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INTRODUCTION
1 Scope

1.1 These requirements cover construction, performance, and maintenance of police station connected
burglar-alarm units and systems for use in mercantile premises, mercantile safes and vaults, and bank
safes and vaults.

1.2 As covered by these requirements, a police station connected alarm system consists of protective
circuits and devices, connected through control apparatus to a sounding device mounted on an outside or
inside wall of the building in which the protected property is situated, and a constantly-manned police

department (see 1.8 and 56 1) Intru3|on into or disturbance of the units or wmng causes the sounding

dewce to be 3

operating peri
circuits as de

1.3 The operation of a police station connected alarm system is partially under the control a

of the owner
systems be

installing com
or police depd

system on an
1.4 Police stq

as standard i
either on mer

od. These systems usually operate within the limits of Class 2 remote con
fined by Article 725 of the National Electrical Code, NFPA 70.

pr others interested in the property. However, it is required that police stat
aintained under the care and regular inspection service of the installing
bany is expected to respond promptly to troubles oralls for service on repo

j off duty and to report malfunctioning of the system to the service company
tion connected mercantile burglar-alarm systems transmission means may

he security or encrypted line security,and are designated as to their accep
antile premises or on mercantile safes and vaults. See Standard Line Secur

Section 61, apd Encrypted Line Security Equiprment, Section 62.

1.5 Police std
standard line
Line Security

1.6 Equipme
expected to ¢

1.7 Devices i
location. Rule

tion connected bank burglar-alarm systems transmission means may be
Gecurity or encrypted line-security and are for use on bank safes and vaults.
Fquipment, Section 61, and Encrypted Line Security Equipment, Section 62.

t intended fof_combination burglar-alarm and fire-protective signaling sy
mply, with the:Standard for Control Units and Accessories for Fire Alarm Sysg

hstalled-on individual properties are further classified as to extent of prote
5 covering installation and classification (of extent) of alarm equipment at indivj

are published

rtment. See Mercantile Premises Alarm Systems;\Maintenance, Section 68 3
and Vault Algrm Systems, Maintenance, Section 78. It is therresponsibility of the owner

g device and

nd domination
on connected
company. The
it of the owner
nd Bank Safe
to switch the

be designated
ability for use
ty Equipment,

Hesignated as
See Standard

stems is also
tems, UL 864.

bction at each
dual locations

inthe Standard for Installation and Classification of Burglar and Holdup Alarnp Systems, UL

681, which sh

ould be consulted by burglar-alarm installers.

1.8 The connection to a police department may be:

a) Direct or

b) Through a central station or a residential monitoring station complying with the Standard for
Central-Station Alarm Services, UL 827.
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2 Terminology

2.1 The term ”product” as used in this standard refers to all types of police station connected burglar
alarm units and systems.

3 Components
3.1 Except as indicated in 3.2, a component of a product covered by this standard shall comply with the
requirements for that component. See Appendix A for a list of standards covering components used in the

products covered by this standard.

3.2 A component is not required to comply with a specific requirement that:

a) Inyolves a feature or characteristic not required in the application of the compopent in the
produft covered by this standard, or

b) Is puperseded by a requirement in this standard.

3.3 A component shall be used in accordance with its rating established“for the intended conditions of
use.

3.4 Specific components are incomplete in construction features aryestricted in performange capabilities.
Such compongnts are intended for use only under limited conditions, such as certain temperatures not
exceeding spécified limits, and shall be used only under those:specific conditions.

4 Units of Measurement

4.1 Values stated without parentheses are the reguirement. Values in parentheses are ¢xplanatory or
approximate information.

4.2 Unless qgtherwise indicated, all voltage and current values mentioned in this |standard are
root-mean-square (rms).

5 Undated References

5.1 Any undated reference to_a code or standard appearing in the requirements of this stapdard shall be
interpreted as|referring to:the latest edition of that code or standard.
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6 Glossary
6.1 For the purpose of this standard, the following definitions apply.

6.2 ACKNOWLEDGMENT SIGNAL — An audible and/or visual signal that is sent to the subscriber by the
central station to notify the subscriber that a signal has been received indicating that the protection system
has been properly armed. The acknowledgment signal can be sent manually or automatically.

6.3 ALARM SOUNDING DEVICE - An audible signal appliance (bell, horn, siren, or speaker) complying
with the requirements in the Standard for Audible Signaling Devices for Fire Alarm and Signaling Systems,
Including Accessories, UL 464, and this standard, that is used to signal unauthorized entry or attempted

entry into a protected area or object.

6.4 ALARM 9
alarm soundin
72. There are

a) Ou
71.9.

b) Ing
an int

Exception: T
systems. For
Attack Test, §

6.5 CIRCUIT

OUNDING DEVICE HOUSING — A housing, or the equivalent, that is useg
g device from being silenced by physical attack. Also see Alarm Sounding Dg
two versions:

tside — A housing intended to be located outside of the protected’area. See
ide — A housing intended to be located within the protected area where it ca
uder. See 71.8, 71.9 and 71.10.
hese requirements are for alarm sounding device:housings used in mercantile
requirements for alarm sounding device housings used in bank alarm sys

ection 79; Tamper Protection, Section 81;~and Alarm Sounding Devices, Set

5, ELECTRICAL:

a) Hi
chara

b) Lo
or AC

c) Po

h-Voltage — A circuit involving-a-potential of not more than 600 volts and ha
teristics in excess of those of-a low-voltage power limited circuit.

-Voltage — A circuit invelving a potential of not more than 30 volts AC rms,
peak.

er Limited — A_gircuit whose output is limited as specified in Tables 6.1 and

to protect an
vices, Section

71.4 and

n be seen by

burglar alarm
fems, see the
ction 82.

ving circuit

42.4 volts DC

6.2. The

powel limitation shall’be provided by the construction of the transformer, a fixed injpedance, a

nonin
netw

erchangeable fuse, a nonadjustable manual reset circuit protective device, o)
rk.

I a regulating
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Table 6.1
Power limitations for inherently limited power source (overcurrent protection not required)
Maximum nameplate ratings
Circuit voltage V,,,* AC-DC VA Current Current limitation I,,,°
(volts) (volt amperes) (amperes) (amperes)
0to 20 5.0 X Vimax® 5.0 8.0
Over 20 to 30 100 100/V pay® 8.0
Over 30 to 100 100 100/V mas? 150/V max®
Over 100 to 250 DC?2 only 0.030 X Vpax® 0.030 0.030

NOTE — Reproduced from the National Electrical Code ( ANSI/NFPA 70), 1993 Edition, copyright National Fire Protection

Association, Bat|

2 Vhax: Maximur
V-rms, 28.3 — 43

b | hax: Maximuny

[eTymarch Park, Quimey, MA02269-
h output voltage regardless of load with rated input applied. 0 — 20 V-rms, 0 — 28.3 V DC or A
.4V DC or AC peak.

output current after 1 minute of operation under any noncapacitive load, including shori.¢ircuit.

peak; 20 — 30

Table 6.2
Power lim|tations for power sources not inherently limited (overcurrent protection required)
. Maximum nameplate ratings o o Maximum
Circuit voltage Current limitation~| Power limitation overcurrent
Vinax® AC-D( VA Current Lnax® (VA)max® protection
(volts) (volt amperes) (amperes) (ampgres) (volt amperes) (amperes)
0to 20 5.0 X Vg 5.0 1000/V as® 250¢ 5.0
Over 20 to 10D 100 100/V g 1000/V 0@ 2509 100/V g
Over 100 to 150 100 100/V g 1.0 NA 1.0
NOTE — Reproduced from the National Electrical Code ( ANSHNFPA 70 ), 1993 Edition, copyright National Fire|Protection

Association, Bat
8 Vax: Maximur
b | hax: Maximuny

¢ (VA)max: Maxin
d If the power s

erymarch Park, Quincy, MA 02269.
h output voltage regardless of load withurated input applied. (See note a, Table 6.1)
output after 1 minute of operation‘under any noncapacitive load, including short circuit, and wit

protection bypagsed.

hum volt-ampere output regardless of load with overcurrent protection bypassed.
urce is a transformer (MA)jax is 350 or less when V. is 15 or less.

h overcurrent

6.6 CORD-C(
cord. Such a
system.

6.7 DIGITAL

unit is intended to be moved for reasons of interchange or realignment of

ALARM COMMUNICATOR (DAC) — A transmission method as outlined in th

Digital Alarm

DNNECTED —‘A)unit intended for connection to the power source by means of a supply

the units of a

b Standard for

Communicator System Units, UL 1635, by cellular and/or telephone landline

transmission.

6.8 HARDWIRE KEY DEVICE — A mechanical or electronic device employed to enable the remote

programming

mode.

6.9 LINE VOLTAGE — The voltage at any field connected source of supply, nominally 50 — 60 hertz, and
either 115, 208, or 230 volis.
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6.10 NORMAL STANDBY CONDITION — The ready-to-operate condition of the product existing prior to
its being tripped or operated by an intrusion.

6.11 POLICE

DEPARTMENT - Any government-related law enforcement agency.

6.12 PRIMARY BATTERY — A battery that by construction is not intended to be recharged.

6.13 RADIO FREQUENCY- Electromagnetic radiation, nominally above 20 kilohertz.

6.14 SAFETY CIRCUIT- Any primary or secondary circuit that is relied upon to reduce the risk of fire,
electric shock, or unintentional contact with moving parts that may cause injury to persons (an interlock
circuit, for example).

6.15 SECON

6.16 SERVIC
business locs
company. Thq
records can b

6.17 SERVIC
systems servg

6.18 SIGNAL
channel, two
transmitter.

7 Installation

7.1 A copy d
component as
furnished with
of the product

7.2 The instry

a) Ty
diagrd
be in

Install

DARY BATTERY — A battery that, by construction, is intended to be rechargs

E CENTER — A location that may be separate from the alarm service co
tion providing installation, maintenance, and repair service tosystems

service center is to keep maintenance records for the systemsithat it seny
b accessed from another location.

q

4

E VEHICLE— A vehicle used to provide installation,,maintenance, and ref
d by the company.

