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FOREWORD

This volume presents the final results of the receiver site manpower planning analysis
done for ComNavTelComm by the Operations Evaluation Group (OEG) of the Center for
Naval Analyses. The objective of the work described here is to systematically relate billet
requirements of each Naval communications station (NavCommSta, or NCS) to the com=~
munications services it provides,

Volumes I, II, and IV, cover similar analyses of the transmitter sites, electronic
maintenance divisions, and fleet center divisions, respectively, at the same NavCommStas
considered here,

The authors gratefully acknowledge the help of Diego R, Roque of OEG, particularly
his work in obtaining work measurements at NCS Noxrfolk,
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INTRODUCTION

To relate manpower requirements to communications services provided by a Naval
communications station, representative NavCommSta sites were asked a number of quest-
ions concerning their work during calendar year 1974 and the personnel used to do it:

e What jobs were done at the site within the scope of operations,
maintenance, and support?

e How often were these jobs done?
e How many man-hours were needed to do each job?

e When a job was not done properly (that is, according to acceptibility
standards) because of a manpower shortage, how many man-hours would
have been required to do so?

e How many people are now "'on board, " and how many were there during
the past year?

Communications functions analyzed were: the transmitter site, the receiver site,
the electronics maintenance division, and the fleet center division. These functions were
the ones that would be most affected by the transition from high-frequency (HF) equipment
to satellites. To reduce the amount of data obtained to some reasonable size, only the
4 automated NavCommStas participated in the project: Honolulu, Guam, Norfolk, and
Italy. However, since Norfolk has 2 separate receiver sites (Northwest and Sugar Grove),
data from the 5 sites was kept separate for the comparison.

Most of these receiver sites performed three major functions:
e Conventional receiver operations and maintenance.
e Ship-to-shore message processing.
e  Satellite terminal operations and maintenance.
This volume describes the analytical results of the first function only. The results of

ship-to-shore message processing appear in volume IV, which deals with the fleet center

division. And although data relating to the satellite terminal was collected, it was not
analyzed for this study.

The data obtained from the 5 sites was structured so that the number of man-hours
required to do identical work could be compared and a consensus arrived at to perhaps

-]1=



serve as a reasonable manpower standard for this unit of work. By determining the units
of each type of work associated with a particular site, the manpower units required could
then be calculated. Such calculations are needed when:

e The annual manpower budget at each station is being prepared.

e Realignment options are prepared as the communications system is changed.

Based on the data gathered from the 5 participating receiver sites, we were able to
construct a ComNavTelComm Receiver Site Planning Guide containing:

Planning Factors Data Base

e A set of all operations, maintenance, and support jobs and the manpower
required during 1974.

e A set of operating hours expended for each communications circuit and
receiver type; this set should be useful in predicting future operating work loads.

e A set of Navy-approved work standards that can be compared with the set
of jobs and operating hours and used as a basis for establishing ComNavTelComm

planning standards.

Planning Logic

e A method of calculating total man-hours required in these personnel categories:

— Operators.
— Maintenance technicians.

— Various support categories.

e A method of calculating billets required, based on the number of man-hours
required, standard work-week characteristics, and various operational constraints.

The entire manpower planning process, including the standards recommended, has
been reviewed and informally approved by Op-124.

To properly use the planning system, ComNavTelComm must now make these policy
decisions:

e It and the sites should validate the planning factors data base and make cer-
tain that no required jobs are missing.

)]




¢ Review the numerical values associated with the planning factors (particularly
with the unit man-hour requirements at each site) among all 5 sites and against all
Navy standards available. Then, for each work activity, decide on either one
standard that will be applicable to all NavCommStas, or separate standards for
each site based on factors unique to that site.

e Confirm which jobs are to be included as part of the site's work load in the
planning process. There are many jobs that are not done at every site. For
example, the NCS Public Works Department may service an outlying site; in
other cases, the site may service itself. Inthe case of maintenance jobs, there
is no common policy regarding which maintenance tasks are required. Con-
sequently, certain sites do planned maintenance tasks beyond those required in
the Maintenance Requirements Card (MRC).

e Decide whether the difference in manpower observed among sites for a given
job during 1974 resulted from some distinguishable difference, such as quality of
manpower or environment, or from ''statistical variations' and, therefore, some
mean value can be assumed as a ComNavTelComm-wide standard.

o  Validate the planning logic proposed. The results of this review will result
in the required inputs to the planner regarding which planning factor values to
use in his analyses.

STRUCTURE OF THIS HANDBOOK
The sequence of topics covered by this handbook is:

e Overview of the Planning System -- describes the proposed manpower planning
process in terms of the inputs the planner must provide and the various planning
factors used to convert the inputs into billet requirements.

e Summary of Planning Factors Data Base -- describes each planning factor
generated.

e Planning Logic -- contains the procedures for calculating the number of
billets needed to operate, maintain and support a given receiver site; this
section also includes a set of work tables useful in systematically implementing
the procedures.

e Appendix A -- contains the details of the analysis and derivation of the planning
factors; annex 1 to the appendix contains the sets of tables containing the actual
data used and derived. (The data in the tables is also available on cards or 7-track
magnetic tape for computer processing.)

oo



e Appendix B -- contains flow diagrams of receiver activities at Guam for
its communications circuits.




OVERVIEW OF THE PLANNING SYSTEM

Figure 1 is a diagram of the manpower planning process as envisioned. Inputs to
the process are the characteristics describing a specific system configuration at each
site being analyzed. These characteristics include:

e Numbers and types of equipment to be kept in inventory at the site.

e Maintenance policy to be implemented, including what types of non-
corrective (planned) maintenance jobs are to be done and how often.

o Operational use of the equipment in terms of the communications circuits
being operated, the number of hours per year each circuit operates, and the
type and frequency of operating jobs being done.

e The type and frequency of support jobs, such as cleaning and field days.

The system characteristics are then combined with planning factors (table 1) to give
the man-hours needed for the various jobs. These man-hours are then converted to
billets, using Navy standards for a work week.

BASIC ASSUMPTIONS
This section describes the various assumptions underlying the results.

The planning factors (table 1) were derived from 1974 operational data and are based
on the best data available from each site as well as other sources. However, each site
has been asked to upgrade its record keeping (primarily with respect to maintenance) and
ensure it is recording the data requested. This way, more accurate information can be
obtained in the future to revalidate the planning factors and upgrade their accuracy. But
it is assumed here that the planning factors are valid and that an annual revalidation of the
factors, based on 1975 work experience, will amend the data base as needed.

The planning factors derived in this report consist of localized factors; in other words,
the manpower required to do the same job may differ from site to site. Unfortunately, the
data collected does not show whether differences can be accounted for by factors such as
environment, personnel quality in terms of training and experience, or age of equipment.
These factors can be used when a specific NavCommsSta (or one similar to it) is undergoing
realignment.

From each set of five local factors, ComNavTelComm can generate one command-wide

planning factor that relates to an "average environment, " rather than a specific NCS. The
ComNavTelComm factors can be used for those calculations where environmental differences

~5-
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TABLE 1
RECEIVER PLANNING FACTORS
Maintenance
1. Conventional operator planned maintenance subsystem (PMS) factors
2. Conventional technician PMS factors
3. Make-ready, put-away time factor
4, Other noncorrective maintenance (non-CM) factors
5. CM factors
Operations
6. Operating usage factors
7. Tunings/retunings factors
8. Tuning/retuning unit time factors
9. Quality control (QC) checks factors
10. Other operational activities factors
Support
11, Support primary duty factors
12. Support collateral duty factors
13. Supervisory factors

OpNav work standards

14. Personal fatigue and delay (PF &D)

15. Standard work week



need not be taken into account. Since a number of different sites are being included in the
realignment effort, individual deviations will tend to compensate for one another.

The objective of this analysis was to develop some rational basis for ComNavTelComm
planning standards. Thus, when a Navy standard is greater than the actual work time
needed, the standard is listed here as the requirement, recognizing that its use permits
some slack in the system. Such a cushion may be used one of two ways:

e To do more than the minimum work -~ for instance, more equipment
QC checks -~ at the discretion of the officer-in-charge.

e Not to man some billets depending on budget constraints.

USE OF PLANNING FACTORS

The context in which the planning factors are to be used can be summarized this way.
The systems planner performs a set of preliminary analyses. He examines the need for
communications services of various types, including: geographical coverage; number of
messages per unit time to be handled by each communications circuit (such as full-period
termination vs. broadcast); division of responsibilities among NavCommStas; operating
loads to be accommodated for both peak operations and the entire year; and the division
of these loads between satellite and HF equipment. Further system design considerations
are then made, culminating in the configuration of alternative designs.

For each alternative being considered, this kind of information must be specified as
inputs to the manpower planning system:

e The set of equipment to be in inventory at the station being considered.
e Total maintenance policy to be followed; that is, whether the prescribed
PMS schedule is being followed for each unit of equipment, frequency of equip-

ment overhaul, and the like.

e Specific operating procedures, as selected from the set of operational
jobs listed in the data base.

e Operational use of the equipment.

e All support jobs required, as selected from the set of support jobs listed
in the data base.




To help the planner estimate the number of equipment hours expected, he may use the
operational planning factors provided, which include the number of receiver operating hours
for each communications circuit/receiver type combination at each receiver site.

The basic question is: For each system configuration being analyzed, how many billets
of what type are required at each site for operation, maintenance, and support? The pro-
cedure followed is similar to the approach used by Op-124 and the Navy Manpower and
Material Center (NavMMaC) in calculating billets required as a function of the average
weekly work load at the site. Work loads that deviate from the average are accommodated
this way:

e Using peak loaders for predictable peaks.
e Using the electronic technician to help the operator when needed.
e Having the maintenance man do CM work before he does PM work.

e Bringing support personnel into operations and maintenance (O&M) activities
if they can be trained to take on some of the simpler jobs during a peak.

. e Working longer than the average standard shift or work week.
Overtime should be repaid with compensatory time off. This policy is implicitly

included in calculating billets based on the total annual work load because peaks are
included in that total. All other assumptions are noted in appendix A.



SUMMARY OF PLANNING FACTORS DATA BASE

This section describes the planning factors derived. The values of these factors and
the method used in deriving them appear in appendix A,

MAINTENANCE MANPOWER REQUIREMENTS

These planning factors consist of the man-hours per year needed to do various kinds
of maintenance for each type of equipment at each site, There are two types of maintenance
manpower requirements:

e Site requirements--the number of maintenance man-hours that each site states
it needs to achieve an acceptable performance level,

e Navy requirements--the number of maintenance man-hours that OpNav allows
as acceptable for budgeting manpower.

Fortunately, all sites can do the work within the allowable Navy requirements.

Specific planning factors have been generated for all the maintenance jobs., These
include Navy requirements, when available, for comparison.,

Conventional PMS Factors ‘

The allowable Navy requirement is to do the PMS actions specified on the Maintenance
Requirement Cards (MRC) within the man-hours also specified on the cards., The man-hours
do not include make-ready and put-away time or personal fatigue and delay. The PMS man-
hours for each equipment type are given in table II-1.

‘Make-Ready, Put-Away Factor (No, 3)

The allowable Navy requirement is 30 percent of the PMS time specified on the MRC
cards,

Personal Fatigue and Delay Factor (No, 14)

The allowable Navy requirement is 17 percent of the PMS time.

1All tables cited in this section appear in annex 1 of appendix A,
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Total Requirement for PMS

From the preceding considerations, the total allowable Navy requirement for each
equipment unit is 1,47 times the PMS time, Table II~1 gives the site requirement for
each equipment type. The total site requirement is considerably below the Navy
requirement,

Conventional Operator PMS Factors (No, 1)

These make up that portion of the total conventional PMS action done by operators
rather than by technicians, These times are given in table II-1,

Conventional Technician PMS Factors (No. 2)

These make up that remaining portion of the total conventional PMS actions done by
technicians, These times are given in table 1I-1.

Other Non-CM Factors (No. 4)

These are the man-hours required to perform all non-CM actions now .being done at
the various sites but not listed on the MRC card, These jobs and the man-hours required
are given in table II-2,

CM Factors (No, 5)

The allowable Navy requirement is equal to the total conventional PMS man-hours
allowed, or 1,47 times more than that listed on the MRC cards. The CM requirement for
each equipment at each site is listed in table II-1. The requirement for all sites is con-
siderably below the Navy requirement,

Total Requirement for Maintenance

From the preceding considerations, the total allowable Navy requirement for each
equipment unit is 2,94 times the PMS time. The requirement for all sites is below the
Navy requirement,

OPERATIONS MANPOWER REQUIREMENTS
These planning factors relate receiver usage to the three main operational work
categories:
e Tuning/retuning.
e Quality control checks.

e Other operational actions.

In addition to these jobs, there is some message processing (such as primary ship-
shore and single -channel broadcast) done at many receiver sites. Volume IV of the hand-

book contains an analysis of these jobs.,
-11-



Operational Usage Factors (No, 6)

Tables IlI-1, -3, -4, and -5 contain the total hours of receiver use during 1974 for
each communications circuit/receiver type as submitted by Honolulu, Sugar Grove,
Northwest, and Italy. These factors are provided as a guide in estimating future operating
workload,

Tunings/Retunings Factors (No, 7)

Tables III-1 through III-5 and figures A-1 through A-3 (appendix A) contain information
that can be used to calculate the number of tunings and retunings as a function of operating
time for the communications circuits/receivers used.

Tuning/Retuning Unit Times Factors (No. 8)

Tables III-1 through III-5 contain information such as the unit time required to per-
form the various activities associated with a receiver tuning. This data can be used to
calculate the average total time required to tune or retune a particular type of receiver,
including orderwire, logging time, and antenna selection, as required. Using factors 6, 7,
and 8, the total man-hours per year required for tuning/retuning receiver can be calculated.

QC Checks Factors (No, 9)

Tables III-11 and -12 and figure A-4 can be used to calculate the man~hours per year
required by each site for its load of full-time equivalent (FTE) receivers operating.

Other Operational Activities Factors (No. 10)

The man=-hours required to do other operational activities -- such as on-the-job
training and adjustments after power outages -- are listed in tables IV-2 and -3. Only the
off-line nonproductive portion of the on-the-job training man-hours should be used.
SUPPORT MANPOWER REQUIREMENTS

Support-Primary-Duty Factors (No. 11)

These deal with the work done by nonsupervisory personnel whose primary duty is to
support the site, as opposed to "hands-on" operations and maintenance services. The
billets required at each of the 5 sites for these services are shown in table IV~-1.

Support Collateral Duty Factors (No. 12)

These are concerned with the work done by nonsupervisory personnel in addition to
their other duties. The man-hours required for these services are shown in tables IV-2
a.nd -3.
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Supervisoxy Factors (No, 13)

The supervisory overhead rates associated with each overall site and its subordinate
components (excluding ship-to-shore message processing and satellite terminal) are given
in tables I-3 and IV-4,

OPNAV WORK STANDARDS

Personal Fatigue and Delay Factor (No, 14)

This totals 17 percent of the working time applied to all jobs whose measurements
consist only of productive work and do not include permissible breaks.,

Standard Work Week (No, 15)

A standard work week of 40 hours and a "S-man-for-4-section™! watch is to be used.
Taking into account service diversions, training, leave, and holidays, the hours available
for work are 31.94 for military and 33.38 for civilian personnel.

1Assigwning 4 men for every watch position being manned continuously constitutes a 4-duty
section watch. This results in a 42-hour work week (including meal time), Assigning
a fifth man for each watch position allows for service diversions, training, leave, and
holidays, and results in 33.6 hours per week available for work (including meal time).



PLANNING LOGIC

Procedures for calculating the number of billets needed to operate, maintain, and sup~
port the equipment for the alternative being proposed are outlined in this section. Data
used in making the calculations can be entered in the manpower planning work tables; sug-
gested formats for these tables appear at the end of the section (work tables 1 through S).

MAINTENANCE MANPOWER REQUIREMENTS

Work Table 1

Equipment Needs

Decide on the numbers and types of equipment needed to be kept operationally ready
for peak operations, such as major fleet exercises or contingencies, by the receiver main-
tenance division. This information can be oltained from the users. The number includes
spares. However, such needs should be confirmed by comparing the list of stated user
needs with former usage under similar conditions. Such data is not now part of the planning
data base; it should be collected as exercises are conducted. List the equipment type in
column 1 and the total number required in column 2.

Planning Factors

Decide which set of planning factors is to be used for the realignment alternative under
consideration: either the ComNavTelComm-wide planning factors, or the set of planning
factors related to a particular geographical zone as represented by one of the 5 sites.

Equipment Inventory

Decide on the equipment inventory to be maintained at full readiness. Also decide
what PMS schedule to follow, including all non-CM actions such as overhauls and appro-
priate work schedules.l

lAccording to current policy, all site equipment is to be fully maintained for both CM and
PM. However, manpower may be saved (at the cost of more time to reach full operational
readiness) when all equipment is not fully maintained all year, and greater use is made of
strategic warning in starting the readiness process early enough. Further analysis of
such a proposed policy change is required. If current policy were changed, the calcula-
tions of PMS and CM man-hours would be modified accordingly.
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PMS Man-Hours

Based on the PMS schedule to be followed, calculate the total PMS man-hours required
for each equipment type. First, calculate the sum of the unit PM man-hoursl needed for
the total PMS schedule over the full year (from the list of all PMS jobs and their unit man-
power requirements as included among the maintenance planning factors). List the unit
PMS factors for operating personnel in column 3, and the PMS factors for maintenance
personnel in column 4. The product of columns 2 and 3 gives the PMS man-hours required
of operators; this number is listed in column 5. The product of columns 2 and 4 gives the
PMS man-hours required of technicians, and is listed in column 6. Find the total operator
PMS man-hours (sum of column 5 entries) and total technician PMS man-hours (sum of
column 6 entries).

The total operator and technician man-hours required (columns 5 and 6) should also
include the appropriate "make ready and put-away'' and PF&D factors. The OpNav require-
ment for these two factors are 30 and 17 percent, respectively. Thus, the OpNav require-
ment for operator and technician PMS man-hours would be 1.47 times each of the totals
shown in columns 5 and 6. These totals should be listed as the last lines of columns 5 and 6.

CM Man-Hours

Calculate the CM man-hours required for each equipment type and list the total in
column 8. This number consists of the product of the number of equipment units in inven-
tory (column 2) and the CM planning factors listed in column 7. Find the total CM man-
hours required (the sum of column 8 entries).

Calculating the OpNav CM requirement is a simpler process, since the CM require-
ment is defined to be equal tothe total PMS requirement (including the additional 47 per-
cent factor). Thus, the separate CM factors do not have to be listed in column 7, and the
total of column 8 is equal to the total of the last line of column 5 plus the last line of
column 6.

