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Overview:

Utilizing an Integrated Premises Distribution System (PDS) has many
advantages over multiple discrete networks. There are opportunities to
streamline construction crews as well as maintenance staff. The physical plant,
whether single or multiple facilities, maximizes efficient pathways for connectivity.
Costs associated with materials, administration, and maintenance are
significantly reduced. An Integrated PDS also provides a higher level of
availability to the end-user.

This document serves to introduce the reader to the basics of an Integrated PDS
and the standards by which this design has been created. The definitions of the
Integrated PDS will be explored in detail. In addition, the design summary
elaborates on the ANSI/TIA/EIA 862 standard and offers illustrations for an
Integrated PDS. Lastly, advantages and benefits of a PDS are offered to further
support the concept of an integrated system.

While an integrated system requires a collaborative effort on the part of many
parties who haven't traditionally communicated in great detail, the overall benefits
of utilizing an Integrated Premises Distribution System should not be ignored and
make the information included in this document worthy of consideration.

Introduction:

A recent addition to the American National Standards Institute’s (ANSI)
telecommunications series of standards is the ANSI/TIA/EIA-862 Building
Automation Systems (BAS) standard. This new standard addresses the details
of the design of multiple BASs being integrated into the Premises Distribution
System (PDS). It is this integrated aspect of the design that makes a well
designed Integrated PDS most advantageous to its users.

PDS Defined:

A PDS is made up of telecommunications rooms, cabling pathways (conduits,
duct banks, cable trays, etc.), equipment racks and cabinets. The PDS contains
a well organized cabling infrastructure including fiber optic, copper and coax
cabling. Itis then supplemented with electronic equipment made up of Ethernet
switches to provide the intelligence portion for a Local Area Network (LAN). The
LAN exists in both the passive cable infrastructure of the PDS and the active
electronic portion of the network switches.
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The design intent of the PDS is to provide a structured cabling system in an area
that will meet the needs of all low-voltage systems (voice, data, and video)
requiring connectivity between two or more locations. While different low voltage
systems have different transmission requirements for cable type and
transmission distances, room locations for the PDS, cable types, and cable
lengths are designed to support the most stringent of the current voice, data, and
video protocols: the Ethernet protocol. In designing the PDS to the most
stringent standard, all other protocol requirements are then supported.

The integrated PDS is designed to support voice, data, and video systems.
Voice and video include phone systems, CATV, CCTV, and other similar
technologies. Traditionally, when the ability of a PDS to support data is
discussed, Ethernet is typically the only data protocol many users envision. Itis
true that when coupled with the active components of the LAN this is often the
primary use of the PDS, but this should not be a limitation for the PDS. The high
fiber optic cabling strand counts and copper pair counts of the PDS that
strategically blanket its service area, whether in a single building or a large
campus, can be utilized independently of the active components of the LAN
enabling the PDS to provide the connectivity between non-Ethernet systems. It
is the exploitation of the PDS in this manner that is referred to as the “Integrated
PDS”. Integrated in the sense that while multiple systems may have different
transmission protocols, with some even being proprietary, they are all
transmitting “data” and they are all doing it over a single cabling infrastructure.

Design Summary:

An Integrated PDS designed to industry standards begins in the Main Equipment
Room (ER). The ER serves as the location for the standard telecommunications
main (head-end) equipment. The ER may also be the point at which a building
connects to another building and/or the outside world.

High strand/pair count backbone cabling (fiber optic, copper, and coax cabling) is
run from the ER to the Telecommunications Rooms (TR) that are dispersed
throughout the building. These rooms, necessary because of the stringent
distance requirements of the Ethernet protocol, are located such that they are no
further than a 295 foot cable run — the maximum distance end to end — where an
Ethernet end-user connection is required. In instances where a building has
several floors, the ER may feed a single TR with additional cabling that is then
fed to other TRs on nearby floors.

Terminations within the ER and the various TRs provide connectivity for any end-
usage. These connections may be used for any applications requiring data
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transport. For illustration purposes, we include computer access to the internet
and a zone control panel that manages wall lighting.

The computer connection is to an electronic Ethernet switch. The lighting zone
control panel connects to a main lighting control panel (which can be located
anywhere in the building). The PDS can provide the intra-building connectivity
for both the connection to the data switches and for connectivity to the to the
main lighting control panel. In a campus environment, the PDS can provide the
necessary connectivity across multiple buildings. Similar connectivity across a
single infrastructure can be provided for numerous systems including Overhead
Paging, Power Monitoring & Control, Time & Attendance, Master Clock Systems,
etc.

Since all end-users of the network are connected to electronic switches, the
network topology is referred to as a “Star” topology. The electronic switch
controls all inputs and outputs originating and terminating in a particular area of
the building(s).
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The advantage of the Star Topology is that the connections from the end-user
location to the TR and to the ER can be changed with little effort. In most
instances, these changes can be made at no additional cost over the time spent
by the staff already maintaining the PDS.
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The ANSI/TIA/EIA 862 standard addresses the incorporation of bridge, chain
connections, multipoint bus, and other topologies at the horizontal connection
point to suit the specific BAS technologies being used. In terms of cabling, the
addition of a new end connection simply requires that the new end connection be
“cabled” to the nearest zone control panel already connected to the TR. From
the TR, the new end connection will have the necessary connectivity to other
points on the campus.

