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ly ABSTRACT

A management plan for the systematic upgrade of

communications services at approximately 400 Army bases
is presented. The plan describes procedures for central-
ized coordination of user requirements and system design

to achieve Army-wide commonality and attendant benefits
under the USACC Base Communications Plan (BASCOP).
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Section 1
INTRODUCTION

1.1 GENERAL

The U.S. Army Communications Command (USACC) has initiated the Base
Communications Plan (BASCOP) to provide improved communication services at
reduced overall cost on Army bases, This objective will be accomplished through
systematic replacement of obsolete equipment with reliable, advanced-technology
equipment (e.g., electronic digital switching systems and wideband digital distribu-
tion systems) capable of providing fully integrated inter/intra-base communications
systems. Figure 1-1 illustrates the approach to and the outline of the upgrade process
as presented in the indicated sections of this document.

1.2 PURPOSE

This document, when approved, shall establish and define procedures to be
followed in the definition of com nunication requirements, network engineering, equip-
ment selection, life cycle configuration management, and equipment installation at
each Army base world-wide. As such, this document prescribes the format, descrip-
tive data, content, and organizational responsibilities for development and publication
of a Site Telecommunications Plan for each Army base. Due to manpower/resource
constraints, development of the Site Telecommunications Plan and documentation will
be in accordance with the BASCOP upgrade cycle derived from the ATCOGS (see
ref. 8, page 1-3).

1.3 SCOPE

The information contained herein is directive in nature and is applicable to all
Army activities responsible (either directly or indirectly) for advance planning, pro-
gramming, funding, engineering, procurement, installation, and activation of facili-
ties and equipment that fall under the purview of BASCOP, It shall be encompassing
for all communications systems, equipment, and services required for base commun-
ications at the prescribed Army installations, whether Government owned or com-

mercially leased.
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1.4 APPLICABLE DOCUMENTS

o 1. AR 11-28, Economic Analysis and Program Evaluation for Resource
Management

Z. AR T70-32, Work Breakdown Structure for Defense Material Items
4 3. AR 70-37, Configuration Management and USACC Supplement I thereto

4, AR 105-22, Telecommunications Requirements Planning, Developing, and
Processing

5. AR 235-5, Management of Resources — Commercial and Industrial-Type
Functions

6. AR 350-XXX, New Equipment Training and USACC Supplement I thereto
7. AR 415-15, Military Construction, Army (MCA) Program Development

8. Army Telecommunications Combat and General Support 5 Year Plan
(ATCOGS)

9. HQ USACC Base Communications Plan (BASCOP), September 1977 and
Supplement thereto

10. CCR 105-12, Communications-Electronics System/Project Management/
Implementation

11. CCR 105-13, Communications-Electronics Mission Order (CEMO) System
12, CCR 105-14, USACC Telecommunications Traffic Management

13. CCR 415-2, Construction of Real Property Facilities

1.5 DEFINITIONS

Specialized terms, abbreviations, and definitions applicable to this program are
listed below.

a. Aerial cable, Cable installed above ground on poles or similar overhead
structures.

b. Base Communications Implementation Management Plan. The directive

document defining the management policies and concepts, responsibilities,
procedures, and documentation to be utilized in the implementation of the
BASCOP,




c.

i,

Je

Base Communications Officer. That individual at each Army {nstallation

responsible for communications services, e.g., the Post Signal Officer.

Base Communications Plan (BASCOP). The plan for Army-wide replace-
ment and upgrade of existing communications systems and/or facilities at
approximately 400 Army bases in CONUS and overseas over a 20-year
period.

Buried distribution wire. Commonly referred to as "buried drop wire'", it

is generally used for distribution of circuits, service entrance wiring, etc.
Installation is by direct burial, normally 6 to 18 inches deep by any method.
While the use of buried distribution wire may be specified by the engineer-
ing activity, its requisition and installation is a function of the post com-
munications operations and maintenance activity.

Cable multiple sheet. A drawing, prepared by the engineering activity,

that displays the cable pair counts and pair assignments for each cable leg
and terminal, and identifies those cable segments and terminations that
have cable pair counts in multiple with other cable segments and termina-

tions in the same cable sheath,

Carrier, cable or open wire. The equipment used to increase the number

of voice paths between two points by multiplexing each voice path for trans-
mission at a different frequency and demuxing back to voice frequency at
the receiving end.

Coaxial cable. A special form of single or multiconductor, shielded cable
with constant impedance over its length, and designed for radio frequency
(RF) transmission.

Commercially leased system. Systems or equipment owned, operated, and

maintained by a commercial enterprise, and where periodic recurring
charges for the service are paid by the using activity.

Demuxing (or demultiplexing). The process of breaking a previously

multiplexed RF signal back down into separate voice frequencies.

Drop wire. Paired wire, usually 17 gauge and normally aerial, which
connects the end telephone instrument to the outside cable or open wire
plant,

1-4




l.  Fill table. The data depicted in tabular format on the outside plant schematic
drawing. The top line shows the cable size, pairs presently in use, and per-
centage of the total available pairs presently in use; the second lines shows the
change during the current fiscal year, and the third, fourth, and fifth lines

show the change for each succeeding year in the 3-year forecast period.

(The first two entries appear above the cable line, the others below it. )

These data are usually referred to as cable fill data.

- m. Firmware. Software in fixed or wired-in storage, as in '"read-only

memory'',

n. Fundamental plan. Essentially a layout of the base which is developed

from the Base Master Plan. Depicts the location of all pertinent Military
Construction, Army (MCA) items and the main cable routes of the base
telephone system in relation to streets, buildings, and service areas.
Functions as a key map for the outside plant schematic drawing.

0. Government owned system. Systems or equipment owned by the Govern-~

ment, whether operated and/or maintained by the Government or a private
firm under contract thereto.

p. House cable. The main risers and horizontal cables and terminals within
a building. Also, those cables extending from a riser cable or floor cross-
connect to various house cable terminals. House cables are those perma-
nently installed cables that become a part of the communications-electronics
plant-in-place records. Key system cables and station wiring extending

beyond the cable terminals are the responsibility of local operation and
maintenance units.

4. Inside plant. For the purpose of separation of areas within BASCOP, the
inside plant is defined as including the equipment (or horizontal) side of the
main distributing frame (MDF), and all equipments inward from that point
to include dial central office (DCO) equipment, private automatic branch
exchange (PABX), switchboard, etc., and cabling.

r. Main distributing frame. The item of equipment where the inside plant

cables are terminated on the horizontal side of the frame and the outside
plant distribution cables are terminated on the vertical side of the frame,
The inside plant and the outside plant are connected at this point via semi-
permariently installed cross-connects or jumper wires.

ry 1-5
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Multiplex equipment. The equipment necessary to take several audio

-4

signals and transmit all of them simultaneously <a a single RF path.

Outside plant. Includes the base communications system cable plant -
extending from the vertical side of the main distributing frame outward to |
each of the end instrument locations. For purposes of this document, out-

side wiring from the cable terminal to the end instrument and the end instru-

ment itself are not included.

Outside plant schematic. A nonscaled pictorial representation of the out-

side cable plant, displaying detailed cable and fill data. Data include cable
size and type; gauge; length; existing and future cable fill; general routing;
buildings serviced; proposed cable changes, additions, removals, and
rearrangements; and the fiscal year of the change.

