














General Requirements For
All Combination Systems

 Firealarm use must take precedence

e Shorts, opensor grounds on non-emergency
equipment must not impair emergency operation

« Modification, removal or malfunction of non-
emer gency equipment must not affect emer gency
use



Benefits of Combination
Voice Systems

« Likely tobewell maintained for daily business
needs

 Likely tobereadily intelligiblefor daily
communications needs

 Familiar to usein an emergency



When to use Combination
Voice Systems

 Toeliminatecost of separate paging system when
emer gency voicelisrequired

* Toreplace conventional hornswhen paging is
needed

* Reliable paging and background music
e Superior voice evacuation



SP-40/2 Combination Voice System
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Sections Pertaining to
Employee Alarm Systems for
Evacuation and/or
Emer gency Response

1910.38 1910.39 1910.165
Employee Sources of Employee
Emergency Standards Alarm Systems
Plans & Fire
Prevention Plans




OSHA 1910.38




OSHA 1910.38

* Action plan(s) should address emergencies that the
employer may reasonably expect in the workplace,
examples are:

Fire

Toxic chemical releases
Hurricanes

Tornadoes

Blizzards

Floods

etc, etc, etc”



Multiple Emer gency
Response

Multiple emergencies under
different response conditions

There isthe possibility for more than one emergency
at agiven site. Thisisrecognized by:

OSHA 29 cfr 1910.38, appendix to subpart “€”,
section 1 and 2

Depending on the type of facility, multiple voice
messages may be reguired to alert the employees



OSHA 1910.39
Sour ces of Standards

The entire Subpart is Promulgated from:

ANSI
NFPA - 101 - 1970
Life Safety Code
NFPA 72

National Fire Alarm
Code




OSHA 1910.165
Employee Alarm Systems

Provide warning to emergency
Provide for safe escape of employees

Employee alarms shall be capable of being perceived
above ambient noise or, light levelsby ALL employees

Tactile appliances may be used

Employee alarms shall be distinctive & recognizable as
asignal to evacuate or to perform actions designated
under the emergency action plan



OSHA 1910.165

“Means of reporting” emergencies

 Manual pull box alarms
* Public address systems
 Radio
e Telephone

“Where a communication system also serves as the
employee alarm system, ALL emergency
messages shall have a priority over ALL non
emergency messages’




OSHA 1910.39
Maintenance & Testing

Employer shall assure Employer shall assure that a
that all employee alarm test of thereliability and
systems are maintained adeguacy of non supervised
IN operating condition employee alarm systems s

conducted every 2 months

o Spare alarm devices and components shall be available
In sufficient quantities for prompt restoration of the

system



OSHA 1910.39
Maintenance & Testing

*Employer shall assure that e Employer shall
employee alarm circuitry assure that all
Installed after January 1. 1981 supervised employee
which s capable of being alarm systems are
supervised Is supervised and tested at least

that it will provide positive annually for
notification to assigned reliability and
personnel whenever a adequacy

deficiency exists in the system
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Guidance & |nterpretation

OSHA does not certify employee alarm systems as to their
“meeting compliance’.
The employer Isresponsible for analyzing the circumstances
of the facility & choosing a system that meets the

requirements of thelaw. OSHA will provide guidance and
Interpretation as to the standard’ s intent:  however,

OSHA does NOT endorse any products
or system design.




Joint Forces

Any business facility can be inspected at any time.

The OSHA agency enforces Federal Safety Regulationsin
about half of the buildings in the United States. State
Officials enforce their rules that mirror OSHA rules &




Supervised Voice Evac System with
Telephone Zoned Paging
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70 volt Calculations:
central amp (250 watts max) Reactance for a 2 watt drop: X=EXE/P

X =4900/2 = 2450 ohms

Then: Inductance for single pole filter, 6db/octave drop,
beginning at 60 Hz:

L (in Henries) = X/ 2pi f
where L =inductance; X =load reactance; pi = (3.14); f = frequency

L = 2450/ (6.28) x (60) = 6.5 Henries
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Narrow Band Signaling

 NFPA 72 introduced a new audible signaling
requirement called “ narrow band tone signaling”
In the 2002 edition

e Thisisan optional method that may be used in
lleu of the previous A-welghted (dBA) methods
for measuring sound levels



An | nternational Standard

* This method istaken from SO 7731 (1986),
“Danger signals for work places - Auditory danger
signals’

e |t'sused mainly in noisy factories where it’s often
not feasible to meet conventional dBA reguirements