The finite pathways of the building and the campus are then utilized efficiently
and the cost of future system installations are dramatically reduced because no
additional cable is needed after the connection to the TR has been made. This
design also minimizes occurrences of abandoned cabling that was not removed
over the life of the building when systems were being replaced. Cabling of the
PDS is reassigned on demand as changes to the different systems are effected.
In this manner, a cable that once connected a wall thermostat may now service
an ANSI/TIA/EIA 862 compliant CCTV camera.

Abandoned cables waste valuable distribution pathways space and result in
costly construction of new pathways. Identifying abandoned cable in a non-
integrated PDS is very time consuming and costly. Especially if the facility in
guestion is operating on a limited budget and/or with a “thin” staff. The following
section discusses these and other advantages realized through the integration of
a PDS.

Advantages of an Inteqgrated PDS:

An integrated PDS provides for a more efficient use of resources throughout
installation, administration, and maintenance than the usage of multiple discrete
networks. The advantages listed below are grouped by the resource that they
impact.

Staff:

An integrated PDS is installed as a single coordinated project rather than
multiple individual projects as is the case with a discrete network for each
system. This coordination requires fewer construction contractor hours,
lowering the level of effort necessary during installation. There is synergy
gained by having fewer pathways to architect and engineer with a reduced
possibility of error. Savings are realized when there is less redundancy in
materials such as conduit and raceways. There is also less effort placed
on building additional edges and openings.

An integrated PDS allows other systems to take advantage of the inherent
modular design characteristic of a PDS making campus-wide connectivity
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more easily achievable for each system than would be possible as
separate multiple discrete networks. This design lessens the effort and
cost required for future expansion or new installation.

An integrated PDS designed to Ethernet requirements requires less effort
in migrating building systems to the Ethernet protocol than is necessary
with multiple discrete networks. This design imposes a lower level of
effort on the administration staff and allows for migration of various
building systems to easily convert to the increasingly popular Ethernet
protocol as the different building control systems convert to Ethernet.

An Integrated PDS will typically utilize a single cabling vendor solution for
the entire cabling system. This results in reduced staff training and
maintenance certification for maintaining system warranties in comparison
to a multiple discrete network that utilizes multiple cabling vendor
solutions. This will significantly reduce the level of effort needed to
administrate and maintain the system.

An integrated PDS is designed with a level of redundancy that provides a
higher level of overall reliability and performance than could be provided
through individual discrete networks without a significant cost increase
and/or inefficient use of cabling pathway space. This results in less
system downtime imposing a lower level of effort on the administration
and maintenance staff.

An Integrated PDS allows a single service cabling warrantee to be used
building/campus wide rather than multiple warrantees as is necessary for
individual discrete networks utilizing various cabling vendor solutions.
This consolidation requires a single point of contact imposing a lower level
of effort on the maintenance staff.

An Integrated PDS is designed with greater uniformity than multiple
discrete networks. This uniformity results in better control, alternate
system use & documentation, and imposes a lower level of effort on the
administration and maintenance staff.

Facilities:

An Integrated PDS uses a low number of high strand count cables rather
than a high number of low strand count cables as is necessary for
individual discrete networks. This consolidation of cabling allows for the
same total strand count to be provided in less space. This efficient use of
cable pathways enables greater expansion capability for long-term growth
and addition of new technologies.

An Integrated PDS maximizes the population density of termination
hardware. This results in the requirement of fewer racks within the
telecommunications room. This efficient use of room space enables
greater expansion capability for long-term growth and addition of new
technologies.
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An Integrated PDS results in less staff training to support a single cabling
solution than is necessary with multiple discrete networks and cabling
solutions. This lowers the cost of administration and maintenance.

An Integrated PDS has a modular design that is based on the future
needs of the facility or campus allowing for ease of system expansion.
This design lowers the cost of future construction or expansion.

An Integrated PDS may reduce the overall human resource requirement
from what is necessary with multiple discrete networks. A potential
reduction in staff requirements may result in lower cost for installation,
administration, and maintenance.

End-User:

An Integrated PDS is designed with a level of redundancy that provides a
higher level of overall reliability and performance than could reasonably be
provided through individual discrete networks. This results in less system
downtime and creates a higher level of availability for the end-users.

Conclusion:

An Integrated PDS is a new concept for many building system designers and will
likely be received with some reluctance as many of these systems are
traditionally designed as separate and discrete networks. Additionally,
coordination effort beyond what is typically required from the various system
designers will be needed up front during the building and system design phases
to achieve the level of integration addressed in this document. However, the
long term administration, maintenance, and flexibility of a building’s and/or a
campus’s various data systems and distribution pathways will be significantly
more efficient and more cost effective for the owner.
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