Radic PFundewmertals * « = = o= ) Radio Tunjamentals - I x : '
I Bel: Irtceductida =0 Annox, 3.5 o 1 B0l: Int:odaction te Annex, 3.5 C 1
O(S}a;dic Principias: Trouble= .5 p 1 -J Radte 2riaciples, Trcuble- .5 b 1
H skooking, and -Test, Messure- 5 fuic¥] 4 shodting, -and ask, keasura- .5 P31 a
_3"' ment, ard Giagnostic Ecuipment i5 =3 1 ment, and-Disgnsstic Bquipgent | _ 25 BEs 1
R . - = _ tsubtotal 530 | + = - _gubtotal CES
- T T 0 o= o= o= 7 = . ) - £ 3 %, z 3 - B :
BC2: Schematre Liagrams = = | IS c 1 B02: Schématic-Diagrams = _ & c 1
i T o= 1.0 PE3 1 RS- 1.0 P23 1
E , ] =3 1 .5 E3 1
3 s 2 = f =:Subto.al 2.0 : . T Subtotal 2% : ,
z . = .= ' z : .
] BG3: Electror Trpes _3ls o 1 ¢ B03+ =Electron Tubes _ 35 c 1
: £ o= 5 |=3 1 - s 5 B3 1
3 Suotozal |~ 4.0 Subtotal 4.0
; BG4: Semiconcu¢_or Dewices _ 2035 fo) 1 B04: Sem.coaductor Gevices 2035 c 1 '
It 2.5 | 9EL 1 : Tz 275 Pzl 1
: 2.0 123 1 . 2.0 E: 1
. - _ - = - Tsustogal 45.—:0 :_ ; 4 . “Subtotal zasfo R
;] BO5: Pewer Tranzfoumers =5 k] 1 BO5S: Powszr Transformers - =5 C L
. = = 170 | 2E3, 1 N 1 P23 1 w
: .5 |23 1 25 E3 L
: E : = I Tgubto-al 2:0 H - x ¢ -+ 1 Sukkotal 270
N < -~ <
§ B(6: Electroric Power - 3.5 k34 1 B06: Electrdniz Power - 2-:_-5 o4 1
Supplies L o¥ 5:0 2R 4 Suppligs = s 550 203§ 4
1 .5 133 1 .5 E3. | 1
e R 8.0 3 g7 Tz “Subtotal 9:0 .
. - - - L - by B

. MIL G4



COURSE 101-31EL0
SYSTEM BCS, ITT

COURSE MODIFICATION WORKSHEET

Table Cl-4 {(Continued)

MOSs

31E 10

EXISTING COURSE

NEW COURSE

COURSES USED TO PROJECT
NEW INSTRUCTION

TYPE
COURSE ANNEXES, FILES, AND Hours | wsteuc | crous TASK COURSE ANNEXES, FILES, AND TVee TYRE
3 . 5 . Y HOURS | INSTRUC- | GROUPS COURSE ANNEXES, FILES, AND U INSTRUGC-
OBJECTIVES FION NUMBERS OBJECTIVES Ton OBIECTIVES HOURS InsT! c-| GROUPS

B07: ©Decibels and Transitor 10.0 c 1 B07: pecibels and Transitor 10.0 C 1
Amplifiers 4.5 PEL 4 Amplifiers 4.5 PEl 4
1.5 Bl 1 1.5 B3 1

Subtotal 16.0 Subtotal 16.0
BO8: FResonant Circuits and 6.0 c 1 B08: Resonant Circuits and 6.0 c 1
Radio Frequency Fllters 1.0 E3 1 Radio Frequency Filters 1.0 E3 1

Subtotal 7.0 Subtotal 7.0
B09: Coupling and.lmpeﬂance .5 F 1 B0%: Coupling and Impedance .5 F 1
Matching 2.0 C 1 Matching 2.0 [ 1
-5 E3 1 .5 E3 i

! Subtotal 3.0 Subtotal 3.0
() Blo: oscillators 1.8 |cC 1 B10: Oscillators 1.8 c 1
! 2.7 |PEL 4 2.7 PEL a
= .5 lE3 1 .5 E3 1

o Subtotal | 5.0 Subtotal 5.0
Bll: ‘Examination 2.0 E3 1 Bll: Examination 2.0 E3 1

. Subtotal 2,0 Subtotal 2.0
B12: Continuous Wave 15.0 c 1 Bl2: Continuous Wave 15.0 c 1
Transmittar 10.0 PE1 L} Pransmitter 10.0 PE1 4
1.0 BY 1 1.0 E3 1

Subtotal 26.0 Subtotal 26.0

|

Bl13: Amplitude ~ Modulated 4.0 C 1 Bll;: amplitude - Modulated 4.0 [ 1
Transmitter 9.0 PEl 4 Transmitter 9.0 PEL 4
1.0 E3 1 1.0 E] 1

Subtotal 14,0 Subtotal 14.0
Bl4: Single-Sideband 5.0 c 1 Bl4: Single~Sideband 5.0 (v 1
Transmitter 15.0 PEl 4 Transmitter 15.0 PEL 4
2.0 E3 1 2.0 E3 1

' Subtotal 22.0 Subtotal 22.0
BL5: Frequenay - Modulated 5.0 c 1 Bl5: Frequency = Modulated 5.0 c b
Transmitter 5.0 PEL 4 Transmitter 5.0 PEL 4
1.0 E3 1 1.0 E3 1

Subtotal 11.0 Subtotal 11.0

MIL CWa



Table Cl-4 (Continued)

COURSE MODIFICATION WORKSHEET
COURSE  101-11E19 MOS 31E10
SYSTEM. BCS, I4T
EXISTING COURSE NEW COURSE CQUESEEVS |t|{:SsI§r%Jngg§JECT
COURSE ANNEXES, FILES, AND | youns | etauc | arouss| TASK COURSE ANNEXES, FILES, AND | IYPE COURSE ANNEXES, FILES, AND TYPE
OBJECTIVES on NUMBERS OBJZCTIVES HOURS ;_:rg;nuc- GROUPS OBIRCTIVES HOURS #Té{,“”“’ GROUPS
Bl6: Radio Recelvers 14.0 C 1 Bl6: Radie Receivers 10.0 c 1 From: 041-34Y10
10.0 PEL 4 10.0 PEL 4 34¥10-Cl: Boolean Algebra .4 BM
. 3.0 ElL 1 3.0 El 1 3.0 PEZ
Subkotal | 23.0 Subtotal 23.0 -6 B3
N Subtotal 4.0
Br7: AN/VRC-12 Series Radio; 35.0 C 1 B17: SINCGARS Series Radio: 11.1—/ PI L
Troubleshoot, Analysis, and 8r.0 PEL 4 Troubleshoot, &nalysis, and -4, v 1 34Y16-C3: Biode Logic .4 PN
Alignment 4.0 El 1 Alignment . 11.5%| ma 3 3.0 PE2
Subtotal |120.0 15.0 PE3 1 ) E3
4.8 Bl 1 Subtotal 4.0
1.2 E3 1
' Subtotal 70.0 From: 102-35L10
ﬁ] i/ Annex G
— =" Includes .8 hours of PM kype qf instruqtion, Standard Lightweight Avienies
~ 2/ Communication Equipment
. . “ neludes 6.0 hours of PE2 typd of lnstyuetion.
' G01: Performing Basic Tests 4.8 PE1l
. on Radio Set AM/ARC-114 | 2.2 PI
Subtotal 7.0
' . GD2: Isolating Malfunctions 20.3 PE1
in Radio Set AN/ARC-114 4.3 PI
.4 ™
Subtotal 25.0
G03: Adjust Radio Set ' 6.4 PEl
AN/ARC-114 .6 PI
Subtotal 7.0
G04, Examination 2.9 El
.1 PI
Subtotal 3.0
G05;: Troubleshoot Malfunctiong 15.0 PE3
in C-6533/ARC 3.0 PI
Subtotal | 18.0
GO6: Examination 1.9 El ’
L1 PI
Subteotal 2,0

MIL CW-4
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GOURSE 101-31ElQ

SYSTEM.HCS' 177

Table Cl-4 (Continued)

CQURSE MODIFICATION WORKSHEET

MOs 31ELQ

EXISTING COURSE

NEW COURSE

COURSES USED TO, PROJECT
NEW INSTRUCTION

TYPE
COURSE ANNEXES, FILES, AND' . TASK COURSE ANNEXES, FILES, AND TYPE TYPE
OBJECTIVES HOURS ] NSTRUC- | GROUPS | ) imecns OBJECTIVES HOURS | INSTAUC- | GROUPS e omEcTves A HOURS | STRUC: | GROUPS
Bl8: AN/GRC-106 Radio: 5.0 o] 1 . B1lB: AN/GRC-1061 Troubleshootd 35.0 c 1
Troubleshooting,” Analysls, and| 90.0 PEL 4 ing, Analysis, and Alignment 40.0 pE} 4
6.0 El 6.0 El 1
Subtotal 131.0 Subtotal |[131.0
B19: Antennas, Trapsmission 7.0 [+ 1 Bl%: Antennas, Transmiasion 7.0 C 1
Lines, and Radio - Wave 1.0 E3 1 Lines, and Radio - Have 1.0 EJ 1
Subtotal 8.0 Subtotal 8.0
B2¢: Radio Teletypewriter 4.0 c 1 B20: Radic Teletypewriter 4.0 c 1
Principles 1.0 E3 1 Principles 1.0 E3 1 ‘
Subkotal 5.0 Subtotal 5.0
Annex B: Summary 171.8 [+ 1 Annex B: Summacy 136.8 [ 1
.5 D 1 oA TV 1
.5 F 1 +5 F 1
. 235.2 PEL 4 11.1 PI 1
2.0 FE] 1 191,7 FEl 4
. 13.0 Bl 1 +5 D 1
17.0 E3 1 17.0 PE3 1
Total 440.0 13.8 EL 1
. 18.2 E3 1
. Total 390.0
Annex C: Annex C
Common Precision Soldering .5 [+ 1 Common Precision Soldering .5 c 1
.8 v 1 .8 ™ 1
33.7 PEL 4 33.7 PEL q
5.0 El 1 5.0 El
Subtotal 40.0 Subtotal | 40.0
Annex D: Annex D3
Job Training Exercise 5.5 C 1 Job Training Exercise 5.5 c 1
2.3 ™ 1 2.3 ™ 1
17.3 PI 1 17.3 PI 1
' 198.3 PE1 4 198.3 PEL 4
1.6 PE3 1 1.6 YE3 1
41.0 El 1 41.0 El 1
Subtotal 266.0 Subtotal [266.0

MIL CW-4
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COURSE: 101~31EL0
SYSTEM BCS, ITT

Table Cl-4 (Continued)
COURSE MODIFICATION WORKSHEET

31E10
Mos

EXISTING COURSE

NEW COURSE

COURSES USED TO PROJECT
NEW INSTRUCTION

TYPE
COURSE ANNEXES, FILES, AND' | wouns | INsTRUC. | croues | TASK COURSE ANNEXES, FILES, AND TYPE COURSE ANNEXE P
s 3 2 , e . S, FILES, AND
OBJECTIVES TN NUMBERS QRJECTIVES HOURS ;r.lr‘s)};ﬂuc GROUPS OBIECTIVES HOURS Ernllg;nuc- GROUPS
Total Academic Time 826.0 Total hcademic Time 776.0
Inprocessing 12.¢ Inprocessing 12.0
outprocessing 8.0 Outprocessing 8.0
Total Nonacademic Time 20.0 Total Honacademic Time 20,0
Total Course Time 846.0 Total Course Time 786.0

tnstructional Breakdown:

c 214.3
7 3.1
s 1.5
F .5
PI 25.3
PEL 483.7
PE3 15,1
El 62,0
E3 20.0
Tatal 826.0

Instguctional Breakdown:

c 179.8
v 3.5
o 1.5
F .5
PI 36 .4
PEl 440.2
PEJ 30,1
El 62,8
E3 212
Total 716.0

MIL CW-S



COURSE 101-31ElD
SYSTEM- - CE

Table Cl-5
COURSE MODIFICATION WORKSHEET

MOS 3EL0

0Z-2

EXISTING COURSE

NEW COURSE

COURSES USED TO PROJECT

NEW INSTRUCTION

TYFE YPE TYPE
COURSE ANNEXES, FILES, AND* Uhs | INSTRUC. TASK COURSE ANNEXES, FILES, AND T g COURSE ANNEXES, FILES, AND
OBJECTIVES HOURS ToN GROUPS NUMBERS OBJECTIVES HOURS ;_h:g\;‘lnuc GROUPS OBJECTIVES HOURS !rnlsgﬂ:;nuc GROUPS
Annex A: Annex A:
Common Electronics Basic 7.0 |cC 1 Common Electronics Basic 37.0 C 1
Subjects 1.9 D 1 Subjects 1.0 p 1
8.0 PI 1 8.0 PI 1
16.5 | PEl q 16.5 PEL 4
11.5 |PE3 1 1.5 PE3
3.0 (Rl 1 3.0 El 1
3.0 |E3 1 3.0 E3 1
Subtotal 80,0 Subtotal | 80.0
Annex B: hnhex B:
Radio Fundamentals 3.5 |C 1 Radio Fundamentals 3.5 [ 1
BO0l: Introduction to Annéx, .5 D 1 BOL: Introduction to Annex, .5 p 1
Radio Pr inciples, Trouble~ .5 PE1 4 Radio Principles, Trouble- .5 PE1l 4
shooting, and Test, Management .5 |B3 1 shooting, and Test, Management .5 E3 13
and Diagnostic Egquipment and Diagnostic Equipment
Subteotal 5.0 Subtotal 5.0
BO2:; Schamatic Diagrams .5 [ 1 B02: Schematic Diagrams .5 c 1
1.0 PE3 1 L.0 PEZ 1
.5 |=3 1 .5 E3 L )
Subtotal 2.0 subtotal [ 2.0 }
. B03: Electron Tubes 3.5 |c 1 B03: Electron Tubes 3.5 c L
W3 El 1 .5 E3 L |
Subtotal 4,0 Subtotal 4.0 I
B)4: Semlconductor Devices 20,5 |C 1 B041 Semiconductor Devices 20.5 c L]
2.5 |pE1 1 2.5 PEL 1
2.0 |E3 1 2.0 E3 L
Subtotal 25,0 Subtotal 25.0

MIL CVW-4



Table Cl-5 (Continued)

COURSE MODIFICATION WORKSHEET

TZ-0. .