TUNING/RETUNING MANPOWER REQUIREMENTS

Work Table 2a

Equipment Needs

List, in columns 1 and 2, each communications circuit and the types of equipment to
be operated during the coming year.

1Unit PM man-hours is the annual man-hours needed to do PM for one piece of this
equipment.
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Operating Hours

Estimate the number of operating circuit-days for each communications circuit during
the coming year; enter the estimate in column 3. In this estimate, you may wish to con-
sider operational usage factors at particular sites as a ""baseline, " adjusting the estimate
up or down to reflect the proposed operation. Find the total operating circuit-days (the
sum of column 3 entries) for these categories:

e Circuits requiring frequency tunings/retunings.
e Circuits requiring frequency selection.
e Circuits requiring converter tuning.
List each of these totals at the bottom of column 3. Divide each total by 365 to convert
it into a full-time equivalent (FTE) receiver; list these entries at the bottom of column 4

(in the same row as its counterpart in column 3).

Tunings/Retunings Factors

Based on the total FTE receivers involved in each of the three tuning activities,
estimates:

e The total number of tunings/retunings needed per week, using figure A-2:
that figure relates the number of tunings/retunings to the number of FTE
receivers being operated (sum of column 3). List this information in column 5
in the same row as its FTE receiver total.

e The number of frequency selections needed per week, using figure A-3.
List in column 5.

e The number of converter tunings needed per week, also using figure A-3.
List in column 5.

Man-Hours for Tuning/Retuning Activities

List the time required for each of these activities:

e The total time in minutes for all activities involved in a receiver tuning/
retuning (including all aspects of circuit coordination), but excluding frequency
selection and converter tuning, as shown in table III-6. This time is obtained
from the data in tables III-6, -8, and -10. List this time in column 6 in the same
row as the total number of tunings/retunings required.

1Unit PM man-hours is the annual man-hours needed to do PM for one piece of this equipment.
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e The time required in a frequency selection, as obtained from table III-9. List
this time in column 6 for the same row as the number of frequency selections
required,

e The time required in a converter tuning, as obtained from table III-9, List this
time in column 6 in the same row as the number of converter tunings required.

Calculate the man~-hours per year required for receiver tunings /retunings as the
product of the number of receiver tunings/retunings and its unit factor (from columns 5
and 6), converted into man-hours (also by dividing by 0.87), The same way, calculate the
additional man-hours per year required for frequency selection (the product of the number
of frequency selections and the additional unit times required, from columns 5 and 6), con-
verted into man-hours (also by dividing by 0.87). Do the same for the additional man-hours
per year required for converter tuning. List each value for these man-hours per year in
column 7 and find the total man-hours as the sum of these three entries.,

ADDITIONAL MAN-HOUR REQUIREMENTS

Work Table 2b and 3
Quality Control Checks

Decide on what QC checks are to be made and how often.

Manpower for QC Checks

The recommended (that is, the most accurate but most time-consuming) way to make
this estimate to standardize on the list of QC checks for which the command is willing to
supply billets, and use this as the command standard. This would involve reviewing the
list of QC checks contained in ComNavTelComm instruction 2300.13, the data submitted by
the sites (see table III-12), and the results of the work samples taken (shown in table III-11).
The command must then decide which QC checks are required, how often per week, and the
time (in minutes) required for each. List this in columns 1, 2, and 3 of work table 2b. In
column 4, list the average number of channels involved during each check. In column 5,
calculate the annual man-hours required for each check by multiplying column 2 x column
3 x column 4 x 0.87. The sum of the entries in column S is the total QC man-hours
required. )

Another way (easier but much less accurate) is to assume that the man-hours submitted
by each site for QC checks (listed in table III-7 and plotted in figure A-4) are valid. Each
site would be given the amount it submitted, but in direct proportion to the number of FTE
receivers operating, if this were changed from its current operations.

A third way is to construct a command standard. This standard would be based on
constructing a linear regression through all of the non-outlier points being considered (see
figure A-4); from this, the man-hours required for the number of FTE receivers at the
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site would be obtained. Unfortunately, this alternative is not very accurate, since the
data does not correlate well (since the sites apparently are doing different QC tasks).

Power Failures

If this factor is to be included, the total man-hours needed to cope with power failures
is calculated the same way as QC requirements. First, list all operational activities that
must be done following each power disturbance (such as retuning/readjustment) in work
table 3, column 1. Next, list the average number of work units expected each week
(annual estimated divided by 52) and the man-hours associated with each disturbance - in
columns 2 and 3. The total man-hours required will again be the product of columns 2 and
3. Record this in column 4.

DIRECT SUPPORT LABOR

Work Tables 3 and 4

Support Needs

Decide which support jobs are needed at the site by reviewing the data base on sup-
port jobs as well as the indirect maintenance activities (on-the-job training and excessive
travel), and determining which of these the site has to do for itself, thus requiring site ‘
billets. In column 1 of work table 4, list the direct-labor support primary-duty functions
(see appendix A), such as medical services, in which billets are to be provided by the
NavCommSta rather than by outside organizations. The number of direct-labor support
billets required for these functions is listed in column 2. The support primary-duty
planning factors may be used in deciding how many billets should be allocated to these
functions. List those support jobs being done as collateral duty in work table 3, along
with the average number of work units done per week and the unit man-hours required
for each work unit (columns 1, 2, and 3). Calculate the total man-hours per year required
for each job and list this total in column 4.

Support Man-Hours

Determine who will do each job in terms of these categories:

== On watch.
— Maintenance technicians on day shift.
— Primary-duty support personnel.

— Supervisors.
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Allocate the total support man-hours required among these billet categories and list in
columns 5, 6, 7, and 8 of work table 3. While using O&M personnel for this purpose may
not seem efficient, it does offsr the advantage of having extra O&M workers available for
peak operations. Add the total man-hours required for each category.

TOTAL BILLET REQUIREMENTS

Work Table 5

The remainder of this section explains how to calculate billet requirements for each
class of personnel. The characteristic being calculated is given in column 1 of work
table 5. The data for each calculation should be listed in column 5.

Work elements

In column 1, list the various work elements done by the operator watch personnel.
These elements are:

— Tuning/retuning operations.
— QC checks.

— Power failures.

— Operator PMS actions.

— Support collateral duty work load done by operator watch personnel.

Man-Hours per Work Element

In column 2, list the man-hours required for each work element. In all appropriate
cases, the working man-hours must be converted into total man-hours by applying the
PF&D factor appearing in column 3. Thus, the total number of man-hours for each work
element is:

TMH = (1 + PF&D) (WMH),
where TMH = total man-hours;
WMH = working man-hours;

and PF&D

Il

personal fatigue and delay factor
The PE&D factor should have been included in the operator PMS requirements calculated

in work table 1. Obtain the total operating man-hours required (row 6 of the table) by
adding the man-hours of the five work elements and listing the total in column 4.
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Number of Watchstanders

The next step is to calculate the total number of operator watchstanders required
(row 8 of the table). There are three major factors to consider in this determination:

e Average work load.

e Peak work load the system is designed for, and how flexible the system
is in sharing operating work load with other watchstanders (such as mainten-
ance and supervisory personnel).

e Constraints, such as safety.

Each factor is considered in greater detail here. The number of operator billets, B0 c
based on average work load is determined first:

B0 = TOW/52 (TAW),
where TOW = total operator work load per year,
and TAW  =time available for work per week.
According to the standard work week of 40 hours (where dependents are authorized), TAW '

equals 31.94 hours per week for military and 33.98 hours per week for civilian personnel
(reference 1). An assumption here is that a watchstander assigned to a 5-man-for-4-

section watch also has about 32 hours per week available for work because of time out for
meals.

TAW thus is based on a weighted average of these two factors and depends on the
civilian-to-military ratio at the site. For example, if there were 10 civilian to 40 mili-
tary direct labor personnel at a site, TAW, the weighted average would be:

TAW =10/50 (33.98) + 40/50 (31.94) = 32.35 hours per week.

Enter this weighted average of TAW in row 7. Enter the results of the calculation of Bo

in row 8, column 5. Carry the billet calculations to the nearest 100th of a billet until all
calculations are completed and a final "round off" of fractional billets is made.

Determine the number of watch supervisors, Bws , assigned to the watch:
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where Bws = number of watch supervisor billets required (row 10);

Bwo = number of watch operator billets required (row 8);

and Srw = watch supervisor overhead ratio (row 9).

Enter the values for these characteristics in work table 5, column 5, in the appropriate
Tows.

Allocate the watch operators and supervisors among the four watches and receiver
buildings, and see that anticipated peak loads during the week are accommodated. Note
that watches do not have to be manned equally, and peak loaders can be used. After the
allocation is made, check to see that the safety constraint is satisfied (minimum of 2 men
per watch at a given location), When either of these factors is a problem, it can be alleviated
by adding maintenance technicians to the watch (plus the proportional amount of supervisors).
Insert this information in rows 11 and 12. This strategy may yield two benefits simultan-
eously. First, the technician can satisfy the safety constraint; second, because of his flexi-
bility, the technician can be always gainfully employed either doing CM or PM actions or
aiding the operator(s) during a peak.

But this gain costs something. Recall that we have provided enough operator billets
to meet the total operator work load. If the maintenance technician assists the operator
during peak activities, the amount of operator work he does results in the operator's being
"idle" during slow times, since the number of operators was based on total yearly work
load. (Unless you assume that the operator, when he is not busy, can help the maintenance
technician with some of his work.) As discussed elsewhere in this section, if this strategy
is used, some additional man-hours will have to be added to the maintenance technician
work load calculated previously. This planning factor will have to be estimated, since no
data is available.

Finally, since the total operator work load includes PMS work, and since the PMS work
can be dropped during a peak, some extra manpower is available for peak demands for
tuning/retuning.

Additional Direct-Labor Maintenance Personnel

Determine the total number of additional direct-labor maintenance personnel required
during the day shift by following the items listed in column 1, entering the data requested
in column 5.

First, enter the PM and CM work loads to be done by technicians (either on watch or

day shift) in rows 13 and 14. Enter the total in row 15. Enter the total maintenance watch
man-hours available in row 16:

SN



TMWM =52B  TAW,
mw

where TMWM = total maintenance watch man-hours available;
Bmw = number of assigned maintenance watch billets;
and TAW = time available for work per week, as already described.

Then enter, in row 17, an estimated percentage of time to be spent by the maintenance man
doing the peak operating load. As discussed, operating peaks, when they occur, are han-
dled by a maintenance watchstander (when such an assignment exists) or watch supervisor.
In either case, the individual drops his normal work and responds to the peak operating
request. Thus, this time is used in operations and is not available for maintenance or
supervision.

A working supervisor's time is already properly allocated between direct labor and
supervision. For a maintenance technician on watch, including day shift, some fractional
part of a billet needs to be added to this operating function to account for that fraction of
time when he is taken off his maintenance work to help the operator during a peak:

TMWMA = (TMWM) (1 - p/100),

where TMWMA = time available for maintenance work by the watch maintenance
technician;

and p = percentage time on peak operating load.
Enter TMWMA in row 18.

Next, determine the resulting maintenance work load to be done by the day shift (row 19).
This is equal to the total PM required of technicians plus the CM to be done (as previously
calculated) minus the maintenance man-hours spent by maintenance technician watchstanders.
In calculating the total maintenance man-hours, the CM planning factors have nonproductive
time built in, whereas the PM planning factors do not. Hence, only the latter time must con-
sider the PF&D factor as well as make-ready, put-away factor; these were included in work
table 1. Finally the number of maintenance billets, Bm , required on the day shift (row 20) is:

Bm = TMW/52 (TAW),
where Bm = direct labor maintenance billets required (row 20);
TMW = total maintenance work load to be performed by maintenance personnel

on day shift (row 19);

and TAW = time available for work per week, as previously described.
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Maintenance Supervisors

Determine the number of maintenance supervisors required (row 22):

B =B S ’
ms m rm
where BIns = number of maintenance supervisor billets (row 22);
Bm = number of maintenance billets on day shift (row 20);
and S = maintenance supervisor overhead ratio (row 21).

Support Primary-Duty Supervisors

Determine the number of support primary-duty supervisors required:

B SR S -
Ss Sp rs
where BSS = support primary duty supervisors (row 25);
BSp = support primary duty billets (row 23);

I

and support primary duty supervisor overhead ratio (row 24).

rs
The service diversion work load should be examined as part of the entire service
diversion requirement to ensure that the total does not exceed an average of 8 hours per

week. When it does, an appropriate number of additional billets may be added.

Fractional Manning

After the number of billets for each function has been calculated to the nearest 100th of
a billet, fractional manning problems may arise. In the past, this was solved by arbitrarily
selecting the equivalent of one-half (0.5) as the cutoff point. Any work load that earned at
least one-half space was awarded the next whole number without regard to work center size.
Those that earned less than one-half did not get the extra manpower (reference 2).

Overload factors are established based on the premise that separate criteria should be
applied to small and large work centers. A maximum individual work overload is estab-
lished at 1/2 hour per wbrking day, and is cumulative until reaching a maximum of 1 /2
billet. The cutoff point is the highest value the fractional manpower can equate to before
the manpower requirement is rounded to the next higher integer. Table 2 reflects frac-
tional manpower cutoff points for both military and civilian manpower.
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Qualitative Requirements

Next, determine the qualitative requirements of each position in terms of designator,
grade, rate, and series. This should be done uniformly, based on the total number of
people required in each functional unit.

TABLE 2

FRACTIONAL MANPOWER CUTOFFS FOR COMPUTING STANDARDS

Manpower ‘ Fractional
authorized manpower cutoff
Military Civilian
1 1.081 1.078
2 2.162 2.155
3 3.243 3.233
4 4,324 4,310
) 5.405 5.388
6 6.486 6.466
7 7.500 7.500
Authorized
Over 7 manpower +0.500 0.500

~27=



REFERENCES
1. OpNav 12P-6, "Manpower Requirements Program' Unclassified, 29 May 1974

2. OpNav 12P-8, "Manpower Requirements Program' Chapter IV, Unclassified,
23 Jan 1973

-28- .



APPENDIX A

ANALYSIS AND DERIVATION OF PLANNING FACTORS



This appendix describes the planning factors and how they were derived for the opera-
tions, maintenance, and support functions analyzed. Data as submitted by each site is on
file at CNA. As table 1 of the main text shows, 15 basic planning factors have been derived
for those functions. Each factor is described here, indicating:

e Numerical values of the recommended planning factors.

e How the original data submitted by the 5 sites was converted into planning
factors.

e Existence of Navy work standards and their use in this analysis.

e Organization of the planning factors data base so that the planner,
following the planning logic described in the main section, can retrieve
desired values from the data base.

e  Other planning information derived during the analysis.
PERSONNEL INFORMATION

The main objective of this analysis was to determine the appropriate supervisory
"overhead" factor now associated with each work function. However, one by-product was
a list of all billet titles for all personnel at each site. A comparison of each station's bil-
let titles with a master list that was generated, and each station's title preferences are
given. This structure was generated to aid Code-01 in formulating a final, preferred set
of standard billet titles.

Uniform Billet Titles

Table I-1 of annex 1 is a composite of all billets filled as of the survey date and as sub-
mitted by each receiver site. Column 1 of the table is a master list of practically all bil-
lets commonly associated with receiver sites, grouped into divisions and branches.

The billets reported at Honolulu, Guam, Sugar Grove, Northwest, and Italy were then
matched against this list, as shown in columns 2, 3, 4, 5, and 6, respectively. As in the
original data, the word ""same" in place of a billet title indicates that the site uses the
master position title; another title indicates the title now used there.

Billets that do not correspond to the master list are also listed in the division in which
they exist, with the same letter designation used in that site's original data. Note that bil-
let A at one site need not be the same as billet A at another site, since the original data
forms were completed independently with only the master billet list as a guide. Lettered
billets from different sites apparently relating to one another yet having different billet
titles are clustered.
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Although all billets in the master list appear in column 1, there are billets that do not
exist at any of the sites.

Table I-1 was created to help in developing a set of uniform billet titles. Titles now
in use can be compared with this list and a decision made by the command concerning the

preferred set of billet titles.

Manning Distribution

Table I-2 gives total manning used for receiver operations (but excluding ship-shore
message processing), maintenance, support, and general management (supervisors in the
receiver's division office) at the sites. The number of direct labor, functional support,
and supervisory personnel are also indicated within each division, as is the military-
civilian composition of each category.

Table I-3 also shows the manning distribution of labor between day workers and
watchstanders. The purpose of tables I-2 and I-3 is to compare personnel distributions
among sites, as well as provide a basis for deriving supervisory overhead rates (described
under support manpower requirements),

MAINTENANCE MANPOWER REQUIREMENTS
To minimize differences among the sites in the number of man-hours each spent in its
PMS and CM functions for one unit of equipment, 3 classes of maintenance work were

defined.

Conventional PMS Work

This first work category is defined as the annual man-hours required to perform the
minimum PMS actions specified on the MRC card for one unit of equipment, but does not
include any extra non-CM work the site does because it feels it is necessary. The con-
ventional PMS man-hours are defined to include all maintenance man-hours, including
those required for '"'make-ready and put-away'' and all breaks taken. Any excessive travel
time to other sites has been separated from work times and is included elsewhere.

Since the operator may do part of the PMS actions, it is necessary to know his share
so that a division of the total PMS time can be made between operator and maintenance

technician.

Other Non-CM Work

There are a number of maintenance activities that are not done at all sites, or are
done differently at each site. To identify these differences -- and still allow the planner
the choice of including those work functions he desires in his analysis -- we have structured
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all of the nonstandard, non-CM maintenance work and the man-hours each requires as
additional jobs. But to obtain official billet credit for such work as part of the PMS system,
ComNavTelComm will have to make such recommendations and submit them to NavMat
for approval.

CM Work

This category is the annual man-hours required to perform all CM actions, including
replacement of parts during PMS.

Data Organization

Tables II-1 and -2 deal with the maintenance planning factors and are derived from the
data submitted by 5 sites.

Table II-1 gives numbers and types of all equipment being maintained at the 5 receiver
sites. This equipment is listed alphabetically and described in column 2 and numbered
sequentially in column 1. As a cross-reference to locate the data in that table, the main-
tenance numbers as originally given by each site are listed in column 3.

Column 4 gives the number of units of equipment of each type at the sites. When the
number maintained is different from the total number on hand, this is also indicated, and
the latter figure is the one used in all calculations to determine unit times.

The total man-hours per year needed for both CM and conventional PMS maintenance
(not including extra jobs) for one unit of each piece of equipment is given in column 5. In
all cases, these include time for breaks and make-ready, put-away.