Plant-in-place records. For purposes of this document, these records

are the documents, lists, and drawings as identified in Appendix A that
describe the communications systems equipments and supporting structures
of a capital nature, e.g., inside plant and outside plant of the base.

Site Telecommunications Plan., The single document for each Army instal-

lation that depicts all validated requirements and describes the detailed
engineering, funding, procurement, installation, scheduling, and support-
ing structures for all BASCOP-associated tasks,

Site Telecommunications Program Conference. An annual meeting convened

at each of the Army bases covered by BASCOP for the purpose of initial
development ana subsequent updating of the referenced Site Telecommunica-

tions Plan.,

Software. As used in BASCOP, software means the computer programs

and all related documentation required for operation and control in the base
communications systems, e.g., in software-controlled, advanced solid-
state electronic switching systems.

Standardization, Standardization of equipments for BASCOP will be accom-

plished through the use of a common family of equipments and a single
vendor for each Army base. Army-wide standardization will be accomplished

1-6
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to the extent possible under competitive procurement regulations, through
repetitive procurements using the same basic technical specifications. The
technical specifications for each subsystem, i,e., DCO, PABX, remote
switching unit, concentrators, etc., will include a separate sheet(s) to
identify the site-peculiar features.

Supporting structure map. A nonscaled pictorial representation displaying

existing and proposed main conduit runs, distribution and entrance ducts,
manholes, and poles, as necessary to distribute the outside plant cable
system to all areas of the post.

Underground cable. Cable installed below ground in permanent subway

systems, such as manholes or conduit, duct, or utilidor structures.

|
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Section 2
PROCESS OVERVIEW

This document supports the objectives of BASCOP by providing detailed
information concerning the conduct and management of Army base communications
upgrades, as well as the required procedures to retain the upgrade in a controlled con-~
figuration. The initial upgrade at a given base is expected to be more extensive than
succeeding future upgrades and/or modifications of that base's communications archi-
tecture, i.e., the equipment system configuration of the plant-in-place, The magni-
tude of the required Army-wide communications upgrade has been reflected in the
BASCOP approach that first addresses the Army bases with the most critical needs,

and then schedules less urgent upgrades for later times,

The BASCOP upgrade process for the upgrade requirements,/architecture develop-
ments is illustrated in Figure 2-1. This process will be followed in those cases
where AR 11-28 and 235-5 dictate the application of Economic and New Start analyses.
Economic analysis determines the Government-preferred upgrade configuration based
on life cycle cost criteria and assessments of the alternative candidates, e.g., com-
parisons of BASCOP upgrade costs versus the ongoing high-maintenance costs of
extending "as is" configurations to meet the new requirements. New Start analysis
compares the Government-preferred upgrade configuration against the best

commercial/Telco alternative to meet the requirements.

The comparative candidate development and selection is represented by the two
flow branches in Figure 2-1, Beginning with the selection of a given candidate base
by USACC, the flow of activities as illustrated will proceed as rapidly as the individual
steps can be accomplished. Section 9 of this document discusses the expected schedule
times for each of the activities involved and indicates a current estimate of some
30 months for a typical major BASCOP upgrade, It is expected that as experience is
gained in the BASCOP process, the time cycle will be shortened.

For base upgrades of a routine character, e.g., where the base has already

experienced a BASCOP upgrade and Economic and New Start comparative analyses
are not required, the process may be much simpler, as shown in Figure 2-2. Where

2-1 :
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the routine sequence illustrated in that figure is applicable, the schedule factors
indicate an overall period of some 15 months. In any upgrade, emergency procedures
can be employed where necessary to realize even more rapid processing (Section 9
provides details).

The principal organizations involved in the conduct and performance of the indi-

} cated activities of the upgrade processes are depicted in Figure 2-3. The specific,

detailed responsibilities of the organizations are described in Section 9, both in

* matrix tabulations and explanatory text subsections. Configuration management of the
activities performed by the organizations for the upgrade process applies not only to

the implementation steps but also to the continuing, post-upgrade activities. The docu-

mentation in Section 9 describing the BASCOP configuration management reflects its

% roles and requirements and is consistent with the policy of AR 70-37 and USACC Sup-

Vo

plement I thereto. Examples of the supporting documentation to establish visibility of ¥

the original or reference baseline configuration at each base are provided in

Appendix A,

The BASCOP operations and maintenance (O&M) concept and its application in =
the upgrade process are discussed in Appendix B.

2-2 4
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Section 3
SITE SELECTION AND BASELINE DEVELOPMENT

The initial activity in the base communications upgrade process is the selection
of the specific Army installations to be upgraded. Cognizant Base Communications
Officers at the selected Army installations are responsible for conducting preliminary
base activities, to include the establishment and/or update of the documentation of
baseline plant-in-place configurations. Related requirements include tests to ascertain
the condition of the plant-in-place and assessment of the O&M records. Results of
these preliminary studies and documentations are collected in the Site Telecommunica-
tions Plan File by the process illustrated in Figure 3-1, This data base will be
utilized as the supporting data for the ATCOGS input.

Verify/Update Cable

Assignment Records
and
Line Record Cards

Verify/Update Plant
T In-Place
Documentation

USACC Base Define

ERL A i
and Selection . C°mg‘e‘;‘;1iifl°ns ;
Priority

Verify Plant Requirements

b swroaceum—
—f— In-Place
Condition

Review
Operations and
Maintenance
Records

Figure 3-1. Site Selection and Baseline Development

- 3-1




3.1 SITE SELECTION PROCESS

The magnitude and complexity of upgrading base communications at all of the
bases encompassed by BASCOP precludes simultaneous implementation. Accordingly,
it will be necessary to prioritize the order in which the sites are incorporated into
BASCOP. This determination will be made by Headquarters, USACC,

3.2 PLANT-IN-PLACE CONFIGURATION BASELINE

The effort involved in determination of the existing communications network at a
particular base will depend largely upon the state of the base plant-in-place documenta-
tion. If the documentation contains major gaps or is severely out of date, a great deal
of effort must be expended to define and document the current system. The validity of
all documentation will be evaluated through field checks, It is imperative that all docu-
mentation be brought up to date prior to completion of system definition. Appendix A
provides detailed information on such documentation requirements.

For those installations or bases for which no plant-in-place records exist, such
records must be developed. In addition, other documentation such as cable assignment
records and line record cards will be verified and updated where necessary. Accom-
plishment of these tasks will entail an extensive on-site survey of all users, including
the host command and tenant organizations, and all facilities associated with existing

base communications. Examples of applicable survey forms are shown in Section 4.

3.3 BASELINE SYSTEM CONDITION DATA

During configuration development, the continued use of existing equipment must
be considered. The condition and O&M history of equipment considered for retention
will be a major factor in the decision. This is particularly appropriate in the case of
the outside cable plant. A program of testing selected portions of such plants will be
instituted to ascertain the condition of specified cable segments in those areas where
the continued use of existing cable facilities is considered. This program will promote
the likelihood of using existing plants in those installations where new or water-
protected cables are in place, rather than assuming cable replacements will be
necessary.