COLASE 101-31EL0 Mos 31EL0
SYSTEM. CE
cou o 0JE
EXISTING COURSE NEW COURSE ﬁiqu |tr<:ss?rnJgrng cT
COURSE ANNEXES, FILES, AND vobrs | e ue anoups | TASK COURSE ANNEXES, FILES, AND TYPE COURSE ANNEXES, FILES, AND TYPE
4 ¢ L - ul 4 ' HOURS GROU . i NSTRUC-| G
OBJECTIVES Tion HUMBERS OBJEGTIVES Tayiue P OBIEETIVES HouRs e AOUFS
B05: Power Transformers .5 c 1 BOS: Power Transformers .5 c 1
1.0 PE3 1 1.0 PE3 1 f
.5 B3 1 -3 E3 1 ‘
Subtotal 2.0 Subtotal 2.0
B06; Electrunic Power Suppliey 3.5 C 1 B0G: Electronic power Supplies|{ 3.5 (o4 1
5.0 PEl 4 5.0 PELl 4
.5 E3 L .5 B3 1
Subtotal 9.0 Subtotal 9.0
B(7: Decibels and Transmitter| 0.0 c 1 B0O7: Decibels and Transmitter | 10.0 C 1
Amplifiers 4.5 PEL 4 4.5 PEL 4
1.5 E3 1 1.5 E3 1
Subtotal 16.0 Subtotal | 16.0
BD8: Resonant Circuits and 6.0 o 1 BOB: Resonant Circuits and 6.0 (o 1
Radlo Frequoncy Filters 1.0 E3 L Radio Frequency Filters 1.0 E3 1
Subtotal 1.0 Subtotal 7.0
B09: Coupling and Impedence .5 F L B09: Coupling and Impedence .5 F 1
Matching 2.6 |c 1 Hatching 2.0 c 1
.5 E3 1 .5 B3 1
Subtotal 3.0 Subtotal 3.0
Bl10: Oscillators 1.8 c 1 2l0: oOscillators 1.8 < 1
2.7 PELl 4 2.7 PEL 14
) E3 1 .5 E3 L .
Subtotal 5.0 Subtotal 5.0
Bll: Examination 2,0 B3 1 Bll: Examipation 2.0 E3 1 !
. Subtotal 2.0 Subrotal 2.0
Bl2: Continuous Wave 15.¢ C 1 Bl2:; Continuous Wave 15.0 C 13
Transmitter 10.0 PEl 4 Transmitter 10.90 PELl i
1.0 E3 1 1.0 E3 L
Subtotal 26.0 Subtotal }26.0
Bl3: pamplitude-Modulated 4.0 C 1 813: Amplitude-Modulated 4.0 < 1
Transmitter 9.0 PEL 4 Transmitter 9.0 PE) I+
1.0 E3 1 1.0 E3 1
Subtotal A Subkotal 14.0

MIL cw4
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COURSE  101-31E10
SYSTEM (g

Table C1l-5 (Continued)
COURSE MODIFICATION WORKSHEET

Mos 31E10

EXISTING COURSE

NEW COURSE

COURSES USED TO PROJECT
NEW INSTRUCTION

TYPE
GOURSE ANMEXES, FILES, AND wours | NsTRUE. | GRouP TASK COURSE ANNEXES, FILES, AND TYPE TYPE
N 3 ] A . COURSE ANNEXES, FILES, AND 3
OBJECTIVES TION NUMBERS OBJECTIVES HOURS | MleTRue- | GRouPs OBJECTIVES HOURS | INSTRUC | GROUPS
Bl4: Single-Sideband 5.0 c L Bl4: Single-sideband 5.0 [+ 1
Transmitter 15.0 PEl 4 Transmitter 15.0 PEl 4
. 2.0 E3 1 2,0 E3 1
Subtotal 22.0 . Subtotal 22,0
815: Freqguency-Modulated 5.0 [ 1 Bl15: Freguency-Modulated 5.0 c 1
Transmitter 5.0 PFEL 4 Transmitter 5.0 PEl 4 '
1.0 E3 . 1.0 E3 1
Subtotal 11,0 Subtotal 11.0
i
Bl6: Radio Receivers 10.0 o] 1 Bl6: Radio Receivers 10.0 C 1
10.0 PEL 4 10.0 PE1 4
3.0 El 1 3.0 El 1
, Subtotal 23,0 Subtotal 23,0
Bl7: SINCGARS Series Radio: 11.1 P 1 Bl7: SYINCGARS Series Radio: 6.4 PI 1
Troubleshoot, Analysis, and .4 v 1 Troubleshoot, Analysis, and .3 ™ 1
-Alignment 37.5 PE1 4 Alignment 25.4 PE1l 4 ,
15.0 PE3 1 15.0 PE3 1
. 4.8 El 1 4.8 El 1
1.2 E3 1.2 E3 1
Subtotal 70.0 Subtotal 45.2
B1B: AN/GRC-106:Troubleshoot-| 35.0 c 1 Bl8: AN/GRC-106: Troubleshoot- 5.0 C 1
, ing, Analysis, and Alignment 90.0 PEl 4 Lng, Analysis,fand Alignment 90.0 PEl 4
' 6.0 |EL 6.0 El 1
Subtotal 131.0 Subtotal |L31.0
Bl9: Antennas, Tranamission 7.0 [+ 1 Bl%: Antennas, Transmisslon 7.0 c 1
Eines, and Radlo - Wave 1.0 B3 1 Lines, and Radie - Wave 1.0 B3 1
Propagation Propagation
Subtotal 8.0 Subtotal 8.0
B20: Radio Teletypewriker 4.0 [od 1 B20: Radio Teletypewriter 4.0 C 1
Principles 1.0 E3 1 Principles 1.0 E3 1
. Subtotal 5.0 Subtotal 5.0

MIL CW-4
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COURSE  101~31E10
SYSTEM, CE

Table Cl-5 (Continued)
COURSE MODIFICATION WORKSHEET

MOS 31ELD

EXISTING COURSE NEW COURSE COU?“SEEMS IL]GE;?[%JSTPROJECT
tON
TYPE
COURSE ANNEXES, FILES, AND- H INSTHLUC- TASK COURSE ANNEXES, FILES, AND TYPE TYPE
OBJECTIVES QLIRS 110:1" C- | GROUPS NUMBERS OBIECTIVES s HOURS 'T’IJSLRUC‘ GROUPS COURSE %E:g:f\;:;ljs AND HOURS !rrrg:‘lnuc. GROUPS
Annex C: Annex C:
Common Precision Soldering .5 c 1 Common Precision Soldering .5 ¢ 1
.8 ™ 1 .8 ™ 1
3.7 PEL 4 33.17 PE] 4
5.0 El 1 5.0 Bl 1
Subtotal 40.0 Subtotal 40.0
Annex D: Annex D:
Job Training Exercise 5.5 (o 2 Job Training Exercise 5.5 |cC 1
2.3 ™ 1 2,3 |1V 1
17.3 PI 1 17.3 |PIL 1
199.9 PEL 4 199.9 PEl1 4
41.0 El 1 41.0 |E1
Subtotal| 266.0 Subketal 266.0
Total Academic Time 776.0 Total Academic Time 751.2
Inprocessing 12,0 Inprocessing 12.0
Qutprecessing 8.0 Outprocessing 8.0
Total Nonacademic Time 20.0 Total Nopacademic Time 20,0
Total Course Time 796.0 Total Course Time 771.2

Instructional Breakdown

C 179.p
TV 3.5
D 1.5
F .5
PX 36.4
PEI 440.2
PE3 30.1
El 62,8
EJ 21.2
Total 776.0

Instructional Breakdown

c 179.8
™ 3.4
D 1.5
F .5
PI 31,7
PEL 429.7
PE} 22.5
El 60.9
E3 21,2
Total 751.2

MiL Ccwa
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COURSE:
SYSTEM:

160-31510
BCS

COURSE MODIFICATION WORKSHEET

Table Cl-6

MOs 131810

EXISTING COURSE

NEW COURSE

COURSES USED TO PROJECT
NEW INSTRUCTION

TYPE
COURSE ANNEXES, FILES, AND | woums | nsthuc. | croups | TASK COURSE ANNEXES, FILES, AND TYPE COURSE ANNEXES, FILES, AND TvPE
OBIECTIVES o NUMBERS OBJECTIVES HOURS !rl:tgLnuc- GROUPS ORIECTIVES HOURS ITrrgLnuc- GROUPS
Annex Az = Annex hs '
Basic Electronics Training 5.4 [+ 1 Bagie Electronics Training 5.4 [+ 1
. 34,6 PEl 2/3 34.6 PEl 2/3 |
1.0 El 2 4.0 El 2
Subtotal 44.0 Subtotal 44.0
Annex B: Annex B: A
i
)
Secucity Subjects 7.0 ¢ 1 Security Subijects 1.0 c 1
.5 D L .5 D 1
11.5 PEL 2/3 11.5 PE1 2/3
Subtotal 13.0 Subtotal 19.0
Annex C: annex C: .
Communicatlons Security . Communications Security
C0l: Operate Common Fill 1.0 [+ 1 C0l: Operate Common Fill 1.0 c 1
* Devices 1.0 D 1 Devices 1.0 o) 1
2.0 PEl 2/3 2.0 PEL 2/3
Subtotal 4.0 Subtotal 4.0
C02: Cennecting the TSEC/K¥-57 5.5 c 1 C02: Connecting the TSEC/KY-57 5.5 c i
' in n Back to Back 11.0 D 1 in a Back to Back 11.0 D 1
Configuration 5.5 PEL 2/3 Configuration 5.5 PEL 2/3
Subtotal 12.0 Subtotal 12.0
C03+ nRestote Lhe TSEC/KY-57 5.0 c 1 C03: Restore the TSEC/KY~57 5.0 c 1
.5 D 1 .5 D 1
11.5 PE1 2/3 11,5 PEL 2/3
Subtokal 17,0 Subtotal 17.0
‘C04: Performance Test Va2 (o 1 C04: Performance Test W2 [ 1
5.8 El 2 5.8 £l 2
H Subtotal 6.0 Subtotal 6.0
C05: Connect the Wireline 1.5 [ 1 C05: Connect the Wireline 1.5 o4 1
Adapter in a Back ko .5 D 1 Adapter in a Back to .5 D 1
Back Configuration 3.0 PEYl 2/3 Back Confiquration 3.0 PEL 2/3
Subtotal 5.0 Subtotal 5.0

MIL CW-3
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COURSE: 140-31510
SYSTEM. BCS

Table Cl-6 {(Continued)
COURSE MODIFICATION WORKSHEET

MOs

EXISTING COURSE

NEW COURSE COURSES USED TO PROJECT
NEW INSTRUCTION
COURSE ANNEXES, FILES, AND TYPE TASK ~ TYPE
3 N . Hours | insTRuc- | GrouPs GOURSE ANNEXES, FILES, AND COURSE ANNEXES, FILES TYPE
NU HOURS | INSTRUC- | GROUPS . . AND :
OBJECTIVES TioN MBERS DBJECTIVES vl OBIECTIVES HOURS _lrhllg'g‘FIUC GROUPS
C06: Restore the Wireline 2.0 [« 1 c06: Reatore the Wireline 2.0 c ‘ b3 ’
Adapter HYX-57/TSEC .7 D 1 adapter HYX-57/TSEC .7 D 1
4.3 PE1 /3 4.3 PEl 2/3
Subtotal 7.0 Subtotal 7.0
£07: Performance Test .2 [ 1 C07: Performance Test .2 o )3
4.8 Bl 2 4.8 El 2
Subtotal 5.0 Subtotal 5.0
C08-Cl0: TSEC/KY-58 2.7 [ 1 C08-Cl0: TSEC/RY-S58 2,7 c 1
1.5 P 1 1.8 D 1
1.0 PEl 2/3 1.0 PE1 2/3
4.8 El 2 4.8 Ei 2
Subtotal 16,0 Subtotal 16.0
Annex Ds ‘Annex Di
4.6 C 1 4.6 C 1
Speech Security Equipment 1.0 D 1 Speech Security Equipment 1.0 D 1 ’
TSEC/KY=-8 55,0 PEL 2,3 TSEC/RY=-8 55,0 PEl 2/3
. 5.4 El 2 9.4 El 2
Subtotal 710.0 Subkotal 0.0
‘Annex B: Annex B:
Speech Security Equipment 6.6 ¢ 1 Speech Security Equipment 6.6 [ T 1
TSEC/KY=-38 2.0 D 1 TSEC/KY-38 2.0 D 1
31.0 PEL 2/3 31.0 PE1l 2/3
9.4 El 2 9.4 El 2
Subtotal 49.0 Subtotal 49,0
Annex F: Annex F3
Speech Security Equipment 2.9 o 1 Spaech Security Equipment 2.9 c 1
TSEC/K¥Y-18 1.0 D 1 TSEC/KY-28 1,0 ] 1
' 44.5 PELl 2/3 44.5 PEL 2/3
5.6 El 2 5.6 El 2
. Subtotal 54.0 Subtotal 54.0 -~

MIL CW-4



COURSE: 160~31510
SYSTEM BCS

Table Ci-6 (Continued)
COURSE MODIFICATION WORKSHEET

Mos 31510

EXISTING COURSE

NEW COURSE COURSES USED TO PROJECT
NEW INSTRUCTION
TYPE
COURSE ANNEXES, FILES, AND- HOURS | INSTRU TASK TYPE
v g c- | sroups COURSE ANNEXES, FILES, AND COURSE TYPE
OBJECTIVES nen NUMBERS OBJECTIVES HOURS [ INSTRUG- | GROUPS Tomsecve HOURS | INSTRUC | GROUPS
Annex G: Annex G: !
Electronic Tactical 1.0 C 1 Electroniec Tactical 1.0 [+ 1
Teletypewr iter TSEC/KW-T7 62,0 PE} 2/3 Teletypewr iter TSEC/KW-7 62.0 PELl 2/3
7.0 El 2 7.0 El 2
Subtotal| 70.0 Subtotal| 70.0
Annex H:
SINCGARS Related Systems From: 041-34Y1¢
H02: Boolean Algebra .4 PM 1 Cl: Boolean Algebra 3.‘; PM2
3.0 PE2 1 P :‘;
.6 E3 1 -
0 Subtotal] 4.0 Subtotal 1.9
|
N i02: Biode Logic 4| 1 €3:  Blode Logic A
o 3.0 PE2 1 " s
.6 E3 1 —
. subtotall 2.0 Subtotal 4.0
Fram: 102-35L10
HO3: SINCGARS ECCM Unit q‘: :il 2/3 G0l: Performing Baslc Tests 4.8 PE1
Note: This is an on Radie Set AN/fRC-lstimt . 3(2} PI
. . estimate of the total a .
:;:i:ing'\;imin:pgzg on G02: Iselating Malfunctions 20,3 PEL
r r -
Circuit Card assemblies in Radio Set AN/ARC-114 4.: P1
in the ARC-114, 10 MHZ . -
Oseillator and phase Subtotal |25.0
. detector clircuit in
the ARC-114. . From: 041-34Y10
Subtotal 6.3 TT7T6KH: DMD Operation 1.6 D
' 3.4 PEl
HO4: SINCGARS Net 1.7 c 1
Control Unit 3.3 ) 1 Subtotal [ 4.0
' 10.1 | Bl {2/3 ‘
‘ subtotall 15.1 / TT76KI: Disassembly and 1.7 D
‘ Assembly of the DMD 4.2 PE1
Subtokal 5.9

MIL CW-4



Table Cl-6 {Continued)