Columuns 6, 7, and 8 list man-hours needed for different aspects of conventional planned
maintenance, as specified on MRC cards. Column 6 gives the standard times reported by
the sites for planned maintenance by operator personnel on one equipment unit (planning
factor 1). Column 7 gives the equivalent standard times by maintenance technician per-
sonnel (planning factor 2). Column 8 gives the total of these two times, which is the annual
man-hours required to perform minimum PMS on one unit of equipment. These times do not
include extra non-CM work, which is covered in table II-2.

Column 8 of table II-1 also includes the official MRC standards for PMS as obtained
from Code-04 Readiness Department. In some cases, the standard differs with different
models of the same equipment; the range of values separated by a slash is given for those
instances.

Column 9 gives the annual man-hours the sites reported as necessary for conventional
planned maintenance on one unit of equipment (not including the time required to do the extra
jobs listed in table II-2). These times usually were very close to the PMS standards. This
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was expected, since all sites indicated they did not keep records of PM work times; instead,
they based their PM requirements on the PMS standards.

Another source of maintenance manpower standards were also examined -- the main-
tenance standards used by the Navy Security Group. These maintenance standards are
important to this project because:

e The Navy Security Group has many kinds of equipment common to
NavCommSta equipment at other sites being analyzed.

e The logic used to derive maintenance requirements correlates closely
with the logic proposed in this analysis.

e The Navy Security Group's maintenance needs compare favorably with
those of the U.S. Army and Air Force maintenance records for the same
equipment; these have been officially approved as the Service Cryptologic
Agencies (SCA) standard by the Director of Defense Research and Engineer-
ing (DDR&E).

The SCA standards obtained also appear in column 5. Use of this standard is described
elsewhere in this analysis.
Column 10 is used to display the corrective maintenance planning factors (number 5). .
This is the average man-hours per year for one equipment unit that the sites reported as
required to do all corrective maintenance, including parts replacement during PM.

Table II-2 is a list of non-CM jobs done over and above those listed on the MRC cards.
The table lists the name of the equipment, the description of each job, and the additional
man-hours per year per unit equipment required to do the extra maintenance. The sites
feel these jobs are necessary, although they have not been formally approved by
ComNavTelComm or the Naval Electronics Systems Command. This data can be reviewed
by ComNavTelComm, which can then decide on a proper maintenance policy based on en-
vironmental conditions at a particular site, the man-hours needed, and the value of doing
the work. This data constitutes planning factor number 4.

ANALYSIS OF MAINTENANCE DATA

This section contains the analytical results obtained by correlating all the maintenance
data collected during this project. These results also can be applied to other NavCommSta
maintenance areas.

Basically, the analysis consisted of two types of data comparisons. First, the man-
hours reported required by each site to do a work element were compared. Second,
official Navy standards (approved by Op-124) were also identified, and these were compared
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with the requirements stated by each site. Table II-3 of annex 1 shows the results of
this comparison.

Consider first the intersite comparison. The analysis consisted of calculating a
number of ratios using the PMS standard as the uniform basis of comparison, thus elim-
inating differences in the numbers and mix of equipment among stations. In the analysis:

e Line 1 shows the sum of PMS standard man-hours for all equipment
at each site.

e Line 2 shows the total man-hours required by each site to do all PM
jobs, both conventional PMS and all extra non-CM jobs (both recurring and
nonrecurring). It also includes time for make-ready, put-away and work
breaks in its PMS requirements. All 5 sites indicated they took work
samples as the basis for their estimates.

e Line 3 shows the man-hours used for the extra non-CM jobs done at
each site.

e Line 4 shows the man-hours used to do the conventional PM jobs.
e Line 5 shows the total man-hours required for CM.

e Line 6 shows the ratios of total requirements for PM and CM as reported
by each site (including all extra non-CM jobs) to the PMS standard. This was
the most important result.

These ratios were then compared with Navy maintenance standards approved by Op-124.
While these standards were constructed for communications equipment used by the fleet,
they are the best data available to Op-124. The standards were obtained this way:

e The PMS standard listed on the MRC card is the official requirement for
PM actions. But the PMS standard is for working time only; an additional 17
percent is allowed for PF&D (planning factor 14).

¢ The PMS standard does not include make-ready and put-away time, which

is allowed as an additional factor (number 3); no official time has been set by

the Navy. The exact amount of time is a function of the distance between

where the toolsand parts are kept and where the equipment is located, and

how many times the same tools are used in maintenance at that location.

Op-124 permits a factor of 30 percent for the fleet and has indicated it will

also permit a 30-percent factor for shore stations until a more thorough study can
be conducted.



Thus, the total Navy PM requirement for work specified on the MRC card is 1.47 times
the PMS standard.

While there is no Navy CM standard similar to the PMS standard, there is an OpNav
policy used for fleet manning purposes -- paragraph 106.1.c(6) of reference A-2. This
policy states that for every hour of CM action, one hour of PM action is needed for elec-
tronic equipment. Op-124 further interprets this policy for determining billet require-
ments by estimating the CM man-hours required for the fleet as being equal to the total
PMS man-hours required. Again, it will permit this factor to be used as the Navy require-
ment for shore stations until a more thorough study can be made. The CM-to-PM man-hour
ratio was therefore calculated for each station, using the PMS standard man-hours as a
reference. An appropriate CM-to-PM ratio thus can be used as a standard for each site
or for the entire command.

The total maintenance requirement for fleet operations is therefore 2.94 PMS time.
Additional man-hours for extra non-CM maintenance appear on MRC cards when officially
approved by NavMat. The maintenance standard used by SCA was 3 times the PMS man-
hours, reasonably close to the Op-124 standard.

With the preceding discussion in mind, we next compared each of the site's total main-
tenance requirements ratio (line 6 of table I1-3) with the derived Navy requirement, whose
ratio is 2.94. All sites are well within the Navy requirement.

While the intent is to use the PMS standard as the basis for allocating billets, the
NavCommS$Stas themselves differed in their numerical values of the same PMS standard,
as shown in table II-1. In some cases, the value given is even lower than the official
standard. When a set of numbers differs considerably, ComNavTelComm should deter-
mine why and assign a correct value for each site.

The reasons for the differences include:

e Differences in the amount of work being done, particularly in "as-
required" work.

e Differences in PMS standards for different models of the same equipment;
column 8 of table II-1 shows the range of values of the standard for different
models.

e Arithmetic errors by the site in calculating the standards.

Because of the differences in ratios among the sites, several other analyses were
also made at the next level of detail. The first was a calculation of the man-hours required
to do both the PMS jobs and the extra, non-CM jobs now being done (and listed in table II-2).
This comparison among sites of the extra man-hours required is best shown by taking the
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ratio of the total PM man-hours required to the man-hours associated with the PMS stand-
ard. These ratios (line 7 of table II-3) show that all sites deviate only slightly from the
PMS standard, even counting the extra jobs done. Rows 8 and 9 confirm that the extra jobs
require only a small amount of manpower, and that conventional PM is also done in less
time than the PMS standard.

A second analysis was concerned with finding the ratio of CM man-hours to the Navy
man-hours allowance for PM and comparing this ratio with the Navy requirement (unity).
This is shown in line 10 of table [I-3. Line 11 of table II-3 provides a similar ratio of
CM required to the PMS standard, rather than to the Navy PM required. These results
show that all sites fall well below the Navy requirement.

OPERATIONAL MANPOWER REQUIREMENTS

This section describes the analysis of operations performed on the receiver equip-
ment. As indicated, the message-processing work done by radiomen at many receiver
sites for circuits such as primary ship-shore and submarine broadcast are really fleet
center functions. Therefore, the analysis of these jobs and the derivation of their planning
factors appears in volume IV rather than in this volume. In addition, data relating to satel-
lite operations is not included in this analysis.

Organization of Operational Data Submitted by Sites

Unfortunately, all sites did not describe their operational work the same way. In some
cases, certain data was not provided; in others, the same operating job was described dif-
ferently. Since the analytical strategy was to provide as accurate an answer as possible
within the available time, the analysis was completed using the data available. The results
can be reviewed by the sites and by the command, with the sites providing any missing data
that can be used later.

To compare the operational data received from the sites, all the original data received
from the 5 receiver sites was analyzed and restructured into tables III-1 through III-5,
based on this logic:

e Three basic operational work functions:

— "Bringing up" receivers and retuning them as required, defined as
"receiver tuning.'"l

lRepresentative flow diagrams and descriptions of the various operational activities asso-
ciated with the different types of communications circuits were provided by Guam; these
appear in appendix B.



— Quality control (QC) checks.

— Other miscellaneous activities.
e A more detailed analysis of the receiver tuning showed that it consisted of
the activities listed in table III-6. Estimates of the times required by Sugar

Grove for each activity are also shown.

Similar activities are performed when tech control asks for QC check or receiver
readjustment (retuning).

Unfortunately, the data submitted by the 5 sites was not submitted in the form of
table III-6 but was clustered around 4 major work functions and subfunctions:

e Receiver tuning, including:

— Frequency selection, initial determination of a preferred frequency,
and confirmation that the frequency is unoccupied.

— Frequency tuning, including the initial receiver setup and the readjust-
ment required after periodic QC checks.

— Converter tuning, including setup and periodic adjustment.

— Antenna selection, including making an audio patch and selecting an
antenna for optimum reception.l

— Circuit coordination with external sites, primarily the technical control
facility and by orderwire.

—QC checks, including audio evaluation, audio level readings, and frequency
accuracy checks.

— Miscellaneous functions not fitting the above categories.

Returning to the data originally submitted by the sites, columns 1 and 2 of tables III-1
through T1I-15 list the number and name of each communications circuit operated, as sub-
mitted by the site. Columns 3, 4, and 5 list the nomenclature of the receivers used for the
circuit, the number of receivers used, and the number of circuit-days each circuit was

1 . . . .
No estimate of walking time was given by the sites, either because it was overlooked or
because it was included in subsequent work activity.
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operated during the year. Columns 6 and 7 list the unit time required to do the job listed
and the average number of times the job is done per week. Column 8 is the man-hours per
year required for each job, calculated as (52 x column 6 x column 7)/60.

The circuits are listed in order of their equipment types and, within this category, by
the unit time taken to do the job using that equipment. This way, the time each site takes
to do the same job using the same equipment could be compared.

Honolulu submitted essentially all of the data requested. No data was supplied for the
orderwire coordination function. (This deficiency is discussed in the analysis of this
function.) All jobs done by Honolulu fit the first three categories; the miscellaneous func-
tion therefore was not needed. Italy and Sugar Grove also submitted essentially all the
data requested. Northwest submitted just about all the data requested except for one item.
While that site was able to estimate the total number of times a given job was done per
week for each equipment type, it was unable to subdivide these times among the various
communications circuits using this equipment.

Guam went into fine detail in describing the various tasks that make up the individual
jobs. However, that site provided receiver tuning data only on the full-period termina-
tions, and, like Northwest, did not subdivide the total number of times that a job was
done for each communications circuit. Nor did Guam provide the circuit-days of receiver
use for each communications circuit listed.

Analysis of Total Receiver Operations

Since the detailed work elements furnished by the sites were different, the first anal-
ysis performed was to develop a model that would relate the total operational manpower
requirement of each site with its receiver usage. Table III-7 and figure A-1 attempt to
do so.

The bottom row (row 11) of table III-7 shows the receiver usage at each site, meas-
ured as the number of FTE receivers used during the year at each site. Rows 1, 2, 3,
and 4 list the man-hours required to do the three major work functions and their total;
the miscellaneous activities are treated under other operational activities, planning fac-
tor 10. The total operating man-hours required was then obtained (row 5) by adding the
17-percent PF&D factor to row 4. Relating the total operating man-hours required by
each site to its receiver usage was based on the notion that the greater the usage, the
greater should be the quantity of work and the man-hours required.

Figure A-1 shows the plot of total operating man-hours required as a function of the
FTE receivers operated at each site. While Guam did not provide operational usage data,
it did provide the total number of receivers in inventory. Calculation of the receiver usage
at Honolulu, Sugar Grove, Northwest, and Italy revealed that the total receivers at each
site operated 67, 48, 74, and 73 percent of the time, with the total inventory of receivers
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operated 63 percent of the time, This statistic enabled us to estimate that Guam had 104
FTE receivers operating.

Unfortunately, the data plotted in figure A-1 shows that the total operating man-hours
required at each site does not correlate well with the number of FTE receivers, Because
of this, more detailed analyses were required to determine why the sites should differ so.

Even though the data in figure A-1 showed poor correlation with the number of FTE
receivers, the operating man-hours each site required were actually low, considering
that each site must have a minimum of 2 men per watch (or 10 billets) just for safety.
Therefore, the operator PM requirement in two forms was added to the operating man-
hours required.

The PM requirement, as submitted by the sites, is shown in row 6; the Navy require-
ment for operator PM was also calculated (row 8) as 1.47 times the operator PMS standard
(row 7). The total operating man-hours required (row 9) was then calculated as the sum of
rows 5 and 8, and the total billets required (line 10) calculated by dividing row 9 by 1, 661
man-hours/year/billet, Thus, not counting support collateral duty jobs, the operator re-
quirements for all sites are less than the 10 men required for safety.,

‘ Therefore, it could have been possible to drop the more detailed analysis of the specific
operating jobs and billet for a minimum of 10 billets per site (resulting in low utilization
for Italy and Norfolk), except for one thing: Italy solves its operator utilization problem
with a 2-man watch consisting of one operator and one technician. This is ideal because:

e The operator can devote primary attention to receiver duties, giving secondary
attention to operator PMS when he is not busy with operations. (Incidently, the
data indicates that Italy and Honolulu do not use operator PMS, This is satisfactory
as long as their utilization is high enough.)

e The technician is available on watch to satisfy the second man safety limitation;
he can assist the operator during peak operations, and he can do PM and most CM
activities during the watch, !

Because this more efficient use of personnel is possible, an analysis in greater depth
of the various operations was required. Correlation of the data submitted by the sites on
similar types of jobs shows that:

e Some tasks or job elements are missing in some cases,

1 . !

The maintenance chief at Sugar Grove estimates that 70 to 80 percent of CM actions can
be done on the receiver deck, The remaining receivers would be serviced at the main-
tenance shop by the maintenance day workers.
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e The time required to complete one unit of the same work differs among sites.
e The frequency with which work is done varies among sites.
Thus, the analytical objective was to focus on the data consistencies (and inconsistencies)
among similar jobs and attempt to explain these, if only by suggesting that more work is prob-

ably being done at one site than another. Validation, or modification, of any of these explana-
tions should be made by the sites during their review of this handbook,

Detailed Analysis of Receiver Operations

Each of the more detailed jobs associated with receiver operations was then analyzed;
out of this analysis, planning factors 6 through 10 were developed:

o Operational usage factors (No. 6) presents the 1974 receiver usage by circuit
and type of receiver used at each site reporting such data.

e Tunings/retunings factors (No. 7) presents the number of times that receivers
require tunings or retunings, including:

— Frequency selection.
— Frequency tuning/retuning, including antenna selection.

— Converter tuning,

— Coordination with tech control,

e Tuning/retuning unit time factors (No. 8) presents the unit times required
to perform the work functions associated with planning factor 7.

e QC checks factors contain factors pertaining to the man-hours required for
the checks at each site,

e Other operational activities factors (No. 10) presents all other operational
activities performed at the sites and the man-hours they require.

Analysis of Receiver Tuning Operation

The first function analyzed in detail consisted of these receiver tuning operations:
e Frequency selection.
e Frequency tuning/retuning, including antenna selection.
e Converter tuning.
The man-hours required for these operations were analyzed the same way as for the
transmitter site, except that the ordexrwire time spent in conjunction with these functions

is treated as a separate planning factor and analyzed under the circuit coordination func-
tion, Also, as with the transmitter site, it was assumed that all walking time (such as from ‘
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the orderwire to a receiver) is included as part of the time required to do the receiver
operations. Estimating the number of receiver tunings/retunings is described here.

As tables III-1 through III-5 show, only Honolulu, Sugar Grove, and Italy submitted
data on the number of tunings/retunings for each of their communications circuits, Thus,
the most accurate way of estimating the number of receiver tunings/retunings required in
the future at each of these sites is to use their data as a means of extrapolation, assuming:

o The site being analyzed will function like its 1974 data.

e Each future communications circuit receiver will require a number of tunings/
retunings proportional to the number of operating circuit-days estimated for the
coming year. The planner must then estimate the new number of circuit-days ex-
pected for each communications circuit/receiver type (using the 1974 data as a
guide), and extrapolate the data in columns 5 and 7 of the appropriate table
accordingly. The planner then multiplies this number of tunings/retunings by the
unit time required for each (as given in column 6) to obtain the man-minutes of
work required.

A similar approach could be used in estimating the number of tunings/retunings for
other sites. In this case, the planner must also determine which of the 3 sites for which
data is available most closely resembles the site for which the estimate is being made.

Estimating the number of converter tunings and frequency selections for a given site
follows the same approach.

We also tried to develop a simpler way to relate the total number of tunings/retunings
to total operating hours, since:

e The calculations would be easier for the planner.

e The estimating model could be used for all receiver sites.

To develop this more simplified model, we tabulated the total number of tunings/
retunings and the total number of FTE receivers at each site; the number of tunings/
retunings made for all continuously operated circuits and the number of FTE receivers
used at each site; the number of tunings/retunings made for all intermittently operated sys-
tems; and the FTE receivers used at each site. These are shown in table III-8, rows 1
through 6. The total number of tunings/retunings vs. the total number of FTE receivers
used was plotted in figure A-2 (including the incomplete data submitted by Guam),

1 . ’ .
If the number of tunings/retunings at a site were known, the man-hours required could
be calculated as the product of the number of tunings/retunings and the average time
required for tuning based on the receiver mix at the site.
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Because of the good correlation obtained, this function could be used (instead of
tables III-1, -3, and -5) so long as the mix of systems used is not changed radically at
a different site, Further data could be obtained from other sites to provide additional
validation of this model.

Plots of the number of tunings/retunings for the continuous systems and intermittently
operated system vs, the number of FTE receivers associated with each type were also
made; see figures A-2 and A-3, The correlation obtained was not as good as the total num-
ber of tunings of figure A-2, Figure A-2 should therefore be used as the estimation model.

Once the number of tunings/retunings has been estimated at a site, the average time
required per tuning/retuning needs to be determined:

e The mean time required at each site for each frequency tuning was calculated
for each receiver type as the average of times taken for all communication cir-
cuits using this equipment type, weighted by the number of tunings involved, The
mean time calculated for each site is listed in row 7 of table III-8,

e A command standard should be calculated for each equipment unit, taking a
weighted mean of the times required by each site.

e A site average unit time should then be derived, taking into account the par-
ticular mix of receivers at each site weighted by their operating times.,

For example, consider that within a class of receivers at the site, we have estimated
these amounts of receiver usage:

R-1051: 30 FTE receivers
FRR-60: 20 FTE receivers

Also, assume that the command standards for tunings/retunings are 1.0 and 1.5 minutes.
The weighted average tuning/retuning time for the receiver mix is:
30 . 20 - .
=0 (1 min.) +50 (1.5 min.) = 1.2 minutes.

