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Antenna Positioning




In-Building Repeaters
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Frequencies & Harmonics

100t

« T1:1.544MHz s Fire Radio:154.430
MHz
— Leaky coax — RFI
— Poor grounds — RFI
— Missing covers — RFI

— Open doors — RFI



Fire Service Radio

VHF Low
VHF High
UHF
UHF

30 — 50 MHz
150 — 160 MHz
450 — 470 MHz
800 MHz

About % Mile range
About % Mile range
Poor in-bldg signal penetration
Poor in-bldg signal penetration



Differences



9-1-1
*6,050 PSAPs In US
*240M calls to 9-1-1 per year
1/3 to %2 of those are wireless
*VoIP Is growing rapidly
— 9-1-1 equipment for VolP is becoming
available

**29.7% of all U.S. households currently rely on
wireless as their primary service as of June 2011

* National Emergency Number Association (NENA)
** Cellular Telecommunications Industry Association (CTIA)









Sins of the fathers...













|solated receptacles not
preferred for communications

\

} |
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EG and metal yoke at EG and metal yoke at
Different potentials the same potential

(Problematic). (C) 2014 Dan McMenamin - (Preferred).









NEC 708.10 (2) Receptacle
ldentification.

 In a building in which COPS are present
with other types of power systems
described In other sections In this article,
the cover plates for the receptacles or the
receptacles themselves supplied from the
COPS shall have a distinctive color or
marking so as to be readily identifiable.



COPS
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Unterminated Coax







Are either of these
SPDs “Discrete All
Mode”?
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HVAC Redundancy
Ventilation







 None of
the
systems
were
bonded
together

Copyright 2014 Dan McMenamin and Associates,
Inc. All rights reserved.



Capacitive-coupled differences In
potential
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Bonding






Missing Ground Lead
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HVAC
Redundancy?
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Fan cooling a molded case bkr
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Article 708 COPS

 Code requirements for mission
Critical facilites

Electrical systems must
continue to operate during the
full duration of an emergency
and beyond.

Examples needing (COPS)
Include police stations, fire
stations, and hospitals.



Article 708 COPS

Risk Assessment ¢ SPDs
Commissioning Genset

Physical Security Transfer Equip
Withess Testing Bypass Isolation
Periodic Testing Selective Coord
Feeders Emergency Ops
Branch Circuits Plan



NFPA 70 (NEC®)

e Does Article 708 govern telecom
central offices, MSCs etc.?

e Should it?



NFPA 70 (NEC®)

 90.2 (B) Not Covered. This Code
does not cover the following:

e (4) Installations of
communications equipment
under the exclusive control of
communications utilities located
outdoors or in building spaces
used exclusively for such
Installations (emphasis added)



NFPA 70 (NEC®)

e Section 90.3 of the National
Electrical Code states, "Chapter 8
covers communications systems
and Is not subject to the
requirements of Chapters 1 through
7/ except where the requirements
are specifically referenced in
Chapter 8."



NFPA 70 (NEC®)

 Article 100 (Definitions)
Communications Equipment. The
electronic equipment that performs the
telecommunications operations for the
transmission of audio, video, and data,
and includes power equipment (e.g.,
dc converters, inverters, and batteries),
technical support equipment (e.g.,
computers), and conductors dedicated
solely to the operation of the equipment.



NFPA 70 (NEC®)

e Chapter 8- Communications
Systems, Article 800 covers
Communications Circults.

 There Is no reference to power or
COPS in Chapter 8.






Put phones In the police cars?



We've come a long way Baby
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