COURSE MODIFICATION WORKSHEET .
COURSE:  160-31510

SYSTEM: BCS

COURSES USED TO PROJECT

LZ-2 -

EXISTING COURSE NEW ?OUHSE NEW INSTRUCTION
i
COURSE ANNEXES, FILES, AND s TASK COURSE ANNEXES, FILES, AND TYPE COUASE ANNEXES, FLLES, AND Tyre
a 4 ' Hou INSTRUG- | GROUPS * 4 - + r FNSTRUC. 4]
QRIECTIVES R§ Tion MUMBERS OBJECTIVES HouRs }r'fg:mc GROUPS OBJECTIVES HOURS Ton GROLPS
TT76KK - Functions of 1.7 c
Major Sections In the| 2.5 PE)
DMD
5 Subtotal 1.2
Annex H: Annex I: .
COMSEC Systems Training 7.0 c 1 COMSEC Systems Tralning 7.0 [ 1
5.0 D 1 5.0 D 1
54.0 PEL 2/3 54.0 PEL 2/3
5.0 El 2 9.0 El 2
Subtotal 75.0 Subtotal 75.0
hnngx 1: Annex J:
Common Preclsion Soldering 1.8 ™ 1 Common Precision Soldering 1.6 TV 1
33.4 FE1l 2/3 33.4 PEL 2/3
4.0 EL 2 4.0 El 2
Subtotal 3%.0 Subr;otal 39.0
Total academrc Time 492.0 Total Academic Time 621.4
Inprocessing 5.0 Inprocessing 5.0
Outprocessing B.0 Outprocessing 8.0
Bhysical Conditioning 19.0Q Phiysical Conditloning 19.0
Total Nonacademic Time 32.0 Total Nonacademic Time 32.0
Total Course Time 524.0 Total Course Time 553.4
Instructional Dreakdown: Instructional Breakdown:
c 52,6 [ 54.3 '
o 14.7 D 18.0
v L.6 TV 1.6
PEL 215.3 PM .8
PEL 144.0 PEL 231.2
BY 53.8 PEl 144.0
Total 492.0 PE2Z 6.0
. El 64.23
B3 _1.2
Total 521.4

MIL CW4
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Table Ci-7
COURSE MODIFICATION WORKSHEET

COURSE: 160-31510

SYSTEM'  cE M0s 31530
EXISTING COURSE
NEW COURSE COURSES USED TO PROJECT
NEW INSTRUCTION
TYPE
cou .
RSE AN”E’E‘ES' FILES, AND HouRs { INsTRUC- | croups | TASK COURSE ANNEXES, FILES, AND TYPE
OBJECTIVES \ TION NUMBERS Hours |nstruc. | crours COURSE ANNEXES, FILES, AND TYPE .
OBJECTIVES ' HOURS |INSTRUC-| GR
TION OBJECTIVES Ton OUPS
Annex A: Annex A: =
Basic BElectronics Training 5,4 c 1 Basic Electronics Tralning 5.4 c 1
34.6 PEl 2/3 34
.6 PE1 2/3
4.0 El 2 4.0 El 2
Subtotal 4.0 Subtotal 44.0 ro
Annex B: Annex B: é
Securlty Subjects 7.0 C 1 Security Subjects 7.0 ¢ 1
5.2 D 1 5.2 o} 1 .
il.s PEL 2/3 11.5 PEL 2/3 fw!
Subtotal 23.7 Subtotal 73,7 E
'] Annex c: Annex C: [’
¥} communications Secur ity communications Secuwrity L
C0l: oOperate Common Fill 1.0 [ 1 C0l: Operate Common Fill 1.0 c 1 ?'U(
+ Devices 1.0 D 1 Devices 1.0 D 1 b?‘
2.0 PEL 2/3 . 2.0 PEL 2/3 3
Subtotal 4.0 Subtotal 4.0
©02: " Connecting the TSEC/KY-57 5.5 o] 1 ¢02: Connecting the TSEC/KY- 5.5 | C 1 o]
1n a Back to Back 1.0 D 1 57 in a Back to Back 1.0 D 1 7
conflguxation 5.5 PEL 2/3 confaguration 5.5 PEL 2/3 :
. Subtotal 12.0 Subtotal 12.0
'C03: Restore the TSEC/KY=-57 5.0 ] 1 C03: Restore the TSEC/KY-57 5.0 c 1 z
.5 ] "1 .5 D 1
11.5 PE1 2/3 11.5 PEl 2/3
Subtotal 17.0 Subtotal 17.0 %
cha:  performance Test .2 c 1 ch4: Performance Test .2 c 1 Ea
5.8 El 2 5.8 EL 2 L ‘
Subtotal 5.0 Subtotal 5.0 é
*C05: Connect the Wireline 1.5 o 1 C05: Connect the Wireline 1.5 c 1 U
Adapter in a Back to .5 D 1 adapter in a Back to .5 n 1
. Back Configuration 3.0 PEl 273 Back Configuration 3.0 PELl 2/3
Subtotal 5.0 Subtotal 5.0
C06: Restore the Wireline 2.0 (o 1 c06; Restore the Wireline 2.0 [+ 1
hdapter HYX=57/TSEC .7 D 1 Adapter HYX-57/TSEC .7 o} 1
1.3 PE1 2/3 4.3 PEL 2/3
Subtotal 7.0 Subtotal 70

MIL CW ¢
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‘COURSE:

160-31510
SYSTEM: CE

Table Cl-7 (Continued)
COURSE MODIFICATION WORKSHEET

MOS

31510

EXISTING COURSE

NEW COURSE

COURSES USED TO PROJECT
NEW INSTRUCTION

TYPE .
COURSE ANNEXES, FILES, AND- . TASK COURSE AMNEXES, FILES, AND TYPE TYPE
OBJECTIVES Hous !rr:l(s)Lnuc GROUPS | numgens OBJECTIVES Houns '#g:fuc' GROUPS counsE AONNNE:'EEG:;LES' Ao HOURS 'J‘,‘g},““c' GROUPS
C07: Petformance Test .2 c 1 C07: Performance Test .2 o 1
\ 4.8 El 2 4.8 El 2
Subtotal 5.0 Subtotal 5.0
C08-Cl0: "TSEC/KY-58 2.7 [ 1 C08-Cl0: TSEC/RY-58 2.7 C 1
1.5 D 1 1.5 D 1
7.0 PEL " [ 2/3 7.0 PEL 2/3
4.8 El 2 4.8 El 2
Subtotal 16.0 Subtotal 16.0
Annex Dt 4.6 c 1 aAnnex D: 4.6 C 1
Speech Security Equipment 1.0 D 1 Speech Security Equipment 1.0 D 1
TSEC/KY-B 55,0 PEl 2/3 TSEC/KY-8 55.0 PE1l 2/3
9.4 El 2 9.4 El 2
Subtotal 70.0 Subtotal 70.0
Annex E: Annex E:
Speech Securlty Equipment 6.6 c 3 Speech Security Equipment 6.6 [« 1
TSEC/KY-38 2.0 B 1 TSEC/RY-36 2.0 D 1
' 3l.9 PE1 2/3 31.0 PE1 /3
9.4 El 2 9.3 El 2
Subtotal 49.0 Subtotal 49.0
Annex Fi Annex F:
Speech Security Equipment 2.9 c 1 Speech Security Equipment 2.9 [+ 1
TSEC/KY-28 1.0 13 1 TSEC/KY-28 1.0 D 1
44.5 PEL 2/3 44,5 PEl 2/3
5.6 El 2 5.6 El 2
Subtotal 54.0 Subtotal 54.0
Annex G: Annex G:
Electronic Tactical Teletype- 1.0 [ 10 Electronic Tactical Teletype- 1.9 o4 1
writer TSEC/KW-7 62.0 PEL 2/3 weiter TSEC/KW-7 62.0 PE1 2/3
' 7.0 El 2 7.0 El 2 !
Subtota. 70.0 Subtatal 70,0
honex i: Annex I:
SINCGARS Related Systems SINCGARS Related Systems
HOl: Boolean Algebra .4 ™ 1 HOL: Boolean Algebra ] c 1
3.0 PE2 1 1.0 PE2 1
.6 E3 "’ 1 .6 El 1
Subtotal 4.0 Subtotal 4.0

MIL CW4
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COURSE: 160=-31510

SYSTEM. CE

Table Cl-7 (Continued)
COURSE MODIFICATION WORKSHEET

MOs

31510

COURSES USED TO PROJECT

EXISTING COURSE NEW COURSE NEW INSTRUCTION
COURSE ANNEXES, FILES, AND- HOURS rnT’s':rEnuc. Groups | TASK COURSE ANNEXES, FILES, AND TYPE COURSE ANNEXES, FILES, AND Tyee
OBIECTIVES 1o NUMBERS OBJECTIVES HOURS | INSTRUG- | GROUPS OBJECTIVES HOURS | INSTRUG | GROUPS
H02: Blode Logic <4 PM 1 #02: Dlode Logle .4 o] )
3.0 PE1 1 3.0 PEZ 1
6 E3 1 .6 E3 1
Subtotal 4.0 Subtotal 4.0
HO2: SINCGARS ECCM Unit 5.8 PEL 2/3 HC3: SINCGARS ECCM Unit 3.3 PE] 2/3
.5 El 2 .5 El 2
Note: This is an The BC5 time is reduced
astimate of the total training by 40%.
time spent on the AL, AS
Al7 Cireult Card Aesemblids
in the ARC-114 10 Muz
oscillator and phase
detector circulk in the
ARC-114
Subtotal 6.3 Subtotal 38
H04: SINCGARS Het 1.7 C 104: SINCGARS Het Control 8.1 PEL 2/3
Control Unit 3.3 D Control Unit 1.0 Bl 2
- lo.1 PEL The BCS time Is reduced
Subtotal 15.1 by 40%. Subtotal 9,1
Annex I: Annex I:
COMSEC Systems Training 7.0 C 1 COMSEC Systems Training 1.0 [ 1
5.0 2} 1 5.0 D 1
54.0 PEl 2/3 54.0 PEL 2/3
9.0 El 2 9.0 Bl 2
Subtotal 75.0 Subtotal 75.0
Annex J: Annex J:
Common Precision 1.6 ™ 1 Commen Precision 1.6 T 1
Solder:ing 33.4 PE1 2/3 Soldering 33.4 PE1 2/3
4.0 El 2 40 El 2
Subtotal 6.6 Subtotal 36.6
Total Academic Time 521.4 Total Academic Time 512.9
Inprocessing 5.0 Inprocessing 5.0
Outprocessing 8.0 Cutprocessing 8,0
Physical Conditioning 1%.0 Physical Conditioning 19.0 ’
Total Nonacademle Time 32.0 Total Nonacademic Time 32.90
Tatal Cuurse Time 553.4 Total Course Time 544.9

MIL CW 4



Table Cl-7 (Continued)
COURSE MODIFICATION WORKSHEET

COURsE: 160-31810
l Mos 31510

SYSTEM-  CE i ;

1
EXISTING COURSE NEW COURSE COURSES USED TO PROJECT
NEW INSTRUCTION
TVPE
COURSE ANNEXES, FILES, ANS* | woups | insTRue. | groups |  TASK COURSE ANNEXES, FILES, AND TYPE COURSE ANNEXES, FILES, AND TYPE
OBJECTIVES TION NUMBERS OBIECTIVES HOURS | INSTRUG- | GROUFS OBJECTIVES HOURS | InSTRuc | crours

CE-D..

snstructionl Breakdown:

c 54.3
D le.0
™ 1.6
M .8
PEL 231.2
PEL 144.0
PE2 6.0
El 64.3
E3 L2
fotal 521.4

Instructional Breakdown:

[+

D

™v
PEl
PEL
PE2
El

E3
Total

- N

X —on

S e e e
Wi W Qo ool e

h

.

w
[
N o & s w
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COURSE 160-31510
SYSTEM, ITT

Table C1-8
COURSE MODIFICATION WORKSHEET

MOS 31510

EXISTING COURSE NEW COURSE COURSES USED TO PROJECT
NEW INSTRUCTION
COURSE ANNEXES, FILES, AND: HOURS ;rn?lfs?rEnuc GRoups | 1ASK COURSE ANNEXES, FILES, AND TYPE TYPE
" y ‘ COURSE
OBJECTIVES TioN NUMBERS ORJEGTIVES HOURS | INSTRUC- [ GROUPS RSE ANNEXES, FILES, AND HOURs | INsTRUC | GrouPs
TION OBJECTIVES TION
Anfiex A: Annex A: B
Basic Electronics Tralning 5.4 c 1 Basic Electronics Training 5.4 c 1
' 34,6 PEL 2/3 34.6 PE1 2/3
4.0 El 2 4.0 El - Z2
Subtotal 44.0 Subtotal 44.0
hnnex Bs - hnnex B: .
Security Subjects 7.0 [ 1 Security Subjects 2.0 [ 1
5 D 1 .5 | o 1
11.5 PEL 2/3 11.5 bELl 2/3
Subtotal 19.0 Subtotal 19.0
Annex C: Annex C:
Communfcations Security © Communlcations Security
c0l: Operate Common Fill 1.0 [ 1 CO0l: Operate Common Fill 1.0 [» 1
Devices 1.0 D 1 Devices 1.0 D 1
2.0 PEL 2/3 2.0 PEl 2/3
’ Subtotal 4.0 Subtotal 4.0
C02: . Cohnnecking to TSEC/KY-57 5.5 c 1 C02: Connecting to TSECYKY-57 5.5 cC 1 )
1n a Back to Back 1.0 D 1 in a Back to Back 1.0 D 1
configuration 5.5 PE1l 2/3 Configuration 5.5 PEL 2/3
. Subtotal 12.0 Subtotal 12.0
€03; Restore the TSEC/KY-57 5.0 C 1 ¢03: Restore the TSEC/KY-57 5.0 C 1
.5 D 1 .5 D 1
11.5 PEL 2/3 11.5 PEl 2/3
Subtotal 17.0 Subtotal 17.0
C04: Performance Test .2 c 1 C04: Pecrformance Tesk .2 [+ 1
.B Bl 2 5.8 El 2
Subtotal .0 Subtotal 6.0 '
,C05: Connect the Wireline 1.5 c 1 C05: Connect the Wirellne 1.5 c 1
' adapter in a Back to Bac .5 o, * 1 adapter in a Back to Back .5 D 1
, Configuration 3.0 PEl 2/3 Configuration 3.0} PE1 2/3
Subtotal 5.0 Subkotal 5.0

MIL CW-4
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CQURSE:
SYSTEM-

160-31510
ITT

COURSE MODIFICATION WORKSHEETY

Table C1-8 (Continued)