To further validate the time required for receiver tuning, work samples of the total
tuning time required at Northwest were taken from the time a new frequency was requested
until the new frequency was brought up and approved. During this time, the operators per-
form the activities listed in table III-6,

On the basis of 14 measurements taken, the frequency tuning function on all receiver
types at Northwest requires 1,05 * 0,94 minutes, which compares well with the reported
data, Only 3 antenna selections were required in connection with these tunings, and the
times observed (4,70, 0,45, and 0,39 minutes) were too small a sample to be of use, In
addition, the total tuning interval (including all activities of table III-6) was also measured.,
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On the basis of 12 measurements taken, the total time required is 18.75 + 5.98 minutes
(based on a 90-percent confidence level, using a t-statistic). In analyzing the results, it
is assumed that the operator can do other operational work during the total interval, since
no station reported a working time as high as 19 minutes.

The frequency selection job was analyzed next, as shown in table III-9. Rows 1 and
2 list the total number of frequency selections made per week and the FTE receivers asso-
ciated with these selections. This data is also plotted in figure A-3. Unfortunately, the
data does not correlate well for no apparent reason. Since the total man-hours involved
are not very great, and if no reasons are given by the site or the command, it is recom-
mended that an arbitrary function be plotted through these points.

The remaining rows list the unit times required for frequency selection. It is not
readily apparent why these times should vary so, and this will have to be resolved.

Following the resolution of the two planning factors, the total man-hours will be based
on the product of:

e The number of frequency selections, as determined by the number of FTE
receivers used at the site,

@ The unit time required at each site, which would be a weighted average,
considering the types of receivers and circuits involved.

Similarly, the converter tuning and antenna selection planning factors were developed, as
shown in table III-9 and figure A-3.

Analysis of Circuit Coordination Function

While the original instructions to the sites were for them to include the time required
for any circuit coordination required as part of the operational job for which it was per-
formed, Guam, Northwest, Sugar Grove, and Italy submitted separate data for this func-
tion. Honolulu also listed in a footnote that

"Coordination with tech control requires that a man continuously watch
this circuit. Receiver site had two separate order wires between Defense
receivers area and control, and between tactical receiver's area and CALS.
On September 25, 1974, these order wires were combined, but this did not
alleviate the requirement of two operators since the Defense receivers area
and the tactical receivers area are physically separated by 30 yards."
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We assume that Honolulu literally does not have a man continually occupied at each
orderwire. Conferences with 2 other receiver sites indicate that while the orderwire must
be monitored constantly, it can be done by listening for a message. (Some sites use an
alarm to signal the operator that a message is coming in.) It is therefore assumed that
while 2 men may be needed for monitoring, they are free to do other operational jobs when
the orderwire is not operating.

A review of the circuit coordination jobs reported by the sites indicates that the times
were basically spent in keeping tech control informed of receiver status and maintaining
the status board. A comparison of the circuit coordination man-hours required by the vari-
ous sites and the data elements involved are shown in table I1I-10. Row 3 shows the total
man-hours required per year per FTE receiver by each site (as obtained from rows 1 and
2). Italy's man-hours are extremely high compared with the other sites. A second indi-
cator is the man-minutes per year per tuning/retuning, listed in row 5 (as obtained from
rows 3 and 4). Again, Italy is very high.

It is recommended that the command review this data and determine an appropriate set
of numbers that can be used as a standard planning factor.

ORGANIZATION AND ANALYSIS OF QC CHECKS

Four kinds of data were assembled and analyzed in determining the QC checks planning
factor. The first was the man-hours used at each site for this job. This data, obtained
from each of the 5 sites, was plotted against the number of FTE receivers at each site; see
figure A-4. While this data could be used to establish planning factor number 9, it is
apparent that all stations are not performing the same QC checks as specified in )
ComNavTelComm instruction 2300.13, which was the second set of data examined.

The third set of data obtained (table III-11) consisted of measurements of various QC
checks at Northwest:

e Total peak distortion (send) -- every 8 hours.

e D.C. loop current level -- once daily during the day watch.

e Composite levels -- every 2 hours.

e Composite data transmission levels -- once during midwatch.

e Frequency accuracy test -- every 4 hours on every frequency change (QSY)
and daily on a new termination.
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Test No. 1

Using the DACV analyzer, measure the peak distortion on all RFCS terminations
and broadcasts.

Basic Operation of DACV

e Plug D.C. loop patch cord in the low zin jack.

e Place the distortion select switch in the peak position.

e Set this input polarity switch in the 75 based position (normally).
e Transmission select switch in the space/mark position and 1.

e Input select switch in the 60 position.

e Plug the patch cord in the set jack of proper channel to measure the
peak distortion.

Test No. 2

Using milliampmeters, the operator measures the D.C. loop in all channels of the RD ‘
and RE systems. He takes the measurements from the set jacks of both the send-and -
receive sides of the system.

Test No. 3

Using the TTS-85CR transmission measuring set, the operator measures the composite
levels in all channels being used to send data to control via the microwave system. All
levels should read about 13 db. When an adjustment is necessary, he goes to the equip-
ment supplying the input and makes the adjustment to the proper levels.

Test No. 4

Using the TTS-85CR, the operator measures the composite levels in the receive
channels on the microwave system coming from control.

Test No. 5
Using the oscillograph and frequency counter installed, the operator selects various

channels to be checked. He cuts into them one at a time. Using the audio patch cord, he
plugs into the monitor jack of the audio board that is "normaled’ through to the equipment.
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When the transmitter being checked is on frequency, he should get a revolving circle on
the scope. If it does not show one, he adjusts the audio oscillator until the circle appears,
then informs control of the difference via the covered orderwire.

The time it takes to perform these tests is sometimes related to the number of channels
or circuits the operator has to check. Both information items were therefore recorded,
and measurements translated into time per channel to obtain a uniform sample.

Columns 2 and 3 of table III-11 list the sample size (number of measurements made)
and the resulting estimated time for each test. Each time includes a confidence interval
obtained for a 90-percent confidence level using a t-statistic.

Column 4 of table III-11 lists the average number of channels tested during the year
at Northwest; this number coincided with the number of channels tested in the work samples
taken. Column 5 lists how often each check is made each day. Column 6 lists the working
time required each day, based on the QC check characteristics defined, and is equal to the
product of columns 3 and 5. These times do not include walking time or the 17 percent
PF&D factor.

Column 7 is the measured planning factor derived for each test (the average time
required per channel) by dividing column 3 by column 4. A total of 334 man-hours are
required for QC checks, according to these measurements. This does not compare well
with the 2, 513 man-hours previously given by Northwest, and reasons for this discrepancy
should be explored.

A fourth set of data collected was a more detailed breakdown of the man-hours required
as reported by each site; see table I1I-12. This data shows:

e Specific QC checks to be done at each site.
e How often these checks are to be done.
e Time required to do each check.

If the jobs were described the same way, it would be easier to compare sites; but the
descriptions were not the same. Guam and Northwest came closest to supplying the informa-
tion desired; it should be possible to compare that data with ComNavTelComm instruction
2300.13. The other 3 sites provided what was essentially an average unit time per circuit

and the number of times each check was made. Not only could we not compare the differ-
ences in unit times reported, but there was no way to validate these times.
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Based on the data available, it is recommended that the QC checks planning factor
be derived using one of these approaches:

®  Use the reported site requirements; this would be the least accurate (but
easiest to implement method),

® Derive a command standard from the man-hours per FTE channel tested,
based on the average man-hours per FTE channel for the set of channels reported

on (eliminating any other data). Here, a channel is a receiver, microwave chan-
nel, or line.

e Compare the command instructions with the results of the work measure-
ments shown in table III-11 and estimate a standard unit time per channel from
the data shown and from experience; this would be an even more accurate method.

OTHER OPERATIONAL ACTIVITIES FACTORS

The man-hours required to perform other operational activities at a site were also
gathered. These make up the additional planning factor (number 10), which is unique to
each station. Examples of these activities are:

e Tuning/readjusting of equipment following a power outage.

e On-the-job training for both operations and maintenance.

While these activities are operational, their descriptions and times required are in-
cluded in table IV-2 under support collateral duty jobs, since the data follows the same
format. '

A considerable amount of on-the-job training time for both operations and maintenance
results in the completion of part of the operations and maintenance workload. Thus, if on-
the-job training time were added to the O&M work load requirements, "double counting" of
the same work load would result. Therefore, we must estimate the amount of on-the -job
training man-hours that is the equivalent amount of productive O&M work load and not count
these man-hours in on-the-job training requirements. The expression "equivalent amount"
of productive O&M work load is used, since the trainee may take more man-hours than the
average trained person to do the same job.

To illustrate this point, consider Italy's on-the-job training needs at its transmitter
site. New radio men and electronic technicians are each trained on off-the-air circuits
for 60 man~-hours per year. Each is also assigned for 176 man-hours to on-the-air circuits.
However, it can be assumed that this productive work is done at a lower efficiency than by
trained personnel (assume 70 percent efficiency). Thus, [60 +(0.30) (1 76)] /(60 + 176) or
48 percent of this part of the on-the-job training was nonproductive and should be counted. .
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Also, according to Op-124, on-the-job training requirements must be based on raising
the capabilities of those unqualified for the job -- for example, training for specific equip-

ment. The requirements cannot be based on assigning persons with lower grades or incor-
rect Naval Enlisted Codes.

SUPPORT MANPOWER REQUIREMENTS
There are three types of support work loads:
e  Support primary duty work load -- that work done by nonsupervisory per-

sonnel whose primary duty is to support the site, as opposed to "hands on"

operations and maintenance services, as well as any O&M work not analyzed
in detail during this study.

®  Support collateral duty work load -~ that work done by nonsupervisory per-
sonnel in addition to their primary duties.

® Supervisory work load -- that work done by nondirect labor supervisors.

Support Primary Duty Factors

Table IV-1 is a list of all support primary duty billets filled at the 5 sites and not
analyzed in detail during this study. This list constitutes planning factor 11. Column 1
gives the position titles from the master billet list, and columns 2 through 5 show the
titles that are used for filled billets at all the sites. If the site uses the same title as
shown in column 1, "same" is indicated. Support billets that do not correspond to a bil-

let from the master list are preceded by the letter used to identify the position submitted
by that site.

After each site's billet title is the number of persons now in that billet (when that
number is more than one). Also indicated is the percentage of time (when under 100 per-
cent) that the person is involved in direct labor. Part of this direct labor time may be
spent in collateral duty support jobs (see the next section).

Only those support billets from the master list that are filled at one or more of the
sites are listed in column 1. Most of these billets are organizationally located in the
support divisions of each site. Those that are in operations or maintenance at a given
site are so designated.

No work analysis was made of these support primary duty jobs. However, to syste-
matically assign these support billets, the command must analyze table IV-1 and determine:
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e Whether the work function is required at each site that has the billet listed.
It must also be confirmed that the support activity cannot be done by the station's
public works department or other Navy support activities because of the site's
distance from a regular Navy base. (Appendix B of reference A-3 contains the
set of tasks relating to the master billets listed.)

e How many full-time equivalent workers are required for this work function
at each site. This depends on the size and layout of each site and whether the
function is (or can be) provided to any extent by the main station or by other
Navy support services (such as regional medical services).

This way, judgment has to be used in allocating these billets.

Support Collateral Duty Factors

Table IV-2 is a composite of support collateral duty jobs now being done at the 4 sites
and constitutes planning factor 12. Column 1 briefly describes the type of job involved,
such as cleaning. This is followed by a list of support jobs, by number, as a cross ref-
erence to the data submitted by each site, and the total man-hours per year required to
do each job clustered in that job category. A more detailed description of those collateral
support jobs appears in table IV-3, including the method for calculating support.

Columns 1, 2, and 3 of the table describe the job and the work unit measure. Column 4
is the hours needed by one man to complete one work unit. Column 5 is the number of work
units done per week by all the men involved; it is thus the product of the number of times
each man does a work unit per week and the number of men doing them simultaneously.
Column 6 is the total man-hours per year required for the job, and consists of 52 times
columns 4 and 5. :

In some cases, only the total man-hours (column 6) was given by the site; columns 4
and 5 were missing. In other cases, the product of 52 times columns 4 and 5 does not
correspond to column 6. This is indicated by a question mark in column 1. It is impor-
tant that, during its review of this report, each site make the necessary additions and
corrections to its data so that ComNavTelComm can review these lists and decide:

e Which collateral jobs must be done, and how often.

e Which jobs are really part of service diversions or off-hours’ activities
and not counted as productive work.

e How many man-hours are needed for each job. Op-124 stresses that
requirements can include only working time; for "on-call" duty, only actual
working time can be counted.
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e  Who should do the work -- operational or maintenance (or both), primary
duty, or outside personnel.

As described elsewhere in this handbook, requirements for collateral support stated
by the sites absorb a substantial part of the division's total direct labor. Further analysis
and validation of these requirements by the command is therefore very important.

Supervisory Factors

Another support planning factor is the supervisory overhead rate (planning factor 13),
which is the total number of full-time equivalent supervisors divided by the full-time

equivalent nonsupervisory (now on board) personnel in the organizational unit being
analyzed.

This calculation was made for each of these organizational components:

e Total site overhead.
e General management (percent of total direct labor).

@  Watch operations (percent of total direct labor, including maintenance per-
sonnel but excluding ship-to-shore personnel on watch).

e Total operations division (percent of total watch and day operations
personnel).

e Maintenance division (percent of maintenance personnel, excluding those
on watch).

The data shown in table I-3 is organized into the above components and arranged into
total full-time equivalent direct labor and supervisors and the calculated supervisory over-
head factors within these components. The results of these calculations were taken out of
table I-3 and summarized in table IV-4. The most important set of numbers is the overall
site supervisory overhead ratio, which varies from 15 percent at Honolulu to 68 percent at
Italy. There is no Navy requirement for this ratio.

Further analysis of table IV-4 shows that there are significant differences in compo-
nent overhead rates, both among and within sites; some of these rates are quite high.
Discussions at transmitter and receiver sites regarding the division of work between the
supervisor and workers revealed that:

e The supervisor works side by side with the workers doing some of the
operating work load previously described, particularly during busy hours.
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e The only operating work load not listed and done by the supervisor consists
of on-the-job training; spot~checking the quality of work of his personnel; being
available as the senior person for any problem that arises during the watch; and
evaluating personnel.

e  While the supervisor has overall responsibility for proper operations
during the watch, he delegates this responsibility among all watch personnel.
Thus, the only man-hours this ultimate responsibility really costs is in per-
forming the tasks described in the preceding item.

Since the overhead ratios calculated in table IV-4 were obtained from estimates based
on job titles and not on an analysis of work function, their accuracy is doubtful. Experience
indicates that the overhead ratios are probably smaller than those shown in the table. A

satisfactory estimate of the supervisory overhead planning factor may be obtained in one
of these ways:

e For supervisors who do not perform direct labor, determine their work
functions to substantiate the need for a full-time position with respect to the
size of site and the number of direct-labor personnel. For example, large
sites might require an assistant officer in charge; small sites might require
only a chief-in-charge.

e For working supervisors, estimate the amount of supervisory tasks not
already being counted under direct labor (or listed among the support jobs)
and estimate the time required to do these. Recalculate the supervisory over-
head ratio as before. Excluding the planning function, the overhead ratio
probably should be 5 to 15 percent.

OP-124 WORK STANDARDS
Op-124 work standards are described in this section.

PF&D Factor (Planning Factor 14)

Op-124 allows a PF&D factor of 17 percent of productive work time for blue-collar
workers for all work stoppages, including personal relief. When deriving the total man-
hours, it is therefore necessary to determine whether the measure consisted of only
productive work time (such as would be obtained through work samples), or whether the
time also included various work stoppages -- such as coffee breaks -- as in the corrective
maintenance times recorded.
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Standard Work Week (Planning Factor 15)

Standard Work Week for Military Personnel Ashore

The standard work week (reference 1 of the main text) for military personnel at CONUS
activities and overseas bases where dependents are authorized is 40 hours. Included in
this work week is an allowance for service diversions; this allowance provides for quarters,
sick call, personal business, etc. The 40-hour standard work week for military consists
of:

Hours per week

Service diversion training 4.83
Leave 1.85
Holidays 1.38
Time available for work 31.94
Total 40.00

The standard work week for military ashore at CONUS activities and overseas where
dependents are not authorized should be computed this way:

Time available Nonavailable
for work hours Total
Continuous shift
watchstander 60.0 6.0 66.0
Duty status watch-
stander 61.7 6.0 67.7
Nonwatchstander 51.0 6.0 57.0

The work week for military firefighters and other watchstanding personnel using the
72-hour work week is:

Hours per week

Service diversions,

training 4.83
Leave 5)010)7/
Available for work 62.10
Total 72.00
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Standard Work Week for Civilians

The standard work week for civilians is 40 hours. Training includes classroom lec-
tures, on-the-job instructions, and safety indoctrination. Diversions include minor
unavoidable delays such as fire drills, chest X-rays, voting, blood donations, etc. The
40-hour standard work week for civilians consists of:

Hours per week

Leave 4.60
Holidays 1.38
Training 0.22
Diversions 0.44
Time available for work 33.38
Total 40.00

The standard work week for civilian supervisory fire-fighters using the 56-hour work
week is:

Hours per week

Leave 6.37
Training 0.20
Diversions 0.44
Available for work - 48.99
Total 56.00

The standard work week for civilian firefighters using the 72-hour work week is:

Hours per week

Leave 8.21
Training 0.20
Diversions 0.44
Available for work 63.15
Total 72.00
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MANPOWER REQUIREMENTS AND UTILIZATION
ANALYSIS OF O&M PERSONNEL

The main objectives of this analysis were to:
e Compile relative manpower requirements for each work category per-
formed by O&M personnel. This would be useful in sensitivity analyses,
since the impact of any approximation on total error could be more readily
evaluated.
e Provide a first calculation of the billets required based on the work
loads and make a first step in comparing these billets with personnel on
board.

@ Perform a "check and balance' on some of the data provided by the sites.

Man-Hours Required

Table V-1 gives the man-hours required for each job as defined. This calculation was
made two ways: in terms of the stated site requirements (lower bound), and the Navy require-
ment (upper bound).