TRANSMISSION METHODS — Any of the following methods: direct wire, mu
vay radio (RF), DACT/DACR, one way radio (RF), packet switched data ne

and Operating Instructions

f the installation and operating instructions intended to accompany ea
produced, the related schematic wiring diagrams, and the installation dra
the sample submitted forinvestigation, to be used as a guide in the examin]
or component. For this purpose, a final printed edition is not required.

ctions and drawings shall include at least the following:

pical installation drawing layouts and a complete representative installation w
m(s) for-the-product(s) indicating recommended locations and wiring method
hccordance with the National Electrical Code, ANSI/NFPA 70, and the Stand
pation and Classification of Burglar and Holdup Alarm Systems, UL 681. Loca

install

pd.

mpany’s main
erved by the
es unless the

air service to

tiplex, derived
work, or code

th product or
vings is to be
ation and test

iring

s that shall
ard for
tions where

htions are not recommended shall also be included.

b) Concise description of the operation, testing, and maintenance procedures for the product(s),
and recommended testing frequency (that shall be at least once a year).

c) Identification of replacement parts, such as lamps or batteries, by a part number,
manufacturer's model number, or the equivalent.

d) A description of the conditions that might be expected to result in false alarms or impaired
operation of the product(s).

e) A description of any features provided to reduce the risk of fire, electric shock, or injury to
persons and a warning against bypassing such features.


https://ulnorm.com/api/?name=UL 365 2018.pdf

14 POLICE STATION CONNECTED BURGLAR ALARM UNITS AND SYSTEMS - UL 365 JANUARY 31, 2018

7.3 The instructions may be incorporated on the inside of the product, on a separate sheet, or as part of
a manual. If not included directly on the product, the instructions or manual shall be referenced in the
marking information on the product. See Marking, General, Section 109.

8 Installation and Operating Instructions Physical Media

8.1 The installation diagram(s) and any special field installation instructions shall be attached to the unit
or, when separate, shall be provided in printed hardcopy format. A copy shall be supplied with each
individual product or with each single shipment when multiples of the same products are shipped directly
(to an end customer) in a single shipment.

8.2 The following sections contain information that shall be provided in printed hardcopy format and
supplied with fre—aritts):

g) 10P.1, Exception No. 1;
h) 10p.3;
i) 109.4; and
j) 104.11.
8.3 Other insfallation instructions; operating and test instructions shall be made available by printed
hardcopy or by electronic media such as a CD, DVD, website, or equivalent. Optionally, 4 copy may be

supplied with pach individual ‘product or with each single shipment when multiples of the game products
are shipped djrectly (tolan end customer) in a single shipment.
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CONSTRUCTION

ASSEMBLY

9 General

9.1 Product assembly

9.1.1 The product shall be factory-built as a complete assembly and shall include all the components
necessary for its intended function when installed (used) as intended. The product may be shipped from

the factory as

9.1.2 If the pr|
subassemblie
without requir
more subassq
operation of t
complete asse
or such subasg

9.2 Electrica

9.2.1 Louverqg
unintentional

two or more major subassemblies. See 9.1.2.

et 8 btedHby 8 d S anged in major
5. Each subassembly shall be capable of being incorporated into a complete assembly
ng alteration, cutting, drilling, threading, welding, or similar tasks by_the insgtaller. Two or
mblies, which must bear a definite relationship to each other for the correct|installation or
ne product, shall be arranged and constructed to permit them to/be’ incorpgrated into the

mbly only in the correct relationship with each other without needfor alteratio
semblies shall be assembled, tested, and shipped from the faetory as one e

protection

and other openings in the enclosure shall be constructed and located to red
contact with uninsulated high-voltage live pafts. In determining complig

requirement, parts such as covers, panels, and grilles usedvas part of the enclosure are 1

unless tools 4
Personnel, S¢g
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ction 10.

bted high-voltage live parts shall be located, guarded, or enclosed as indica

or alignment,
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uce the risk of
nce with this
o0 be removed
on of Service
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9.2.3 Openings directly over uninsulated:high voltage live parts shall not exceed 0.187 inch (4.75 mm) in

any dimensior
9.2 for side of

, or shall be of a configuration as illustrated by Figure 9.1 for top cover desig
enings, or the equivalent.

9.2.4 An opening in an electrical enclosure that does not permit entrance of a 1 inch (25.4

rod shall be s
any uninsulat
articulated po

zed and arranged so that a probe, as illustrated in Figure 9.3, cannot be m
bd live part=(other than low-voltage) when inserted through the opening in
Bition.

ns and Figure

mm) diameter
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Figure 9.1
Cross sections of top cover designs
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PA100A

Figure 9.3
Accessibility probe
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9.2.5 An opening that permits entrance of a 1 inch (25.4 mm) diameter rod is acceptable under the
conditions described and illustrated in Figure 9.4.

9.2.6 Knockouts or openings in an alarm housing for the connection of circuits shall be in the mounting
surface only.



https://ulnorm.com/api/?name=UL 365 2018.pdf

JANUARY 31, 2018

POLICE STATION CONNECTED BURGLAR ALARM UNITS AND SYSTEMS - UL 365

19

Figure 9.4
Opening in enclosure

ENCLOSURE OPENING
SECTION A—A
< AN I
\ /
\ /
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S
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SECTION B—B
= T T 7=
\ /
\ /
AN D4
~ _
LIVE PART __ i
EC100A

The opening is acceptable if, within the enclosure, there is no uninsulated live part or enamel-insulated wire less than X inches (mm)
from the perimeter of the opening, as well as within the volume generated by projecting the perimeter X inches (mm) normal to its
plane. X equals five times the diameter of the largest diameter rod that can be inserted through the opening, but not less than 6-1/16

inches (154 mm).
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10 Protection of Service Personnel

10.1 An uninsulated live part of a high-voltage circuit within the enclosure shall be located, guarded, or
enclosed so as to reduce the risk of accidental contact by persons performing service functions that may
be performed while the equipment is energized.

10.2 During the examination of a product in connection with the requirements in 10.1, a part of the outer
enclosure that may be removed without the use of tools, or part of the outer enclosure that may be
removed by the user to allow access for making routine operating adjustments, is to be disregarded; and
it is to be assumed that the part in question does not afford protection against the risk of electric shock.

10.3 An electrical component that may require examination, replacement, adjustment, servicing, or
maintenance pwhite—the—proguctis—energized—shat—be—tocatetd—and—motnted—with—respect to other

components gnd with respect to grounded metal so that:

a) The component is accessible for such service and

b) The risk of electric shock to the service person from adjacent uninsulated high-poltage live
parts |s reduced.

10.4 The follqwing are not considered to be uninsulated live parts:

a) Cdils of relays and solenoids, and transformer windings, if the coils and windings are
provided with insulating overwraps rated for the potentials encountered,

b) Tefminals and splices with insulation rated forthe potential encountered, and
c) Indulated wire.
11 Enclosurgs
11.1 General
11.1.1 The enclosure of a product'shall have the strength and rigidity to resist total or partigl collapse and
the attendant| reduction of spacings, loosening or displacement of parts, or other defgcts. See the
Mechanical S{rength Tests far Enclosures, Section 54.
11.1.2 Operafing parts{such as gear mechanisms, light-duty relays, and similar devices, shall be

enclosed to pfotect ‘against malfunction due to dust or other material which may impair [their intended
operation.

11.1.3 An enclosure containing other than power limited circuits shall be constructed to reduce the
possibility of emission of flame, molten metal, flaming or glowing particles, or flaming drops. See the
Ignition Through Bottom-Panel Openings Test, Section 53.

11.1.4 The requirement in 11.1.3 necessitates either a nonflammable bottom in accordance with the
requirements in 11.3.2, or a protective barrier as illustrated in Figure 11.1 under all areas containing
combustible materials.

Exception: See 11.3.3.
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Figure 11.1
Protective barrier

EB110

A — The entire component under which a)barrier (flat or dished with or without a lip or other raised edge) of nonflammable material
is to be provided] The sketch above.is/of a metal enclosed component with ventilating openings to show that the| protective barrier
is required only for those openings from which flaming parts might drop. If the component or assembly does [not have its own
nonflammable entlosure, thedrea to be protected would be the entire area occupied by the component or assenpbly.

B — Projection of the eutline of the area of (A) which requires a bottom barrier vertically downward onto the horizontal plane of the
lowest point on the“euter edge (D) of the barrier.

C —Inclined line that traces out an area (D) on the horizontal plane of the barrier. Moving around the perimeter of the area (B) which
requires a bottom barrier, this line projects at a 30-degree angle from the line extending vertically at every point around the perimeter
of (A) and oriented to trace out the largest area, except that the angle may be less than 30-degrees if the barrier or portion of the
bottom cover contacts a vertical barrier or side panel of nonflammable material, or if the horizontal extension of the barrier (B) to (D)
would exceed 6 inches (152 mm).

D — Minimum outline of the barrier, except that the extension B — D need not exceed 6 inches (152 mm) (flat or dished with or without
lip or other raised edge). The bottom of the barrier may be flat or formed in any manner when every point of area (D) is at or below
the lowest point on the outer edge of the barrier.
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11.1.5 A construction employing individual barriers under components, groups of components or
assemblies, as illustrated in Figure 11.1, is considered to comply with the requirement in 11.1.3.

11.2 Doors and covers

11.2.1 An enclosure cover shall be hinged, sliding, or similarly attached so it cannot be removed if it:

a) Gives access to fuses or any other overcurrent protective device, the intended functioning of

which

requires renewal; or

b) Is necessary to open the cover in connection with the intended operation of the unit.

Exception: I
circuit, an end

11.2.2 Fasten
access is not

11.2.3 The c(
protective wiri
might be sub
protection are

Exception: A
protection.