3-2




3.4 HISTORICAL MAINTENANCE DATA

The maintenance records of the communications facilities will be examined and
a maintenance summary prepared as described in Appendix B. The maintenance data
will provide insight to engineering personnel considering re-use versus replacement of
existing plant components, as well as contributing to the Economic Analysis assess-
ments required by AR 11-28 to determine the preferred communications upgrade
alternative.

An analysis of the maintenance history of the various components of the system
will yield indicators of their age, condition, and reliability, and of changes with time
(deterioration) since installation. This information will be a useful input in the deci-

sion process of retention versus replacement of existing plant-in-place.
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Section 4 ,
REQUIREMENTS ACQUISITION AND STANDARDIZATION

This section discusses the factors involved in developing and defining the basic
communications service requirements, and establishes the methodology to be followed
to assure that all essential requirements are recognized, evaluated, and validated in a
consistent manner for all Army bases. As each base is encompassed by BASCOP, the
methods and procedures outlined herein will take effect. The process is illustrated in

Figure 4-1.

4.1 REQUIREMENT ACQUISITION

Initial efforts begin with development of data used in the preparation of the Site
Telecommunications Plan for each Army base. The cognizant Base Communications
Officer updates 1) the various user requirements records, to include near-term pro-
jections; and 2) the communications traffic statistics, including calling rates and
traffic patterns for all base activities. These inputs are submitted to the engineering

activity, after command validation, for analysis and formalization.

4,2 REQUIREMENT STANDARDIZATION

A major objective of BASCOP is to promote commonality of communications net-
work configurations and equipments for similar service requirements Army-wide,
within the parameters of applicable procurement regulations. A key step toward this
objective is the standardization of communications services requirements terminology
into a given format. This definition of requirements in a common terminology permits
force-wide correlation and evaluation for top-level command review, Needs for the
various kinds of communications services must be assembled across all installations
for assessing the impact of Command-wide decisions. Likewise, resolution of com-
mon requirements must be standardized so that the benefits of simplified logistic sup-
port can be realized for the Army bases. The beneficial adaptation of advanced
technology (equipments and techniques) requires centralized planning and harmoniza-
tion to promote integrated logistics., Figure 4-1 illustrates the BASCOP approach to
the tasks of collecting, integrating, and formalizing communications requirements for

each base upgrade.
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4.3 BASE USER REVIEW

The Base User Review is conducted to ensure that proper consideration is given
by the Base Communications Officer to all users on the base. The various host and
tenant organizations will be surveyed to verify their current communications service
requirements, and the extent or degree to which these service needs are being met,
Figures 4-2 and 4-3 are examples of the survey forms prepared by the users and com-
munications personnel to establish calling patterns and service feature requirements,
It should be noted that the use of these forms is a required operation necessary in the

development of the initial upgraded system configuration.

Future traffic data will be collected routinely by the switching equipment and
serve as the basis for adjustments in grade~of-service and trunking quantities, In
addition, the near-term (nominally 3-year) projected requirements will be established
by location, using the directions contained in Appendix A. Statistical projections will
be repeated routinely on a periodic basis, These projections will indicate the existing
and future cable pair and instrument requirements on a given base by specific building
number. An organization designator is tied to the building number to indicate planned

relocations of organizational locations that will impact future service requirements.

4.4 COMMUNICATIONS TRAFFIC STATISTICS

A traffic survey will be necessary to verify the adequacy of the telephone and
other service facilities within the base network configuration. The origins, destina-
tions, and patterns of call or message traffic flows are important considerations in
determining the optimum locations for the switching centers, system nodes, distribu-
tion equipments, and trunks. The rates of service usage by the various user organiza-
tions likewise are critical statistics leading to initial trunk sizing. The switching
equipment technical specifications will include the capability to automatically gather
and print these types of traffic statistics when the initial BASCOP configuration is
established. These traffic statistics and a synopsis of the analysis will become a part
of the Site Telecommunications Plan for each base, and assure the validity of earlier

assumptions based on the Subscriber Survey Form, Figure 4-2,
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SUBSCRIBER SURVEY FORM

LOCATION: DATE:
TELEPHONE NO.: SUBSCRIBER:
1. List up to ten (10) most frequently called numbers and average number of calls

to each per week.

TELEPHONE # AVERAGE CALLS PER WEEK

(4]
(2)
3)
4)
()
(6)
(7
(8)
9)
(10)

For Key System/PABX Subscribers Only: List average number of Internal
Calls per week.

List average number of "Off-Base Calls" (AUTOVON, WATS, Trunks to
Commercial Exchange, etc.) per week.

Service Adequacy
Is present service adequate ?
1. Telephone
2, Data Transmission
In what areas is service deficient ?
1. Too few instruments
2. Too few lines (Internal/External/DCS)
3. Interference/Poor Connections/Data Errors

4, Directory Errors

Figure 4-2, Subscriber Survey Form
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i
USER SERVICE FEATURE FORM
u . BASE: DATE:
ORGANIZATION: COMPLETED BY:
1. Service Features
A. Indicate which of the following telephone services are currently in use or
would be used if available., Estimate actual or anticipated usage where
applicable,
1. Priority
2. Intercept
3. Broadcast/Conferencing
4, Precedence/Security Verification
5. Exclusive Access
6. Restricted Outgoing Service
7. Callback on Busy
8. Automated Dialing
9, Paging/Dictation Interface
10. Call Forwarding
11, Other
B. Which DCS services are in use? Estimate usage.
1. AUTOVON
2. AUTODIN
3. AUTOSEVOCOM
C. What special services are in use? Estimate usage.
1. FAX, CCTV, other wideband
2. Sensor Data/Telemetry (Analog/Digital)
3. Data Processing/Computer Interface
4, Other (explain)
II. Future Requirements
A. Anticipated Growth
1. Current number of personnel
2. Estimated number of personnel in 3 years/10 years
12 Figure 4-3, User Service Feature Form (Sheet 1 of 2) :
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USER SERVICE FEATURE FORM (Continued)

3. Expected growth pattern
a. Constant
b. Variable (indicate levels at 6 month intervals for 3 years)
B. Service Features — Indicate which of the service needs listed in Part I will

change over the next 3 years. Provide estimated dates. Also provide
10-year forecasts.

III. Comments — Use this space to expand upon answers to the above questions or to
offer additional comments relative to the proposed telephone system upgrade.

Figure 4-3. (Sheet 2 of 2)
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Section 5
SYSTEM CONFIGURATION DEVELOPMENT

The primary objective of BASCOP is to provide improved communications
services at reduced overall cost for all Army bases. The improved services must
fully satisfy the true communications requirements and they must be implemented in
the most cost-effective manner in the context of the existing communications system.
This section presents the considerations and outlines the procedures involved in the

synthesis and selection of an upgraded network configuration.

5.1 PROCEDURE OVERVIEW

The procedure that will be followed for the development of the Government-
preferred base communication system is depicted in the flow diagram of Figure 5-1,
The analysis begins with the input of validated user requirements and concludes with
the identification of a selected upgrade configuration and finalization of the Site Tele-
communications Plan. The process includes the development of standardized require-
ment drawings as specified in Appendix A, the formulation of alternative candidate net-

works, and the evaluation and ranking of the alternatives.