For example, in terms of the Navy requirement, the Honolulu workload requirements
are in these proportions (as percentages, rounded off):

Maintenance by technicians

CM: 17

PM: i

34

Collateral duty support: 18

Operations

PM: 0

Main receiver operations: 48

Other: 0

48
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Billets Required and Utilization

The next set of calculations involved converting the man-hours required in each cate-
gory into direct-labor billets; this was done by dividing by 1, 661 man-hours productive
time per billet per year. (This is for military personnel only. A more accurate calcula-
tion would consider the military-to-civilian mix. This approach does not include any
limitations, such as having a minimum of 2 men per watch section.) This was then com-
pared with the total number of direct-labor personnel now on board in each work category.
A personnel utilization calculation was then made by taking the ratio of billets required to
current manning. These results (see table V-2) indicate the average proportion of time
that current manning would spend working in these categories:

e Watch direct-labor personnel doing operations and PM (excluding the
ship-to-shore functions).

e Maintenance direct-labor personnel doing CM and technician PM.
e Total O&M direct-labor personnel doing collateral duty support.

e Total O&M direct-labor personnel doing all required work.

As discussed elsewhere in this handbook, some of the supervisory percentages seem
too high. Therefore, a recalculation of personnel utilization was made in tables V-1 and
-2, based on total current manning in each category and including both direct-labor and
supervisory personnel. While this total unit utilization is less than the first case (since
total personnel is the denominator of the ratio), it is probably a more realistic number
than the one obtained from the first calculation. Also, this number can be extrapolated
to the direct-labor force by subtracting perhaps 10 percent for supervision.

Low utilization merely indicates that there are too many billets assigned. Other
constraints -- such as assigning a minimum of 2 billets per watch at each location -~
may be the determining factor in billet allocation. This is especially true for smaller
sites, such as receiver sites, and particularly at Italy. But Italy improved its utilization
by assigning one operator and one maintenance man to each shift, rather than 2 operators.

A-30




REFERENCES

Navy Manpower Shore Survey Team, Norfolk #2, Navy Manpower and Material
Analysis Center, Atlantic, '"Shore Manning Document, NCS Washington, Chelten-
ham Survey Dates: 12 Sep-13 Oct 1972, " Unclassified; "NCS San Francisco
Survey Dates: 7 Nov-1 Dec 1972, " Unclassified

OpNav 12P-4, "Guide to the Preparation of Ship Manning Document, " Unclassified
1971

Center for Naval Analyses Memorandum, (CNA)1897-74.10, "NAVCOMMSTA
Manpower Planning Analysis, Receiver Site, " Unclassified 11 Dec 1974

A-31






APPENDIX A

ANNEX 1

DATA



¢

‘yosl ‘IUTEH |

suor3zezadp IoATIODY

ateday o3diad

@dueuajutTem abieys uy Od 041 @doueusjutey

FOTUD *IUTEH

041 burt
-uteI3 UOTISTATP pue
suoy3iexado IsAaTeO9Y

1351330 K3394 Hutpes] 040 sdv

(€)

jxa1o Ayddng

19051330 K33ed A1ddnsg

*ATQ SOTUOIJIOSTI ‘ISSY UTWPY

(¥)
XIDFFIO umoHIvS
/8IB8ATB09Y "3IS8Y

(Y) 39TYD UOYSTATQ WRODIRE/SUADY I891330
I85T3JO UOTSTATQ WWODIeS/SYADY uo)3es/sISATaDIY
XTeax ©A0X9 Iebng JIBOMUJION

(v)
(9 (s)

ues

auwes

(@) "3IuTeR I8ATaD8Y

(D) bututery 13
/@duruajutey IsO

oures oues
(g) bururtexy
Wd/SHO/or3wmod
(V) 3shreuy °o3xl
awes /suot3jexado
I0TasUNod
I39IeD UOTSTATA
ueTPO3ISND SHO
FoTYd suor3zexado
(¥) *3uyew buypryng
sures
uewosx /utwpy swes
(3utRUW-Y)
I80T13JO JUTERH
8IADY FUEIBTESY
swes
sues suwes
weny nIn{ouocH

(€) ' (z)

adgsn SHTLLL LHTTII INJHIND dLIS YHAIADHY

-1 47T9V.L

2OUCUIJUTER OSS VT
*3ute -dinbz Axeyriiouy

asueuajuTelN
819A1929Y¢ A3T5I8ATQ

aoueuadIUTRN 30913
*yuren jusudynbg o3dXan

39TYD L8douruajuUTEH

abxeyd ur 04D

1T

“0T

°8
L

°9

°S

youerg SISATIOSY

uewosXx

Y13(d Arddns/utupy

Z80FJI0 SDUPUSJUTPH IJATIO

IIDTIJO UOTSTATA IDATIOIY

4

°t

4

‘1

801330 UOTHTATQ SI2ATIOAY

ST3TL UOT31804/35111d I0388H

(1)

A-33



103ex3d0 §,IBATS09Y A

Iwres

X{ea1

*0°d buturexly

czadng yojem

{(d) - x0do yojeM

(H) °yoeW dtuox3zdeld ALL
*YOaW OTUO0I3ODTH

SAGI5 Iebng
()

PeT1¥3 3Jou
eumssw gisilwue uy
pPepuIouy jou 3IBIT1ds

(3uTeu-q)

JaTyo "3uyew

“3sse ‘juau
(r) ~drnba 03dXad

*yoal *3juteny o3diad

(1) yoag
*3091F BDARPMOIDTH

swes

xo3eaxado
axoys-dyys KLieutag

oues
(H) 2030x2d0 I9ATIDBY

(@) aozexado
X09Qg I3AT909Y

zo3eaado/aaxdng
309Q I9AT203Y

- 13do
/s8uorivaadg 1aAFa0ay

XO0IRUTPICOD LADV
(@) dIA/dONTGY/OWYONL
JFoTuD 2xoys-dyrys

yojem
Y3-FOo-FaTUD

F86MUJI0N wens
(r) (€)

(p,u0D) 1-1 HIAV.L

aues

swes

sues

aures

suvs

auwes

N{ATOUOH
(z)

*0°d bututesl

10x3u0) L31Tend
xo3exado aaoys/drIys MO
a03ev1adp MSY ¥YS
aojexado °3d 03 "3Id I/W
xo3exado 3a0ys/diys d/wW

aojexado aaoys/diys d/s

ao3eaadp punoxn/ITVY 833IBII0

aozexadp saoyg/drys Axewmyag

*zaxdng ysjem

I9TUD yoIeM
DIURYOSH BOFUOIFIONA
DIURYISW °D3TI I3pea]

ydjeM IIDURUIJUTRH

®T3TL UOT3I1B04/3OT1T8H I938eH
(1)

T4

B 44
x4
44
%4
K4

"6T

“81
A

“91

°sT
‘i
‘el

4

A-34



LETEY
(9

(1) x0d0o @TOBUOD

(9)3srTeIoeds
UOTILDTUNWWOD

(d) %= butdaom Lea

(3) saepue3s
yojeM I3 L3na

1901330 L3394
(a)dinbg 3sal

(V) 330 o13Ferl

(D) adns xsaq - IADY
SA0AD xebng

(s)

(I) aepeax jooagd

(H) ze)dauo> oT3Jeal

(9) 933N0 adey

(4) aozexado DDIF
Jaquaw

9933 TWWOD UOTILIIDSY
‘0°d

buyutexyl UOTSTATA
3aTYs

}BOP IAIATOO3Y

Xx31o KAiddng

wens
(€)

(p,3u0D) 1-1 HI14V.L

(8) xozezado MO

nIn{oucH
(2)

373TL UOTITSOd/3IoT11d XD3ISEH
(1)

A-35



BILLET DESCRIPTIONS PROVIDED BY RECEIVER SITES

HONOLULU

Due to the vacated billet of Division Officer, the CPO in Charge
(billet 5) also has the responsibilities of Division Officer.

Watch Maint. Personnel are also responsible for Fleet SSB
Maint. (Billet 11)

Watch Supervisor also performs the Duties of Orestes Air/Ground
Operator. He also assists with other Receiver Site Operations as
necessary.

CW Operator Monitors Tacamo and CinCPac ABNCP down link. U.S.C.G.
has responsiblity for all Secondary Ship/Shore in Hawaiian area.

GUAM

Tasks that are actually performed in addition to those listed
for that billet

BILLET

-2-- Recvrs Maint Officer-- 18, 19, 24, 20, 23, 32, 37, 104,
20,23,32,37,104, 47, 66, 201/

Asst Keyrs Maint Officer --18, 19, 24, 20, 23, 22, 37,
104, 47, 66, 25, 29

- 6=-Maint Chief -- 105, 106
Crypto, Equip Maint--Asst Maint Chief--81-82-83-56

l4--Elect Mechanic--74-75-77 (OJT)

lsee reference a-2 for a description of these tasks.
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ITALY

LPO RCVR site serves as site supply Petty Officer.

RCVRS Petty Officer in charge of maintenance was supervisor
of the watch for four months during reporting period.

Satellite Operations Chief serves as site Supply Petty Officer.

SATCOMM Special Projects PO initiates and supervises all work
orders for site improvements, such as patch panel and equipment
reconfiguration and interface. Also plans for and supervises required
site support work such as incinerator facility, electrical and
plumbing work and site beautification.

One ET2 functions as supervisor/operator and also performs
maintenance functions for his watch.

Magnavox Tech Rep on board for repair and training on URC-61
(Modem). Also advisor to OIC.

Microwave Specialist onboard for repair and training of techs
on microwave systems at NavCommSta Italy and throughout Europe.
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TABLE 111

MAINTENANCE MANPOWER REQUIREMENTS

m (2 (3)

MAINT. NO, EQUIP. TYPE ORIG. MN. NO,

1

10

DC PATCH PANEL

GUAM 22
DAILY ANTENNA CHECKS

GU AM 23
ANTENNA SHWITCH

GUAM 34
SPEAKER PANELS

GUAM 38
ANCILLARY EQUIP

SUGAR GROVE 20
NON REPAIRABLE TEST EQUIP
TEST =QUIP

NORTHWEST 36
REPAIRABLE TEST EQUIP
TEST EQUIP

NORTHHWEST 35
RF,AF yANT,0C PATCH PANELS
PATCH PANELS

NORTHWEST 34

ReFe SHITCH GEAR ANT.

SUGAR GROVE 21
TEST EQUIP
HONO 24

(4)

(5

NO.ON CONV.CM+PM

HAND/ACTIVE

10

25

175

50

REQ.

b

h8.1

«6

A-41

(6) (7 (8} (9) (10}
PLANNED MAINT. STD. REQUIREMENT
BY OPER. BY MAINT. TOTAL PM (o]
PERS. PERS.
l = - T 6
- - - 4346 4.5
- = > - 2.7
o - o =] 6
- 1.2 1.2 1,2 1.3
5.5 = 5.5 c 549 1

CONTINUED ON NEXT PAGE



TABLE 111

MAINTENANCE MANPOWER REQUIREMENTS (Cont'd) .
(n (2) {3) (4) (s (6) (7 (8) 9 {10}
MAINT. NO. EQUIP. TYPE ORIG.MN.NO.  NO.ON CONV,CM+PM PLANNED MAINT. STD. REQUIREMENT
HAND/ACTIVE  REQ. BY OPER. BY MAINT, TOTAL PM cM
PERS, PERS.
10 TEST EQUIP (CONTINUED)
SUGAR GROVE 22 156 3.9 ¢ 2 2 = -

11 AM-2123

DISTRIBUTION AMPLIFIER

HONO i i o S ok ol ol 0
12 AM~413

AUDIO AMPLIFIER

HONO 2 12 o6 - ol ol ol 2
GUAM 2 5 2.6 - 1.6 1.6 8 1.8
CODE 04 STO ' "
13 AM-413/6
AUDIO AMP
NORTHHWEST T 29 3 10.8 = UeS 4s8 4e8 6 ’
CODE 04 STOD ol
14 AM/BRR-3
VLF RCVR
HONO : 3 4 11.3 - Be8 6.8 10 1.3

15 AN/ARC-161

TRANSCEIVER

GUAM 28 2 - - - - - -
16 AN/BRR-3

RECEIVER .

GUAM 17 2 9,2 - 642 6.2 6.7 2.5

17 AN/FGCC-17

MICROWAVE
ITALY 24 1 - - - - - o=
CODE 04 STO mE 14

18 AN/FCC-38

SYSTEM

GUAM 1 2. 69.5 10.4& 75 17.9 34.9 31
g : CONTINUED ON NEXT PAGE

A-42 .



TABLE tI-1
MAINTENANCE MANPOWER REQUIREMENTS (Cont'd)

4 (5 ®) ) ) 2 e
MAII:]:. NO. EOUI:’?)TYPE ORIG.(:A)N. NO, HA:'S‘/:(::.WECON::QY"PM i’ OPE‘:T_ANsNyEADAAMl::\.JT. ST?'.OTAL PF';EOUlFiEMEN(;Vl
PERS. PERS.
18 AN/FCC-38 (CONTINUED)
CODE 04 STD 17.9
19 AN/FCC-66
VFCT
ITALY 9 1 12.4 - 17.9 17.9 11.4 1
CODE 04 STO . 17.9
20 AN/FCC-67
TELEGRAPH TERMINAL
HONO 4 2 20.1 - 13.4 18.4 16 41
GUAM 25 1 - - 125.4  125.4 - -
NORTHWEST 22 2 23.9 - 2144 2144 2144 2.5
CODE 04 STD 15.9
21 AN/FCC-69
TELETYPE VFCT TERMINAL
NORTHWEST 23 2 1s5.7 - 13.2 13,2 13)s 12 2.5
CODE 04 STD 10.7
22 AN/FCC-70
SYSTEM
GUAM 9 2 27.8 236.6 “3oh 280 21.6 4.2
NORTHWEST 29 2 15.1 - 12.5 12.6 12.6 2.5
CODE 04 STOD ) 12.6
23 AN/FRC=100
SUGAR GROVE 23 1 115 0 112 112 115 0
2L AN/FRC=72
RECEIVER .
GUAM 27 2 3241 1044 15.6 26 19.1 12.9
25 AN/FRC=-84 .
MICROWAVE ) }
ITALY 25 2 - - - -

‘ CONTINUED ON NEXT PAGE
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TABLE 111 ‘

MAINTENANCE MANPOWER REQUIREMENTS (Cont'd)

(1 (2) (3 (4) (s (6) (7 (8) (9 (10)
MAINT. NO. EQUIP. TYPE ORIG.MN.NO.  NO.ON CONV.CM+PM PLANNED MAINT, STD. REQUIREMENT
HAND/ACTIVE  REQ. BY OPER.  BY MAINT. TOTAL PM c™
PERS. PERS.
25 AN/FRC-84 (CONTINUED)
CODE 04 STD 36.8

26 AN/FRR=59/7URR

HF RCVR
ITALY ' . 2 10 29.441 - 19 19 19.1 10,4
CODE 04 STO 19

27 AN/FRR=60

HF RCVR

HONO 5 8 63;0 = 60 60 52.8 10.2
SUGAR GROVE ' 1 31 159,3 0 27.8 27.8 7844 80.8
ITALY 8 «08 = = = = = =

28 AN/FRR-60/0DR=-5C

RECEIVER(HF)

NORTHWEST 6 2 216 - 96 96 96 120

29 AN/FRR=60 (V)

RECEIVER .

GUAM 14 39 34e8 1044 18.6 29 263 846
NORTHNWEST 3 2 216 =) 96 96 36 120
SCA STD 350

CODE 04 STD 26

30 AN/FRR=-60V1

RECEIVER (HF)

NORTHWEST 4 6 168 - 48 48 48 120
31 AN/FRR-60V12

RECEIVER (HF)

NOR THWEST s 1 216 - 96 ‘36 %6 120
32 AN/FRR-T3

HF RCVR
-HONO (-] 2 T2.2 = 99.2 99,2 68.4 3.8

NORTHHWEST 7 4 264 = 144 144 144 120
: CONTINUED ON NEXT PAGE

A-44



(n
MAINT. NO,

32

33

34

35

3¢

37

38

39

{21

AN/FRR~-73

CODE 04 STO

AN/FRR=73/D0R=SC

RECEIVER (HF)

NORTHHWEST

EQUIP, TYPE

TABLE 1111
MAINTENANCE MANPOWER REQUIREMENTS (Cont'd)

(3) (4) (5) {6) n (8)
ORIG, MN. NO, NO.ON CONV, CM+PM PLANNED MAINT. STD.
HAND/ACTIVE REQ. BY OPER. BY MAINT, TOTAL
PERS. PERS.
(CONTINUED)
51.6
8 2 264 - 144 144

AN/FRR-73S MSA UNIT

MULTIPLE SIDE-BAND ADAPTOR

NOF THHEST

AN/FTA-15

VOICE TERMINAL

NORTHHWEST
CODE 0« STO

AN/GRC~169

MICROWAVE TRANSCEIVER

NORTHHWEST
AN/GSA-33
VOICE AMP
NORTHHWEST
ITALY

CODE 04 STD
AN/SRR~-11
VLF/LF RCVR
ITALY
AN/SRR=19
VLF RC¥R
HONO .
GUAM

CODE 84 STD

9 6 o S - ©
28 2 2446 = 2446 2446
5¢6

30 1 122 o 22 22
32 1 Sl S ols T ook
10 5 0‘0 - e‘b o‘#
o

5 .3 91.7 o - -
7 1 “'5 = 11.4 110‘0
4 5  12.2 3.4 5 Bete
11.4

A-45

(9}

10

REQUIREMENT

PM

144

22

ok

o4

13.5

11.2

c™

120

20

100

91.6

9



(n
MAINT. NO.

L0

L1

42

L3

4i

LS

113

L7

48

(2}

AN/SRR-198

RECEIVER (LF)

NORTHHEST

AN/UCC-4

EQUIP, TYPE

TABLE 11-1

MAINTENANCE MANPOWER REQUIREMENTS {Cont'd)

(3)
ORIG. MN. NO,

10

MICROWAVE MUX/TERMINAL

NORTHWEST
ANZUGA=~4
AUDIO AMP
ITALY

CODE 04 STO
AN/UGC-20
SUGAR GROVE
AN/UGC-25
SUGAR GROVE

AN/UGC~25X

TELETYPEWRITER

ITALY

CODE 04 STD
AN/UGC=-48
SUGAR GROVE
AN/ZUGC-6
SUGAR GROVE
CODE 04 STO
AN/UGC=-6K

SUGAR GROVE

31

12

15

16

28

17

13

14

(4)
NO.ON CONV.CM+PM
HAND/ACTIVE

13

(5)

REQ.

1404

114

3.0

576

L0.5

68

73

A-46

(6}

n

(8}

PLANNED MAINT, STD,

(9)

{10}

REQUIREMENT

BY OPER.
PERS.