11.3 Enclosu

i HH H H PN tona 3 $ oot | P taal o il
no pPUortivimT 1o oUpTTVIoCU Uy o tdiTipger Lurntact iridt 1o CUrimcuicu i Ul

losure need not comply with the requirements of this paragraph. See also-3s

ers requiring the use of a tool or key shall be used for the assembly’of al
required for operation of the product.

ver of an enclosure shall be provided with a supervisory contact, connecteg
hg circuit, if it gives access to any relays, terminals, controls, or related co
ect to tampering without causing an alarm signal. Requirements for comy
covered in Subscriber’s Control Units, Section 63.

n enclosure located inside of a completely protected safe or vault does not

re openings

11.3.1 Openi
objects is pre
that are dee

gs in the enclosure shall be constructed and of such size so that direct e
ented. See also 9.2.3. See Figure 9.1 for examples of acceptable top cover
d to prevent direct entry. See-also Figure 9.2 for acceptable side opening g

11.3.2 Openings may be provided. in“the bottom panels or protective pans under are
materials not [classified as V-1, .inzaccordance with the Standard for Tests for Flammal
Materials for Farts in Devices and* Appliances, UL 94, if constructed in a manner that pre
from falling difectly from the interior of the product onto the supporting surface or onto any|
under the profuct. Figure.-11:2 illustrates a type of baffle that complies with this requirem
construction that complies with this requirement is a 0.040 inch (1.02 mm) sheet steel b
which round holes 0f.5/64 inch (2.0 mm) maximum diameter are spaced not closer togethe
(3.2 mm) cenger-to-center. Constructions other than these two are acceptable if they cg

fosed protective

.5.

enclosures if

in the closed
mponents that
lete electrical

equire tamper

ntry of foreign
constructions
onstructions.

as containing
ility of Plastic
ents materials
other location
ent. A second
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r than 1/8 inch
mply with the

Ignition Through.Bottom-Panel Openings Test, Section 53.
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Figure 11.2
Bottom panel baffles
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11.4 Screens and expanded metal

11.4.1 Screens or expanded metal used as a guard, enclosure, or part of an enclosure, shall comply with
the requirements in 11.4.3 and 11.5.1 and with the Mechanical Strength Tests for Enclosures, Section 54.

11.4.2 Perforated sheet steel and sheet steel employed for expanded metal mesh shall be not less than
0.042 inch (1.07 mm) thick [0.045 inch (1.17 mm) if zinc coated] if the mesh openings or perforations are
1/2 square inch (323 mm?) or less in area, and shall be not less than 0.080 inch (2.03 mm) thick [0.084
inch (2.13 mm) if zinc coated] for larger openings. The largest dimension of this material shall not exceed
4 inches (102 mm).

Exception: If the indentation of a guard or the enclosure will not alter the clearance between uninsulated

the minimum

live parts ang
required valug
Section 54), {
if zinc coated|

a) Th
not m
mm)

b) Th
11.4.3 The W
openings are
diameter) steq
11.5 Cast me
11.51 Them
Exception: (

Shape, size, 4
the Drop Test

dac -aaial + Y H £ o, <l H hal
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s (see Spacings, General, Section 27, and the Mechanical Strength Tests f
.020 inch (0.51 mm) expanded steel mesh or perforated sheet steel [0{023 i
may be employed, when:

e exposed mesh on any one side or surface of the product so protected has
ore than 72 square inches (464 cm?) and has no dimension‘gréater than 12
g

e width of the opening covered by this material is not\greater than 3-1/2 inch
res of a screen shall be not less than 16 AWG (1.3 mm diameter) steel
1/2 square inch (323 mm?) or less in area, and shall be not less than 12 4
| for larger screen openings.

tal

nimum thickness of cast metakfor an enclosure shall be as indicated in Tab
ast metal of lesser thickness may be employed if, after consideration has bee

hd function of the enclosure, it is determined to provide equivalent mechanica
Section 51, and thé:Mechanical Strength Tests for Enclosures, Section 54.

br Enclosures,
nch (0.58 mm)

an area of
inches (305
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if the screen
AWG (2.1 mm

e 11.1.
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strength. See
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Table 11.1
Cast-metal enclosures
Minimum thickness
Cast metal of other than
Die-cast metal, the die-cast type,

Use, or dimensions of area involved? inch (mm) inch (mm)
Area of 24 square inches (155 cm?) or less and having no 116 (1.6) 1/8 (3.2)
dimension greater than 6 inches (152 mm)
Area greater than 24 square inches (155 cm?2) or having any 3/32 (2.4) 1/8 (3.2)
dimension greater than 6 inches (152 mm)
At a threaded conduit hole 1/4 (6.4) 1/4 (6.4)
At an unthreadef conduit hole 1/8 (3.2) 1/8 (3.2)
@ The area limitdtion for metal 1/16 inch (1.6 mm) in thickness may be obtained by the provision of reinfareing rips subdividing a
larger area.

11.5.2 If thre@ds for the connection of conduit are tapped through a hole incah“enclosure
equivalent COI

metal, and th

11.5.3 If threads for the connection of conduit are tapped only part of the way through
enclosure wall, there shall not be less than 3-1/2 full threads in-the' metal, and there shall
rounded inlet |hole for the conductors which shall afford protection to the conductors equ
provided by a|standard conduit bushing.

11.6 Sheet netal

11.6.1 The thjckness of sheet metal for an enclastre shall not be less than that indicated|
or 11.3, whichever applies.

Exception: Sheet metal of lesser thicknéss may be employed if, after consideration has

the shape, siZe, and function of the enclosure, it is determined to provide equivalent mecha
See the Drop|Test, Section 51, andthe Mechanical Strength Tests for Enclosures, Sectior

Minimum thickness ofisheet metal for electrical enclosures — carbon steel or stai

struction is employed, there shall not be less than 3-1/2 nor.more than five
construction shall be such that a standard conduit bushing_can be attache

Table 11.2

wall, or if an
threads in the
0 as intended.

a hole in an

be a smooth,
ivalent to that

in Table 11.2

been given to
nical strength.
54.

hless steel

With supporting frame or equivalent

Without gupporiing frame?

reinforcing?

Minimum thickness

Uncoated, I]IIetaI coated,

Maximum width,? [ Maximum length,® | Maximum width,’ | Maximum length, | inches (mm) inches (mm)
inches (cm) inches (cm) inches (cm) inches (cm) [MSG] [GSG]

4.0 (10.2) Not limited 6.25 (15.9) Not limited 0.020 (0.51) 0.023 (0.58)

4.75 (12.1) 5.75 (14.6) 6.75 (17.1) 8.25 (21.0) [24] [24]

6.0 (15.2) Not limited 9.5 (24.1) Not limited 0.026 (0.66) 0.029 (0.74)

7.0 (17.8) 8.75 (22.2) 10.0 (25.4) 12.5 (31.8) [22] [22] [22]

8.0 (20.3) Not limited 12.0 (30.5) Not limited 0.032 (0.81) 0.034 (0.86)

9.0 (22.9) 11.5 (29.2) 13.0 (33.0) 16.0 (40.6) [20] [20]

12.5 (31.8) Not limited 19.5 (49.5) Not limited 0.042 (1.07) 0.045 (1.14)

14.0 (35.6) 18.0 (45.7) 21.0 (53.3) 25.0 (63.5) [18] [18]

Table 11.2 Continued on Next Page


https://ulnorm.com/api/?name=UL 365 2018.pdf

26

POLICE STATION CONNECTED BURGLAR ALARM UNITS AND SYSTEMS - UL 365

JANUARY 31, 2018

Table 11.2 Continued

Without supporting frame?

With supporting frame or equivalent
reinforcing?

Minimum thickness

Uncoated, Metal coated,

Maximum width,? | Maximum length,® | Maximum width,’ | Maximum length, | inches (mm) inches (mm)
inches (cm) inches (cm) inches (cm) inches (cm) [MSG] [GSG]

18.0 (45.7) Not limited 27.0 (68.6) Not limited 0.053 (1.35) 0.056 (1.42)

20.0 (50.8) 25.0 (63.5) 29.0 (73.7) 36.0 (91.4) [16] [16]

22.0 (55.9) Not limited 33.0 (83.8) Not limited 0.060 (1.52) 0.063 (1.60)

25.0 (63.5) 31.0 (78.7) 35.0 (88.9) 43.0 (109.2) [15] [15]

25.0 (63F) Not limited 39.0 (99.1) Not limited 0.067 (1.70) 0070 (1.78)

29.0 (73)7) 36.0 (91.4) 41.0 (104.1) 51.0 (129.5) [14] 141

33.0 (83P) Not limited 51.0 (129.5) Not limited 0.080 (2.03) 0J084 (2.13)

38.0 (965) 47.0 (119.4) 54.0 (137.2) 66.0 (167.6) [13] [I3]

42.0 (1067) Not limited 64.0 (162.6) Not limited 0.093 (2.36) 0097 (2.46)

47.0 (1194) 59.0 (149.9) 68.0 (172.7) 84.0 (213.4) [12] 2]

52.0 (13241) Not limited 80.0 (203.2) Not limited 0:108 (2.74) 0j111 (2.82)

60.0 (15244) 74.0 (188.0) 84.0 (213.4) 103.0 (261.6) [11] (11

63.0 (16010) Not limited 97.0 (246.4) Not limitéd 0.123 (3.12) 0J126 (3.20)

73.0 (1854) 90.0 (228.6) 103.0 (261.6) 127.0 (322.6) [10] [[ro]

2) A

wide.

a A supporting flame is a structure of angle or channel or a folded rigid.section of sheet metal which is rigidly atached to and
has essentially the same outside dimensions as the enclosure surfage‘and which has sufficient torsional rigidity [to resist the
bending momenis which may be applied via the enclosure surface when it is deflected. Construction that is con
equivalent reinfgrcing may be accomplished by designs that willproduce a structure which is as rigid as one bull
of angles or chahnels. Construction considered to be withoutSupporting frame includes:
1) Single sheet with single formed flanges (formed edges),
ingle sheet which is corrugated or ribbed, and
3) An|enclosure surface loosely attached fo a frame, for example, with spring clips.
b The width is the smaller dimension of a rectangular sheet metal piece that is part of an enclosure. Adjacent syrfaces of an
enclosure may Have supports in common and be made of a single sheet.
¢ For panels which are not supported along*one side, for example, side panels of boxes, the length of the unsugported side
shall be limited fo the dimensions spécified unless the side in question is provided with a flange at least 1/2 inch (12.7 mm)

idered to have
t with a frame
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Table 11.3

Minimum thickness of sheet metal for electrical enclosures — aluminum, copper, or brass

Without supporting frame?

With supporting frame or equivalent
reinforcing?