The user requirements that will drive the configuration development will be
reviewed for possible application of appropriate safety factors to allow for unplanned
contingencies. Such factors will be developed and applied according to experience and
best engineering judgment. Safety factors will be applied only to those portions of the
requirements that impact the sizing of network elements known to have high modifica-
tion costs. Network elements of a modular form, with low modification costs, will be
assumed to have high adaptability to unanticipated growth, and therefore will not

require the risk-reducing application of safety factors,

The network configurations developed will be defined so as to satisfy user
requirements of the latest date for which they are predicted and validated. The con-
figurations will therefore represent the ultimate network at the completion of the
upgrade process rather than interim solutions. The implementation phasing and
budgetary schedules will not be used as configuration selection criteria.
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Configuration alternatives will be developed to maximize standardization of
the equipment types and system structures throughout the Army. During the evalu-
ation and ranking of the alternatives, more detailed design and assessment tools
will be used to refine the alternatives and accommodate unique aspects of individual
sites. This process will make maximum use of BASCOP policy and guidelines to

converge rapidly on a manageable set of alternatives while still allowing sufficient
flexibility for refinement.

5.2 BASELINE SYSTEM CAPABILITY ANALYSIS

An analysis will determine the capability of the baseline system to meet the
validated present and projected requirements, in order to estimate the extent of the
plant upgrade to be considered in the configuration planning. The preparation of the
drawings identified in Appendix A will serve to display the validated requirements in a
standardized format and provide preliminary indications of the magnitude of the
upgrade. An important aspect of this analysis is the determination of which portions
of the existing outside plants may be considered for retention. Those existing seg-
ments being considered for retention in the upgraded configuration will be analyzed in
light of O&M historical data, age, type, and interoperability. Testing may be accom-
plished on those segments that are still candidates for continued use in the upgraded
network to verify that the maintenance efforts required to keep them operational' will
be minimal, i.e., at acceptable levels of cost.

The performance capability of the existing network will be generally compared
with the ultimate user requirements to indicate areas of deficiency, to estimate the
severity of such deficiencies, and to identify the limiting characteristics of the exist-
ing network. Based upon this assessment and the results of the baseline network sur-
vey and tests, a determination will be made as to whether a single or limited number
of changes to the baseline would provide sufficient service improvement and cost
reduction. Consistent with the guidelines and objectives of BASCOP, this determina-
tion will be made by considering cost-effective applications of new technology and
applicable O&M cost reduction,
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Initially, it is anticipated that the majority of bases will require relatively
extensive upgrades, since the communications installations are typically late in their
service lifetimes and obsolete from the standpoint of performance and are operation

and maintenance intensive.

5.3 ALTERNATIVE SYSTEMS DEVELOPMENT

The determination of available communications hardware and technology is the
initial task to be performed, This survey will encompass those items already in the
Army inventory and those commercially available for the site in question. The sur-
vey will include the gathering of hardware and software cost data applicable to the
upgraded site.

During this initial compilation of data on available hardware, an initial screening
will eliminate items of doubtful producibility, excessive cost, not supplied by a reli-
able vendor, and not representing sufficient advance in the state of the art. The level
of technology of a proposed configuration will be consistent with that of similar com-
mercial systems and with the general trend of industry. Unproven technologies will
be avoided to enhance confidence in the reliability and operability of the proposed
configuration,

The development of alternative plans for the upgrading of the telephone plant will
involve a detailed system design effort that will yield one or more candidate configura-
tions utilizing hardware items consistent with the planned BASCOP architecture. The
level of definition of these candidate systems will be such that performance parameter
values required for capabilities assesément, and unique to each configuration, can
be determined. Configurations will be developed in conformance with the guidelines
and policies of BASCOP in order to promote commonality among systems,

5.3.1 Switching

The most significant step in the development of the base communication system
configuration is the establishment of a switching scheme. The BASCOP philosophy
dictates the use of a central digital switching facility (Dial Central Office, DCO) with
remote, slaved switching units located in areas of subscriber concentration. The
technical aspects of distributed digital switching systems, and of the various generic
types of remote switching equipment, are discussed in BASCOP, Vol. II, Section 6.5b.




Within this general scheme, considerable latitude is possible in the application and

placement of remote switching equipment at a given upgrade site.

The type of remote switching to be used will be determined by the size of the
subseriber concentrations as indicated in Appendix A on the Fundamental Plan and
Form 1 (HQ CEEIA CCC-CED FM 90-1), and the subscriber calling pattern character-
istics as indicated by the completed Subscriber Survey Form (Figure 4-2). In general,
groups of more than 400 lines will be most economically served by separate Private
Automatic Branch Exchanges (PABXs), and small concentrations by remote switching
units (RSUs) or by direct connection to the main DCO switch (BASCOP, Vol. II,

Sec. 6.5b(2)(c)).

The problem of determining exactly what constitutes a subscriber concentration
is likely to be complex, and alternative definitions will be treated as separate candi-
dates where such questions arise. Subscriber concentrations on a by-building basis
are candidates for subscriber concentrator (CXR) terminals. RSU candidates cover-
ing wide geographic areas will be considered as users of loop concentrator/multiplexers,
which are essentially distributed RSUs. The determination of remote switch types and
placement will generally be an iterative process, with performance tradeoffs and effec~
tiveness used to rank and eliminate alternatives. At this stage, these trades can be
generic in nature, based upon comparisons of cable footage available or the required
types and numbers of switching units. Since the types of switching units used depend
chiefly upon the number of lines served, high-level trades will be performed using
numbers of subscribers per group as a ranking factor.

Figure 5-2 is a flow diagram of the general process of developing the switching
scheme. In the procedure illustrated, however, the quantified data can only be used
as a guide. The wide variety in base configurations, environments, local or regional
cost factors, and available equipment precludes the development of rigid criteria for
system layout, and the subdivision of the base into subscriber groups is seldom a

well-defined process.

The Fundamental Plan will be examined to identify obvious groupings. In
general, physical boundaries (i.e., geographic separations) will be used as the group-
ing criterion due to their correlation to cost trades. Where all subscribers are
located in a concentrated area, the major subdivision may be the entire base; func-

tional subdivisions may be made if the number of lines is extremely large. Subscriber
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calling paterns (as indicated on the Subscriber Survey Form, Figure 4-2) and
communities of interest will be analyzed.  Subscriber groups who call each other fre-
quently will be placed in the same major subdivision in accordance with the number of
lines to be served. In subscriber concentrations where calling pattern data indicate

a large number of subsceriber calls are made off-post or to other on-post areas, the
Subscriber Survey Form will provide the basis for trunk sizing between the subscriber

switching center and the base DCO,

Where geographic separations contain relatively few lines, a decision will he
made whether to place a remote switching unit or line concentrator/multiplexer in the
area or to route the lines directly to an adjacent switch., The choice will depend upon

the number of lines to be routed and the distance to the nearest switch,

If maintenance data and test results indicate that existing cables can he used for
direct routing, then this will be considered as a viable alternative. Smaller groups of
subscribers will be connected to the switches via subscriber concentrators. The
choice between the subscriber concentrator and direct wire depends upon the distance,
number of lines, availability of existing cables, and calling rates and patterns. Where
the major subdivisions are arbitrary or where unusual distributions exist, the entire
process, or some subset of the process, will be repeated for alternative geographical

arrangements,

For each upgrade site, the specific decision criteria must be examined to ensure
that the following considerations do not result in different quantitative values for the