Based on Octave Bands

e With the narrow band method, dB reguirements
are based on octave band or 1/3 octave band
measurements (instead of dBA measurements)

e Qctave bands are used to measure sound level In
narrow freguency ranges



Octave Bandsvs. dBA

 1/3 octave bands provide an even more detailed
analysis of sound level versus frequency

e dBA measurements provide broadband noise
levels (with meter frequency response weighted to

average hearing sensitivity)



Narrow Band Reguirements

* The narrow band method reguires that the alarm
signal must exceed the ambient noise in at |east
one octave band:

— by 10 dB minimum for full octave band
— by 13 dB minimum for 1/3 octave band



The*“Masked Threshold”

 The measured ambhient noise level 1n each band
must be adjusted for the masking effect of the
previous band

e Theresultant noise level is caled the “masked
threshold of hearing”



Calculating the M asked
Threshold

 The masked threshold for each octave band is the

greater of either the noise level at that band or the
masked threshold of the previous band less 7.5 dB




AHJ Documentation

Octave band data for the ambient noise
Octave band data for the audible appliance

Cdculation of the masked threshold

The dBA level that would be required if narrow
band signaling Is not used




Example: Noisy Industrial Plant

(94 dBA ambient)

Octave 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000
AmbientdB | 80 | 90 (100 | 88 | 86 | 83 | 81 | 78
Masked dB 80 | 90 100 | 93 | 86 | 83 | 81 | /8




SP40/2 with STK Alarm Tones

(standard tone kit)

 The SP40/2 isavallable with STK alarm tones that
are just right for narrow band signaling in noisy
factories

* The code-3, slow whoop and siren tones each
produce peak output at 1-2 kHz bands where
ambient noise is usually lowest



SP40/2 with STH-15

(dB @ 15w, 10 ft)

octave 250 | 500 | 1000 | 2000 | 4000 | 8000 | dBA
code-3 97 | 105 | 95 107
slow whoop 108 | 95 | 87 109
siren 103 | 104 | 94 107




Conventional dBA Method

protected area 200 ft x 400 ft
ambient noise 94 dBA

code-3 dBA 107 dBA @ 10ft (STH, 15w)
cluster spacing 28 ft

total clusters 08 (392 speakers)

total watts 5880




Conventional dBA method:
Too Costly

o STH-4 cluster speakers would have to be spaced at
28’ intervalsto meet the 15 dB above ambient

requirement

A total of 98 cluster speakers and 5880 watts
would be needed



Narrow Band M ethod

protected area

200 ft x 400 ft

ambient noise

83 dB @ 2000 Hz band

code-3dB 105 dB @ 10 ft, 2000 Hz (STH, 15w)
cluster spacing 80 ft

total clusters 15 (60 speakers)

total watts 900




Narrow Band M ethod:
85% L ess

* The narrow band method would require 85% less
speakers and amplifier power than the
conventional method

e One SP40/2 with eight SPB-160 boosters could
easlly handle this application



SP40/2 with STK Alarm Tones

(standard tone kit)

 The SP40/2 isavallable with STK alarm tones that
are just right for narrow band signaling in noisy
factories

* The code-3, slow whoop and siren tones each
produce peak output at 1-2 kHz bands where
ambient noise is usually lowest



Easlly Heard

The STK tones are easlly heard
through the industrial noise.
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Click on the speaker for an example



A Great Application

* Noisy factories and work areas can be well
served by a combination voice alarm/paging
system which provides:

— emergency alarm signaling per code
— emergency voice messages

— daily paging capability (when the facility noise
level Is reduced)



A Great Application

 OSHA requires “Employee Emergency Response
Plans’ (29 CFR 1910.38 and 1910.120) which
Include an alarm system that complies with
“Employee Alarm Systems” (29 CFR 1910.165)



A Great Application

e “To fully comply with OSHA regulations and ensure
appropriate actions are taken in an emergency
situation, ....Information must be conveyed to
employees throughout the plant.” (CAOHC val 9,
Issue 3, 1998)

* Emergencies may include fires, toxic chemical
release, tornados, etc



A Great Application

o “Asaminimum, the type and extent of the emergency
condition, location of the emergency, and the weather
conditions are required for effective emergency
response actions.” (CAOHC val 9, issue 3, 1998)




A Great Application

« “Avoiceaarmsystemis....... best equipped to
rapidly disseminate the necessary information to
employees.” (CAOHC vol 9, issue 3, 1998)



A Great Solution

 The SP-40/2 is perfect for this application, along
with our high output STH cluster speakers

e Such asystem may not be practical with the
conventional dBA method but can be very
attractive with the new narrow band method
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Thank you for your
attention.
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