Maximum width,? Maximum length,°® Maximum width,? Maximum length, Minimum thickness
inches (cm) inches (cm) inches (cm) inches (cm) inches (mm)
3.0 (7.6) Not limited 7.0 (17.8) Not limited 0.023 (0.58)
3.5 (8.9) 4.0 (10.2) 8.5 (21.6) 9.5 (24.1)
4.0 (10.2) Not limited 10.0 (25.4) Not limited 0.029 (0.74)
5.0 12 7) 60 (152) 105 (26 7) 135 (34.3) .
6.0 15.2) Not limited 14.0 (35.6) Not limited 0.03& (0.91)
6.5 16.5) 8.0 (20.3) 15.0 (38.1) 18.0 (45.7)
8.0 20.3) Not limited 19.0 (48.3) Not limited 0.044 (1.14)
9.5 24.1) 115 (29.2) 21.0 (53.3) 25.0 (63:8)
12.0 30.5) Not limited 28.0 (71.1) Not limited 0.054 (1.47)
14.0 35.6) 16.0 (40.6) 30.0 (76.2) 37.0 (94.0)
18.0 45.7) Not limited 42.0 (106.7) Not limited 0.074 (1.91)
20.0 50.8) 25.0 (63.5) 45.0 (114.3) 55.0 (139.7)
25.0 63.5) Not limited 60.0 (152.4) Not limited 0.094 (2.41)
29.0 73.7) 36.0 (91.4) 64.0 (16276) 78.0 (198.1)
37.0 94.0) Not limited 87.0 (221.0) Not limited 0.124 (3.10)
42.0 (106.7) 53.0 (134.6) 93.0 (236.2) 114.0 (289.6)
52.0 (132.1) Not limited 123.0 (312.4) Not limited 0.15 (3.89)
60.0 (152.4) 74.0 (188.0) 130.0 (330.2) 160.0 (406.4)
a A supporting flame is a structure of angle or\channel or a folded rigid section of sheet metal which is rigidly atached to and
has essentially the same outside dimensiens as the enclosure surface and which has sufficient torsional rigidity [to resist the
bending moments which may be appliedivia the enclosure surface when it is deflected. Construction that is congidered to have
equivalent reinfdrcing may be accomplished by designs that will produce a structure which is as rigid as one buflt with a frame
of angles or chahnels. Construction.considered to be without supporting frame includes:
1) Pingle sheet with\single formed flanges (formed edges),
2) A single shegt which is corrugated or ribbed, and
3) f\n enclosuré surface loosely attached to a frame, for example, with spring clips.
b The width is tHe srmallér dimension of a rectangular sheet metal piece which is part of an enclosure. Adjacent purfaces of an
enclosure may Have supports in common and be made of a single sheet. r

wide.

¢ For panels which are not supported along one side, for example, side panels of boxes, the length of the unsupported side
shall be limited to the dimensions specified unless the side in question is provided with a flange at least 1/2 inch (12.7 mm)

11.6.2 A sheet metal member to which a wiring system is to be connected in the field shall have a
thickness of not less than 0.032 inch (0.81 mm) if of uncoated steel, not less than 0.034 inch (0.86 mm)

if of galvanized steel, and not less than 0.045 inch (1.14 mm) if of nonferrous metal.
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11.6.3 If additional mechanical protection is required by other sections of this standard, the metal
thicknesses required by those sections shall take precedence over those shown in Tables 11.1, 11.2, and
11.8.

11.6.4 A plate or plug closure for an unused conduit opening or other hole in the enclosure shall have a
thickness not less than 0.027 inch (0.69 mm) if of steel or 0.032 inch (0.81 mm) if of nonferrous metal for
a hole having a 1-3/8 inch (34.9 mm) diameter maximum dimension.

11.6.5 A closure for a hole larger than 1-3/8 inch (34.9 mm) diameter shall have a thickness equal to that
required for the enclosure of the product or a standard knockout seal shall be used. Such plates or plugs
shall be securely mounted.

11.6.6 A kn

deformation o

11.6.7 A knod
a conduit bus

during installation will not result in spacings between uninsulated live parts and the bushirn

those specifie
11.7 Product
11.7.1 Anen
operating part
considered to

11.8 Polyme

11.8.1 Amon
enclosure are
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the enclosure.

kout shall be provided with a surrounding surface of sufficient area_to provide
ning and shall be located so that installation of a bushing at any Khockout lik

H under Spacings, General, Section 27.
enclosure mounting

tlosure shall have means for mounting that shall be accessible without disas]
of the product. Removal of a completely assembled panel to mount the er
be disassembly of an operating part.

ic materials

) the factors taken into consideration when judging the acceptability of

e mechanical strength;
sistance to impact;
isture-absorptive)properties;

mmability«and resistance to ignition from electrical sources;

'Tlectric strength, insulation resistance, and resistance to arc tracking; and

ithout excess

for seating of
bly to be used
g of less than

sembly of any
closure is not

a nonmetallic

f) Resistance to distortion and creeping at temperatures to which the material may be subjected

under

any conditions of use.

All these factors are considered with respect to aging in accordance with the Polymeric Materials Test,
Section 49, and the Mechanical Strength Tests for Enclosures, Section 54.
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12 Electric Shock

12.1 Any part that is exposed only during operator servicing shall not present the risk of electric shock.
See the Electric Shock Current Test, Section 40.

12.2 Each terminal provided for the connection of an external antenna shall be conductively connected to
the supply circuit grounded conductor. The conductive connection shall have a maximum resistance of 5.2
megohms, a minimum wattage rating of 1/2 watt, and shall be effective with the power switch in either the

on or off posit

Exception:

ion.

The conductive connection need not be provided if:

a) S
isolat

b) TH

c) In
conne

12.3 The ma
resistor value
megohms with
shunt resistoi
minimum of 1

12.4 The inse
used in the pr

13 Corrosiorn
13.1 Iron and

be protected
means. Bearin

L = vy H tahlial H- 18 + £ L Fact N leal £ 2l
T A CUTITTICULIUTNT To CTOoOldiVITornicu 1mmr uare ©TVeTIU U TIoeultniodr VrCanuuwvwITn U uaire dri

ng means,
e breakdown does not result in a risk of electric shock, and

a construction employing an isolating power transformer, the resistance of th
ction between the supply circuit and chassis does not exceéd 5.2 megohms

imum value of 5.2 megohms mentioned in 12.2 is to jinclude the maximum tg
used; that is, a resistor rated 4.2 megohms with 20 pereent tolerance or a res
a 10 percent tolerance is acceptable. A componént Comprised of a capacito
that complies with the requirements for antenna isolating capacitors maé
4 watt.

rtion in any socket of any vacuum tubg or its glass or metal equivalent of li
pduct shall not result in a risk of electfic shock.

Protection
steel parts, other than bearings, and the like, where such protection is impre

against corrosion by .enameling, galvanizing, sherardizing, plating, or ot
g surfaces shall be_of.such materials and construction as to resist binding du

fenna

e conductive

lerance of the
istor rated 4.7
with a built-in
ly be rated a

e designation

icticable, shall

er equivalent
e to corrosion.

13.2 The reqliirement of 13.1_applies to all enclosures of sheet steel or cast iron, and to all springs and

other parts up

Exception No
if corrosion o
unintentional

on which intended mechanical operation may depend.

1: This-requirement does not apply to parts, such as washers, screws, bolts
[ such unprotected parts would not be likely to result in a risk of fire, ele

. and the like,
viric shock, or
beration of the

Pontact with moving parts that may cause injury to persons, or to impair the o

unit.

Exception No. 2: Parts made of stainless steel, polished or treated, if necessary, do not require additional
protection against corrosion.
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13.3 Metals shall be galvanically compatible.

Exception: If galvanic action does not impair intended operation of the product, or result in the risk of fire,
electric shock, or unintentional contact with moving parts that may cause a risk of injury to persons, this
requirement does not apply.

13.4 Hinges and other attachments shall be resistant to corrosion.

FIELD WIRING CONNECTIONS

14 General

14.1 Wiring termin
by the Nationg

15 Cord-Connected Products

15.1 A portah

with not less than 6 feet (1.8 m) of flexible cord and a two or three prong ‘attachment plug

type and rateq

Exception: T
cord may res
persons, impa
product.

15.2 A flexibl

15.3 A flexibl
(0.82 mm?). It

15.4 The pow
result in strain
52.

15.5 If a knot
which it may (
may cause aj

15.6 Clamps

e Size required

le product that is intended to be connected to high-voltage or linevoltage shall be provided

for connection to the supply circuit.
he cord may be less than 6 feet (1.8 m) in length if it'is evident that the usq
LIt in damage to the cord or product, or result ira fisk of fire, electric shog
ir intended operation of the product, or is nottequired for the intended of

b cord is acceptable for use with a stationary product.

b cord shall be of Type SJ, SJT, orequivalent, having conductors not smaller
shall be rated for use at the veltage and ampacity rating of the product.

er supply cord shall be provided with strain relief means so that a stress on th

being transmitted to terminals, splices, or internal wiring. See the Strain Relie

in a flexible cord serves as strain relief, a surface against which the knot mg
ome in contact shall be free from projections, sharp edges, burrs, fins, and
rasion ofthe insulation on the conductors.

of .any material (metal or otherwise) are acceptable for use on cords and

of acceptable

b of the longer
bk, or injury to
eration of the

than 18 AWG

e cord will not
Test, Section

y bear or with
he like, which

supply leads

without varnig

hed-cloth insulating tubing or the equivalent under the clamp unless the

tubing or the

equivalent is necessary to prevent the clamp from damaging the cord or supply leads.

15.7 The supply cord or supply leads shall be prevented from being pushed into the unit through the
cord-entry hole if such displacement is likely to:

a) Subject the cord or supply leads to mechanical damage or to exposure to a temperature
higher than that for which the cord or supply leads are rated,

b) Reduce spacings (such as to a metal strain-relief clamp) below the minimum acceptable
values, or

c) Damage internal connections or components.
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16 Permanently-Connected Products

16.1 General

16.1.1 A fixed product shall have provision for connection of one of the wiring systems that, in accordance
with the National Electrical Code, ANSI/NFPA 70, would be acceptable for it.

16.1.2 A knockout provided for connection of a field-wiring system to a field-wiring compartment shall

accommodate conduit of the trade size determined as specified in Table 16.1.