MOs

31510

EXISTING COURSE

NEW COURSE

COURSES USED 70 PROJECT
NEW INSTRUCTION |

TYPE TYPE : . TYFE
COURSE ANNEXES, FILES, AND" INSTRUC- TASK COURSE ANNEXES, FILES, AND g CCURSE ANNEXES, FILES, AND X
OBIECTIVES HOURS TT(S)L GROUPS NUMBERS OBJECTIVES HOURS {_l:l(s]‘;nuc GROUPS OBIECTIVES HOURS Erz«:g;auc GROUPS
C06: Restore the Wireline 2.0 c 1 C06: Restore the Wireline 2.0 c 1
hdapter HY¥YW-57/PSEC .7 b 1 Adaptec HYX~-57/TSEC 7 D 1
4.3 PEL /3 4.3 PE1 2/3
Subtotal 70.0 Subtotal 70.0
C07: Pecformance Test .2 c 1 C07: Performance Test 2 c 1
4.8 El 2 4.8 EL 2 .
Subtotal 5.0 subtotal 5.0
C08~Cl0: TSEQ/KY-58 2.7 < 1 C08-Cl0: TSEC/KY-58 2.7 c 1
1.5 D 1 1.5 D 1
7.0 PEl 2/3 7.0 PE1 2/3
1.8 El 2 3.8 Bl 2
Subtotal 16.9 Subtotal 16.0
|
Annex D: Annex D; )
Speech Security Equipment 1.6 [ 1 Speech Security Equipnent 4.6 ¢ 1
TESEC/KY-8 1.0 D 1 TSEC/KY-8 1.0 D 1
85.0 PE1 2/3 55.0 PELl /3 !
. 3.4 El 2 9.4 Bl 2
Subtotal 70.0 Subtotal T0.0
Annex E: Annex E:
Speech Security Equipment 5.6 < 1 Speech Security Equipment 6.6 c 1
TBEC/KY-38 2.0 D 1 TSEC/RY~38 2.0 D 1
K) PE} 2/3 3l.0 PEL 2/3
9.4 El 2 9.3 =1 2
Subtotal 4%.9 49.0
'| Annex F: Annex F:
Speech Security Eguipment 2.9 < 1 Speech Security Equipmenc 2.9 C 3
TSEC/KY~28 1.0 D 1 TSEC/KY-28 1.0 ] 1
44.5 PELl 2/3 44.5 PEL 2/3
5.6 EL 2 5.6 El 2
. Snbtotal 54.0 Subtotal 54.0

AtiL CVrq
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COURSE: 160-31510
SYSTEM*  ITT

COURSE MODIFICATION

Table Cl-8 (Continued)

WORKSHEET

MOS 31510

EXISTING COURSE

NEW COURSE

COURSES USED TO PROJECT
NEW INSTRUCTION

TYPE
COURSE ANNEXES, FILES, AND" Hours | InsTRuC. | Groups | TASK COURSE ANNEXES, FILES, AND TYPE COURSE ANNEXES, FILES, AND TYPE
OBJECTIVES o NUMBERS OBJECTIVES HOURS ;rrg;nuc- GROUPS OBIECTIVES HOURS 1 INSTRUC. | GROUPS
Annex G: Annex G:
Electronic Tactical 1.0 [« 1 Blectronic Tactical 1.0 ¢ 1
Teletypewr fter TSEC/KW=7 62,0 PEL 2/3 Teletypewriter TSEC/KW-7 62.0 PE1 2/3
7.0 El 2 7.0 El 2
Subtotal 70.0 Subtotal 70.0
Annex H: Annex H:
SINCGARS Related Systems SINCGARS Related Systems
101l: Boolean Algebra .4 PM 1 HOl: Boolean Algebra 4 BM 1
3.0 PE2 1 3.0 PE2 1
.6 B3 1 .6 E3 1
Subtotal 4.0 Subtotal 4.0
H02: Bicde Logle .4 PM 1 #02: Blode Logic 4 [ 1
3.0 |PE2 1 3.0 PEZ 1
.6 B3 1 .6 E3 1
Subtotal 4.0 Subtotal 4.0 '
H03: SINCGARS ECCM Unit 5.8 PELl 2/3 HO3: SINCGARS ECCM Unit 5,8 PEL 2/3
. «3 El 2 .5 El 2
Note: This 15 an Subtotal 5.3
estimate of the total
time spent on the Al,
' A5, and Al7 Circuit Card
assemblies in the ARC-
114 10 MHZ oscillator
and phrase detector
circuit in the ARC-114.
Subtotal | 6.3
Hes: SINCGARS Net Control 1.7 [ 1
Unit 3.3 D 1
10.1 PEL 2/3
Subtotal 15.1
Annex I:
Annex I:
COMSEC Systems Training 7.0 o 1 COMSEC Systems Tralning 7.0 c 1
5.0 |p 1 5.0 D }
54.0 PEL 2/3 54.0 PEL 2/3
2.0 |E1 2 9.0 El 2
Subtotal 75.0 Subtotal | 75.0
!
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Table C1l-8 {Continued)
COURSE MODIFICATION WORKSHEET

COURSE: 160-31510

) MOS , 31510
SYSTEM, ITT ! '
EXISTING COURSE NEW COURSE GO e 1O PROJECT
COURSE ANNEXES, FILES, AND* | wouRs ?.stfauc croups | TASK COURSE ANNEXES, FILES, AND TvPe COURSE ANNEXES, FILES, AND Tere
ORIECTIVES Tot NUMBERS OBIECTIVES HOURS | INSTRUG. | GROUPS Pl e HouRg | INSTRUG 1 GROUFS
Annest J: Annex J:
Common Precisiop Soldering 1.6 ™ 1 Common Precision Soldering 1.6 ™ L
33.4 PELl 2/3 33.4 PEL 2/3
4.0 El 2 .0 Bl 2
Subtotal 39.0 Subtokal 33.0

Total hsademic Time 521.4 Total Academic Time ' 506.3
Inprocessing 5.0 Inprocessing 5.0
Qutprocessing 8.0 Qutprocessing 8.0
Physical Conditioning 19.0 Physical conditioning 19,0
Total Henacademic Time 32.0 Total Nonacademic Time 32.0 W
Total Course Time 553.4 Potal Course Time 538.3 i
Isstructional Breakdown: Instructional Breakdown: .

c 54,3 c 52.6 |

D 18.0 ) D 13,7

™ L.6 ™ 1.6 .

20 .8 BH 3

BEL 211.2 . PEL 2211

PELl 144.0 PE1 144.0

PE2 6.0 PE2 6.0

EY 64.3 . El 4.3
« BT 1.2 E3 1.2 *

Total 521.4 Total 506.3 "
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COURSE 51-31v10
SYSTEM, pes

COURSE MODIFICATION WORKSHEET

Table C1-9

MOs

31v1i0

. EXISTING COURSE NEW COURSE COU?J-ZE&‘ Illil&‘é!_ér% JgTI"OHgJECT
L N
COURSE ANNEXES, FiLES, AND l yre TASK c E TYPE TYPE
: " HOURS | INSTRUC- | GRoups OURSE ANNEXES, FILES, AND HOURS | INS COURSE ANNEXES, FILES, AND
TRUC. | GROUPS - . h 3
OBJECTIVES .| TION NUMBERS ORJECTIVES TioN OBJECTIVES HOURS !rr:lg':"nuc GROUPRS
Annex A: JAnnex h: .
Course Introduction 1.0 PE3 2 Course Introduction .0 PE3 2
- Subkotal 1.0 Subtotal 1.0
Annex B 1.0 PEJ 2 Annex B: 3.0 PE3 2
Commen Subjecks -5 E2 & Common Subjects .5 B2 6 .
Subtotal 3.5 Subtotal 3.5
Annex C: 29,2 PEL & Annex C: 29,2 PE1 6
DC Circuits 2.3 El 4 DC Citguirts 2.3 El 4
Subtotal 31.5 Subtotal 31.5
Annex b, 43,9 PEL 6 Annex D: 43.9 PEL 6 ,
AC Fundamentals 2.6 El 4 AC Fundamentals 2.6 El 4
Subtotal 46.5 Subtotal 46.5
Annex E. 20.4 PE1 6 Annex E: 20,4 PEL [
Receiver Maintenance 4.6 El 4 Receiver Maintenance 4.6 El L]
. Subtotal 25.0 Subtotal 25.0
Annex F: 8.0 PEL [ Annex F: 8.0 PE1l 6
Soldecing 2.0 ELl 4 Soldering 2.0 El 4
- Subtotal 10.0 Subtotal 10.0
Annex G. 23.1 PE1l 6 Annex G: 23.1 PEL 6
Transpirtter Maintenance 4.9 el 4 Transmitter Maintenance 4.9 El 4
Subtotal 2B.0 Subtotal 28,0
Apnex H: 35.9 PEL 6
Troubleshoot Medium-Powered 11.2 PE3 2
FM Radio 6.5 ELl 4
Subtotal 53.6
"Annex I: 2.8 |pEL 6 Annex N 26.6  |pg1 P i;:r:; H%M-awm
Proublaunoot Low-Powered 5.2 PE1 2 Troubleshoot Low-Powered 6.2 PE3 2 CR261IA-- F¥ Principles e PEI 2
4 y - -
Fri Rua’a 3.5 Bl 4 BN Radlo 1.3 jE1 4 CR26HD: Radiotelephone 1.8 Pl 6
" Subtotal 33.5 Subtotal 6.3 Procedures .4 PE3 2
Subtotal 2.8
Annex J. 23,0 PEL 6 Annex I3 23.0 PEL 3
Troubleshoot Secured FY Radio 7.5 PE3 2 Troubleshoot Secured FM Radio 7.5 PE3 2
6.0 [l 4 6.0 |EL 4
Subtotal 36.5 Subtotal 36.5

ML Cw4



COURSE MODIFICATION WORKSHEET

Table Cl-9 (Continued)

COURSE: 101-31V10 MOS . 31¥10
SYSTEM, BCS
- k]
JECT
EXISTING COURSE NEW COURSE OO e INSTRUCTION
COURSE ANNEXES, FILES, AND HOURS R;PTERUC GRoups | TASK COURSE ANNEXES, FILES, AND TYPE COURSE ANNEXES, FILES, AND ~ Tre
! d " ' * . 1] g " ou STRUC- | GROUP!
OBJECTIVES § NUMBERS OBJECTIVES HOURS | INSTRUC- | GROUPS ORJECTIVES HOURS ROUPS
TION TION TION
Annex J: Froms 101-31V10
Troubleshoot Medium-Powerad Anpex H: Troubleshoot Medium-
FM Radic Poweted FM Radics
1. Apptication and Ideptifica- | 1.7 PE3 2 CR264#B: Application and 1.7 PE3 2
tion of SINCGARS Identiffcation of AN/VRC-12
Series Radios
2. Installation of SINCGARS 2,2 PE1l 6 CR26RC: 1Installation of 2.2 PE1l 6
AN/VRC-12 Series Radios .4 PE3 2
(AN/VRC-47)
H 3. Evaluate Operation of 3.8 PEL 6 CR26HE: Evaluate Operation of 3.8 PE1l [
: SINCGARS T PE3 2 RN/VRC-12 Series Radiocs .7 PE3 2
4. ‘Troubleshoot SINCGARS 1.4 PEL [ CR26HF: Troublechoot AN/VRC-12( 3.4 PEl 6
to Defective Circuit .6 PEJ 2 Series Radlos te Defective .6 PE3 2
' Circuit
: 5. Proubleshact SINCGARS 4.5 PE1 6 CR26HG: Troubleshook AN/VRC-12{ 4.5 BEL 6
.5 PE3 2 Series Radio Power Input Circuly .5 PE3 2
6. Troubleshoot Antenna Match- | 3.0 PEl [ CR2HH: Troubleshoot Antenna 3.0 PEL 6
ing Unit Conktrol Circuits Hakteching Unit Control Circuit
7. Examination and Critique 2.0 El 4 CR2617: Examination and 2.0 If B2 4
Critique .
8. Troubleshoot SINCGARS 2.0 PE1 6 CR26HK: Troubleshoot AN/VRC~12] 2.0 PEL 6
Keying Circuits 1.0 PE3 2 Radio Keying Clrcuits 1.0 | PE3 2
9. Examination and Cricique 2.0 El 4 CR2618; Examination and 2.0 El 4
Critique
. 10, Troubleshoot AT Automatic 1,7 PELl [ CR26HN: Troubleshcot RT 1.7 PE1 6
Praining .5 BE3 2 Autopatie Trarning .5 PE3 2
11. Troubleshoot Intra- 2.8 PEl 6 CR26H0:  Troubleshoot C-2742 2.0 PE1 6
Vehicular Remote Conktrol {IVRC}| .7 PC3 2 and C-2299 .7 PE3 2

MIL CW-4
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COURSE. 101-31V10

SYSTEM BCS

COURSE MODIFICATION WORKSHEET

Table C1l-92 (Continued)

nas

31v10

EXISTING COURSE

NEW COURSE

COURSES LUSED TO PROJECT
NEW INSTRUCTION

TYPE
COURSE ANNEXES, FILES, AND wours | INsTRUC | cmoups | VASK COURSE ANNEXES, FILES, AND TYPE COURSE ANNEXES, FILES, AND TvPE
ORIECTIVES TioN NUMBERS OBJECTIVES HOURS !rri:g;nuc. GROUPS ORIECTIVES HOURS _Irl}!gLRUO- GROUPS
12, Troublesheoot Net Control 1.6 b 1 From; (41-34¥10 1.7 PEL
unit {NCU) 5.1 PE1 6 TTT6XG: DMD Manua:'l.s 1.6 D
_ TTT6KH: DMD Operation 3.4 PEl
Subtotal 6.7 Subtotal [ 3]
13. Troubleshoot Medrun- 3,4 PEL [3 From: 101-31V10
Powered FM Radio Review .8 PE3 2 CR26HP: Troubleshoot Medium~ 3.4 PE1 [
Powered FM Radio Review .8 PE3 2
14. Examinatron and Critigque 2.5 El 4 CR2619: Examination and %.5 el 4
Critique
. Arnex J:  Summary 31.9 PE1
7.5 PE3]
1.6 D
6.5 EL
Subtotal | 47.5
Annex ¥: Annex Ki
Troubleshecot Intercommunica- 34.3 PE1 [ Troubleshoot Intercommunica- 34.3 PEL &
kions System 1.7 PE3 2 tions System 7.7 PR3 2
2.0 El 4 2.0 El 4
Subtotal 44.0 Subtotal] 44.90
Annex L: 43.8 pE] 6 Annéx L: 43.8 PEL [
Troublesheot Single Sideband 6.7 PE2 2 Troubleshoot Single $ideband 6,7 PE3 2
Radio Teletypewriter Sets 18.0 Bl 4 Radio Teletypewriter Sets 18.0 Bl 4 A
Subtotal | 68.5 Subtotal] €8.5

MIL cw4
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COURSE:
SYSTEM'

101-31v10
BCS

Table Cl1-9 (Continued)

COURSE MODIFICATION WORKSHEET

MOS

31V1iD

EXISTING COURSE

NEW COURSE

COURSES USED TO PROJECT
NEW INSTRUCTION

TYPE
- COURSE ANMEXES, FILES, AND HOURS | INSTRUC- | GRO TASK COURSE ANNEXES, FILES, AND Type TYFE
- - uPs el Houms | INSTRUC: | GROU CGURSE ANNEXES, FIL.ES, AND .
OBJECTIVES TION NUMBERS OBJECTIVES TIOII PS OBJECTIVES HOURS !rl:l(s)}'\.lauc GROUPS
Total Academic Time 38l.6 Total Academic Time 378.3
Inprocessing 12.0 Inprocessing 12,0
outprocessing 8.0 Outprocessing B,0
Total Nonacadenic Time 20.0 Total Nenacademic Time 20.0
Tokal Coutse Tlme 401.6 Total Course Time 398,3
Instructional Breakdown: ' Instructional Breakdown:
PE1 286.4 FE1l 284.2
PE2 42.3 PE2 39.6
El 52.4 El 52.4
B2 5 ' B2 .5
Total 38l.6 D 1.6
Total 378.3