"breakpoints'':

a, Local costs

h. Equipment availability

c. Existing configuration conditions
d. Modification constraints

e. Environmental factors

f. Transportation costs

g. Operational constraints
The impact of these considerations on the following cost trades will be determined:

a, RSU vs PABX as a function ol subscriber grouping and calling patterns
h. RSU or line concentrator/multiplexer (1.C/M) vs. DCO connection, as a

function of distance to DCO),

<1
'
]




c. Separate vs. combined switches, as a function of distance between switches

d. RSU vs. LC/M, as functions of group size and distance to switch,

In most cases it is anticipated that a relatively quick survey will be sufficient to
identify any unusual site considerations that will significantly alter the decision cri-
teria. When such considerations are identified, a thorough local survey will be per-
formed to redefine the decision '"breakpoints' prior to applying the process shown in
Figure 5-2,

5.3.2 Equipment Types and Locations

The base communications network switching scheme as determined by detailed
analysis of the Fundamental Plan, Form 1, the Subscriber Survey Form, and the User
Service Feature Form, establishes the Inside Plant requirements and roughly indicates
the desired equipment locations. A detoiled survey will be conducted to determine
specific equipment locations. Maximum consideration will be given to the use of exist-
ing facilities. In nearly all cases the DCO will utilize an existing central office facility.
For configurations requiring facilities for remote switching equipment, the required
space will first be sought in existing buildings. Facility requirements will be defined
together with the most appropriate location for each item. Equipment will be located
so as to minimize the total length of subscriber loops. In general, this will be accom-
plished by colocating the switch with the densest subscriber concentration served.

Overall cost reduction on an Army-wide basis can best be achieved by minimizing
O&M expenditures through installation of modern, reliable equipments and maximizing
the standardization of the communications networks. For this reason, standard per-
formance specifications have been prepared for DCO and PABX equipment, remote
: switching units, concentrators, and T-carrier units. These specifications define the
characteristics of the equipment to be procured. Each technical specification will
contain a separate page or pages identifying site-peculiar requirements, such as num-
bers of subscriber lines, trunk quantities and signaling characteristics, and feature

requirements, Within the limitations of procurement regulations, maximum standard-
ization wiil be achieved through repetitive procurement throughout the life cycle of
BASCOP using the same technical performance specifications for each procurement
cycle.

5.3.3 Cable Types and Layout

I'or each base, the specific communications cable-distribution network will be
established and displayed on the Fundamental Plan and the Outside Plant Schematic
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Drawing, as shown in Appendix A, Cable replacement requirements will be analyzed
using the information provided in the Fundamental Plan, on Form 1, from switching

size/location layout data, and from plant-in-place records.

It may be assumed that the cable distribution system will follow the existing
pathways in the majority of the cases since most subscriber locations will be unchanged
from the existing configurations., Subscriber loops will be either analog or digital,
dependent upon end-location equipments; may use T-screened or twisted-pair jelly-
filled cable. Where applicable, subscriber PCM carriers will be used. All inter-
switch trunking on-post will be digital and will utilize T-sereened, jelly-filled cable
with PCM carrier.

5.3.4 Supporting Structures and Facilities

Changes to supporting structure pathways may be necessary wherever major
cable replacements are undertaken. The changes may be due to the need for new path-
ways, or the upgrade may provide a convenient time to replace inappropriate or obso-
lete supporting structures. The use of PCM carrier will greatly reduce the bulk of
the cable plant. The Supporting Structure Drawing as shown in Appendix A will be pre-
pared outlining the existing configuration of the supporting structures for the cable
distribution system. Analysis of this drawing in conjunction with the switching layout
and the requirements documents submitted by the base will indicate the need for

modification or addition to the existing supporting structures.

Facility modifications necessary for the installation of new equipment will be
identified during the site survey conducted to determine switching equipment locations.
These modifications will generally consist of installation of cable trays, power wiring,
and equipment mounting supports or brackets; and changes to the heating/cooling sys-
tem, When all supporting structure requirements have been identilied, facility speci-
fications will be prepared and a site concurrence letter forwarded as specified in
CCR 415-2,

5.4 SUPPORTABILITY EVALUATION

The supportability of each candidate system will be examined to assess the fac-

tors of maintainability, logistics, and adaptability to accommodate subscriber changes,
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5.4.1 Maintainability

To optimize its maintenance aspects, the communications system will be
designed to incorporate:

a. Real-time traffic reports to aid in identification of defective trunks or
design

b. Highly reliable components, to minimize the frequency of maintenance
actions

c. Self diagnostics and testing of switches

| d. Full range of DC and transmission testing functions incorporated into all
DCO, PABX, RSU, and line concentrators

e. Key system feature implementation by DCO or PABX processor capability

f. Use of T-screened, filled cable for all buried or underground cable

g. Card replacement on site, card repair at contractor depot

h. Software management by contractor with full change control via the
configuration control process.

The description of each alternative will be reviewed to ensure that all of the
above features have been incorporated. Revisions will be made if necessary to add
them to any deficient configurations.

5.4.2 System Flexibility

The communications requirements of a typical Army base are dynamic. Equip-
ment reallocation, number changes, and addition of service and types of service are
anticipated throughout the life of the systems. System flexibility should therefore be
an important consideration since it relates to cost of equipment additions, moves,
number changes, and station feature changes.

System growth capacity should be provided for in all system specifications.
Space will be provided for physical growth (facilities, supporting structures) as well
as for capacity growth (equipment and distribution). Compatibility with technology
trends for beneficial adaptation of advanced equipment is a BASCOP guideline that can

result in significant new growth potential capabilities.

5.5 INITIAL PREPARATION OF SITE TELECOMMUNICATIONS PLAN

Development of the requirements as submitted by the using activities, and
formalizing these requirements using the drawings and processes outlined herein,
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have led to the establishment of the optimum communications network. The drawings
contained in Appendix A prepared in accordance with the instructions will provide a
visual display of the effort necessary to support the total base communications network,
Review of these drawings in conjunction with the baseline plant-in-place records
provides the technical information necessary to prepare the BASCOP requirements/
resource data, Form 2 in Appendix A, The blocks on Form 2 relating to estimated
costs and installation man-hours are completed after the technical data required by

the form is established. Compilation of the formalized requirements data, the draw-
ings, and Form 2 completes the initial preparation of the Site Telecommunications

Plan.

5.6 SITE TELECOMMUNICATIONS CONFERENCE

The Site Telecommunications Conference will be convened on-site on an annual
basis. Approximately 30 to 60 davs after receipt of new requirements data, the engi-
neering activity will formally propose in writing to the host Base Communications
Officer, through appropriate channels, a suggested meeting date. The purpose of
the meeting will be to review each of the validated requirements and the operational
requirement date, and to assure that the engineering approach and schedule as out-
lined on Form 2 satisfy the stated requirements.

The Base Communications Officer will coordinate the location and roster of
attendees and advise the engineering activity in writing of the acceptability of the
meeting date or propose an alternate date. In either case, the response will be for-
warded 30 days prior to the meeting and will specify the exact date, time, and location
of the conference.