Table 16.1

Trade size of conduit in inches (mm OD)

conductors in th
cross-sectional g
of the wires, bag

ed on the cross-sectional area of Type THW wire.

Wire s|ze Number of wires
AWG (mm?) 2 3 4 6
14 (2.1) 12 (21.3) | 12 (21.3) 1/2 (21.3) 1/2 (21.3) 1/2 (21.3)
12 (3.3) 1/2 (21.3) 1/2 (21.3) 1/2 (21.3) 3/4 (26.7) B/4 (26.7)
10 (5.3) 1/2 (21.3) 1/2 (21.3) 1/2 (21.3) 3/4. (26.7) B/4 (26.7)
8 (8.4) 3/4 (26.7) 3/4 (26.7) 1 (33.4) 1 (33.4) 11/4 (42.3)
6 (13.3) 3/4 (26.7) 1 (33.4) 1 (334) 1-1/4 (42.3) 11/4 (42.3)
NOTE — This talple is based on the assumption that all conductors will be of the‘same size and there will not bel more than six

b conduit. If more than six conductors will be involved or if all 'ef them are not of the same size,
rea of the smallest conduit that may be used is determined\by multiplying by 2.5 the total crosg

the internal
-sectional area

16.1.3 The lo
shall permit th
and the cover

16.1.4 A ter

inal compartment intended-for“the connection of a supply raceway shall

position and ghall be prevented from tutning.

16.1.5 The product shall be provided-with field-wiring terminals or leads for the connection

having an am
rated 60°C (1

10°F) will be used:

acity not less than.that required by the product. It is assumed that branch cirg

Cation of a terminal box or compartment in'which power supply connections gre to be made
e connections to be accessible withoutiremoval of parts other than a service
of the outlet box or compartment inswhich the connections are made.

cover or panel

be secured in

of conductors
uit conductors
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16.2 Field-wiring terminals

16.2.1 General

16.2.1.1 As specified in these requirements, field-wiring terminals are those terminals to which power
supply (including equipment grounding) or control connections will be made in the field when the product
is installed as intended.

16.2.1.2 A field wiring terminal shall comply with:

a) 16.2.2.1 —16.2.2.4;

c) Th

b Standard for Wire Connectors, UL 486A-486B;

d) The Standard for Equipment Wiring Terminals for Use with Aluminum and/or C
Conddictors, UL 486E; or

bpper

e) Th
and a

The current-c

material. Sec
terminals inte
Standard for

installation ing
specific conng

16.2.1.3 A fid

accomplished
lug, or offset;
acceptable fo

e Standard for Terminal Blocks, UL 1059, rated for field-wiring (FW) Code 2

iring screws and the like may be plated steel. Equipment provided with
nded for field termination of electrical conductors to the equipment and com
Flectrical Quick-Connect Terminal, UL\ 310, shall be provided with strain
ctors to be used.

Id-wiring terminal shall be prevented from turning or shifting in position.

preventing movement of the terminals.

so suitable for the voltage, current, wire range, and wire type of the intendeq

Arrying parts shall be silver, copper, a coppet~alloy, or a similar nonferro

tructions shall include instructions fopgffecting the strain relief and include rg

by means, such as two,serews or rivets; by square shoulders or mortises; b
br by a connecting strap et clip fitted into an adjacent part. Friction between §

applications
| application.

us conductive
quick-connect
blying with the
elief, and the
ference to the

This may be
y a dowel pin,
surfaces is not
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16.2.2 General application

16.2.2.1 Nonferrous soldering lugs or solderless (pressure) wire connectors shall be used for 8 AWG (8.4
mm?) and larger wires. If the connectors or lugs are secured to a plate, the plate thickness shall not be
less than 0.050 inch (1.3 mm). Securing screws may be plated steel.

16.2.2.2 A wire binding screw used at a wiring terminal shall not be smaller than No. 8 (4.2 mm diameter).
Plated screws are not prohibited.

Exception: A No. 6 (3.5 mm diameter) screw may be used for the connection of one 14 AWG (2.1 mm?)
or smaller conductor and a No. 4 (2.8 mm diameter) screw may be used for the connection of a 19 AWG

(0.65 mm?P) or smaller conductor.

16.2.2.3 Ternpinal plates tapped for wire binding screws shall:

a) Hgve not less than two full threads in the metal (the terminal plate metalimay b
provide the two full threads) and shall have upturned lugs, clamps, or the-equivale
wires fin position. Other constructions may be employed if they provide_equivalent
security of the wire binding screw. However, two full threads are netwrequired if fey
will repult in a secure connection in which the threads will not sttip”with tightening
accorflance with the values indicated in the Standard for Wire ‘€onnectors, UL 484

b) Be of a nonferrous metal not less than 0.050 inch (13 mm) thick if used with a
mm d|ameter) or larger screw, and not less than 0.030xinch (0.76 mm) thick if use

(3.5

16.2.2.4 Whe

a nonferrous

washer is nof

]

clamping plat
means, such

16.2.3 Qualifi

16.2.3.1 Any
they comply W

a) Te
secur

b) So

m diameter) or smaller screw.

h two or more conductors are intended to be connected by wrapping under th
intervening metal washer shall be_employed for each additional conducto
required if two conductors are separated and intended to be secured und
. When the wires protrude abeve terminal barriers, the nonferrous separato
s upturned tabs or sides, toretain the wire.

ed application

bf the following terminal configurations may be employed for connection of fie
ith all of the requirements in 16.2.3.2.

ephone-Type Terminals — Nonferrous terminal plates using a narrow V-shap
ng of a‘conductor in a special post design. Requires special tool for wire cor

e extruded to
nt, to hold the
hread

er threads
orque in
A-486B.

No. 8 (4.2
0 with a No. 6

P same Sscrew,
. A separator
er a common
r shall include

d wiring when

ed slot for
nection.

derless Wrapped Terminals — Solderless wrapped nonferrous terminals whig

h require a

special tool and terminal post design.

¢) Quick-Connect Terminals — Nonferrous quick-connect (push type) terminals consisting of
male posts permanently secured to the device and provided with compatible female connectors
for connection to field wiring. These require a special tool for crimping of field wires. Mating
terminals shall be shipped with the product with instructions for their installation.

d) Push-In Terminals — Nonferrous (screwless) push-in terminals of the type used on some
switches and receptacles wherein solid conductors may be pushed into slots containing spring-
type remaining contacts. The leads can be removed by means of a tool inserted to relieve the
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spring tension on the conductor. Push-in terminals are not acceptable for use with aluminum
conductors. The marking adjacent to the terminal shall indicate that copper conductors only are

to be

used.

e) Solder Terminals — Conventional nonferrous solder terminals.

f) Other Terminals — Other terminal connections may be employed if found to be equivalent to
(a) — (e) and limited to the same restrictions.

16.2.3.2 Any of the terminal configurations listed in 16.2.3.1 may be employed for connection of field
wiring when there is compliance with all of the following:

a) If 5

diagr

indica

b) Th

permi

c) Th

applic

d) Th

Assen

Exceq
16.2.1
Sectid

16.3 Field wi

16.3.1 Leads
be smaller tha

Exception No
result in dams
persons, or is

Exception No

m and the name of its
ed, along with information as to where the tool may be obtained.

ssible wire size shall not be smaller than 26 AWG (0.13 mm?).

b wire size to be employed shall have the current-carrying.capacity for the ¢
ption.

nblies Tests, Section 55.

tion:

.2 (b) — (e) are not required to be subjected to the Special Terminal Ass
n 55.

Fing leads

n 22 AWG (0.32 mm?).

not required.for the intended operation of the product.

2: Copper leads as small as 26 AWG (0.13 mm?) may be used if:

a) Th

e range of wire sizes shall be indicated on the installation wiring diagram. Th

e terminal configuration shall comply with the requirements in the Special Te

Terminals complying with the requirements in any of the standard

provided for splice connections shall not be less than 6 inches (152 mm) long

1: A lead may beess than 6 inches long if it is evident that the use of a lo
hge to the lead_insulation or product, or result in a risk of fire, electric shoq

e current does not exceed 1 ampere for lengths up to 2 feet (61 cm) and thg

& 5 - . & ale d rstallation wiring
manufacturer and its model number or equivalent, shg

Il also be

€ minimum

rcuit

rminal

s specified in

emblies Tests,

, and shall not

hger lead may
bk, or injury to

current does

not exceed 0.4 ampere for lengths up to 10 feet (3.05 m),

b) There are two or more conductors and they are covered by a common jacket or the
equivalent,

c) The assembled conductors comply with the requirement of 52.2.1 for strain relief, and

d) The installation instructions indicate that the lead shall not be spliced to a conductor larger
than 18 AWG (0.82 mmP).
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16.3.2 Leads intended for connection of a line voltage source shall not be smaller than 18 AWG (0.82
mm?2).

16.3.3 Leads intended for connection to an external circuit shall comply with the strain relief test of 52.2.1.
16.4 Polarity identification

16.4.1 In a product intended to be connected to a grounded circuit, one terminal or lead shall be identified
for the connection of the grounded conductor. The identified terminal or lead shall be the one connected

to the screw shells of lampholders and to which no primary overcurrent-protective devices or other
switching devices of the single-pole type are connected.

" v ehtete epmposed of or
plated with metal that is substantially white in color and shall be distinguishable from thecother terminals,
or identificatign of the terminal shall be clearly shown in some other manner, such as on an attached

wiring diagra all be finished
to show a whi

17 Groundin

17.1 A groun
Bonding for G

17.2 The folld

a) In
knock|

b) In

such as nonmetallic-sheathed cablexan equipment grounding terminal or lead.

c) In

17.3 On a pe

grounding comductor shall be €apable of securing a conductor of the size rated for the

accordance w|

. A lead intended for the connection of a grounded power-supply conduetor sh
te or gray color and shall be distinguishable from the other leads!

ling means shall be provided for all equipment contaiping-parts that require ¢
rounding, Section 21.

wing are considered to constitute means for grounding:

p product intended to be permanently connécted by a metal enclosed wiring
put or equivalent opening in the metal enclosure of the product.

p product intended to be permanently connected by a nonmetallic enclosed

h cord-connected produgtxan equipment grounding conductor in the cord.
manently-connected\product, a terminal intended solely for the connection of

th the National Electrical Code, ANSI/NFPA 70.