Notes:
1. It was asswmed that alternafing currpnt fundapentals «fll be taught] using a component other than the

" AN/GRA=39.
2, Annex H of the exlsting coufse was deleted on|the assupption that the AN/VRC-12 series radio +ill be

replaced by SINCGARS. It is assumed that the new Annex J will support training for other medium-

powered FM radios remaining|ln the ipventory. : ’

AMIL Civ4



COURSE 160-32G10
SYSTEM- BCS

Table C1-10

COURSE MODIFICATION WORKSHEET

Mos 32G10

EXISTING COURSE

NEW COURSE

COURSES USED TO PROJECT
NEW INSTRUCTION

TYPE

COURSE ANNEXES, FILES, AND sours | INSTRUC- | GROU TASK COURSE ANNEXES, FILES, AND TYPE TYFE
, 3 Ps ] . COURSE ANNEXES, FILES, AND
OBJECTIVES NUMBERS HOURS | INSTRUC. | GROUPS v - HOURS | INSTRUC-
TION OBJECTIVES bupd) OBJECYIVES bl SROUPS
annex h: 7.3 c 1 Annex h: 7.3 c 1
Solid State Power Supply 42,7 PEL 2 Solid State Power Supply 42.7 PEl 2
Clrcustry 4,0 PE3 1 Circultry 4.0 PE3 1
4.0 El 2 4.0 El 2
Subtotal 58.0 Subtotal 58.0
Annex B: B.0 c 1 Annex B: 8.0 < 1
Solid State Pulse Generator 39,2 PEL 2 Solid State Pulse Generator 39.2 PE1l 2
Circuitry 1.8 PE3 1 Clrouitry 1.8 PE3 3
4.0 El 2 4.0 El 2
Subtotal 53.0 Subtotal 53.0
Annes Cs 5. C 1 Annex C: 5.7 c 1
Solid State Logie 29.3 PEL 2 Solid State Logice 29,3 PEl 2
Circultry 29.0 PE3 1 Circuitkry 29.0 PE3 1
, 5.0 El 2 5.0 El 2
Subtotal 69.0 . Subtotal 69.0
Anngx Dt 6.5 c 1 Annex D: 6.5 ¢ 1
Security Subjects .5 D 1 Security Subjects .5 D 1
.5 13 1 . .5 F 1
1.5 PEl 2 1.5 FEL 2
25.0 PE3 1 25.0 PE3 1
Subtotal 34.0 Subtotal 34.0
Annex B: 4.0 c 1 Annex B: 4.0 o4 1
Teletypewriter Fundamentals 4.0 PEL F4 Teletypewriter Fundamentals 4.0 PEl )
Subktotal 8.0 Subkotal 8.0
annex F: 4.5 o 1 hnnex 3 4.5 > 1
Electronic Teletypewriter 156.3 PEl 2 Electronic Teletypewriter 156.3 PEL 2
Secur 1ty Equlpment 69.2 PE3 1 Securlty Bguipmenk 69 2 PE3 1
‘TSEC/KH-7 32.40 El 2 PSEC/KB-7 32.0 El z
Subtotal 262,0 Subtotal 262.0
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COURSE 160-32G10

COURSE MODIFICATION WORKSHEET

Table Cl1-10 {(Continued)

Mos 326 10
S5YSTEM BCS .
COURSES USED TO PROJECT
E
EXISTING COURSE NEW COURS NEW INSTRUCTION
COURSE ANNEXES, FILES, AND HOURS | INSTRUC GROU. TASK COURSE ANNEXES, FILES, AND yre COURSE ANNEXES, FILES, AND TYPE
" r . PS i) 3 . | . " NS
OBJECTIVES TION NUMBERS OBJEGTIVES HOURS !rl:lg'g‘RUc GROUPS OBJECTIVES HOURS T'OLRUC GROUPS
Annex G: 86.3 [C 1 Annex Gi 86.3 [of
Teletypewriter Security 216.7 PEL 2 Teletypewriter Security 216.7 PE1 2
Equipment TSEC/KW-26 53.0 El 2 Equipment TSEC/KW-26 53.0 El 2
Subtotal 356.0 Subtotal 356.0
Annex H: 10.7 |c 1 Annex H: 10.7 Cc 1
Duplex Key Generator 123.1 PEl 2 Duplex Key Generator 123.1 PE1 2
TSEC/KG-13 46,2 PE3 1 TSEC/KG~13 46,2 PE3 1
18.0 El 2 18.0 El 2
Subtotal 198.0 Subtotal 198.0
Annex I: 10,0 |¢ 1 Annex I: 10.0 [+ 1
synchronizer SN394 (V) /G 30.0 |PEL 2 Synchronizer SN394{V)/G 30.0 PEL 2 ,
and Modem MD-674* 23.0 |PE3 1. and Modem MD-674 23.0 PE3 1
{P} /G 8.0 El 2 " (P} /G 8.0 El 2
Subtotal 71.0 Subtotal 71.0
Annex J: c 1 Annex J: C 1
Systems Configuration of 26.0 |PEL 2 Systems Conflguration of 26,0 PE1l 2
TSEC/KWH-26 8.0 El 2 TSEC/KW-26 8.0 EL 2 i
Subtotal 39.0 Subtotal 39,0 !
' Annex K From: 160-32G10 ‘
SINCGARS Equipment Hll: KGS-4 Synchronizer .2 [of
KL: BSINCGRRS ECCM Unit .1 {c 1 3.8 PE1
34.8 PE1 2 4.9 PE2
, 5.5 PE3 2 Subtotal 8.0
41.0 H13: Troubleshooting .5 [
31.0 PEL
1.5 PE3
. Subtotal 33.0

ML CW
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CQUASE 160-32010
SYSTEM: BCS

COURSE MODIFICATION WORKSHEET

Table C1l-10 {Continued)

MOS 3z610

EXISTING COURSE

' NEW COURSE COURSES USED TO PROJECT
NEW INSTRUCTION )
COURSE ANNEXES, FILES, AND TYPE TASK u I TYPE TYPE
3 . : HouRs | INSTRUC- | GROUPS COURSE ANNEXES, FILES, AND COURSE ANNEXES, FILES, AND
OBJECTIVES TION NUMBERS OBJECTIVES HOURS !rr:!gl'lnuo GROUPS oRJEETIVES HOURS !rhn‘(s;umc- GROUPS
From: 041-34Y10
K2: SINCGARS Nek Control L.% c 1 Tr76JF: Display Editor 7.5 PEL
Unit 9.2 PEL 2 Troubleshootling —
2.5 PE2 2 Subtotal 7.5
.5 E) 2
Subtatal 13.9 TTT63G: Alphamumeric 1.7 PEL
Keyboard Troubleshcoting _
Subtotal 1.7
TT76IF: CFU Data BDase 1.7 <
Subtotal 1.7
TT76IH: CPU Memory 2.5 PE1l
Inter face Controller .
Subtokal 2.5
Annex K: Annex L:
Reinforcement Training 40.0 PE1 2 Reinforcement Training A0.0 PEL 2 )
and End of Course Test 10.0 El 2 and End of Coiirse Test 10.0 Ll 2
Subtotal 0.0 Suhtotal_ 50.0
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COURSE  160-32G10
SYSTEM. BCS

Table C1-10 (Continued)
COURSE MODIFICATION WORKSHEET

Mos 32610

EXISTING COURSE NEW COURSE COURSES USED TO PROJECT
NEW INSTRUCTION
TYPE
COURSE ANNEXES, FILES, AND: HOURS | INsTRUE- | G TASK COURSE ANNEXES, FiLES, AND TYPE TYPE
OBJECTIVES on ROUPS | o MBERS OBJEGTIVES HOURS ;Tg:lnuc. GROUPS COURSE %Nggzﬁf\;:s"-“' AND Hours | INsTRUC. | aRoups
TION
Annex Lz Annex M:
Common Precisien 1.2 TVR 1 Common Precision 1.2 TR 1
Soldering 27.8 PEl 2 Solder ing 27.8 PE1 2
8,0 El 2 8.0 El 2
Subtotal 37.0 Subtotal 37,0
I
Tatal Academic Time 1200.0 Total Academic Time 1254.9
Inprocessing 5.0 Inprocessing 5.0
Qutprocessing 8.0 Outprocessing 8.0
Physical Conditioning 78.0 Physical Conditioning 78.0
Total Nonacademic Time 91.0 Total Nonacademie Time 91.0
Total Course Time 1291.0 Total Course Time 1345.,9

~

Instructional Breakdown

C 148.0
D .5
F .5
™ 1.2
PEL 701.6
PE3 198.2
El 150.,0
Total 1200.0

Instructional Breakdown

o] 150.4
D .5
F .5
™v 1.2
PEL 745.6
PE2 2.5
PE3 203.7
El 150.5

Total 1254.9
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Table Cl-11
COURSE MODIFICATION WORKSHEET

COURSE 160-32Gl0

S¥-O

MOS 32610
SYSTEM: CE
EXISTING COURSE ' NEW COURSE COURSES USED TO PROJECT
MEW INSTRUCTIQN
COURSE ANNEXES, FILES, AND: HOURS r,}:fnuc GRours | TASK COURSE ANNEXES, EILES, AND TYPE - COURSE ANNEXES, FILES, AND TYPE
OBJECTIVES TION NUMBERS OBJECTIVES HOURS .lrhllg};lﬂuc- GROUPS OBJECTI\:'ES ! HOURS !TT(SJLRUC- GROUPS
Annex A: 7.3 c 1 Annex A: 7.3 c 1
Solid State Power 42.7 PEL 2 Solid State Power 42.7 PE1 2
Supply Circuikry 4.0 PE3 1 Supply Clreuitry 4.0 PE} 1
4.0 El 2 4.0 El 2
Subtotal 58.0 Subtotal 58.0 ,
Annesx B: 8.0 (o} 1 Annex B: 8.0 C 1
Solid State Pulse Geherator 39.2 PEL 2 Solid State pulse Generator 39.2 PEL 2
Circuitry 1.8 PE3 1 Circuitry 1.8 PE3 3
§.0 El 2 4.0 El 2
Subtotal 53.0 Subtotal 53.0
I Annex C: 5.7 C 1 Annex Ci 5.7 c 1l .
Solid State Legic 2¢.3 PEL 2 Solid State Logic 29.3 PEL 2
Cirouitey 26,0 PE3 1 Circuitry 29.0 PE3 1
5.0 El 2 5.0 El 2
Subtotal 69.0 Subtotal 69.0
Annex D: 6.5 C 1 Annex Di: 6.5 [ 1
‘5ecurity Suhjects - D 1 Securiky Subjects 5 D 1
] P 1 .5 F 1 N
. 1.5 PE1 z 1.5 PE1 2
. 23,0 PE3 1 25.0 PE3 1
Subtokal 34.0 Subtotal 34,0
Annex Ei 4.0 c 1 Annex E:x 4.0 [of 1
Teletypewriter Fundamentals 4.0 PE1 2 Teletypewriter Fundamentals 4.0 BEl 2
Subtotal §.0 Subtotal 4.0
Annex F: 4.5 c 1 aAnnex F: 4.5 c 1
Electronic Teletypewriter 156,3 PE) 2 Electronic Teletypewriter 156.3 PEL 2
Security Equipment 69.2 PE3 1 Security Equipment 69.2 PE3 1
TSEC/KW=7 32.0 El 2 TSEC/KW=7 32.0 El 2
Subtotal |262.0 Subtotal 262.0 :
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COURSE 160-32G10

Table Cl-11 (Continued)
COURSE MODIFICATION WORKSHEET '

MOS 32610
SYSTQM' CE
EXISTING COURSE NEW COURSE CUUF&SE‘ENS ‘léﬁs?‘%‘}'&fggJECT
COURSE ANNEXES, FILES, AND s TASK COURS XES, FIL TYPE TYPE
- + AND: HOURS | INSTRUC- | GRoOUPS E ANNEXES, FILES, AND . COURSE ANNEXES, FILES, AND
OBJECTIVES TioN NUMBERS OBJECTIVES HOURS ;';ISLRUC GROUPS OBJECTIVES HOURS %_r;r(s”runuc GROUPS
hnnex G: B6.3 [» 1 Annex G: 86.3 c 1
Teletypewr iter Security 216.7 PEL 2 Teletypewriter Security 216.7 PEl 2
wquipment TSEC/KW=26 53.0 Bl 2 Equipment TSEC/KW-26 53.0 El 2
Subtotr' [356.0 Subtotal | 356.0
Anhex H: 10.7 [o4 1 Annex H: 10.7 c 1
Duplex Key Generaktor 123.1 PEL 2 Duplex Key Generator 123.1 PELl 2
TSEC/KG-13 46.2 PE2 1 TSEC/KG-13 46,2 PE3 1
18.0 El 2 18,0 EL 2
Subtotal [198.0 Subtokal | 1938.0
Annex I: 10.0 o4 1 Annex I: 10.0 [o4 1
Synchronizer SN3%4 (V) /G 0.0 PEL 2 Synchronizer SN394{V)/G 30.0 PEL 2
and Modum MD-674 23.0 PE1 1 and Modum MD-674 23.0 PE3 1
(P} /G 8.0 El 2 (P} /G 8.0 El 2
Subtotal 71.0 Subtotal 71,0
Anney J: hnnex J: )
System Configurations of 5.0 [+ 1 System Configurations of 5.0 < 1 '
TSEC/KN~-26 26.0 PEL 2 TSEC/RW=-26 26.0 PE1 2
. 8.0 El 2 8.0 El 2
Subtotal 39.0 Subtotal 3%.0
" Annex K Annex K: i
SINCGARS Equipment - SINCGARS Equipment
Kl: SINCGARS ECCM Unit .7 C. I Kil: SINCGARS ECCM Unit .7 c 1
34.8 PEl 2 14.3 PEl 2
5.% PE] 2 1.0 rl 2
Subtotal 41.90 Subtekal 12.0

ML CW4
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COURSE  160-32610
SYSTEM, CE