BY MAINT.

PERS.

14

2¢b

2842

2842

48

48

L8

TOTAL

14

2.4
244

28.2

28,2

28

48

48

54

48

PM

Qe b

114

3248

32.5

50

50

S0

CM

100

146

18.0

23

32

CONTINUED ON NEXT PAGE



TABLE 111
MAINTENANCE MANPOWER REQUIREMENTS (Cont'd)

5) {6 ) (8) (9) (10)
MAlr:‘T?. NO, EOUI:)TYPE ORIG.(:'\)N. NO, HA;\J{:;Z(:;J.WEON\:‘.E(;I\.MPM o7 OPE;I..ANBB:(ESI:::\.JT. STl:OTAL ::AEQUIR EM ENcTM
PERS. PERS.
48 ANZUGC=-6K {CONTINUED)
CODE 04 STD ' 54
L9 AN/UGR-9
SUGAR GROVE 18 11 53.6 0 28.2 28,2 30.9 12.7
50 AN/UPR-2 .
IOKOSPERIC SOUNDER
HONO 8 1 506k . - 37.2 37.2 5064 0
51 AN/URA=17
COMPARATOR CONVERTER
HCNO 9 21 16.1 - 1844 18e4 1.t 1.7
SUGAR GROVE 19 60 13 0 3.6 3.6 10 3.0
NORTHWEST 17 2 28.4 15.6 Bols - 24 Bath 20
ITALY 4 7 27.1 - 24 24 22.8 4.3
CODE 0% STD 24
52 AN/URA-178
TTY COMPARATOR GONVERTER
NORTHWEST 18 4 28.8 15,6 B4 2% 8.8 20
CODE 04 STD 24
53 AN/URA=-17C
TTY COMPARATOR CONVERTER
NORTHWEST 19 8 28.4 15,5 8e 24 8.4 20
CODE 04 STD 24
54 AN/URA-8
FSK CONV
ITALY 11 o 22.5 - - - - 22.5
S5 AN/URQ-10
FREQUENCY STANDARO
HONO 10 1 3.6 - 3.6 3.6 3.6 0
ITALY 30 1 o o - - . L -

A-47



TABLE 11-1

MAINTENANCE MANPOWER REQUIREMENTS (Cont'd)

A1 (2 (3} {4) (5) (6) (7 (8) 9 (10}
MAINT, NO. EQUIP, TYPE ORIG. MN. NO, NO.ON CONV.CM+PM PLANNED MAINT, STD. REQUIREMENT
HAND/ACTIVE  REQ. BY OPER. BY MAINT, TOTAL PM CM
PERS. PERS.

5€ AN/URQ-10A
RF OSCILLATOR
HONO 11 1 3.6 - 3.6 3.6 3.6 0
NORTHWEST 16 1 42 - he2 . ka2 42 0
57 AN/URR-3B
RECEIVER (LF)
NORTHWEST 11 3 5.5 1.6 6 2.2 2.2 3.3
58 AN/URR-35
RECEIVER (UMF)
NORTHMWEST 13 1 1646 3 3.6 6.6 6.6 10
COOE 04 STO 13
59 AN/WRR-3
VLF/LF RCVR
ITALY 6 1.7 1745 - 2.2 2.2 2.2 15.3

60 AN/WRR-38

RECEIVER
GUAM 138 3 17.56 7 = 7 3.1 14.5
codc 04 STD 100.38

61 GCL/FACILITY

MOF /1OF

HONO 25 1 300 - 0 0 300 S
62 CCLX-LFD-1

LF OISTRIBUTION UNIT

HONO 12 5 o - ot o 1 0
63 CCLX-LRRA

RECEIVER (LF)

NORTHHEST 14 2 13.8 - 17.6 1746 8.8 5
64 CU-1138

REMOTE UNITS

GUAM 29 L 5 o - - . = 5

A-48



€5

66

67

68

69

70

71

72

n (2)
MAINT. NO.

EQUIP. TYPE

Cu-1382
MULTI-COUPLER
HONO

ITALY
CU-13824,8,0
MULTI-COUPLER
GUAM

CU=-1382A/FRR

MAINTENANCE MANPOWER REQUIREMENTS (Cont'd)

(3}

ORIG. MN. NO.

13
13

ANTENNA MULTI-COUPLER

NORTHWEST
CODE 04 STD

CU~1382D/FRR

20

ANTENNA MULTI-COUPLER

NORTHHWEST
Cu-168
MULTI-COUPLER
GUAM

ITALY

CU-1931
MULTI-COUPLER
HONO

GUAM

Cv-2124A

21

p

14
35

MCRSE/TTY CONVERTER

ITALY

Cv-2124A7U

15

CW TO TTY CONVERTER

GUAM

(4)

Lo

io0

14

TABLE iI-1

(5

NO.ON CONV, CM+PM
HAND/ACTIVE

REQ.

7

1.2

o6
12

2544

A-49

N

(8)

PLANNED MAINT.STD.

{9

(10

REQUIREMENT

BY MAINT. TOTAL PM cM
PERS.
b ol ) 5
ol ols oly 3
1.6 1.6 «9 3
o4 ok ol 6
ok
ol o b 6
4e8 be8 45 3
4e8 L.8 4eB 0
el o .6 0
= - - 12
- b - 2544



TABLE lI-1 ‘

MAINTENANCE MANPOWER REQUIREMENTS (Cont'd)

[§}} {(2) (3) (4) (5} (6} n (8) 9) (10)
MAINT. NO. EQUIP. TYPE ORIG. MN. NO, NO.ON CONV, CM+PM PLANNED MAINT, STD. REQUIREMENT
HAND/ACTIVE  REQ. BY OPER. BY MAINT, TOTAL PM c™
PERS, PERS.

73 CV-483C/URA-17

CONVERTOR

GUAM 11 31 19.2 15.6 244 18 18.5 o
74 CV-483/URA-17

CONVERTOR

GUAM 10 27 18.9 15.3 2.8 18.1 18.1 o7
75 00C

DIGITAL DATA CONVERTOR

GUAM 32 1 2.3 - - - - 2.3
76 DT-325A '

AUDIO DC CONVERTOR

GUAM 31 1 2.1 3 - S S 2.1
ITALY 16 2 = o - - = S
77 GRR-3

VLF/LF RCVR

ITALY 7 2 6.5 = 5e2 6e2 6.2 3
78 HI 697U

HANDSET

GUAM 21 3 8 o - - S .8
79 LFD 1

MULTI=COUPLERS

GUAM 36 2 - - - - - -
80 LS-1696

SPEAKER

ITALY 22 2 - - - - - S
81 LS-474 .

SPEAKER

ITALY 23 2 = s & s - -
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33

MAINT.

82

83

84

85

8¢

87

a8

89

(2}
NO. EQUIP, TYPE

MC-1002

MULTI-COUPLER

HONO

PP-447

DC POWER SuUPPLY

ITALY
PP-4473/UG
POWER SUPPLY
GUAM
NORTHWEST
PP-652/FG
POWER SUPPLY
HONO

PH=-300

SUGAR GROVE
R1051

HF RCVR

HCNO

SUGAR GROVE
R105187URR
RECEIVER
GUAM
NORTHWEST
CODE 04 STD
R10510/URR
RECEIVER
GUAM

NORTHHWEST

MAINTENANCE MANPOWER REQUIREMENTS (Cont'd)

{3) (4)

ORI1G. MN. NO, NO. ON

HAND/ACTIVE

15

17

19

33

16

17

13

12

23

16

71
50

70

o1

24

TABLE II-1

{5}

CONV. CM+PM

REQ.

o7

34
17.5

1.6

+8

26

2645

16.6
40.1

35.2
45

A-51

(6)

(7

8

PLANNED MAINT. STD.

(9)

(10}

REQUIREMENT

BY OPER. BY MAINT. TOTAL PM cM
PERS. PERS.
= 1.5 1.5 ) ol
- = - 20‘0 1
= 12 12 12 245
- 1.1 1.1 1.5 1]
(] 0 0 0 0.8
- 32 32 23,8 242
10. 4 10.6 21 2345 3.0
10.4 3.4 18.8 14.5 2.2
10.8 53 16.1 161 24
6.‘0'
10.4 11.6 22 31.5 3.7
10.8 10.6 21.4 21 24



90

91

92

93

94

95

9€

97

98

TABLE 1111

MAINTENANCE MANPOWER REQUIREMENTS (Cont'd)

(n 2 (3
MAINT, NO. EQUIP. TYPE

ORIG. MN. NO,

R=1051/URR

RECEIVER

GUAM 24
ITALY 1
R=-1401

VLF RCVR

HONO 18
R-1407

VLF RCVR

HONO 19

R=1663(XN=-11/URR

OIGITAL DATA RECEIVER
GUAM 37
R3I90A/URR

RECEIVER (HF)

NORTHHWEST 12
R-390/URR

HF RCVR

ITALY 3
CODE 0u4 STO

RD-219

TAPE RECORDER

GUAM 30
S8-1642

RESISTANCE CONTROL PANEL
ITALY 18
SB8-3092A

AUDIO B8O0ARD

ITALY 19

(4)

NO.ON CONV.CM+PM

HAND/ACTIVE

is8

(s}

REQ.

Le8

2045

1bels

19.2

3

30.8

3444

17.3

A-52

(6)

n

(8)

PLANNED MAINT, STD.

(9

(10

REQUIREMENT

BY OPER. BY MAINT,

PERS.

2.

i0.

PERS.

20.1

10.4

37.3

TOTAL

20.1

10.4

37.3

10.4

PM

17.2

14.4

19.2

15.6

CM

343

3

25

30



TABLE 1I-1
MAINTENANCE MANPOWER REQUIREMENTS (Cont'd)

(9 (10
(s} {6) 7 (8)
o E i . REQUIREMENT
MAINT. NO. EQUIP, TYPE ORIG. MN. NO. NO.ON CONV., CM+PM PLANNED MAINT. STD. Bt as
HAND/ACTIVE  REQ. BY OPER. BY MAINT. TOTAL
PERS. PERS.

99 SB-3158/y
TELEGRAPH KEY
GuaM 20 4 1.3 - - - - 1.3
100 SB-3189
0C 804RD
ITALY 20 2 - - - - - -
101 SP-40416
RF PATCH PANELS

GUAM 39 6 .5 - - - - 5

102 SRC-20

TRANSCEIVER(UHF)

NORTHHWEST 15 1 15442 3644 21.8 58.2 58,2 96
103 T0-909

TONE CONVERTOR

GUAM 26 4 = S o8 8 = =

ITALY 21 2 - - = = = =
104 TH=-33A

TONE KEYER

GUAM 6 3 12.6 2 O 2 24 10.2

CODE 04 STO 2.0

105 TH-83A/FGC
TELEGRAPH REPEATER

HONO 20 2 9.6 = 9 9 9.6 0

106 TSEC/KHW=7

CRYPTO

HONO 21 18 8.5 = 11 11 2 6.5
GUAM 3 20 26s1 = 22 22 16.8 9.2
SUGAR GROVE 2 32 5663 ] 10 12 22e4 23.9
NORTHWEST ’ 25 & 20.5 = 8.5 8.5 8.5 12
ITALY 29 2 2 = -

CONTINUED -ON NEXT PAGE
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TABLE 1I-1

MAINTENANCE MANPOWER REQUIREMENTS {Cont'd)

{(n {2) {3) (4) {5) (6) (7 (8) {9} (10}
MAINT. NO. EQUIP, TYPE ORIG. MN. NO, NO.ON CONV, CM+PM PLANNED MAINT, STD. REQUIREMENT
’ HAND/ACTIVE REQ. BY OPER. BY MAINT, TOTAL PM CM
PERS. PERS,
106 TSEC/KW-7 (CONTINUED)
SCA STO 32
CODE 04 STO 10,0
107 TSEC/KHK=-7
CRYPTO
NORTHHEST 27 8  15.6 5 - 5 5  10.6
108 TSEC/KWX-11
CRYPTO ADAPTORS
GUAN 16 20 2 - - - - .3
SUGAR GROVE “ 29 0.2 0 0 0 0 0.2
SCA STO 24
109 TSEC/KWX-8
REMOTE UNIT CRYPTO
HONO 22 9 .2 - 0 0 0 .2
GUAM 15 14 1.3 - - - - 1.3
SUGAR GROVE 3 1 101 0 0 0 0 1.1
NORTHHEST 26 2 1.3 - .3 .3 .3 1
SCA STD 18
110 TSEC/ST-14
MOD CHECKER
GUAM 33 1 1.5 - - - - 1.5
SUGAR GROVE 7 1 2.6 0 0 0 0 12.0
SCA STD 1 '
111 TT-1874
SUGAR GROVE 9 15 48.5 0 30.4 30,4 33.7 4.8
112 TT-187C
SUBAR GROVE 10 2 3649 0 3044  30.4  31.9 5.0

A-54



m

MAINT.

113

114

115

116

117

118

(2
NO. EQUIP. TYPE

TT-192A

SUGAR GROVE
TT-333A

SUGAR GROVE
TT-47

SUGAR GROVE
TT=474
TELETYPEWRITER
ITALY

TT-48C
TELETYPEWRITER
ITALY

WVTR

WHWV RECV

HONO

TABLE I1-1
MAINTENANCE MANPOWER REQUIREMENTS {(Cont'd)

(3) (a) (5) {6) n (8) (9) (10}
ORIG.MN.NO.  NO.ON CONV.CM+PM PLANNED MAINT. STD. JMAEQUIREMENTIE
HAND/ACTIVE  REQ, BY OPER. BY MAINT.  TOTAL PM o™
PERS. PERS.
11 12 1.9 1] 28 28 32.2 8.7
12 2 120,90 0 ) b4 ob 67.5 52.5
8 2 7242 1} S0 50 55 17.2
26 1 - = - - = -
27 1 - - - - = =
23 1 1.5 - 1.6 1.6 1.6 [1}

A=-55



TABLE II-2
EXTRA NON-CM JOBS

RECURRING EXTRA JOBS
Sugar Grove

AN/FRR 60 (V) 2 Wilkerson : 20,0 man-hours
w-2 : 10.4
M-3 : 15.6
D-1 : 36.5

AN/FRR 60 (V) 8 Wilkerson : 20.0 man-hours
w-2 : 3.9
M-3 : 12.6
D-1 : 5.2

AN/FRR 60 (V) 10 + 11 Wilkerson : 12,0 man-hours
wW-2 : 5.2
M-3 : 12,0
DEL B 562

Wilkerson: Once every 2 months a complete check of receiver performance. AllD,C,
and signal voltages are compared against previous checks. Receiver HFR, HFS, and
HFI are aligned for optimum sensitivity and stability.

W-2: Each AN/FRR-60 power supply is checked weekly for proper B+ voltages and
minimum A,C. ripple adjustments; corrections made at this time.

M-3: Each AN/FRR-60 is checked for overall sensitivity and that a sufficient ABC is
being developed. :

D-1: Each AN/FRR-60 is checked about 6 times within 24 hours for proper sync
indication/output.

URA-17 M-1 : 6 man-hours

M-1: Consists of a distortion check of unit under controlled input. Necessary
adjustments are made at this time.

Italy

FRR-59 Q-2, clean air filters was done monthly instead of quarterly -~ 9.8
man-hours
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TABLE II-2 (Cont'd)

NONRECURRING EXTRA JOBS
Honolulu
R1051 Field change #3: 33 man-hours
CCL/facility: Coordinating and making changes to keep cable records and wiring

correct whenever cross connects or new installations come into the geographical
area adjacent to receivers : 300 man-hours
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TABLE 1I-1

HONOLULU RECEIVER OPERATIONS

(1) (2) (3) (4) (6} (6} (7) 8
Comm. Circuit Equipment - Circuit Time to  No. of work MH/yr.
circuit no. name Type Total Days® complete  units/week Subtotal
1 unit {min)
I Receiver tuning
2 Freq selection — P-P (Canberra) FRR-60 1 12 1 0.5 0.4
22 P-P (Eniwetok]) FRR-60 1 257 1 7 6.1
20 P-P {Adak, Wellington & Midway) FRR-60 1 1095 2 90.5 156.9
23 CinCPAC ABNCP R-1051 2 730 3 2 5.2
24 VIP Acft R-1051 2 730 3 1.6 3.9
17 M/C S/S Terms R-1051 6 1950 3 169 439.4
18 S/C 8/S Terms R-1051 4 1617 3 113 2938
6391 383.5 905.7
=17.5 FTE
1 Freq. tuning — Primary shipshore orestes R-1051 8 2920 1 138 119.6
4 Fit FAX broadcast R-1051 1 365 1 21 18.2
6 Barbers Point circuit R-1051 2 730 1 28 24.3
7 HUB 4/5 R-1031 2 730 1 28 24.3
8 EastPAC Hi-Com R-1051 2 730 1 56 48.5
9 WestPAC Hi-Com R-1051 1 365 1 28 24.3
10 Norats R-1051 2 730 1 15 13
1 WWVH R-1051 1 365 1 28 243
12 PacFIt TacAmo Ratt Best “GABN™ R-1051 2 730 1 60 52
13 FSPG Best R-1051 2 730 1 28 24.3
23 CincPAC ABNCP R-1051 2 730 1 4 35
24 VIP Acft R-1051 2 730 1 0.375 0.325
2 Fit M/C Best R-1051 5 1825 2 60 104
17 M/C §/S Terms R-1051 6 1950 2 250 433.3
18 S/C 8/S Terms R-1051 4 1617 2 168 291.2
5 Fit/General CW broadcast R-1051 2 730 3 35 91
14 HSUB best R-1051 2 730 b b b
3 Fit M/C best SRR-19 1 365 1 3 2.6
14 HSUB best BRR-3 2 730 1 7 6.1
15 TACAMO Down Link BRR-3 2 730 3 18 46.8
20 P-P (Adak, Wellington & Midway} FRR-60 3 1095 2 63 109.2
21 P-P {Canberra) 1 12 2 35
22 P-P (Eniwetok) 1 257 80 138.7
16 CincPAC ABNCP Down Link R-1401-G 3 1095 5 3 13
20991 1123.375 1616
=675 FTE
1 Converter tuning — Primary S/S orestes URA-17 4 146 0.5 138 59.8
12 PacFit TACAMO Ratt Best “GABN® 1 365 05 28 121
13 FSPG Best 1 365 0.5 28 121
14 HSUB Best 1 365 0.5 7 3.0
15 TACAMO Down Link 1 365 0.5 18 7.8
16 CincPAC ABNCP Down Link 1 365 0.5 3 1.3
23 CincPAC ABNCP 1 365 0.5 4 1.7
24 VIP Acft 1 365 0.5 2 0.9
22 P-P (Eniwetok) 1 257 0.5 21 9.1
2958 249 107.8
=8.1FTE
1 Ant. selection — Primary S/S Orestes R-1051 8 2920 1 138 119.6
17 — M/CS/S Terms R-1051 6 1950 2 206 357.1
18 — S§/C S/S Terms R-1081 4 1617 137 2375
6487 481 714.2
=178 FTE 3343.7
It Circuit coordinationb
1Il.  QC checks
2 Flt M/C Best R-1051 5 0.8 1680 1164.8
4 Fit FAX Best R-1051 1 0.8 336 232.96
5 Fit/General CW Bcst R-1051 2 0.8 672 465.92
6 Barbers Point Circuit R-1051 2 0.8 672 465.92
7 HSUB 4/5 R-1051 2 08 672 465.92
8 EastPAC Hi-Com R-1051 2 0.8 672 465.92
9  WestPAC Hi-Com R-1051 1 0.8 336 232.96
10 Norats R-1051 2 08 20 13.87
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TABLE 111-1 {Cont'd)