The Host Command representative at the Site Telecommunications Conference
will identify new requirements and specify any existing programs that can be eliminated
as a result of changing requirements. Required operational dates for each new require-
ment will he established by the Host Command representative, and operational dates for :
those items previously identified in the Site Telecommunications Plan will be reviewed

and adjusted as required.

The Facility Engincer representative at the Site Telecommunications Conference
will review the Basc Master Plan and provide information concerning the status of all
MCA and O&M projects planncd and in progress for that base. Required information

will be in the general form of funding, approval and scheduling type.




The engineering activity representative will provide information on the
engineering approach for each of those items identified from the requirements docu-
ments submitted prior to the meeting, Status information on the engineering/
installation or procurement work packages in progress will be reviewed, and
slippages in facility support dates identified and equipment installation dates
adjusted accordingly.

Minutes of the conference will be prepared by Base Communications Officer
and will record the new or changed requirements and specify schedule changes and
any agreements reached during the discussion. The conference minutes, signed by
the Host Command representative, the Base Communications Officer, the appropriate
Signal Command representative, and the engineering activity representative, will
serve as the certification that all known requirements have been considered and are
validated. A copy of the minutes will become a part of the Site Telecommunications
Plan.

5,7 FINALIZATION OF THE SITE TELE COMMUNICATIONS PLAN

By incorporating the formalized minutes of Site Telecommunications Conference
and any changes agreed to by the attendees at the conference, the Site Telecommunica-
tions Plan is finalized and ready for distribution for review and approval by higher
headquarters. Provisions for revision and update of the Site Telecommunications Plan
on a regular, periodic basis, have been made to assure its validity as a planning docu-
ment, These provisions are discussed further in Section 9.
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Section 6
ECONOMIC AND NEW START ANALYSES

The basic premise of the BASCOP philosophy is that significant cost savings can
be realized through reduction of O&M expenditures. The validitv of this premise will
be tested through Economic Analysis under the provisions of AR 11-28, The Economic
Analysis will provide a detailed comparison of the life-cycle costs of the BASCOP con-
figuration at each Army base versus the LCC of the rehabilitation necessary to make
the existing '"as is'' communications network responsive to the identical requirements.
The outcome of this analysis effort will establish the Government-preferred network
configuration, This Government-preferred configuration will then be tested against
the best commercial proposal for this application under the auspices of AR 235-5 to
assure that maximum value is obtained per dollar spent in upgrading each base

communications system, i.e., New Start Analysis.

6.1 ECONOMIC ANALYSIS

The initial test of the cost-reduction capabilities will be to compare the life
cycle cos} associated with a BASCOP upgrade versus that of upgrading the existing
communications network to provide the required services. O&M historical data
gathered during the requirements development phase, as well as equipment age and
condition, will be included in costing the continued use of the existing system. Signi-
ficant one-time investment costs will be incurred in new implementations, but major

reductions in annual O&M costs will result.

An example of such cost analysis is contained in the Base Communications Plan,
Vol. II, The analysis will consider and compare such factors as discussed in the fol-

lowing paragraphs for each of the system configurations.

6.1.1 Nonrecurring Costs

Nonrecurring costs are one-time investment costs and will be separated into

inside and outside plant categories. With the assumption of acquisition and




installation under a "turnkey'" engineer, furnish and install (EF &I) contract, the
following nonrecurring costs will be included in the acquisition cost:

a. Equipment

b. Software

c. Initial personnel training

d. Initial Test, Measurement and Diagnostic Equipment (TMDE)
e. Engineering

f. Technical documentation

g. Facility modification

_ The "turnkey' acquisition costs will be estimated using appropriate costing
factors as determined by the USACC Comptroller,

6.1.2 Recurring Costs ]

The recurring costs of operation and maintenance will be computed for each
candidate system under consideration. The cost factors to be included in the com-
putation are:

a. Operating labor

b. Maintenance labor

c. Administrative costs

d. Spares replacement and shipping
e, TMDE maintenance

f. Replacement personnel training

6.1.2.1 Personnel Costs

The costs associated with the first two (a, b) of the foregoing items, and a
portion of the third (c) in the 'recurring costs" category, are personnel-related
costs,

A listing of the personnel required for operation, administration, and mainte-
nance of each candidate system, by grade, will be compiled by USACC. The cost of
the personnel in the compiled list will be determined in accordance with AR 11-28 as
discussed below,
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6.1.2.1.1 Civilian Personnel Services. The cost of civilian personnel paid at

annual rates will be gross pay in current pay tables, the overhead loading factor, and
the Government's contribution for civilian retirement, disability, health and life insur-
ance, and (where applicable) social security programs, These contributions should be
determined by multiplying the gross pay by the appropriate factor for retirement and
disability (see Federal Personnel Manual Supplement 831-1), health insurance (see
FMS Supplement 870-1), and life insurance (see FPM Supplement 890, 1).

If labor costs are determined on the basis of direct hours applied, the civilian
pay rate should be increased to reflect the Government contribution for retirement,
disability, health and life insurance (see previous paragraph), and an allowance for
sick leave taken and for annual holidays and other paid-leave accruals,

6.1.2.1.2 Military Personnel Services. The cost of military personnel will be

computed using standard rates established by DoD for costing military personnel
services, These standard by-grade rates are a composite of military basic pay, incen-
tive and special pay, and certain other expenses and allowances (paid from the Military
Personnel, Army appropriation); refer to AR 37-108.

In addition, these costs will be adjusted to reflect the Government contribution
for retirement and certain other personnel costs by multiplying the gross pay by the

approved percentage factors,

6.1.2.1.3 Other Personnel Costs. The sum of personnel costs that pertain to

performance of the function under consideration, and which are not included under
para. 6.1.2.1.1 and 6. 1.2.1.2 above (e.g., travel, per diem, moving expenses,
personnel training) will be calculated.

6.1.2.2 Nonpersonnel Costs

Nonpersonnel portions of administration costs will be estimated by determining
the actual nonpersonnel costs of the baseline system, taken from the RCS-CSCFA-218
reports, and reducing them proportionately to the personnel costs for each alternative

considered.

Annual spares replacement and shipping costs will be estimated as 9 percent of
the original hardware acquisition cost. Annual TMDE maintenance costs will be esti-
mated as 10 percent of the original TMDE acquisition cost.




6.1.3 Cost Effectiveness Tradeoffs

Following the performance, supportability, and cost analyses described above,
the results will be combined to support a cost-effectiveness ranking of the alternative
configurations, The criteria for ranking the alternatives will be in accordance with
AR 11-28, as follows:

a. For equal effectiveness and unequal costs, the lower-cost alternative will

be selected.

b. For equal cost and unequal effectiveness, the more effective alternative
will be selected.

c. For unequal cost and unequal effectiveness, the alternative offering the
greatest marginal effectiveness for marginal cost will be selected.