COURSE MODIFICATION WORKSHEET

Table Cl-11 (Continued)

mos 32610

EXISTING COURSE

NEW COURSE

COURSES USED TO PROJECT
NEW INSTRUCTION

TYPE
TYPE ' TYPE
COURSE ANNEXES, FILES, AND- Hours | msTRue. | crours TASK COURSE ANNEXES, FILES, AND COURSE ANNEXES, FILES, AND
" " RQURS | INSTRUC- | GROUPS ' - N
OBJECTIVES TIoN NUMBERS OBJECTIVES e OBJECTIVES HOURS { INSTRUC- | GROUPS
K2: SINCGARS Net Control 1.7 c 1 K2: SINCGARS Net Control 1.7 C 1
Unik 9.2 |PEL 2 Unit 11.7 | PEL 2
2.5 PEZ 2 .5 El 2
.5 Bl 2 Subtotal 13.9
Subtotal 13,9
Annex L: Annex Lz
Reinforcement Training 40.0 JPE1 2 Reinforcement Training 40.0 | PE1 2
and End of Course Test 10.0 El 2 and End of Course Test 10.0 El 2
Subtotal 50.0 Subtotal 50.0
Annex M: 1.2 TVR 1 Annex M: .2 TVR 1
Cemmon PreclsSicn 27.8 PE1 2 Common Precision 27,8 PEL 2
Solderlng 8.0 El 2 Soldering 8.0 El 2
Subtotal 31.0 Subtotal at.o
Total Academic Time 1254.9 Total Academic Time 1225,9
Inprocessing 5.0 Inproceseing 5.0
Qutprocessing 4.0 Quiprocessing 8.0
Physical Conditioning 18,8 Physical Conditioning 18.0
Total Wonacademic Time 91.90 Total Nonacademic Time 91.0
Total Course Time 1345.9 Total Course Tima 1316,9

Instrucklional Breakdown

c 150.4

D -]

. F .5
™ 1.2

. PEL 745.6
PE2 2.5

PE3 203.7

E1 is0.5
Total 1254.9

Instructional Breakdown

c 150.4
D .3
F .5
v 1.2
PEL 723.6
PE3 198.2
EL 151.5
Total 1225.9

MIL CW.4
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COURSE  150-32G10
SYSTEM+ ITT

COURSE MODIFICATION WORKSHEET

© Table Cl-12

MOS 32G 10

EXISTING COURSE

NEW COURSE

COURSES USED TO PROJECT
NEW INSTRUCTION

TYPE
COURSE ANNEXES, FILES, AND HOURS | INSTRUC- | GROUP TASK COURSE ANNEXES, FILES, AND TYPE TYPE
 FILES, - s n o HOURS | INSTRUC | GRoUPs COURSE ANNEXES, FILES, AND -
OBJECTIVES TION NUMBERS OBJECTIVES TION OBJECTIVES HOURS !rl:lg'li;ﬂuc GROUPS

Annex h: 7.3 c 1 Annax h: 7.3 o 1
Sclid State Power 42,% PEl 2 Sollid gtate Power 42.7 TEl 2
Supply Clrcurtry 4.0 PE3 1 Supply Circuitry 4.0 PE3 1
4.0 El 2 1.0 El 2

Subtotal 58.0 Subtotal 58.0
Annex B: 8,0 c 1 Annex B: 8.0 c 1
Solid State Generator 39.2 PE1 2 Solid State Pulse Genetator 39.2 PE1l 2
Circurtry 1.8 PE3 1 Circultry 1.8 PE3 1
4.0 El 2 4.0 I 2

Subtotal | 53.0 ' Subtotal | "53.0
hnnex C: c 1 Annex C: 5.7 c 1
Solid State Logic 29,3 PEY 2 Solid state Loglc 29.3 PEl 2
Circurtry 29,0 PE3 1 Circuitry 29.0 PE3 1
5.0 EL 2 5.0 El 2

Subtotal 69.0 Subtotal 69.0
Annex D: 6.5 c 1 Annex D: 6.5 c 1
Security Subjects .5 D 1 Security subjects .5 D 1
. .5 P 1 .5 F 1
. i.5 PE1 2 1.5 PEl 2
25.0 PE3 25.0 PE3 1

Subtotal 4.0 Subtotal 34.0
Annex B 4.0 [+ 1 Annex B3 4,0 (o 1

Teletypewriter Fundamentals . PE1 2 Teletypewriter Fundamentals 4.0 PEl

Subtotal 8.0 Subtotal 8.0
Annex Fi 4.5 C 1 Annex P: 1.5 c 1
Electronic Teletypewriter 156.3 PEL 2 Electronic Teletypewriter 156.3 PEL 2
Security Equipment 69.2 PE3 1 Security Equipment 69,2 BE3 1
TSEC/KW-7 32.0 EL 2 TSEC/KW=7 3z2.¢ El 2

Subtotal 262.0 Subtotal 262.0

MIL, cWa
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COURSE ~ 260-32G10
SYSTEM: ITT

Table Cl-12 (Continued)

COURSE MODIFICATION WORKSHEET

MOS 32610

EXISTING COURSE

NEW COLIRSE

COURSES USED TO PROJECT
NEW INSTRUCTION

TYPE
COURSE ANNEXES, FILES, AND- Hours | InsTRUG: | Groups | TASK COURSE ANNEXES, FILES, AND TYPE TYPE
X . S M A COURSE ANNEXES, FILES, AND
HOURS | INSTRUC | GROUPS ' . .
OBJECTIVES TION NUMBERS DBJECTIVES i) ORAECTIVES HOURS ;_l\:g'rznuc GROUPS
Annex Gz 86,3 8] 1 Annex G: B86.3 o4 1
Teletypewriter Security 216.7 PE1 2 Teletypewriter Security 216.7 PEL 2
Equipment TSEC/KW-26 53.0 El 2 Equipment TSEC/KW-26 53.0 Bl 2
Subtotal |356.0 Subtotal | 356.0
Annex H: 10.7 c 1 Annex H: 10.7 o4 1
Duplex Key Generator 123.1 PEL 2 Duplex Key Generator 123.1 PEL 2
TSEC/KG-13 46.2 PE] 1 TSEC/KG-13 46.2 PED 1
18.0 Bl 2 18.0 El 2
Subtotal |198.0 Subtotal | 198.0 '
Annex I: 10.0 c 1 Annax T: 10.0 c 1 "
Synchronizer SN394({V)/G 30,0 PE1 2 synchronizer SN3I94 (V) /G 30.0 FEl 2
and Modem MD-674 23.0 PE3 1 and Modem MD-674 23.0 PE3 1
(P} /G 8.0 El 2 {P)/G 8.0 El 2
Subtotal 1.0 Subtotal 71,0 !
Annex J: . Annex J:
Sysntem Configurations of 5.0 C 1 System Configurations of 5.0 c 1
TSEC/KW-26 26.0 PEl 2 TSEC/KW=-26 26.0 PEL 2
8.0 EL 3 8.0 El 2
' Subtotal 39.0 Subtotal 39.0
Annex K: Annex K !
SINCGARS Equipment SINCGARS Equipment
Kl: SINCGARS ECCM Unit 7 c 1 Kl: SINCGARRS ECCM Unit .7 c 3
34.8 PEL 2 18.3 PEL 2
5.5 PE] 2 1.0 El 2
Subtotal 41.0 Subtotal 20.0

MIL CW4
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160-32G10
ITT

COURSE
SYSTEM

Table Cl-12 (Continued)
COURSE MODIFICATION WORKSHEET

MOS

312G 10

EXISTING COURSE

NEW COURSE

COURSES USED TC PROJECT
NEW INSTRUCTION

TYPE
TYPE TYPE
COURSE ANNEXES, FILES, AND: HOURS | INSTRUG- | GROUPS TASK COURSE ANNEXES, FILES, AND COURSE ANNEXES, FILES, AND
OBJECTIVES TiON NUMBERS OBJECTIVES HOURS _Itr\:tSJLRUc- GROUPS OBJECTI\:'ES HOUHS !rl‘;lg':lRUc GROUPS
K2: SIRCGARS Net Control 1.7 |C 1
Unit 9.2 PELl 2
2.5 {pE2 2
.5 |El
Subtotal 13.9
Annex Ls Annex L:
Reinforcement Training £0.0 |PEl 2 Reinforcement Training 40.0 | PE1 2
and End of Course Test 1¢.0 |El 2 and End of Course Test 10.0 | E1 2
Subtotal 50.0 Subtotal £0.00
Annex M: 1.2 |TVR i Annex M 1,2 | TvR 1
Common Precision 27.8 |PEL 2 Conmon Preclsion 27.8 | PEl 2
Soldering 8,0 |E1 1 Soldering 8.0 | El 1 ‘
Subtotal 37.0 Subtotal 37.0 I ,
|
Total Rcademie Time 1254.9 Total hocademic Time 1220.0
Inprecessing 5.0 Inprogessing 5.0
Outprocess:ing 8.0 Qutprocessing 8.0
Physical Condit:ioning 18.0 Physical Conditioning 18.0
‘Tbta; Nonacademic Time 91,9 Total donacademic Time 91.0
Total Course Time 1345.9 Total Course Time 1311.0
Instructional Breakdown Instructional Breakdown
, [+ 150.4 c 148.7
. D .5 b .5
£ .5 F .5
™ 1.2 ™ 1.2
PE1 745.6 PEL 715.9
PE2 2.5 PE3 1948.2
PE3 203.7 EL 154.0
El 150.5 Total . 1220.0
Total 1254.9

MIL CW-4



Table C2-1 Detailed Course Resource Requirements

MOS: 101-31EXO

ALTERNATIVE: REFERENCE
TRAINING COST PER GRADUATE

OMA MPA Pa FHMA TOTAL
DIRECT MISSION ) T T T
_-EEEEEBEISQKE DEPT. 795 1709 2504
FLYING HOURS
OTHER 362 370 732
TROOP SUPPORT
-ﬂgg _________
P2/3
AMMUNITION
;aa;;;;E;-DEPRECIATION 12 12
STUDENT P;§-+ ALLOWANCE 4970 4970
TRAVEL PAY A;“EOURSE—-- 12 12
PER DIEM AT EBERSE
TOTAL DIRECT COST 1157 - 7ee2 1z 8230
BASE OPERATIONS 1411 412 1822
SUPPORT COSTS
" TRAINING AIDS 77 11 88
OTHER 343 356 1 700
TOTAL INDIRECT COST _'"EEEE _____ ;;;F T -_---_I- "'EEIE_
TOTAL DIRECT AND 2987 7841 12 1 10840
INDIRECT COSTS
POI ANNUAL
MAN-DAYS 2653 6296758
CONTACT HOURS 2097 8292577
INSTRUCTORS 2 6828
COST 216806 514512791
CLASS FREQUENCY 3955
NO# OF GRADUATES 47463
CLASS LENGTH 100



Table C2-2 Detailed Course Rescurce Requirements

MOS: 101-31E10

ALTERNATIVE: CE . . T
PRAINING COST PER GRADUATE

OMA MPA Pa FHMA TOTAL
DIRECT MISSTON T T T
__;;;;EEEES;;; DEPT. 950 2110 ! 3060
FLYING HOURS
QTHER 521 563 1084
TROOP SUPPORT
__;g _________
P2/3
AMMUNITION
EaaEEQEE;_DEPRECIATION 535 535
STUDENT PAY + ALLOWANCE s815 4815
TRAVEL PAY AT COUR;E--- iz 12
PER DIEM AT COURSE
TOTAL DIRECT COST —_-IE;I- _—-;;66‘ ‘---ggg- T —-_;;63-
BASE OPERATIONS 2570- 703 3274
SUPPORT COSTS
" TRAINING ATDS 140 .19 159
OTHER 624 609 37 1270
TOTAL INDIRECT COST -—-3335 -_—1331 ------------- ;;- ‘--;;65-
===m==== ===s==z==x ======== ==zg==Ss= ========
TOTAL DIRECT AND 4806 8831 535 37 14209
INDIRECT COSTS
POI ANNUAL
MAN-DAYS 2571 137659
CONTACT HOURS 2040 182097
INSTRUCTORS 2 150
cosT 284182 15217955
CLASS FREQUENCY 89
NO# OF GRADUATES 1071
CLASS LENGTH 96



Table C2-3 Detailed Course Resource Requirements

MOS: 101-31EL0

ALTERNATIVE: ITT .
TRAINING COST PER GRADUATE

oMa MPA PA FHMA TOTAL
DIRECT MISSION T Tyt ot T oo
" INSTRUCIONAL DEPT. 980 2177 3156
FLYING HOURS
OTHER 540 584 1124
TROOP SUPPORT
mrrmmmees
P2/3
AMMONITION
Eaazgaéga-DEPRECIATION 559 559
STUDENT PAY + ALLOWANCE 4970 2970
TRAVEL PAY AT COURSE 12 12
PER DIEM AT COURSE
TOTAL DIRECT COST "Tis20 | 7742 389 B 9822
BASE OPERATIONS 2670 730 3400
SUPPORT COSTS ’
" IRAINING AIDS 146 20 165
OTHER 648 632 39 1319
TOTAL INDIRECT COST 3464 1382 T TS T ases
TOTAL DIRECT AND 4984 9125 559 39 14707
INDIRECT COSTS
poI ANNUAL
MAN-DAYS 2653 135851
CONTACT HOURS 2097 178910
INSTRUCTORS 2 148
COST 294130 15059467
CLASS FREQUENCY 85
NO# OF GRADUATES 1024
CLASS LENGTH 100



Table C2-4 Detailed Course Resource Requirements

MOS: 160-31510

ALTERNATIVE: REFERENCE .
TRAINING COST PER GRADUATE

omMa MPA PA FHMA TOTAL
DIRECT MISSION T T o
" INSTRUCIONAL DEPT. 584 1084 1668
FLYING HOURS
OTHER 258 265 523
TROOP SUPPORT
e
p2/3
AMMUNITION
EQUIPHENT DEPRECIATION 9 9
STUDENT PAY + ALLOWANCE 3456 3456
TRAVEL PAY AT COURSE 12 12
PER DIEM AT COURSE
TOTAL DIRECT COST -‘—_;;5_ -’uzgzg_ —--"--;— T ---gg;g_
BASE OPERATIONS 1028 297 1325
SUPPORT COSTS
" TRAINING AIDS 56 8 . 64
OTHER 250 257 2 509
TOTAL INDIRECT COST 1333 56z 2 1898
TOTAL DIRECT AND 2175 5379 9 2 7566
INDIRECT COSTS
po1 ANNUAL
MAN-DAYS 940 961198
CONTACT HOURS 1105 1429494
INSTRUCTORS 1 880
cosT 90788 92792857
CLASS FPREQUENCY 1294
NO§ OF GRADUATES 12265
CLASS LENGTH 69



Table C2-5

MOS: 160-31S10

ALTERNATIVE: CE

Detailed Course Resource Requirements

TRAINING COST PER GRADUATE

OMA MPA PA FHMA TOTAL
DIRECT MIsSsioN TSI OTTTTTTTm oTTTT
-_EEEEQEEESQKE DEPT. 620 1163 1783
FLYING HOURS
OTHER 283 295 578
TROOP SUEBRPORT
P
p2/3
AMMURITION
EQUI;M;;;_DEPRECIATION 36 36
;;UDENT_;£;-+ ALLOWANCE 3403 3403
;RAVEL ;;;_;T CDURSE--- 12 12
PER DIEM AT COURSE
TOTAL DIRECT COST ----;a;‘ --—Z;;;- “““‘;E‘ T _--;gIE-
BASE OPERATIONS 1213 343 1557
SUPEORT COSTS
" TRAINING AIDS 66 5 75
OTHER 295 298 600
TOTAL INDIRECT COST ___Ig;;_ “q--gga— T _-____g_ ‘-—EEEEH
TOTAL DIRECT AND 2476 5523 36 8 8043
-INDIRECT COSTS
po1 ANNUAL
MAN-DAYS 926 245386
CONTACT HOURS 1093 366606
INSTRUCTORS 1 249
[alol=4y 96512 255?5696
CLASS FREQUENCY 335
NO# OF GRADUATES 3180
CLASS LENGFTH 68