17.4 A solde

connector shall not\be used for the grounding terminal intended for the connection ¢

connections

ng lug, .apush-in terminal, a screwless connector, or a quick-connect or sir

for the grounding wire in a supply cord.

rounding, see

system, a

viring system,

an equipment

application in

nilar friction fit
f field supply

17.5 On a permanently-connected product, a wire binding screw intended for the connection of an
equipment grounding conductor shall have a green colored head that is hexagonal, slotted, or both. A
pressure wire connector intended for connection of such a conductor shall be plainly identified by being
marked “G,” “GR,” “Ground,” or “Grounding,” or the like, or by a marking on a wiring diagram provided
on the product. See also 17.6. The wire binding screw or pressure wire connector shall be secured to the
frame or enclosure of the product and shall be located so that it is unlikely to be removed during service
operations, such as replacing fuses, resetting manual-reset devices, or the like.
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17.6 If a pressure wire connector intended for grounding is located where it could be mistaken for a
neutral conductor of a grounded supply, it shall be identified by a marking "EQUIPMENT GROUND” or
with a green color identification or both.

17.7 On a permanently-connected product, the surface of an insulated lead intended solely for the
connection of an equipment grounding conductor shall be finished in a continuous green color or a
continuous green color with one or more yellow stripes, and no other lead shall be so identified.

17.8 On a cord-connected product, the grounding conductor of the flexible cord shall be finished with a
continuous green color or with a continuous green color with one or more yellow stripes, and no other
conductor shall be so identified. The grounding conductor shall be secured to the frame or enclosure of

the product by a positive means (see Bonding for Grounding, Section 21), that is not likely to be removed

uctor shall be

during any s
connected to

INTERNAL W]|
18 General

18.1 Internal
for 0 — 300 vq
the wiring is n
less than 1/32
thickness may

18.2 Leads o
length to pern
leads shall be
between parts

18.3 Insulatiol
as a result of
in intended ug

18.4 Wireway
may cause ab
pass shall be
walls thicker t

£ £ | PH YN 1 o Tl ~H
|V|U|||y vpTIatuvurt 11iut IIIVUIVIIIy uic PJUworT oUppPly LUTUL. TTIC BIUUIIUIIIH wUTT

he grounding blade of the attachment plug.

RING

wiring shall have thermoplastic or rubber insulation not Iéssthan 1/64 inch
It applications if power is less than 375 volt-amperesy current is less than 5

pt subject to flexing or mechanical abuse. Otherwise, thermoplastic or rubbe
inch (0.8 mm) thick and rated 600 volts shall be\used. Other insulating ma
be used if it has equivalent insulating and mechanical properties.

I a cable assembly, connected to parts mounted on a hinged cover, shall &

secured or equivalently arranged togreduce the risk of abrasion of insulatior
of the enclosure.

N, such as coated fabric and\extruded tubing, shall not physically or electricg
bxposure to the temperature or other environmental conditions to which it ma
e.

s shall be smooth“and free from sharp edges, burrs, fins, moving parts, an
rasion of the cenductor insulation. Holes in sheet metal walls through which i
provided with a bushing if the wall is 0.042 inch (1.07 mm) or less in thick
nan 0.0424nch shall have smooth, rounded edges.

0.4 mm) thick
amperes, and
insulation not
erial of lesser

e of sufficient

it the full opening of the cover without applying stress to the leads or their comnections. The

and jamming

lly deteriorate
be subjected

l the like, that
hsulated wires
ness. Holes in
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19 Wiring Methods

19.1 All splices and connections shall be mechanically secure and electrically bonded.

19.2 Stranded conductors clamped under wire-binding screws or similar parts shall have the individual

strands soldered together or equivalently arranged.

19.3 A splice shall be provided with insulation equivalent to that of the wires involved.

19.4 A printed wiring board shall comply with the requirements in the Standard for Printed-Wiring Boards,

UL 796.

19.5 A printeg—wit employirg—inrstlating—coatings—o
requirements pf the Dielectric Voltage-Withstand Test, Section 44,
impractical to use untreated samples, finished samples shall comply with the requirg
Dielectric Voltage-Withstand Test, after they are subjected to the Humidity, Test, Sq
Temperature Test, Section 45, and other applicable tests in this standard.

19.6 At a poir
shall be a bus
may bear.

t where a flexible cord passes through an opening in a wall, barrier, or enclosi
hing or the equivalent which shall provide a smooth, rounded Surface against

19.7 If the co
0.042 inch (107 mm) thick, a smooth, rounded surface is considered to be the equivalent
19.8 Ceramicimaterials and some molded compositions-may be used for insulating bushin
been investigated and found acceptable for the purpase.

19.9 Fiber may be employed where it will not be" subjected to temperatures higher than
under intendefd operating conditions if the bushing is not less than 3/64 inch (1.2 mm) thi
not be exposgd to moisture.

19.10 A soft nubber bushing may be.employed in the frame of a motor if the bushing is not
inch (1.2 mm) thick and if the bushing is located so that it will not be exposed to oil, grea
or other subsfance which may(have a deleterious effect on rubber. If a soft rubber bushin
in a hole in mietal, the hole shall be free from sharp edges, burrs, projections, and the likg
be likely to cuf into the rubber.

19.11 An instlating~metal grommet is acceptable in lieu of an insulating bushing, when
material used| issnot less than 1/32 inch (0.8 mm) thick and completely fills the spacq

mply with the
treated. If it is
ments of the
ction 38, the

hg case, there
which the cord

d hole is in phenolic composition or other noncoriducting material, or in metall not less than

of a bushing.

s if they have

90°C (194°F)
tk and if it will

less than 3/64
se, oily vapor,
g is employed
, which would

the insulating
between the

grommet and themetal in which it is mounted.
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20 Separation of Circuits

20.1 Internal wiring of circuits that operate at different potentials shall be separated by barriers, clamps,
routing, or other equivalent means, unless all conductors are provided with insulation that is rated for the
highest potential involved.

20.2 A barrier used to provide separation between the wiring of different circuits shall be of metal or of
insulating material. A barrier of insulating material shall not be less than 0.028 inch (0.71 mm) thick. Any
clearance between the edge of a barrier and a compartment wall shall not be more than 1/16 inch (1.6
mm).

21 Bonding for Grounding

21.1 In a prd
grounding of 8
and that may
to be perform

21.2 Uninsulg
components,
except as indi

21.3 Metal pq

a) Ad
outsid
metal

b) Isd
wiring

c) Ca
separ

d) P4
barrie
than (
used,

prope

duct intended for connection to a high-voltage source, provision shall, be
Il exposed or accessible noncurrent-carrying metal parts that are likely t0becq
be contacted by the operator, user, or by service personnel during service of
bd while the product is energized.

ted metal parts, such as cabinets, electrical enclosures, capdcitors, and g
Ghall be bonded for grounding if they may be contacted by the operator or
cated in 21.3.

rts described as follows need not be grounded:

hesive-attached metal-foil markings, screws, handles, and the like, that are |
e of enclosures or cabinets and isolated fram electrical components or wiring
parts so that they are not likely to become energized.

lated metal parts, such as small assembly screws, that are physically separa
and uninsulated live parts.

binets, panels, and covers.ihat do not enclose uninsulated live parts if wiring
bted from the cabinet, panel, or cover so that they are not likely to become €

nels and covers that are insulated from electrical components and wiring by
- of vulcanized\fiber, varnished cloth, phenolic composition, or similar materig
.028 inch (0.79° mm) thick, and secured in place. If material having a lesser
consideration is to be given to such factors as its electrical, mechanical, and
rties when compared with materials specified above.

made for the
me energized
erations likely

ther electrical
serviceperson,

bcated on the
) by grounded

ited from

is physically
nergized.

an insulating
s not less
hickness is
flammability

21.4 The met

ahenclosure of a product having a slide-out chassis is considered to be g

rounded if the

resistance between the point of connection of the equipment grounding means and enclosure does not
exceed 0.1 ohm. Unless a separate grounding conductor is used, this will require that all nonconductive
coatings between the enclosure and equipment grounding means be penetrated when the chassis is
inserted in the enclosure. In such cases, metal-to-metal contact must be maintained at any point of
insertion or withdrawal of the chassis.
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21.5 Metal-to-metal hinge bearing members for a door or cover are considered to be a means for bonding
a door or cover for grounding if:

a) A minimum of two pin-type hinges are employed, each with a minimum of three knuckles, or
b) The hinges are continuous (piano-type).
21.6 A separate component-bonding conductor shall be of copper, a copper alloy, or other material

acceptable for use as an electrical conductor. Ferrous metal parts in the grounding path shall be protected
against corrosion by metallic or nonmetallic coatings, such as enameling, galvanizing, or plating. A

separate bonding conductor or strap shall:

e-outer

b) Ngt be secured by a removable fastener used for any purpose other than/bond
groungding unless the bonding conductor is unlikely to be omitted after removal ang
of the|fastener.

21.7 The bonding shall be by a positive means, such as by clamping‘or Tiveting, by bolt
connections; ¢r by welding, soldering, and brazing materials having a‘softening or melting
than 445°C (833°F). The bonding connection shall penetrate noriconductive coatings, su
vitreous enamel. Bonding around a resilient mount shall not depend on the clamping actig
other nonmetallic material.

Exception:

21.8 With reference to 21.7, a bolted or screwedeonnection that incorporates a star was
screwhead, that incorporates a serrated serewhead, is acceptable for penetrating
coatings. If th¢ bonding means depends upon'screw threads, two or more screws or two fu
single screw ghall engage the metal.