(1} (2) (3) (4) (5) (6) (7 8
Comm. Circuit ____Equipment Circuit Time to  No. of work MH/yr.
circuit no. name Type Total Days? complete  units/week Subtotal
1 unit {min)
11 WWVH R-1051 1 0.8 336 232.96
12 PacFlt TACAMO Ratt Best “GABN” R-1051 2 0.8 336 232.96
13 FSPG Best R-1051 2 0.8 336 232.96
17 M/C 5/S Terms R-1051 6 0.8 2016 1397.8
18 S/C /S Terms R-1051 4 0.8 1344 931.84
1 Primary S/S Orestes R-1051 8 1.5 320 416
23 CincPAC ABNCP R-1061 2 4 21 728
R-1051 2 1 8 6.9
24 VIP Acft R-1051 2 4 21 72.8
R-1051 2 1 7 6.1
19 Freq. Acc. Chks. — QC Recvr R-1051 2 4 48 166.4
14 HSUB Best R-1051 2 b b b
16 CincPAC ABNCP Down Link R-1401-G 3 0.8 7 4.9
20 P-P (Adak, Wellington & Midway) FRR-60 3 0.8 1008 698.9
21 P-P {Canberra} FRR-60 1 0.8 36 25
22 P-P {Eniwetok) FRR-60 1 0.8 336 233
3 Fit M/C Best SRR-19 1 08 336 233
14 HSUB Best BRR-3 2 0.8 336 233
15, TACAMO Down Link BRR-3 2 0.8 32 22.2
26 M/C Trunk (Rcvrs to TCC) FCC-67 1 30 14 364
25 Readings taken — tonospheric sounder UPR-2 1 2 168 291.2
9383
Total operating workload 12726.6

2Based on freq. tuning ckt days.
bNo data supplied.
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GUAM RECEIVER OPERATIONS

TABLE til1-2

(2) (3) 4) (5} (6 (7 8)
Comm, Circuit ___Equipment Circuit Time to  No. of work MH/yr.
circuit no. name Type Total Days complete  units/week Subtotal
1 unit (min)
I Raceiver tuning
2 Initial rec. tuning (incl. freq. selection) for FP M/S channel R-1051 62 1 462 400.4
terms
3 Freq. shifts, FP M/S channel R-1051 62 0.25 1064 230.5
10 Rec. tuning, FP Muiti channel SSB-60 42 6/12 42 15.2
Subtotal 1568 846.1
. Circuit coordination
1 Operate crypto synth remote units KWX-8 3 1/12 2716 196.2
5 Operate crypto synth units Kw-7 3 0.25 2716 588.5
7 Told to conduct various QC cks for diff. act., eg levet! 1 413 715.9
cks, ant. shifts, etc. !
13 Phone calls — coordination Phone 1 1 84 72.8
11 Rec. tuning, returning ships back to control (following 81 0.25 462 100.1
QC cks of new freq. on air, antenna levels)
15 Logentries Typewriter 1 1/6 2800 404.4
16 Status bd. changes Status bd 2 1/6 462 66.7
17 Paper change Tty 5 2 15 26
18 New day — close out logs & OW — take monitors from 10 7 60.7
tty's, type new logs
19 Watch sec. chng, status & info. passed to new on-coming sections 15 21 273
22 TR reports, logging equip down, check returned equip 4 20 69.3
2573.6
I, QC checks
4 Check fevels on FP S/Rec + Fit Best (Daven-12B} 45 21 819
6 Check audio output levels Audio BD (Audio amplf.) 5/12 644 232.6
8 Check distortion and adjust levels DC BD (DAC-B} 112 20 63 1092
9 Check all rec. levels, shift ant’'s when needed & adj. rec. Audio & ant bd 25 105 2275
levels by returning audio amplifier
21 Accuracy checks on receivers and URA-17 30 1 26
Subtotal 44446
IV.  Miscellanecus
12 Normalize audio/DC/ant. bds {remove patches) 1/watch 20 21 364 .
364
Totat operating workload 8028.3
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TABLE U1-3

SUGAR GROVE RECEIVER OPERATIONS

(1) (2) (3) (4) (5} (6) 7 (8}
Comm. Circuit Equipment Circuit Time to  No. of work MH/yr.
circuit no. name Type Total Days complete units/week Subtotal
1 unit (min)
L Receiver tuning
1a  Freq. tuning — Pri S/S orestes R-1051 16 5840 1 60 52
2a Autec R-1051 2 730 1 14 121
4a Coast Guard R-1051 2 730 1 14 121
7a S/C Nato Best R-1051 1 312 1 1/52 1 Min
9a TACAMO R-1051 2 48 1 4 35
11a S/C Best (NRTT) R-1061 1 365 1 1/82 1 Min
12a NEACP/ABNCP R-1051 2 5 1 1/62 1 Min
18a QC recv R-1051 1 365 1 315 273
3a Pt to Pt (R10) FRR-60 2 730 1.5 56 72.8
6a DCSCS FRR-60 2 240 1.6 2 2.6
8a CINCPACFLT/CINCPAC FRR-60 2 80 1.5 1/62 1.5 Min
10a NFAX Best FRR-60 1 365 1.5 7 9.1
13a COMUSFOR FRR-60 2 365 15 1/52 1.6 Min
14a WHCA FRR-60 1 365 1.5 1/52 1.5 Min
15a WWVH FRR-60 1 365 1.5 14 18.2
16a S/C Ship/Shore Term FRR-60 17 828 1.5 42 54.6
17a M/C Ship/Shore Term FRR-60 18 828 1.5 84 109.2
5a UP Link R-1401 1 365 1.5 _1/s2 1.5min -
12926 612.14 619.2
=35.4 FTE
1c  Converter tuning — Pri S§/S orestes URA-17 16 5840 0.5 60 26
18b M/C S/S Term URA-17 1 365 0.5 315 136.5
6205 =17 FTE 162.5
16 Ant. Selection — Pri S/S orestes R-1051 16 6840=16 FTE 1 779 675.1
1456.8
1. Circuit coordination®
1l.  QC checks
2b Autec R-1051 2 0.5 42 18.2
4b  Coast Guard R-1051 2 05 a a
7b  S/C Nato Best R-1081 1 05 a a
9% TACAMO R-1051 2 0.5 42 18.2
11b  S/C Best (INRTT) R-1051 1 05 42 18.2
12b NEACP/ABNCP R-1051 2 05 42 18.2
18¢ QC Recv R-1081 1 1 42 36.4
1d  Pri S/S orestes R-1051 16 1.5 168 2184
3b Point to Point {R10) FRR-60 2 0.5 a2 i8.2
6b DCSCS FRR-60 2 0.5 a a
8b CINCPACFLT/CINCPAC FRR-60 2 0.5 a a
10b  NFAX Bcest FRR-60 1 0.5 42 18.2
13b COMUSFOR FRR-60 2 0.5 42 18.2
14b  WHCA FRR-60 1 0.5 42 18.2
15b  WWVH FRR-60 1 0.5 21 9.1
16b S/C S/S Term FRR-60 17 0.5 42 18.2
17b M/C S/S Term FRR-60 18 1.5 84 109.2
5b UP Link R-1401 1 0.5 a
536.9
IV.  Miscellaneous
19a Patching System — VHF S/C S/S Term KW-7 2 2 1/62 2 Min
2
1993.7

Total operating workload

3No data supplied.
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TABLE 111-4

NORTHWEST RECEIVER OPERATIONS

m (2) {3) (4) (5) (6 {n (8)
FOH?M- Circuit Equipment Circuit Time to  No. of work MH/yr.
circuit no, name Type Total Days complete  units/week Subtotal
1 unit (min)
I Receiver tuning
AT ey T -
210 424.7
2 Freq. tuning FRR-60 2263 1 70 60.7
3 FRR-60 1460 35 30.3
4 FRR-73 724 1 105
[} R-1051 2587 1 105 91.0
8 2197 70 60.7
7 LRRA 365 1 7 6.1
8 SRR-19 365 2 7 121
10 URR-35 0 2 A3 3.5
12 SRC-20 0 2 2 35
1 R-390 b 5 1 43
9 WRR-3 365 120 1 104.0
10326 405 467.2
=283 FTE
18 Rec. Demux/TTY Converter URA-17 0.5 70 30.3
0.3
26  Circuit patching Ant patch panels 0.6 700 364
28 Circuit patching Muiti coupler patch panels 0.2 70 121
376.1
Il Circuit coordination 1298.3
19 om KWX-8 1/6 2800 404.4
29 ow uG-47 1/4 2800 606.7
22 ow Kw-7 30 7 182
30 Administer circuit log 1/2 280 121.3
31 Maintain status bd 1/2 280 121.3
39 Telephone coord 1 280 242.7
1678.4
1. QC checks
20 AM-413/G 1/60 140 2
42 M.W. patch panel 15 84 1092
— Daven 12B
45 All rec. 1 280 242.7
44 All rec. 1.875 168 273
43 DC patch panels 7.5 56 364
41 R-1051 60 1 52
32 Circuit monitoring Any rec. 120 2 208
46 CuU-1382 120 0.23 23.9
47 All ant. 240 0.23 47.8
48 All rec. b 0.23 b
49 GRC-169/UCC-4 240 0.69 143.5
50 Rec. RF Cabling 960 0.077 64.1
2513
V. Miscellaneous
14 Microwave Ops GRC-169/UCC-4 120 7 728
23 Circuit patching DC patch panels 1/2 70 30.3
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TABLE I11-4 (Cont'd)

(1 (2) (3) (4) (5) (6) (7 (8)
Comm. Circuit Equipment Circuit Time to  No. of work MH /yr.
circuit no. name Type Total Days complete  units/week
R . Subtotal
1 unit (min)
24 Circuit patching Audio patch panels 1/2 35 16.2
25 Circuit patching M/W patch panels 1/4 140 30.3
33 Emergency generator monitor Emer. gen. 20 1/2 39
842.8
Total operating workioad 6332.5

8Time to comptete increased to 2.3 based on an additional 70 work units/week, each requiring 1 minute to consult NTP-6 book.

bNo data supplied.
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TABLE 111-6
ITALY RECEIVER OPERATIONS

(1) (2) (3} (4) (5) {6) n (8)
Comm. Circuit Equipment Circuit Timeto  No. of work _MH/yr.
cireuit no. name Type Total Days complete  units/week Subtotal
1 unit {min}
I Receiver tuning
ta  Freq. selection — Ship/shore voice R-1051 1 49 5 1.423 6.2
Sa OCS pt to pt USN R-1051 2 1095 10 43.3
3a Multichannel ship shore R-1051 1 511 10 19.904 1725
2a Single channel ship shore FRR-59 1 743 10 28.462 246.7
2398 59.789 468.7
=6.6 FTE
1b  Freq. tuning — Ship/shore voice R-1051 1 49 1 0.769 0.7
3b Multichannel ship/shore R-1051 4 51 29.846 25.9
Sb ltaly /USN Morococo/USN Greece R-1051 4 1095 i0 8.7
1Ma ASW warning/command NET R-1051 2 730 5 0.019 0.1
ASW patrol air coord NET
16a USCINCEUR Alert NET R-1051 1 365 0.019 0.1
8a Mass NET FRR-59 1 365 1 7.019 6.1
15a Submarine/subase commun. FRR-59 1 365 14.038 122
12a Eastlantmed sub Best FRR-59 2 365 2 6.692 1.6
2b Single channel ship/shore < FRR-59 4 743 5 42.308 183.3
12d Eastlantmed sub Broadcast WRR-3 2 730 1 2.404 2.1
5318 113.114 250.8
=146 FTE
2c  TTY converter — Single channel ship/shore URA-17 4 743 5 28.462 12.3
8b — Mass NET URA-17 1 365 7.019 3.0
‘ 12b Eastlantmed sub BCST URA-17 2 365 6.692 2.9
15b Submarine subase communications URA-17 1 365 14.038 6.1
1838 56.211
=5.0FTE 24.3
743.8
n. Circuit coordination
17 Send/receive crypto KW-7 a 2 910 1581.7
19 Telephone coord Phone 3 3 175 456.3
18 Administer ckt log Typewriter a 1 552.212 478.6
21 Maintain status Bd Status Bd a &3 70 30.4
2547
mn QC checks
12b  Eastlantmed sub BCST Daven-12B/WRR-3 1 0.5 336
1c  Ship/shore voice Daven-12B/R-1051 2 2 5.692 9.9
3¢ Multichannel ship/shore Daven-12B/R-1051 1 2 295.385 512
5¢ Pt to ptcircuit Daven-12B/R-10561 1 2 336 584
11b  ASW warning/command NET Daven-12B/R-1051 1 2 672 1168
i6b  USCINCEUR Daven-128/R-1051 1 2 336 584
2d  Single channel ship/shore DAC-5/FRR-69 1 2 336 6584
8c  MASS NET DAC-5/FRR-59 1 2 336 584
12¢  Eastlantmed sub BCST DAC-5/FRR-59 1 2 160.615 278.4
15¢  Submarine/subase commun. DAC-5/FRR-59 1 2 336 584
i D -1
6 VECT Trunk to NCS RCVR site aven 2H/FCOGG 1 a o 243
DAC-5
4 Visual/audible alarm chks, microwave Int. MT FRC-84 2 2 14.038 24.3
Camaldoli/Lago Patria
22 QC after power failure a a 2 7.692 13.3
5096.2
Total operating workload 8387.0

ZNo data supplied.
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TABLE III-6

SEQUENCE OF ACTIVITIES -- RECEIVER TUNING
e Operator at receiver site walks to orderwire and reads message received from
tech control requesting that a receiver be brought up initially; 42 seconds
e Operate crypto units; 12 seconds
e Transmit "Roger" for message; 90 seconds
e Operator selects frequency range from NTP-6; 60 seconds?
e Operator finds available frequency using monitor receiver; 120 seconds®
e Operator walks to receiver selected; 27 secondsb

e Operator tunes receiver (including antenna selection and converter tuning, if
required); 90 seconds

e Operator walks back (time previously counted)

e Operator checks patch panels; 6 seconds

e Operator crypto units; 12 seconds

e Transmit message that receiver is tuned; 48 seconds
e Wait for "Roger" from tech control; 90 seconds

e Change status board; 12 seconds

e Enter status change in master log; 30 seconds

a
Northwest data.

bThis time depends on receiver layout. Sugar Grove estimates a round-trip walking time of
12 seconds to the front of the receiver deck and 42 seconds to the rear. It further estimates
that half of the trips are to the front. Thus, the average walking time is 27 seconds.
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U1 b W
L ]

10.

11.

RECEIVER SITE MAN-HOURS REQUIRED

Receiver tuning
Orderwire coordination
QC checks

Total operating work

1.17 (total operating
work man-hours)

Operator PM required
Operator PMS standard

Navy operator PM re-
quired

Total operator man-
hours required
(Navy standard)

Total operator billets
required

FTE receivers

Guam

624
2,474
4, 445
7, 543

8,825.3
2,460.9
2, 540

3,733.8

12, 559.1

7.6
104

TABLE III-7

Hono

3,3

93

44

83

12, 727

14,8

14,8

A-67

90.6

90.6

9.0
58

Sugar

Grove

1, 457

537
1,994

2,333.0
810
520

764.4

3,097.4

1.9
35

Noxrthwest Italy
1, 298 744
1,678 2,547
2,513 5, 096
S5, 489 8, 387
6, 422.1 9,812,8
816. 6 -
887 0
1, 303.9 =
7,726.0 9,812,8
4,7 S152)
33 16



TABLE III-8
RECEIVER TUNING/RETUNING ANALYSIS

Sugar
Guam Hono Grove Northwest Italy

L. Total tunings/retunings
per week 1, 5682 1,123 612 405 113

2. Total FTE receivers 104 58 35 28.3 14.6

3. Total tunings/retunings
per week (continuous) b 623 480 b 235>

4, FTE continuous receivers b 47 28 b 7

5. Total tunings/retunings
per week (intermittently
operated) b 500 132 b 89.6

6. FTE intermittently
operated receivers b 10.5 7.4 b 9.6

7. Unit time for frequency
tuning (minutes)

R1051 0.25
SRR-19

BRR-3

FRR-60

R1401-G

WRR-3 120 2
FRR-59 3.5
FRR-73

LRRA

URR-35

SRC-20

R-390

SSB60 5/12

U1N.I\Jl—ll—'
1~

NN =

#Data for only 104 receivers used for full-period terminations out of 166 total receivers
used.

bData not available.
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2.