C-55



Table C2-6

MOS: 160-31S10

ALTERNATIVE: ITT

Detailed Course Resource Requirements

TRAINING. COST -PER ‘GRADUATE ~

OMA MPA PA FHMA TOTAL
pIRECT MISSTON T, oTTTTT I OUTTTT
" INSTRUCIONAL DEPT. 565 1046 1610

FLYING HOURS
OTHER 247 253 500
TROOP SUPPORT
moommme e
P2/3
AMMUNITION
EBEIEQEEE_DEPRECIATION 5 5
STUDENT PAY + ALLOWANCE 3361 3361
TRAVEL PAY AT COURSE B 12 12
PER DIEM AT COURSE
TOTAL DIRECT COST a1 ___ 4672 s - u——;;gg-
BASE OPERATIONS 971 282 1252
SUBPORT COSTS
" TRAINING AIDS 53 g 60
OTHER 236 244 1 481
TOTAL INDIRECT COST 1259 533 1 1793
TOTAL DIRECT AND 2071 5205 5 1 7282
INDIRECT COSTS
POI ANNUAL
MAN-DAYS 915 1682489
CONTACT HOURS 1080 2513719
INSTRUCTORS 1 1518
COST 87381 160716102
CLASS FREQUENCY 2328
NO# OF GRADUATES 22071
CLASS LENGTH- 67



Table C2-7 Detailed Course Resource Requirements

MCS: 101-31V10

ALTERNATIVE: REFERENCE

DIRECT MISSION
INSTRUCIONAL DEPT.
FLYING HOURS
OTHER

TROOP SUPPORT
P8
P2/3

AMMUNITION

TOTAL DIRECT COST

BASE OPERATICHNS

SUPPORT COSTS

TRAINING AIDS
OTHER

TOTAL INDIRECT COST

TOTAL DIRECT AND
INDIRECT COSTS

MAN-DAYS
CONTACT HOURS
INSTRUCTORS

CosT

CLASS FREQUENCY

NO# OF GRADUATES

CLASS LENGTH

TRAINING COST PER GRADUATE

MPA Pa FHMA
792
394
7
2219
3405 7
218
3
104 1
325 1
3730 7 1
POI ANNUAL
1873 2672634
1999 3278426
1 1967
218307 311548798
1640
49949
50



Table C2-8 Detailed Course Resource Requirements

MOS: 101-31vV10

ALTERNATIVE: CE
TRAINING COST PER GRADUATE

OMA MPA PA FHMA TOTAL
DIRECT MiSSTON T T I UTTTTT
INSTRUCIONAL DEPT. " 469 1205 1675

FLYING HOURS
OTHER . 485 647 1133
TROOP SUPPORT
EEFPaR
P2/3
AMMUNITION
EBE;;;;;;-DEPRECIATION 209 209
STUDENT PAY + ALLOWANCE 2114 2114
TRAVEL PAY AT COURSE 158 158
PER DIEM AT COURSE 532 532
TOTAL DIRECT COST __-IE;;__ 3962_ 208 i 5820-
BASE OPERATIONS 1167- 371 1538
SUPPORT COSTS
" TRAINING AIDS 58 5 63
OTHER 163 176 37 376
TOTAL INDIRECT COST 1388 ss2 T -——__5;‘ TT1e77
TOTAL DIRECT AND 3033 4518 209 37 7797
INDIRECT COSTS
POI ANNUAL
MAN-DAYS 1783 87489
CONTACT HOURS 1895 106832
INSTRUCTORS 1 83
COST 272894 13387420
CLASS FREQUENCY 56
NO# OF GRADUATES 1717
CLASS LENGTH 47



Table C2-9 Detailed Course Resource Requirements

&
MOS: 101-31V1Q
ALTERNATIVE: ITT
TRAINING COST PER GRADUATE
OMa MPA PA FHMA TOTAL
DIRECT MISSION
INSTRUCIONAL DEPT. 422 1047 1469
FLYING HOURS
OTHER 430 552 982
TROOP SUPPCRT :
P8
P2/3
AMMUNITION
EQUIPMENT DEPRECIATION 139 139
STUDENT PAY + ALLOWANCE 2114 2114
TRAVEL PAY AT COURSE 158 158
PER DIEM AT COURSE 532 532
TOTAL DIRECT COST 1542 3713 139 5394
BASE OPERATIONS 1064 314 : 1378
SUPPORT COSTS
TRAINING AIDS 53 4 57
OTHER 148 149 24 322
TOTAL INDIRECT COST 1265 468 24 1757
TOTAL DIRECT AND 2808 4181 139 24 7151

INDIRECT COSTS

POI ANNUAL
MAN-~-DAYS 1783 131922
CONTACT HOURS 1895 161088
INSTRUCTORS 1 120
COST 250293 18514529
CLASS FREQUENCY - 85
NOf OF GRADUATES 2589
CLASS LENGTH 47

@]
{

59



Table C2-10 Detailed Course Resource Requirements

MOS: 160-32Gl0

ALTERNATIVE: REFERENCE e e -
TRAINING COST PER GRADUATE

OMA MPA PA FHMA TOTAL

DIRECT MISSTON - B T

INSTRUCIONAL DEPT. 1358 2543 3901

FLYING HOURS

OTHER 630 654 1284
TROQP SUPPORT
-_;g _________

P2/3
AMMUNITION
Eaaz;;;;;*DEPRECIATION 136 136
STUDENT PAY + ALLOWANCE 8404 8404
TRAVEL PAY AT COURSE 12 12
PER DIEM AT COE;;E--

TOTAL DIRECT COST o 1988 -—11612 --_—Igg ----------- ;;;;E_
BASE OPERATIONS 2629 750 3380
SUPBORT COSTS '

" TRAINING AIDS 143 20 163
OTHER 638 650 13 1302
TOTAL INDIRECT COST _-_E;II- --_IZEI- T ”___—1;- _—_2525—
TOTAL DIRECT AND 5399 13033 136 13 18581
INDIRECT COSTS
POI ANNUAL
MAN-DRYS 2287 301526
CONTACT HOURS 2153 3598371
INSTRUCTORS 1 _244
COosT - 222968 29394580
CLASS FREQUENCY 167
NO# OF GRADUATES 1582
CLASS LENGTH le8



Table C2-11 Detailed Course Resource Requirements.*

MOS: 160-32G10

ALTERNATIVE: CE
TRAINING COST PER GRADUATE

OMA MPA PA FHMA TOTAL
DIRECT MISSION T, T T
" INSTRUCIONAL DEPT. 4839 10105 14944
FLYING HOURS
OTHER 2673 3103 5775
TROOP SUPPORT
mmoemme-
P2/3
AMMUNITION
;aa;;;;;;_DEPRECIATION 4667 4667
STUDENT PAY + ALLOWANCE 8225 8225
TRAVEL PAY AT coﬁﬁgg--- 12 12
PER DIEM AT COURSE
TOTAL DIRECT COST 7512 2la4a 4667 33623
BASE OPERATICNS 17103 4416 21519
SUPPORT COSTS
" TRAINING AIDS 932 119 1050
OTHER 4153 3828 449 8430
TOTAL INDIRECT COST _-EEEE;_ _-_5535_ S “”"HEEEH __55555_
TOTAL DIRECT AND 29699 29807 4667 449 64622
INDIRECT COSTS
POI ANNUAL
MAN-DAYS 2239 -8581
CONTACT HOURS - 2101 10397
INSTRUCTORS 2 9
COST 775467 2972622
CLASS FREQUENCY 5
NO# OF GRADUATES 46
CLASS LENGTH 165



Table C2-12.. Detailed Course Résource Requirements
MCS: 160-32Gl0

ALTERNATIVE: ITT 5
. TRAINING-COST- PER GRADUATE

oMa MPA PA FHMA TOTAL
DIRECT MISSION T oTTTT I OTT
" INSTRUCIONAL DEPT. 1362 2565 3927
FLYING HOURS.
OTHER 639 667 1307
TRCOP SUPPORT
o
P2/3
AMMUNITION
EQUIPMENT DEPRECIATION 189 189
STUDENT PAY + ALLOWANCE 8186 8186
TRAVEL PAY AT COURSE 12 12
PER DIEM AT COURSE
TOTAL DIRECT COST 2002 11430 188 13620
BASE OPERATIONS 2742 777 3519
SUPPORT COSTS )
“ERAINING AIDS 149 21 170
OTHER 666 673 18 1357
TOTAL INDIRECT COST 3557 1470 18 5046
TOTAL DIRECT AND 5559 12901 189 18 18666
INDIRECT COSTS
POI ANNUAT,
MAN~DAYS 2228 211276
CONTACT HOURS 2091 250996
INSTRUCTORS 1 177
COST 223996 21242313
CLASS FREQUENCY 120
NO# OF GRADUATES 1138
CLASS LENGTH 164



Table C2-13 Detailed Course Resource Requirements

MOS: XXX-35C10

ALTERNATIVE: REFERENCE
TRAINING COST PER GRADUATE

OMA MPA PR FHMA TOTAL
pIRECT MISSION . TTTTTTTh o oTTTTTTTTI oTTTTTTTT
~-E;;;QEEEBEEE DEPT. 724 1352 2076

FLYING HOURS
OTHER 348 359 707
TROQP SUPPORT
__;E _________
p2/3
AMMUNITION
BQUIBMENT DEPRECIATION 152 152
STUDENT PAY ¢ ALLOWANCE 4782 4782
TRAVEL PAY AT COURSE 12 12
PER EEEM AT COURSE
TOTAL DIRECT COST —_HIE;E_ _-_Egag- ——_-IEE- T __-;;5;-
BASE OPERATIONS 1423 408 1831
SUPPORT COSTS '
" TRAINING AIDS 77 11 88
OTHER 345 354 5 705
TOTAL INDIRECT COST ~-—1§Zg- - 773 o _g~ - 265;-
TOTAL DIRECT AND 2918 7278 152, 5 10353
INDIRECT COSTS
POIL ANNUAL
MAN-DAYS 1301 428695
CONTACT HOURS 1172 488913 .
INSTRUCTORS 1 323
COST 124232 40924216 .
CLASS FREQUENCY 417
NO# OF GRADUATES 3953
CLASS LENGTH 96



Table C2-14 Detailed Course Resource Requirements

MOS: XXX-35C10

ALTERNATIVE: CE

OMA MPA BA FHMA TOTAL
DIRECT MISsiom® . T T T
T INSTRUCTONAL DEPT. 1768 3523 5291
FLYING HOURS
OTHER 789 888 1677
TROOP SUPPORT
e
p2/3
AMMUNITION
EBE;;;EQE_DEPRECIATION 2871 2871
;TUDENT PAY + ALLOWAEEE 4782 4782
TRAVEL PAY AT COURSE 12 12
PER DIEM AT COURSE
TOTAL DIRECT CosT 2557 9205 2871 14633
BASE OQPERATIONS 4540 1198 5738
SUPPORT COSTS
"TIRAINING AIDS 247 32 280
OTHER 1102 1039 99 2240
TOTAL INDIRECT COST 5890 2269 e 8258
mmammssoos  mmmssc—s  mamems=s  metssoos  sssmsoos
TOTAL DIRECT AND 8447 11474 2871 99 22891
INDIRECT COSTS
POI ANNUAL
MAN-DAYS 1301 22666
CONTACT HOURS 1671 26840
INSTRUCTORS 1 32
COST 274690 4784185
CLASS FREQUENCY 22
NO# OF GRADUATES 209
CLASS LENGTH 96
C-64



Table C2-15

MOS: XXX-35C19

ALTERWATIVE: ITT

Detailed Course Resource Requirements

TRAINING COST PER GRADUATE

oMA MPA A FHMA TOTAL
DIRECT MIsSTON T - T
" INSTRUCIONAL DEPT, 1054 1974 3028
FLYING HOURS :
OTHER 371 387 759
TROOCP SUPPORT
oo
P2/3
AMMUNITION
EQUIPMENT DEPRECIATION 296 296
STUDENT PAY + ALLOWANCE 4782 4782
TRAVEL PAY AT COURSE 12 12
PER DIEM AT COURSE
TOTAL DIRECT COST 1425 71ss 286 ss1e
BASE OPERATIONS 1588 450 2038
SUPPORT COSTS
" TRAINING AIDS 86 12 99
OTHER 385 390 10 786
TOTAL INDIRECT COST 2060 852 10 2922
TOTAL DIRECT AND 3485 8008 296 10 11798
INDIRECT COSTS
POI ANNUAL
MAN-DAYS 1301 220041 -
CONTACT HOURS 1671 357643
INSTRUCTORS 1 243
cosT 141582 23939124
CLASS FREQUENCY 214
NO%# OF GRADUATES 2029
CLASS LENGTH 96



THIS PAGE INTENTIONALLY LEFT BLANK



APPENDIX D

PERSONNEL ANALYSIS

This appendix includes the detailed results of the Personnel
Reguirements Analysis. The contents of Appendix D1 are the
perscnnel flow rates; (1) attrition; (2) promotiocon; and (3)

TTHS overhead percentages. The variation of rates among MOSs
and paygrades may be a result of Career Management Field (CMF}
structure differences, bonus levels, internal or external policy
changes. The importance in measuring these above loss rates

is to estimate the guantities and qualities of personnel
replacements needed to support present or future system-specific

manpower reguirements.

Appendix D2 contains the personnel requirements for the reference
system and baseline systems by MOS/paygrade. Personnel require-
ment structures will vary according to input rates and the level
and quantity of manpower requirements within each MOS., Table
3.4~4 is an example of the impact of personnel structures given
equal quantities of manpower requirements distributed at different

skill levels.



Table D1 Personnel Flow Rates

MOS = 11B
EAYGRADE MANPOWER ATTRITION
E—-1 0. ~-0.440
B2 I ¢ 0.287
E=3 8591.0 0.213
E-% 85%1.0 0,301
MOS = 19E
EAYGRADE MANPOWER AYTRITION
E-1 Q. 1.03%
g-2 Q. 0. 408
E-3 F5v1.0 0.231
E-4 85%1i.0 0.279
MOS = 315
PAYGRADE MANPOWER ATTRITIUN
E-1 Q. 0. S00
&~z 0. 0.471
E=-3 4902.0 0.357
E~4 4v0l1l.0 0.542
MOs = 21V
FPAYGRADE MANPOWER ATTRITION
E-1 Q. 0.444
E-2 0. 0.329
E-3 0. 0.266
E-4 0, 0.447
MOs = 326G
PAYSRADE MANFOWER ATTRITION
E-1 Q. 0.137
E-2 Q. 0.135
E-32 £42.0 0,098
E~4 841.0 0.172
E-5 477.0 Q. 275
MOS = 35C
EAYGRADE MANPOWER ATTRITION
E-1 Q. 0.137
E-2 0. 0.135
E-3 338.0 ¢.098
E-4 337.0 0,192
E-S 3676.0 0.275

UPGRADE

1.48%
1.934
0. 732
0,399

UPGRALIE-

1.133
2117
0.948
0.3209

UEGRADE

1.44Q
1.17¢
0. 786
. 450

UPGRADE

1.400
2.241
Q.374
0.057

LUPGRADE

Q.855
0.7%94
0,759
0.396
0. 564

UPGRADE

0.855
0.794
0.75%
0.3%5
Q. 154

0.