Measures of effectiveness will be developed by the engineering activity., These
measures will allow quantitative comparison of overall performance of the alternatives.
They will be expanded in scope as necessary to encompass additional types of com-
munication service incorporated into the base communication upgrade program.
Typically, measures of effectiveness will reflect not only the inherent performance

characteristics of the network, but also an indication of how the network will perform
under the predicted peak and normal traffic conditions. Several measures of effective-

ness may be combined by summation after applying weighting factors. This approach
will become especially useful as the upgrade program is expanded to include a variety

of communication services.,

6.1.4 Network Configuration Selection

The optimum network configuration will be selected solely on the basis of the
Economic Analysis, assuming that each is able to satisfy the command-validated ser-
vice requirements. The selected network configuration will become the Government-~
preferred configuration as the most cost-effective selection. Future activities will
revolve around this selected configuration as discussed below.

6.2 NEW START ANALYSIS

Upon completion of the Government in-house effort to identify the most cost
effective, long-term method of meeting the Army's communications service needs,
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the selected Government network configuration will be subjected to a comparative
analysis with private industry proposals in accordance with AR 235-5,

6.2.1 Request for Proposal (RFP)

When the initial base communications service requirements (all the communi-
cations on the base) are identified as previously discussed, a determination will be
made under the provisions of AR 235-5 concerning the necessity of soliciting private
industry for proposals on the cost of leasing the communications services. A decision
to solicit industry will initiate the engineering activity to formalize the communica-
tions service requirements into a Statement of Work which, when processed, will
request private industry to submit cost and technical proposals for use in comparison

with the Government-preferred network configuration.

The service requirements, as formalized in the RFP, will be identical to the
service requirements the Government uses to establish its preferred network config-
uration, The identical service requirement for private industry and the Government
will serve as the basis for competitive comparison,

6.2,2 RFP Evaluation

Proposals received from industry will be individually judged for technical respon-
siveness and cost, The responsive proposals will be ranked and the best of them sub-

jected to a comparative analysis versus the Government-preferred network.

6.2.3 Comparative Analysis and Decision

Cost and performance characteristics for the candidate private industry system
and the Government-preferred network will be evaluated using such factors as identi-
fied in Section 6.1 above. Should the industry proposal prove to be the most cost
effective, the succeeding contractual arrangements for the leased service will incor-
porate the requirement for the lessee to prepare and submit the Site Telecommunica-
tions Plan as outlined herein. For subsequent upgrades, the lessee has a continuing
responsibility to update and distribute plant-in-place records.
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Section 7
ENGINEERING AND IMPLEMENTATION PLANNING

Upgrade implementation, for purposes of this document, begins when a New
Start analysis leads to the selection of Government-preferred network and the deci-
sion for the Government to buy and install a specific communications system. This
section discusses the technical and logistics tasks involved in the upgrade procure-
ments and engineering implementation planning. Figure 7-1 shows the overall
sequence of these tasks.

7.1 PROCUREMENT

The procurement cyvcle for the in-house upgrade program consists of all tasks
necessary to prepare requests for proposal or quotation for delivery of the required
equipments and/or services, including the Government evaluation of each response;

and the subsequent selection of the vendor.

7.1.1 RFP/RFQ Preparation

Specifications for the major equipment subsystems, i.e., DCOs, PABXs,
carrier components, etc., have been prepared for repetitive procurement throughout
the life cvele of BASCOP, The specifications will be used for all BASCOP procure-
ments to assure functional standardization. Differences in equipment sizes and
features in the various procurement actions will be accommodated, for example,
through the use of a matrix attached to the basic specification which will identifyv the
site-peculiar requirements while retaining the basic equipment identity, Using the
equipment technical specifications as a base, the request for proposal or quotation is
assembled. This activity includes the definition of the materials and/or services to
be procured, identification of contract deliverable items, Government cost estimates,

and preparation of delivery plans and schedules.

The items to be procured will include but not be limited to central office
equipment, PABXs, remote switching cquipment, cabling and carrier terminal
equipment, possible subscriber instruments, installation materials (e.g., wire,
terminal hoards, patch panels), construction materials for supporting structures,
test equipment, training, and training documentation.
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Most contractors will provide various levels of training services if requested.
Accordingly, training and training documentation must be specified, Delivery plans
and schedules must be developed. Finally, response requirements must be specified.
These should include the date by which response is required, the extent to which con-
tractor modification of the procurement requirements will be accepted, and require-

ments for the documentation and justification of such exceptions.

7.1.2 Proposal Evaluation

The Government will develop a Proposal Evaluation Plan in accordance with
applicable ASPRs to assure that each proposal is considered individually and fairly.
Portions of the evaluation plan may be incorporated into each RF P/RFQ, advising
prospective vendors of those areas on which their submission will be rated. Evalua-
tion panels will be convened to review and rank each proposal in the areas of technical
responsiveness, managerial competence, and cost. The selection of the vendor will
be made by the Procurement Contracting Officer based on the inputs and comparative

rankings of contractor proposals by the panels.

7.2 INSTALLATION ENGINEERING

The timely satisfaction of those base communications requirements validated
in the Site Telecommunications Plan necessitates the development of installation
instructions and drawings for the installer, site concurrence letters specifving the
supporting structure requirements, identification of schedule commitments and neces-
saryv documentation, cutover plans, etc. All of these items will be incorporated into
the Site Telecommunications Plan. Development and preparation of installation docu-
mentation may be accomplished either by a contractor for government approval or by

Government technical personnel.

7.2.1 Engineering-Installation Plan

The Engineering-~Installation Plan (EIP) will consist of a detailed bill of material,
drawings, and instructions in sufficient detail to assure that the installer understands
what equipment is to be installed, where, and how; and shall specifv wiring options,
mounting details, equipment connectivity, and interface details. An EIP shall be
developed for each of the validated requirements as shown on Form #2, and shall be

incorporated into the Base Communications Plan.
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7.2.2 Site Concurrence Letter

A Site Concurrence Letter will be prepared for each of the Form #2
requirements contained in the Site Telecommunications Plan where facility modifica-
tions or additions are addressed. This letter shall document the requirements for

-— EmE

facility space to house new equipment, and specify in detail the requirements for
additional, new, or modified supporting structures and the required operational dates
for facilities and supporting structures.

The letter will solicit concurrence of the participating commands and agencies
for the site location configuration of the electronic facilities, real property facilities,
and responsibilities for implementing actions. When concurred in by the participating
commands and agencies, the Site Concurrence Letter constitutes agreement on the
required facilities modification or addition, and will be incorporated into the Site
Telecommunications Plan.

7.2.3 Cutover Plan

A Cutover Plan will be developed specifying the systems and/or circuits to be
cut into the new system for each installation activity where service will or may be
impacted. For those cutovers where service will not be interrupted, a plan may not
be necessary. Typically, the Cutover Plan will contain locations, dates, and times
for the affected service. This information will be coordinated in advance with the
using activity. This plan, when required, will be incorporated into the Site Telecom-
munications Plan as part of the engineering package.




Section 8
SYSTEM ACTIVATION

Activation of the components that comprise the Base Communications System
will be performed in accordance with the schedules contained in the Site Telecommuni-
cations Plan. The activation will be performed on an incremental basis, with each
requirement as specified in the Site Telecommunications Plan treated as a separate
entity with its own activity schedule. (This ddes not preclude the possibility that two
or more requirements will have identical sche.dules.)

Activities included in the overall system activation process include a preinstalla-
tion inspection and survey, physical installation of equipment and/or cable components,
equipment activation, checkout and testing, cutover, training, removal of old equip-
ment, and finalization of as-installed documentation, These activities are illustrated
in Figure 8-1 and discussed in the following paragraphs.