21.9 An interpal connection for bonding internal parts to the enclosure for grounding, but
installed grounding conductor or_for the grounding wire in a supply cord, may employ a
terminal of the specified dimensions if the connector is not likely to be displaced and the
limited to use

ng for
| replacement

bd or screwed

point greater
ch as paint or
n of rubber or

her under the
nonconductive
[l threads of a

not for a field
quick-connect
component is

on a circuit having a branch circuit protective device, rated as specified in Table 21.1.
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Table 21.1

Internal terminal connections for bonding

Terminal dimensions,

inches

(mm)

Rating of protective device, amperes

0.020 by 0.187 by 0.250
0.032 by 0.187 by 0.250
0.032 by 0.205 by 0.250
0.032 by 0.250 by 0.312

(0.51 by 4.75 by 6.4)
(0.81 by 4.75 by 6.4)
(0.81 by 5.2 by 6.4)
(0.81 by 6.4 by 7.9)

20 or less
20 or less
20 or less
60 or less

21.10 A connection that depends upon the clamping action exerted by rubber or other nonmetallic

material may

be nr\r\npfnhln ifit nnmpline with-21 13 under any intended Hogron of compre

ssion resulting

from the use ¢
exposure to th
the effect of ¢
considered, W
intended fash

21.11 On ac
less than that

21.12 On a {
enclosure shal
be connected
grounding cor

f a variable clamping device and if the material’s intended performance is not
e effects of oil, grease, moisture, and thermal degradation which may oceur in
ssembling and disassembling such a clamping device for maintenance pur
ith particular emphasis on the likelihood of the clamping devicebéing reas
on.

brd-connected product, a bonding conductor or strap shall have a cross-sec
of the grounding conductor of the supply cord. See also'21.14 and 21.15.

ermanently-connected product, the size of a capductor employed to bong
| be based on the rating of the branch circuit overcurrent device to which the
The size of the conductor or strap shall be in~accordance with Table 21.2.

impaired after
service. Also,
hoses is to be
sembled in its

ional area not

i an electrical
equipment will
An equipment

ductor is not required to be larger than the'Gircuit conductors supplying the ¢quipment.

Table 21.2
Bonding wire conductor size
Size of bonding conductor?
Rating of oyercurrent device, Copper wire, Aluminum wire,

amperes AWG (mm?) AWG (mm?)
15 14 (2.1) 12 (3.3)
20 12 (3.3) 10 (5.3)
30 10 (5.3) 8 (8.4)
40 10 (5.3) 8 (8.4)
60 10 (5.3) 8 (8.4)
100 8 (8.4) 6 (13.3)
200 6 (13.3) 4 (21.2)

2 Or equivalent cross-sectional area.

21.13 A conductor, such as a clamp or strap, used in place of a separate wire conductor as indicated in
21.12, is acceptable if the minimum cross-sectional conducting area is equivalent to the wire sizes
specified in Table 21.2.
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21.14 A bonding conductor to an electrical component need not be larger than the size of the conductors
supplying the component.

21.15 Splices shall not be employed in wire conductors used to bond electrical enclosures or other
electrical components.

21.16 If more than one size branch circuit overcurrent protective device is involved, the size of the
bonding conductor is to be based on the rating of the overcurrent device intended to provide ground-fault
protection for the component bonded by the conductor. For example, if a component is individually
protected by a branch circuit overcurrent device smaller than other overcurrent devices used with the
equipment, a bonding conductor for that component is sized on the basis of the overcurrent device
intended for ground-fault protection of the component.

21.17 The co
nonmetallic m

htinuity of the grounding system of the product shall not rely on the dimepsio
aterial.

nal integrity of

COMPONENTS, ELECTRICAL
22 General

22.1 Mountinig of components

22.1.1 A swit
secured in po

22.1.2 The rq
conditions are

a) Th
switch
opera

b) Th

loosen it,

c) Sp

d) Th
perso

Ch, lampholder, attachment-plug, connector basejor similar electrical comp
Sition and, except as noted in the following paragraphs, shall be prevented fi

quirement that a switch be prevented from’'turning may be waived if all o
met:

e switch is a plunger or other type-that does not tend to rotate when operate
is considered to be subject toxforces that tend to turn the switch during inte
ion of the switch,

e means for mounting .the’switch makes it unlikely that the operation of the g

e operation-of the switch is by mechanical means rather than by direct contg
B

22.1.3 A lampholder of the type in which the lamp cannot be replaced, such as a neon pi

bnent shall be
om turning.

the following

d. A toggle
nded

witch will

pcings are not'reduced below the minimum required values if the switch rotates, and

ct by

ot or indicator

light in which the lamp is sealed in a nonremovable jewel, need not be prevented from turning if rotation
will not reduce spacings below the minimum required values.

22.1.4 Uninsulated live parts shall be secured to the base or mounting surface so that they will be
prevented from turning or shifting in position, if such motion may result in a reduction of spacings below
the acceptable values. (Securing of contact assemblies shall provide for the continued alignment of
contacts.)
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22.1.5 The means for preventing turning shall not consist only of friction between surfaces.

22.1.6 A lock washer which provides both spring take-up and an interference lock is acceptable as the
means for preventing from turning a small stem-mounted switch or other device having a single-hole
mounting means.

22.1.7 A flush plate for outlet-box mounting shall be of 0.030 inch (0.76 mm) or thicker ferrous metal, of
0.040 inch (1.01 mm) or thicker nonferrous metal, or of 0.100 inch (2.54 mm) or thicker nonconductive
material.

22.1.8 A yoke, strap, or the mounting ears of a part intended to be mounted on a standard outlet box or

similar back box shaII be of 0. 040 inch (1 02 mm) or thicker steel If a nonferrous metal is used, it shall

be of thicknes
steel.

22.2.1 Insulafing materials used as a base for the support of live parts shall be of a fl
moisture-resigtant insulating material, such as porcelain, phenolic or cold=molded comp
equivalent. (

ee the Standard for Polymeric Materials — Use in Electrical Equipment E
746C.)

22.2.2 A basg mounted on a metal surface shall be provided/with an insulating barrie
mounting surfpce and all live parts on the underside of the base which are not staked, up
equivalently prevented from loosening so as to prevent such”parts and the ends of replac
screws from doming in contact with the supporting surface:

22.2.3 Vulcarjized fiber may be used for insulating’bushings, washers, separators, and b3
for the sole support of live parts where shrinkage, current leakage, or warping of the fiber
a risk of fire of electric shock.

22.2.4 A countersunk sealed live part shall’be covered with a waterproof insulating compou
melt at a temperature 15°C (27°F). higher than the maximum intended operating temp
assembly, andl at not less than 652C (149°F) in any case. The depth or thickness of seal
shall not be Igss than 1/8 inch (3,2 mm).

22.2.5 Theth
used for pane|

ckness of aflat sheet of insulating material, such as phenolic composition or {
-mountjng/of parts shall not be less than that indicated in Table 22.1.

040 inch thick

ame-resistant,
bsition, or the
aluations, UL

between the
cet, sealed, or
eable terminal

wrriers, but not
may introduce

nd that will not
brature of the
ng compound

he equivalent,
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Table 22.1
Thickness of flat sheets of insulating material

Maximum dimensions
Length or width, Area, Minimum thickness,?
inch (cm) inch? (cm?) inch (mm)
24 (60.9) 360 (2322) 3/8 (9.5)
48 (122.0) 1152 (7432) 1/2 (12.7)
48 (122.0) 1728 (11148) 5/8 (15.9)
Over 48 (122.0) Over 1728 (11148) 3/4 (19.1)

panel is support|
employed for su

@ Material less than 3/8 inch (9.5 mm) but not less than 1/8 inch (3.2 mm) in thickness may be employed for a panel if the

mmmmmmmrmmch may be
bassemblies, such as supports for terminals for internal wiring, resistors, and other components

22.3 Fuseholders

22.3.1 A fuse
other than the
will not be exg
(102 mm) is ¢
22.4 Current

22.4.1 All cur
acceptable fo

Exception: M
with this requ

22.4.2 Bearin
22.5 Power-d

22.5.1 Loss @

holder shall be installed or protected so that adjacent uninsulated” high-volt

pnsidered to be adjacent.
carrying parts

fent-carrying parts shall be of silver, copper, a\copper alloy, or other material
use as an electrical conductor.

rement.

ps, hinges, and the like, arexiot acceptable for use as current-carrying parts
n indicator
f commercial power-shall be indicated. See 88.2.

screw shell of a plug fuseholder, cartridge fuse clips, or wiring,terminals to t
osed to contact by persons removing or replacing fuses. A separation of less

jultimetallic thermal elements and heater elements of a thermal protector ne

hge live parts,
ne fuseholder,
than 4 inches

recognized as

ed not comply
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23 Overcurrent Protection

23.1 If a primary circuit breaker or fuses are provided, their rating shall be in accordance with the
maximum input to the product.

24 Semiconductors

24.1 Semicon

ductors shall be rated for the intended application under all environmental conditions to

which they may be exposed in service. See Performance — All Units, Sections 29 — 55.

25 Switches

25.1 A switch
the circuit whi
circuit control

(judged on the

load current.

26 Transformers and Coils

26.1 A transformer shall be of the two-coil or insulated type.

Exception: A
output circuitd
circuits are lo

26.2 Coils sH
impregnated t

26.3 FiIm-001
risk of moistu

SPACINGS
27 General

27.1 Spacing
shall not be |g

27.2 The spa

ss than that of
service. If the
epower rating
the maximum

h it controls when the product is operated under any condition of intended
d has a power factor less than 75 percent, the switch shall have_a hors

basis of the ampere equivalent) or a rating of not less than 200 percent of

n autotransformer may be employed, when the témminal or lead common to poth input and
is identified as being intended for connection-to the grounded conductor, and the output

cated only within the enclosure containing the autotransformer. See 16.4.1.
all be treated with an insulating varnish, or the equivalent, and baked| or otherwise

D exclude moisture.

ted or equivalently coated wiresis-not required to be given additional treatment to reduce the

e absorption.

5 between_uninsulated live parts and between uninsulated live parts and dead metal parts
ss than thgse indicated in 27.2 — 27.5. See also 28.2.