ANALYSIS OF OTHER RECEIVER FUNCTIONS

a
Guam

No. frequency selec-
tions/week

No. FTE receivers re-
quiring frequency
selection

Unit time for frequency
selection (min)

Ship-shore voice,
DCS pt-pt (R1051)

M/C, S/C, ship-shore
(R1051) '
(FRR-59)

FRR-60 (including
NTP-6)

No. converter tunings/week
(URA-17)

No, FTE receivers requiring
converter tuning

Unit time for tuning (min.,)
No. antenna selections/week

No, FTE receivers requiring
antenna selection

Unit time for antenna selection
(min.)

aData not given by site,

TABLE III-9

Hono

384

17,5

249

8.1
0.5
481

17.8

1.7
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Sugar

Grove

375

17
0.5
779

16

Northwest Italy
210 60
a2 6.6
5
10
10
243
70 56,2
5.0
0.5 @15



TABLE III-10

CIRCUIT COORDINATION ANALYSIS

Guam

1. Total man-hours re-

quired per year 2,573.6
2, FTE receivers 104
3. Total man-hours/FTE

receivers (man/hours/

rec) 24,8
4, Total tunings/retunings

per week 1, 5682
5. Total coordination time

per tuning/retuning

(min,) 1.9

*For full-period terminations only,

Sugar
Hono Grove Northwest Italy
- i 1,678 2, 547
58 35 33 16
50.8 159.2
1,123 612 405 113
- = 4. 9 26
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TABLE IV-4

SUPERVISORY OVERHEAD ANALYSIS RESULTS

Hono
Total supervisory overhead 25,3
Watch operations 21,2
Day operations 100.0
Total operations division 31.6
Maintenance division 16,6
General management 4,8

#No direct labor or supervisors,

(Percent)

Guam

45,8
33.3
400,0
39.3
30,7
10,4

A-84

Sugar

Grove . Northwest
12,1 15.6
0 0
a a
0 0
15,2 2,9
0 11.6

Italz
68,4

17,3
381.3
26,7
127,0
25.9
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TABLE V-2

UTILIZATION OF O&M PERSONNEL

Sugar
Hono Guam Grove
Operations
Site req - direct labor only 1,36 1.11 0.48
- incl, supvr's 1,00 0.80 0.48
Navy req - direct labor only 1.36 1.25 0.48
- incl. supvr's. 1.00 0,89 0.48
Maintenance
Site req - direct labor only 0,21 0,24 0,44
- incl, supvr's 0,18 0.18 - 0,38
Navy req - direct labor only 0,57 0.71 0.52
- incl, supvr's 0.49 0.55 0.45
Support (of total direct labor personnel)
0.20 0.41 0,12
Total
(incl, collateral support)
Site req - direct labor only 0,83 0,98 0.56
- incl, supvr's 0,67 0.73 0.50
Navy req - direct labor only 1.06 1.32 0.63
- incl. supvr's 0.85 0.99 0.56
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FLOW DIAGRAMS OF GUAM OPERATIONS



APPENDIX B
FLOW DIAGRAMS OF GUAM OPERATIONS
FULL-PERIOD TERMINATIONS (VFCT)

Multichannel Reception

Figure B-1 is the receive systems flow diagram for multichannel terminations.

a, Rhombic antenna: Receives signal from ship's terminated VFCT, Operators
select optimum antenna, based on ship's location and direction.

b. Radio receiver R-1051D: Operators select clear frequencies and shift re-
ceivers to new frequencies upon controls request,

c. Audio patch panel: Operators check for signal strength, interference, and
signal fading, reporting all discrepancies to control for action., Signal normalled from
audio patch panel to tech control,

d. Quality monitoring equipment: Operators check VFCT tone packs maintaining
a 2 Hz tolerance on each new frequency shift and every 8 hours as part of QC checks,

e. TA-629A/U audio level test panel: Operators check receiver level settings
every 30 minutes.,

f. TT-47]/UG teletype O/W: Send-and-receive device used for circuit co-
ordination.
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CLARINET PILGRIM, CSUB RECEPTION

Five signal inputs to the Clarinet Pilgrim produce a single majority vote output, de-
rived from an odd number of input channels.,

Figure B~2 is the system required to produce the single output from the Clarinet
Pilgrim, :

a. AN/WRR3 receiving set radio: Receiver is set at a constant 143,65 kHz;
operators check signal quality every 8 hours as part of quality control,

b, CV/483C/URA-17 converter, frequency shift: A device that converts audio to
DC; the signal is then fed directly to AUX~1 of the Clarinet Pilgrim.

c. Radio receiver R-1051D/URR: Two receivers used for frequency diversity,
Their audio signals are fed to converter/comparator unit,

d. CV-483C/URA~17 converter, frequency shift: A device that converts audio
to DC, the signal is then fed directly to AUX~2 of the Clarinet Pilgrim.

e. Clarinet Pilgrim R-1663 (XN~1/UR receiver), digital data: Channels A, B, and
M are fed by the 100-kHz Loran signals received on the BESS antenna, The Clarinet
Pilgrim takes three inputs from the Loran stations and two local inputs from the AUX-1 and
AUX-2 channels, then combines them on a majority vote basis to give a single output that
is fed to the DC patch panel.

f. DC patch panel: Receives the signal output from the Clarinet Pilgrim; it is
then fed to the terminal equipment.

g. Data analysis center, DAC-V: A device that enables the operator to take
distortion readings at the DC boaxrd.

h, AN/FCC-70 terminal telegraph: Receives the signal from the DC patch panel,

converting the DC signal to audio, combining it with other channels for a composite 16~
channel tone pack and normalled back to the audio patch pane].

i, Audio patch panel: Receives the composite tone pack from the terminal equip-
ment, containing the Clarinet Pilgrim (CSUB), and feeds it to tech control,

jo Quality monitoring equipment: Operators select the channel containing the
Clarinet Pilgrim (CSUB) signal for audio and frequency tolerance checks,

k. TS-629A/U audio level test panel: Operators check composite tone pack for
correct level settings.,

1, TT-47]/UG teletype O/W: Send-and-receive device used for circuit coordination.
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SHIP-TO-SHORE (RFCS) TERMINATIONS

Single~Channel Reception

Figure B-3 is the receive systems flow diagram for single channel terminations.,

a., Rhombic antenna: Receives signal from ships terminated RFCS, Operators
select optimum antenna, based on ship's location and direction.

b. Radio receiver R-1051D: Operators select clear working frequencies to accept
ships traffic.

c. CV-483C/URA-17 converter, frequency shift: A device that converts audio to
DC; the signal is then fed to the DC patch panel,

d. Data analysis center, DAV-V: A device that enables the operator to take
distortion readings at the DC board.,

e. DC patch panel: Receives the DC signal from the CV-483C/URA-17; it is then
fed to the terminal equipment,

f. AN/FCC-70 terminal telegraph: Receives the signal from the DC patch panel,
converting the DC signal to audio, combining it with other channels for a composite 16~
channel tone pack; it is normalled to the audio patch panel.

g. Audio patch panel: Receives the composite tone pack from the terminal equip-
ment containing the RFCS and feeds it to tech control,

h, Quality monitoring equipment: Operators check RFCS signals to maintain
30 Hz tolerance on each new frequency shift and every 8 hours, as part of QC checks.

i, TS-629A/U audio level test panel: Operators check receiver level settings
every 30 minutes.

jo TT-47]/UG teletype O/W: Send-and-receive device used for circuit co-
ordination,
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QMUL BCST MONITORING

Multichannel Reception

Figure B-4 is the receive systems flow diagram for GMUL BCST,

a. Rhombic antenna: Receives GMUL BCST (RF) signal; operator selects
optimum antenna,

b. Radio receiver R-1051D: Operators select sharpest BCST signal.,

c. Audio patch panel: Receives the composite GMUL tone pack from the radio
receiver and feeds it to tech control.

d. Quality monitoring equipment: Operators check GMUL tone pack maintaining
a 2-Hz tolerance on each new frequency shift and every 8 hours as part of QC checks.,

e. TS-629A/U audio level test panel: Operators check receiver level settings
every 30 minutes,

f. TT-47]/UG teletype O/W: Send-and-receive device used for circuit co-
ordination,
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GABN BCST MONITORING

Single-Channel Reception

Figure B-5 is the receive systems flow diagram for GABN BCST,

a, Rhombic antenna: Receives GABN BCST (RF) signal; operator selects optimum
antenna.

b. Radio receiver R-1051D: Operators select sharpest GABN BCST signal,

c. CV-483C/URC~-17 converter, frequency shift: A device that converts audio to
DC; the signal is then fed to the DC patch panel.

d. DC patch panel: Receives the DC signal from the CV-483C/URA-17; it is then
fed to the terminal equipment,

e, AN/FCC-70 terminal telegraph: Receives signal from the DC patch panel, con-
verting it to audio, then combining it with other channels for a composite 16-channel tone
pack; it is normalled to the audio patch panel,

f. Audio patch panel: Receives the composite tone pack from the terminal equip-
ment containing the GABN BCST and feeds it to tech control,

g. Data analysis center, DAV-V: A device that enables the operator to take
distortion readings at the DC board,

h., TS-629A/U audio level test panel: Operators check receiver level settings
every 30 minutes.,

i, Quality monitoring equipment: Operators check GABN RFCS signal to maintain
30-Hz tolerance on each new frequency shift and every 8 hours as part of QC checks.

jo TT-47]/UG teletype O/W: Send-and-receive device used for circuit coordination.
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GCMP BEST MONITORING

Single-Channel Reception

Figure B-6 is the receive systems flow diagram for GCMP BCST,

a. Rhombic antenna: Receives GCMP BCST (RF) signal: operator selects
optimum antenna, :

b, Radio receiver R-1051D: Operators select sharpest GCMP signal,

c. DT-325A/U detector tone: Designed to serve as an interface between a con-
ventional communications receiver and the Morse-to-teleprinter code converter,

d. CV-2124A/U converter Morse~-to-teletypewriter code: Converts international
Morse code into standard 7-unit start-stop code.

e. DC patch panel: Receives the DC signal from the CV-2124A/U; it is fed to the
terminal equipment.

f. Data analysis center, DAV-V: A device that enables the operator to take
distortion readings at the DC board.

g. AN/UGC-25 teletypewriter set: Operator monitors GCMP BCST for various
problems in transmission or reception.

h, AN/FCC-70 terminal telegraph: Receives signal from the DC patch panel,
converting the DC signal to Audio and combining it with other channels for a complete
16-channel tone pack; it is normalled to the audio patch panel.

i. Audio patch panel: Receives the composite tone pack from terminal equip~
ment containing the GCMP BCST and feeds it to tech control,

jo Quality monitoring equipment: Operators check CW signals to maintain 30 Hz
tolerance on each new frequency shift and every 8 hours, as part of QC checks,

k. TS-629A/U audio level test panel: Operators check receiver level settings
every 30 minutes,

1, TT-47]/UG teletype O/W: Send-and-receive device used for circuit co-
ordination.,
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SAR /ASW CIRCUITS

Single-Channel Reception

Figure B-7 is the receive systems flow diagram for SAR/ASW,

a. Omnidirectional antenna: Receives SAR/ASW (RF) signals; operator may
select a directional antenna when needed,

b. Radio receiver R-1051D: Operators select sharpest SAR/ASW signals.

c. CV-483/URA-~17 converter, frequency shift: A device that converts audio to
DC; the signal is then fed to the DC parth panel,

d. DC patch panel: Receives the DC signal from the CV~483C/URA-17; it is then
fed to the terminal equipment,

e. Data analysis center DAV-V: A device that enables the operator to take
distortion readings at the DC boaxrd.

f. AN/FCC-70 terminal telegraph: Receives signal from the DC patch panel,
converting the DC signal to audio and combining it with other channels for a composite
16-channel tone pack; it is normalled to the audio patch panel.

g. Audio patch panel: Receives the composite tone pack from terminal equipment
containing the SAR /ASW and feeds it to tech control,

h, Quality monitoring equipment: Operators check SAR/ASW signal to maintain
30-Hz tolerance on each new frequency shift and every 8 hours as part of QC checks,

i, TS-629A/U audio level test panel: Operators check receiver level settings
every 30 minutes,

jo TT-47]/UG teletype O/W: Send-and-receive device used for circuit co-
oxdination,
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NWC VLF MONITORING

Single-Channel Reception

Figure B-8 is the receive systems flow diagram for the single-channel NWC VLF,
a. Cloverleaf antenna: Receives the VLF signal,

b. AN/BRRS3 receiving set radio: Operator adjusts receiver when needed to
maintain the clearest signal,

c. DC patch panel: Receives the DC signal from the converter section of the
AN/BRR3 receiving set radio; it is then fed to the terminal equipment,

d. Data analysis center DAC-V: A device that enables the operator to take
distortion readings at the DC board.

e. AN/FCC-70 terminal telegraph: Receives the signal from the DC patch panel,
converting the DC signal to audio and combining it with other channels for a composite 16-
channel tone pack; it is normalled to the audio patch panel.

f. Audio patch panel: Receives the composite tone pack from the terminal equip-
ment containing the NWC VLF and feeds it to tech control,

g. Quality monitoring equipment: Operators check RATT signals to maintain
10-Hz tolerance on each new frequency shift and every 8 hours as part of QC checks.

h. TS-629A/U audio level test panel: Operators check receiver level settings
every 30 minutes,

i. TT-47]/UG teletype O/W: Send-and-receive device used for circuit co-
ordination.
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SHIP-TO-SHORE (RFCS) ON-CALL TERMINATIONS

Single-Channel Reception

Figure B-9 is the receive systems flow diagram for on-call, single-channel termi-
nations,

a, Rhombic antenna: Receives signal from ships terminated RFCS, Operators
select optimum antenna, based on ship’s location and direction.

b. Radio receiver R-1051D: Operators select clear working frequencies to accept
ship's traffic.

c. CV-483/URA-17 converter, frequency shift: A device that converts audio to
DC; the signal is then sent to the DC patch panel,

d. DC patch panel: Receives the DC signal from the CV-483C/URA-17; it is then
fed to the TSEC/KW-7.

e. TSEC/KW-7: A device that decrypts ship's traffic,
f. DC patch panel (RED): Receives decrypted DC signal from the TSEC/KW-7,

g. AN/UGR-9 teleyprinter set: Operators receive the decrypted traffic, checking
it for completeness and errors.

h. Proofreader: Operator proofreads all traffic, checks for correct format,
completeness, and errors, When an abnormality is found, it is sent to the repoke position
for correction. When the message is errorless, it goes to the poney operator.

i. Repoke: Operator corrects error found by the proofreader and sends it back
to him for a recheck,

j« Pony operator checks message again, then sends it to the pony alfa circuit to
tech control.

k. Final traffic checker and SVC clerk: Operator checks the message for correct
format, completeness, and errors; when the message is errorless, it is filed, When an
error is found, the operator SVC's the message and sends it back to the proofreader.

1, TT-47] /UG teletype O/W: Send-and-receive device used for circuit co-
ordination.
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TACAMO AIRCRAFT VLF BCST TERMINATIONS

Single-Channel (RATT) or CW Reception)

Figure B-10 is the receive systems flow diagram for tacamo VLF BCST.
a. Cloverleaf antenna: Receives the aircraft's VLF BCST.

b. AN/BRR-3 receiving set radio: Operator adjusts receiver to obtain the optimum
signal. The AN/BRR-3 contains a built-in converter.

c. DC patch panel: Receives the DC signal from the AN/BRR-3 converter section.
The signal path from the DC board splits, one part going to the Orestes area, the other to
the terminal telegraph,

d. Data analysis center DAC-V: A device that enables the operator to take
distortion readings at the DC board.,

e. AN/FCC-70 terminal telegraph: Receives the signal from the DC patch panel,
converting the DC signal to audio and combining it with other channels for a composite 16-
channel tone pack; it is normalled to the audio patch panel.

f. Audio patch panel: Receives the composite tone pack from the terminal equip-
ment containing the tacamo VLF BCST and feeds it to tech control,

g. Quality monitoring equipment: Operator checks the VLF BCST signal to main-
tain 10-Hz tolerance on each new setting of the receiver and every 8 hours as part of QC
checks,

h, TS-629A/U audio level test panel: Operators check receiver level settings
every 30 minutes,

i, SB~3189A/FGC communication patching panel (black)., Located in the Orestes
area, it receives the signal from the DC patch panel in the deck area.

jo TSEC/KW-7: A device that decrypts the aircraft's BCST.
k. DC patch panel (red): Receives the decryped DC signal from the TSEC /KW-7.

1. AN/UGR-9 teleyprinter RCV: Operators receive the decrypted traffic, check-
ing it for completeness and errors.

m. Speaker: Located in the CW area, operators monitor the tacamo VLF BCST
for shifts from CW to RATTY.

n, TT-47]/UG teletype O/W: Send-and-receive device used for circuit co-
oxdination.
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FULL-PERIOD VOICE CIRCUITS HICOM/NORATS

Voice-Circuits

Figure B-11 is the receive systems flow diagram for voice calls.
a. Rhombic antenna: Receives signal from ships calling on voice circuit.

b. Radio receiver R-1051D: Operators shift receivers to new frequencies upon
controls request., ‘

c. Audio patch panel: Operators check for signal strength, interference, and
signal fading, reporting all discrepancies to control for action, Signal normalled from
audio patch panel to tech control,

d. Quality monitoring equipment: Operators monitor the voice transmissions and
check carrier frequencies.

e. TS-629A/U audio level test panel: Operators check receiver level settings
while monitoring HICOM or NORATS,

f. TT-47J/UG teletype O/W: Send-and-receive device used for circuit co-
ordination.,
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SECONDARY SHIP/SHORE (CW) TERMINATIONS

CW Reception

Figure B-12. is the receive systems flow diagram for secondary ship/shore CW.
a, Rhombic antenna: Receives the CW signal from ship or station.

b, Radio receiver R-1051D: Operators select the sharpest CW signal by
adjusting the BFO,

c. Dual SPKR AMPIL Navelex DWG 31591-33081: A device that enables the
operators to copy CW without headsets.

d. CW operator: Copies CW traffic, making sure the message is correct and
complete, logs in the message, and hand carries it to the proofreader's box.

e. Proofreader: Operator proofreads all traffic, checks for correct format,
completeness and errors. When an abnormality is found, the message is sent to the
repoke position for correction. When the message is errorless, it goes to the pony
operator.,

f. Repoke: Operator corrects error found by the proofreader and sends it back
to him for a recheck.

g. Pony operator: Operator checks message again, then sends it on the pony
alfa circuit to tech control.

h, Final traffic checker and SVC clerk: Operator checks the message for correct
format, completeness, and errors, When the message is errorless, he files it. When
an error is found, he SVC's the message and sends it back to the proofreader.

i, TT-47J/UG teletype O/W: Send-and-receive device used for circuit co-
ordination.,
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RECEIVER SITE

' 2 SECONDARY SHIP/SHORE B
SHIP | RHOMBIC ANTENNA RADIO RECEIVER
TRANSMITTING |4 gl GOPERATOR SELECTS et R-1051D/URR
cw CORRECT ANTENNA OPERATOR SELECTS
FOR OPTIMUM USE DIFFERENT FREQUENCY

-

; iidiss DUAL SPKR AMPL
OFEHATOR CORRECTS NAVELEX DWG 31591-
33081
SPEAKER
d
PROOFREADER S —
OPERATOR PROOFREADS COPIES CW TRAFFIC

TRAFFIC

i TT-47J/UG

TELETYPE O/W

o g ‘ SEND-AND-RECEIVE
DEVICE FOR CIRCUIT

PONY OPERATOR COORDINATION

FINAL TRAFFIC CHECKER<_____ SENDS MESSAGES ON
AND SVC CLERK PONY ALFA CIRCUIT

I TECH CONTROL
|

FIG. B-12: SEQUENCE OF ACTIVITIES IN RECEPTION
OF SECONDARY SHIP/SHORE MESSAGES
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