Perform
| Checkout
Perform and Test
Conduct Site
Readiness Check Installation
and Test
Activate
Engineering and Update
Implementation (cs\;'t:t::) F-. PIPR
Train
Services
Personnel Dispose of
-A Excess
Equipment

Figure 8-1. System Activation
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8.1 PREINSTALLATION INSPECTION AND SURVEY

A preinstallation survey will be performed by installation personnel immediately

prior to the installation start date. The equipment will be subjected to a complete
inventory to ascertain that all items on the bill of material are on-site and in an install-
i able condition.

A survey of the facilities and supporting structures will be performed at this
time to assure that all required construction has been completed and the facilities are
ready to accept the installation. Discrepancies noted during either the inspection or
facilities survey will constitute justification to delay the installation start date until

such deficiencies are corrected.

8.2 EQUIPMENT INSTALLATION

Installation activities will include positioning and mounting of equipment; cabling
and wiring of equipment, patch panels, switchboards, and distribution frames; instal-
lation, splicing, and termination of outside plant cabling; installation of end instru-
ments; testing as necessary; and other related activities. Instructions detailing the

installation activities will be found in the EIP, supplemented with manufacturer
instructions shipped with the equipment.

8.3 NEW EQUIPMENT TRAINING

New equipment maintenance training on-site is usually conducted immediately
after the equipment has been installed and checked out. If maintenance training is
conducted at the contractor's facility, it must be completed prior to cutover. User
training to acquaint telephone services users with the new features available to them,
e.g., with the electronic solid state PABXs, is essential and should be scheduled
concurrently with cutover.

8.4 EQUIPMENT CUTOVER

Cutover activities and the extent of documentation and coordination necessary to
control it will depend on the magnitude of the cutover and its impact on existing
service. Smaller outside plant cutovers to new cable systems may be handled with no
interruption to service and requiring little or no coordination with the user, On the
other hand, cutover such as to a new PABX where subscribers were previously tied
into the DCO may have a significant impact and therefore require a complete
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document specifying the scheduled activities. A cutover of this magnitude will require
development of a detailed cutover plan and close coordination between installers and
the using activity. The decision concerning the necessity for a cutover plan will be
made by the project engineer during the preparation of the EIP,

8.5 CHECKOUT AND TEST

After service cutover has been accomplished and all initial difficulties resolved,
the system operation should be monitored to assess user satisfaction and to verify that
all performance specifications are met, The experience thus gained may be useful in

the performance of future upgrade actions at the same or a different base,

If performance is below standard, data will be required to identify the sources
of trouble and to substantiate warranty claims. The checkout process is intended to
verify that each system component properly performs all its intended functions and
that the system as a whole is ready for operation.

All equipment and system self-diagnostics will be exercised both with and with-
out induced or simulated failures. Proper operation and activation of backup equip-
meat, including the transition to emergency power, will be verified, All equipment
and system functions will be performed and all operating procedures verified. Finally,
the entire system will be operated for an extended time to check for abnormal heating

effects or performance degradation.

The resultant test data will be maintained for future reference. Formal test
plans and procedures will be developed to verify all facets of the operation. Quality
assurance personnel will be on-site during installation to assure that the installation
conforms to the specifications. An independent element of the installation activity
will prepare and implement a Quality Assurance Program. The purpose of the
Quality Assurance Program is to assure compliance with all performance parameters.

8.6 EQUIPMENT REMOVAL

Equipment that has been cut out of service, either because its function has been
relocated to new equipment or because the service is no longer required, will be
removed and disposed of in accordance with prevailing procedures.
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8.7 AS-INSTALLED DOCUMENTATION

The final step in the installation/checkout process is the finalization of
plant-in-place records. Existing plant-in-place records will be revised as a routine

part of '_the EIP development. These revised drawings may be further modified during
actual installation.

The modifications made on-site during the installation will be "redlined" on the
plant-in-place records. Redlined copies will remain on site for the user, and two
copies will be forwarded to the engineering activity where the drafting section will
incorporate the redline changes into the plant-in-place records and make distribution
of the finalized drawings. These drawings form a critical part of the baseline data to
be maintained in the USACEEIA Engineering Documentation System (EDS), and are to
be changed/updated only as additional Configuration Management Board-approved
changes occur, The site will not modify any portion of the installed system baseline
without CM Boaxd approval, using official Form 2/Engineering Change Proposal
documentation, (Number assignments, station rearrangements, terminal pair
assignments, or add-on type activities are exclﬁded.)




Section 9
CONFIGURATION MANAGEMENT

The magnitude and complexities involved in undertaking the Base Communications
Program requires the development and implementation of a configuration management

approach. Configuration management as used herein is an all-encompassing term that:

a. Implies the exercise of decision and guidance for a complete upgrade;

b. Refers to the control of the engineering, documentation and installation
process, and to the management planning, budgeting, scheduling and all
other aspects of a base communications upgrade;

c. Directs maintenance of the system in the as-installed configuration to be
changed only through the formal configuration management process.

Configuration management will be implemented in accordance with the policy
(para. 1-5) of AR 70-37, dated 28 February 1977, as it applies to the operational
phase of Army communication-electronic systems, Figure 9-1, which is reproduced
from Figure 1 of AR 70-37, shows the manner of application of configuration manage-

ment in the BASCOP upgrade process.

9.1 WORK PLANNING PROCESS

A long-range plan with provisions for updates is necessary to the continuing
maintenance of an efficient and adequate communications system., Poor planning can
lead to an improperly sized or inefficiently designed system, with consequent future

costs to remedy deficiencies or maintain unneeded equipment.

Numerous factors are involved in the development of a long-range communica-
tions plan. Anticipated changes in base function or personnel levels will impact base
communications requirements. Military construction schedules must be considered.
Technology trends may dictate requirements for new or upgraded services to replace
obsolescent equipment. Budget forecasts may affect implementation of communica-
tions upgrades. These and other considerations must be individually and collectively

evaluated and weighted to ensure that the best possible plan results. In the context of

this plan, the required tasks to realize BASCOP objectives can be identified and

programmed,
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‘ The following paragraphs present information on a functional Work Breakdown
Structure (WBS) and the tasks associated with the WBS elements, This information is

l general in nature, quite comprehensive, and must be tailored to each upgrade project.

For example, some tasks may require significant levels of effort in cases of major
upgrades of the larger Army bases, e.g., Validate Cost Estimates and Prepare Bud-
gets. In minor upgrades of small bases, these and other tasks may serve merely as

checklist reminders and involve little effort.

9.1.1 Work Breakdown Structure

A WBS provides a top-down breakout of the project elements to an ever-
increasing level of detail. The WBS presented herein (see I'igure 9-2) is a functionally
oriented family tree division of project elements which organize, describe, and
graphically display the activities associated with a base communications upgrade proj-
ect. Four major categories of activities have been identified:

a. Management
b. Requirements Development
c. Configuration Development

d. Implementation

With each of these major categories are a series of related elements. Where appro-

priate, these elements have been further broken down to provide the visibility neces-

sary to plan and implement an upgrade project.

A six-digit numbering system has been utilized to identify the various levels of
indenture within the WBS and to provide a method of tying elements and ta<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>