D.070
0.081
0. 00

T IrHS:

0.

0. U040
0.035
V.05

0.080
C.070
0. 062

TITHS

0.100
0. 100
0.0°4
Q.73

JTHS

0. 100
Q. 160
Q. 094
0.073
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Table D2-1

MOz = 11E RECRULTE FER YEAR = 17%50.2
FERSONNEL LINALSLSTED TIHE ALJLSTEY
FAYGRALE REGUTREMENTE MANFOWER HANFURL
E-1 P0/.3 Q. Q.
E-2 40,3 0. 0.
E-d 121%.1 1142.0 1219.1
E-4 130%.7 114%.0 1217,9
MOS = 1wE RECRUITS FER YEARK = Z005L.0
FERSUNNEL LNALLISTED TiH= ALJUS 1L
EAYGRADE REQLITREMENTS MANEOWER MANI G- R
E=1 Plés. g Q. G.
E-2 A294.6 Q. o.
E-13 7724..5 7442.0 7740
E-4 12513.1 7442.0 7858.8
I
,Mos = 3E RECRUYl T PER YEAR = 4/7442.4
PERSONNEL LNALL IS ET) TTHS ADJUSTLED
PAYGRADE REGUIREMEN TS MANFOWER PMANIPOWE i+
g1 29118.2 0. Q.
E-2 P998.3 Q. Q.
E-3 13514.6 12056.0 13514.8
e—4 1974635 12056.0 12803.3
MOs = 315 RECRUITS PER YEAR = 15265.9
PERSUNNEL UNALLJLIST TS TiH» ALJUSIED
FAYGRADE REUUIREMEN IS MANPOWER MANFOE R
E-1 7632.0 U 0.
E-2 Eé73. 2 O, u.
E—~3 68609, 9 4502.0 ¥730, 4
E—4 $5440.1 490L.0 ©440.1

Reference

PERSOMNEL (0 1RE FARPCHL OVERHLAT
TIRALNED FER YK LUBEES MER YR LOSSkd PER YR
1750. 2 0, 1/%0.2
1351.0 0. 1141,0
1176. 4 1176.4 0lo
16.8 gk o 64,2
PLONEL T B MANEUKLR OVERM= AL
TRALNED FER YR LOStES PEN YR Lussks PEK YR
LOSEZ. O 0. 205820
10644, 4 . 10844 .4
9092, 1 YOS, 1 0.0
1307 .7 4539, 5 2711
PERSONNEL 10 1. AN} UKL URE)
URALNLY |7k Yie LMeSES PR VI LObbks ER YR
474602, & 0. 47462.6
17267.1 0. 17067.1
15447, 4 159447, 4 0.0
L2806 1 B4R 1 45.21.0
FERSONNEL 10 BE MANFOHER UVERHEAD
THAINED PER YR LUSSES PER YR LUSSES FER YR
15265, 0 0. 1a2eld. 0
10490, 8 G, 1UPv0. 3
67,7 Eeay. 9 12w/ .03
bide. o S4Y6. & 0.0



Table D2-1 (continued)

Mo = 31y RECHUITS PER YEAR = 49948.7
FERSONNEL UNABJSUSTED TTHS ADJUSTED FRoONMEL TO Dl
PAYGRADI REUUTREMENTS MANFOWER HANFOWER TRATNED FER YR
E-1 27097, 3 0. o. 43949.0
E-2 147555, 7 0. 0. YT
(E 29006, & 2710%.0 29006, & 33067.6
E-4 S0301.2 4710%.0 28769.8 waELL 8
MOS = 320G RECKUITS PER YEAR = 1581.9
‘g FERSONNEL UNADJUSTED TTHS ALJUSTIELD FPERSONNEL 10 Bt
‘N PAYBRADE REQUIREMENTS HANPOWER HANFUMER TRAINED FER_YR_
19
k-1 1574,7 0. . 1hE1.y
E-2 14677 v, 0. 14645
E-3 1382, 42,0 T ey, 3
E-4 1759.3 841.0 40, 1 fuia. s
E-5 15687.0 1479.0 1hg/.0 .
MOS = ol KECKULTS PER YEAH = 3yh3.2
FERSONNEL UNALWJUSTED TiHs AUJUSTIED PERSUNNLL 10 BL
EAYUGRADE REQUTREMEN (3 HMANFUWER PANFULER [RAIMED PER VI
|
k-1 3D, 0 0. 0. R AT
E-2 26876 O. 0. AL,
E-3 3406.0 333.0 B4 w1, i
E~4 4396, 5 337.0 368.7 2, 1
E-5 3965.8 3895, 0 39658 1741.0

FIANEONLER
LOSELEE H-H YR

(¥}

G,
340670
145100

HAN Ol R

O
Q.
a4 TR
W10
&%,/

AN URER
Lifonks PR Yi

0.
0.
S17 .
J18.8

1/741.0

OVELHL AL

U PRy ]
S22

0.0
Jusq1 .3

OVERHEAD

Y&

YR

then .y
1263.5
3.4
2.5
0.0

3y
LN G

A

[Pt

UVERHIEAD

LAkt e el

EA g =]
Q4072
ol .2
23eu. 3

u,0
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MOS =

Mz =

MO =

MOL =

Table b2-2

11B RECRUITS PER YEAR = 251.2
. FPERSONNEL. UNADJUSTED TTHS ADJUSTED
PAVGRADE — REQUIREMENTS  _WANPOWER _ MANPOWER
E-1 4G, 3 0. Q.
E-2 324.1 G G,
E~-3 &H49.9 &31.0 &E9.5
E-4 719.2 &£31.0 (B Y
19k RECRULTS FER YEAR = 3649.8
PERSONNEL UMADJUSTED TTHS ADJAUSTED
FAYOBRALE REQUIREMENTS MANI"CGHWER MANFPOHER
E£-1 1623.5 U, a.
- 7&0.6 a, 0.
E-3% 13c&.1 1318.0 13£8.1
E—-4 F316.1 1318.0 1391.8
31E RECRULTS PER YEAR = 1070.8
PERSONNEL. UMALIUSTED 1THE ADJISTED
PAYGRALE REQUIREMEN S MANPOWER MANPUVIEFR
E-1 &56.9 a. Q.
-2 225.¢6 O, Q.
E-3 304, 272.0 04,9
E-4 443.9 2/2.0 28w, 9
315 KECRUITS FER YEAKR = 31820.1
FERSOMMEL LINADSTED I 1Hs AUJISTED
FAYORADE REWI IREMENTS MANFIINER MANPLILEF
E-1 1590.0 0, o,
E-2 13880, O. Q.
E-3 1440, 3 1020.0 119400
E—-4 1133, 2 FOZLELD LLLs.d

FERSONNEL 10 BIE MANFOLWIEZR UVEIRHELAD
TRAINED FER YR LOSSES 1%H.YR LOSSLES FER YR
LT3 P Q. Al L2
7a1.%2 Q. 741.@
&qé.1 46,1 0,0
04,5 48,2 44,3
PERSONNEL TG RE MANIFUHER OVERELAD
TEAINED PER YR LU=slS FER YR Luso=lzs IPEIN YR
3639.8 a. Ande .3
192008 . POl A
1610, 2 1610, 0.0
1094, 2 812,48 4ul.4
FERSONMEL 140 1B MANEHUWER UVERHI-AD
YHALMED PER YR LUSSES HEKR YR LitssES Hel YR
/0. & Q. 107052
igy. b Q. A 4
28,5 S, D]
290.3 18501 lusL.2
FERSUNMEL Tu 12 MANLUKE R UVELHE AT
TRALIMLEE FER Y Lig=sd 3 $21ike Y L=k FER YR

EIETUNY |
wnge, 7
I
Llatdh. .t

o,

[N
YAl
LL-4q,i

=3 R |
D0t 7
2L
YT
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Table D2-2

LV LRy RELHU1TS PER Ykak = 1J1/.2
FERSUNKEL UNADJUSTED  TTHS ALJUL1 LD
PAYGRALE  RECUIREMENTS MANFUWER MANEULE &
E-1 wil1.3 o. 0.
g~z 507,32 0. 0.
E-3 Sv7,2 32,0 T
E-4 172%.3 Y32.0 Y39, 8
MOS = 336 RECRUITS PER YEAR =  46.0
PERSONNEL UNADJUSTED  1THS ALJUSTED
PAYGRADE  KEGUIREMENTS MANPOUE R PANFOWER
E-1 464 0. u.
E~2 42,7 0. o.
E-3 39.6 12,0 13.%
E-4 b1, 11.0 12.0
E-5 46,2 44.0 18,1
MOS = 45L  RECRUITS PER YEAR =  208.6
PERSUNNEL UNADJUS'| ED TTHS! ABJUSTED
PAYGRADE  RECUIREMENTS MANFOWER PIANPUUWER
|
E-1 210.3 0. 0.
E-2 193.5 0. 0.
E-3 179.7 43.0 47,4
E-4 A2 0 42.0 45,9
E-5 208, 3 1¥8.0 209,22

{continued)

PERosUNNRL 0 L

MANFOWER

THALMED FER Vi Losraks PER Y
1/71°/.2 .
1403, .
1156, 11746.%

§71.46 44,9

FPERSONNEL LU Bl
TRAIMRL PER YR

48,0 Q.
3.y Q.
4.9 1.3
30.1 /.1
20,3 20,34
FERSUNNEL Tu BE MANFUWER
THAINED it YR LUSSES Pk Yi
204. 6 .
179.6 Q.
I =T 40,1
146. 4 7.0
@17 wyLY

FANFULIL K
LbrstbEts R Vi

CWERHLAD

Liptks FER

1/17.2
1Z03.E
Q.0
2.7

UVERINEAD

YES

YR

LSy PER

a0
a7
220
430

Q.0

OVERHLAD

YE

izl FENR

20546
17%.8
14,2
10%.4

G0



Mos = 11B RELRUITS PER YEAR = 3814.2

ALVNO ¥00d 30
IBY4 TWNIDRIO

B

PERSCNNEL LINALJUS VED TTHS ABJUSTED PERSONNEL TO bt MANEUHER EVERII-AD
FAYGHADE RECGUIREMENTS MANFCWER HANFUWER VRATNEL PER YR LOSEES [ER_YR LOSELE MR YR
E~1 1$77.3 o.. 0. 3142 0. 14,2
E-2 1345, & o. a. 044,32 a. Zaqq .0
E-3 2656.7 2504, 0 2858.7 LR 5848 0.0
E-4 2854. 1 2504.0 2654, 2 15979 1858, 0 139,29
MOS = 19k  RECRUITS PER YRAR = 13874.4
PERSONNEL UNADJUSTED TTHS ADJUSTED PERSUNNEL TU [ HANFOWIER UVERHIEZAD
PAYGRADE  HEQUIREMENIS MANPOWER HANFOMER ARAINED PER YK Lismmlef LK YR LUSSES FER YR
£-) 3198, 4 . o. 13674. 4 o. 153/4.4
E-2 2B, 4 G. 0. 73409 0. TR0,
E-3 5214.9 5024,0 5214.9 &138.0 Gldid, 0 0.0
B4 - 8447. 4 5024.0 5305.3 AVEE. 4 B07d. 3 16350
MOS = Z1E  RECRUITS PER YEAR = 1023.5
: PERSONNEL UNADJUSYED 1 IHS ADJUSTED FPERSUNNEL 1D BE MANIPUWER OVEKHEAL
PAYGRADE RECGUIREMENTS HANPONER HANFUWER (HAINED PER YR LUSSES PEKR YK LuSSks FEIC YR
E-) &26.0 <. 0. T . 1034
. 215.6 0. 0. A72.4 a. 2/2.4
E-3 2%1.5 260.0 091.S 4434 4% 1 0.0
E=4 46,2 250, 0 27601 277.5 1790 7.7
MO = 1% RELRUITS PER YRAK = 22070.9
PERGONNEL UNADUUSTED  TTHS ADJUSTEL PERSUNNEL U 4, AR L OVERHEAD
PAYGRADE  REQLIIREMENTS PEANFUWE F¢ MANEIWE K TRAIMEL PEH_YE LUMEES FLK Vi Lusnks PER YR
E~-1 11035,3 0. o, LO0/0 . LLOT0. 6
E-2 PEAR. 3 Q. 0. 1500 . . 15410, 3
E—-3 SUHIGELY TO02/7.0 WA LT 11734404 LA 7.0
E-4 7385, 15 TOEE. 0 JuéS. S Ju0 2. % P

0.0


http:OVEHII-.AD

Mus = 41y KELKHULIS FeR YREAR == J%ue, 7
FERSONNEL UNADJUSTED TTHE ADJUSTED
FPAYGRALDE REQUIREMENTS MANFOWER HANFOWER
E-1 1404, 9 0. Q.
E-2 764.8 Q. G.
E-3 1503, 4 1405.0 1503, 4
E-4 2607, 0 1404, 1491.0
MOS = H RECRU1TS PER YEAR = 1138.0
PERSUNNEL UNADJUSTED TTHS ADJUSTHED
PAYGRADE REWUIREMEN S MANFOWER FIANPOWER
E~1 1147.2 0. 0.
k-2 1055.9 0. 0.
E~-3 220.5 528.0 580,83
E-4 1285.7 S27.0 H574.5
E-S 1141.7 1044, 0 1141.7
MOS = Z= RECRUITS MER YEARK = 2029.0
PERSONNEL UNADJUSTED TTHS ALJUSTED
PAYGRADE REQUIREMENTS MANFOWEF HMANFHOWER
E-1 2045.4 Q. a.
E~-2 18824 Q, O,
E-3 17438.1 &34.0 US4
E—4 2256.5 &3, 0 7.2
E-S 2035.5 1897.0 20359

Table D2-3

{continued)

FERSUNMEL 11 i MANIUHER LWVERHEAD
TRAIMED FPER YR LUSSES PER YH Li=wbs PER YR
Hhee, 7 Q. Pl T
1965.4 Q. 1%éu. 4
1713.12 \/l4.s [N
14139 B1.5 e,

FERSOMNEL TU BE MANFURIER UVERHEAD
TRAINED PER YR LOSSES PER YR Lussizl FER YR
1138.0 O, 1140,0

50,9 Q. Lt O™
938, 3 196, 6 41,3
744.2 3i9.0 LR T
S01.2 S0, 2 Q.0
PERSONNEL 10 1L AN OWER UV@RHhAD
TRAINED IFER_YIG LOS=SS FER YR Lutesks FER YR
Lu2v,.Q . 2039.0
1/48.4 0. /48.8
1494 ./ &4, 4 ) BN )
l426.68 44004 (2 F
g4, 4 sv4.e 0.0
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