Cings between an uninsulated live part and:

a) A wall or cover of a metal enclosure,

b) A f

itting for conduit or metal-clad cable, and

c) A metal piece attached to a metal enclosure,

where deformation of the enclosure is likely to reduce spacings, shall not be less than those specified in
Table 27.1. See Figure 27.1.
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Table 27.1
Minimum spacings
Minimum spacings
Voltage range, Through air, Over surface,
Point of application volts inch (mm) inch (mm)
To walls of enclosure:
Cast metal enclosures 0 - 300 1/4 (6.4) 1/4 (6.4)
Sheet metal enclosures 0-50 1/4 (6.4) 1/4 (6.4)
51 — 300 1/2 (12.7) 1/2 (12.7)
Installation wiring terminals:
(General appligation)a 0—36 346 433 36 (4.8)
31 -150 1/4 (6.4) 1/4 (6.4)
151 — 300 1/4 (6.4) 3/8 (9.5)
Installation wiring terminals, except solder-type
terminals (special application, see 16.2.3.1) 0-230 1/8 (3.2) 1/8 (3.2)
31 -150 3/16 (4.8) 3/16 (4.8)
151 — 300 1/4 (64) 1/4 (6.4)
Rigidly clamped |assemblies:?
100 volt-ampefes maximum 0-30 1/32¢ (0.8) 1/32¢ (0.8)
Over 100 volt-amperes 0-30 3/64 (1.2) 3/64 (1.2)
31 -150 1/16 (1.6) 1/16 (1.6)
151 — 300 3/32 (2.4) 3/32 (2.4)
Other parts 0 - 30 1/16 (1.6) 1/16 (1.6)
31 —\150 1/8 (3.2) 1/4 (6.4)
15% = 300 1/4 (6.4) 3/8 (9.5)

@ Measurements
case shall the w|
b Rigidly clampe]
like.

¢ Spacings less
similar compone

are to be made with solid wire of adequate“ampacity for the applied load connected to each te
re be smaller than 18 AWG (0.82 mmi?);

0 assemblies include such parts as-contact springs on relays or cam switches, printed-wiring bg

han those indicated are permitted for printed-wiring board traces of circuits involving integrated
hts where the spacing between adjacent connecting wires on the component is less than 1/32 i

minal. In no
ards, and the

circuits and
hch (0.8 mm).
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Figure 27.1
Component spacings
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A — Uninsulated Ilve parts\of-a component.

B — Insulating mdterial of a component.

C — Mounting screw of a component.
D — Dead metal part of a component.
E — Dead metal parts of the product.
F — Spacings to which the requirements of this standard apply unless specifically noted otherwise.

G — Spacings to which the requirements of this standard may not apply.
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27.3 The spacings between an uninsulated live part and:

a) An
b) An

c) An

uninsulated live part of opposite polarity,
uninsulated grounded dead metal part other than the enclosure, and

exposed dead metal part that is isolated (insulated)

shall not be less than those indicated in Table 27.1. See also 28.1 and 28.2 and Figure 27.1.

27.4 If a short circuit between uninsulated live parts of the same polarity would prevent the intended
operation of the product without simultaneously producing an alarm signal, the spacings between such

KLl N7 4

parts shall no

27.5 Film-cogted wire is considered an uninsulated live part in determining compliance of

the spacing re

28 Components

28.1 A galvar
be employed
standard.

28.2 Minimur
component p
However, if th
spacings shal

28.3 The spa
are judged on

PERFORMAN
29 General
29.1 Test un

29.1.1 Police

units are to bg used\fer each of the following tests unless otherwise specified.

I 1 o EY N H=W~H iacl £ 1o P2 H T
e SSTtarT tHOoSTTTUICatCUTOT OthieT partS—nT raoic =7 . 1.

quirements, but film-coating is acceptable as turn-to-turn insulation.in oils.

ometer-type relay in which the spacings do not comply with“the requiremen
if, upon investigation, it is found to comply with the performance require

n values of spacings are not specified for vacuum tube sockets and s
bris, such as vacuum tubes, potentiometers,”and the like, used in elecf
e spacings in such components do not comply with the requirements of 27
be such that the circuit complies with thé Dielectric Voltage-Withstand Test,

Cings within snap switches, lampholders, and similar wiring devices supplied a
the basis of the requirementsfor such devices.

CE — ALL UNITS

ts and data

station .Cennected burglar-alarm system units that are fully representative

29.1.2 The dd

A product with

s in 27.2 may
ments of this

imilar related
ronic circuits.
.2 — 27.5, the
Section 44.

s part of a unit

of production

vices used for testing are to be those specified by the wiring diagram of the p

roduct, except

that substitute devices may be used if they produce functions and load conditions equivalent to those
obtained with the devices intended to be used with the product in service.
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29.2 Test samples and miscellaneous data

29.2.1 The following samples are to be provided for testing:
a) Two or more complete police station connected burglar alarm system units.
Exception: A single sample may be provided if the size and complexity of the product would
make it impracticable to provide more than one sample. The single sample shall be fully

representative of the product.

b) One or more samples of each encapsulated or sealed assembly are to be provided in the
unencapsulated or unsealed condition.

¢) Indtallation and operating instructions (see 7.1 and 7.2).
29.3 Test voltages

29.3.1 Unlesgq specifically noted otherwise, the test voltage for each test of a product shall he as specified
in Table 29.1 pnd at the rated frequency.

Table 29.1
Voltages for tests

Voltage rating of product Test potential, volts
110 - 120 120
220 — 240 240
Other Marked rating

29.4 FCC requirements
29.4.1 A product radiating or utilizing radio frequency energy shall comply with the regulilations of the
Federal Communications Commission (FCC) before it is submitted for test. A letter of certlfication or the
equivalent from the FCC is required‘as evidence of compliance.
30 Normal Operation Test

30.1 A unit shall perform its intended function when installed in accordance with 30.2.

30.2 The unit|is tosbe mounted in the intended manner and its terminals connected to cirquits of related
equipment as |indicated by the installation wiring diagram so as to represent a typical system combination.

30.3 If equipment must be mounted in a definite position in order to function as intended, it shall be tested
in that position.

30.4 Power-input supply terminals are to be connected to supply circuits of rated voltage and frequency.
A product under test shall be in the circuit condition ready for intended signaling operation when it is
connected to related products and circuits as specified in 30.2 and 30.3.
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30.5 When installed as recommended by the manufacturer, a product shall not be subject to false
operation and shall be positive in its operation.

31 Current Protection Test

31.1 There shall not be internal damage to circuitry if field wiring terminals are shorted together or are
connected to power supply terminals. See 31.4.

31.2 A power source of rated voltage, see 29.3.1, shall be connected between the terminal under test and
ground.

31.3 There shall not be mternal damage to cwcmtry if aII connechons to power termlnals input and output
lines, and cen : S 3 v ys10r individually
connected to fany terminal adjacent to the one to wh|ch it is mtended to be connected

visible to the
et polarity is

31.4 If damage can result from incorrect connections, markings shall be provided, lelearly
installer during installation, that warn of consequences of incorrect connectioen: If corr
required, polafity markings shall appear immediately adjacent to wiring terminals.

32.1 The inpydt of a product shall not exceed the marked current; power, or volt-ampere fating by more

than 10 percent when the product is operated under all conditions of use while connected
supply in accgrdance with the requirements in 32.2.

32.2 The test|voltage for this test is to be the maximum-rated voltage for the product. For a |

a single voltage rating, such as 115 volts, maximum rated voltage is to be that single voltagg.

is given in terms of a range of voltages, such as 110~ 120 volts, the maximum rated voltagg
value of the range.
33 Output Measurement Test

33.1 The med
the limits speq

sured output voltage of a“police station connected burglar alarm system unit
ified in Table 33.1, while the unit is connected to a source of supply as spec

Exception: T
voltage opera

he limits of Table 33.1 need not apply if a product specified to be connecte
fes as intended at all voltage levels.

to a source of

product having
If the voltage
is the highest

shall be within
fied in 29.3.1.

d to an output
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Table 33.1
Output voltage limits

No load Full load
85 percent rated | 100 percent rated | 110 percent rated | 85 percent rated | 100 percent rated | 110 percent rated
input input input input input input

85 to 110.5 percent
of rated maximum

100 to 130 percent
of rated maximum

100 to 143 percent
of rated maximum

85 to 100 percent
of rated maximum

100 to 110 percent
of rated maximum

100 to 110 percent
of rated maximum

33.2 The measured voltages at the output circuits, with the minimum and maximum rated loads applied
in turn, shall be compatible with the rating of the product intended to be connected to the circuit.

33.3 The output-circuits-in-a pnllr\n station connected hurglnr alarm system-unit shall be

ower limited.

See 6.5.

Exception: T
method recog|

33.4 To dete
requirements
normally obtai
29.3.1), the Io
1-1/2 minutes|
each value ar
may be shunt

34 Electrical

34.1 Malfunctioning of an electronic component,\such as opening or shorting of a capacit

not impair the
provided with

34.2 A malfur
result in an al

34.3 A manu
capability of ¢

34.4 With ref¢rence.fo the requirements in 34.3, a “critical component” is defined as a com

malfunctioning

lhis requirement does not apply to an output circuit using a connecting ad
nized for high-voltage wiring, such as a 125 volt, 15 ampere, parallel blade 1

rmine if the output capacity of an inherently limited poweér,source com
n 33.3, a variable resistive load is to be connected to a.cirCuit to simulate
h their energy from that circuit. With the product connectéd to a rated source
ad resistor is to be varied between open circuit andsshiort circuit conditions i
nor more than 2-1/2 minutes. Voltage and currept measurements are to b
d the maximum volt-amperes calculated. If an@vercurrent protective device
bd out during the test, if necessary.

Supervision Test

intended operation or shall be iridicated by a trouble or alarm signal, or the p
a test feature as described in-34.3.

ction of the power supply-or loss of both primary power and standby battery
brm or trouble signak

ritical components or the battery will be accepted in lieu of electrical supervig

will impair the operation of the product or will cause a risk of fire or electric

bvice or other
pceptacle.

blies with the
all loads that
of supply (see
not less than
b recorded for
is provided, it

Dr, either shall
oduct shall be

capability shall

h| test method (provided as a part of the operation of the system that effectjvely tests the

ion.

ponent whose
shock.

34.5 Any cover, door, or access panel shall be electrically supervised It It giveS access to any relays,
terminals, controls, or related components that might be subject to tampering, so that opening or removal
shall result in an alarm or trouble signal. The mounting of a product located outside the protected area
shall be electrically supervised so that removal of the device shall result in an alarm or trouble signal.

Exception: This requirement does not apply to an enclosure that is under constant observation by police
or central station personnel. See 11.2.3.
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35 Undervoltage Operation Test

35.1 A police station connected burglar alarm unit shall operate for its intended signaling performance
while energized at 85 percent of its rated voltage.

35.2 If a standby battery is employed, the reduced voltage value is to be computed on the basis of the
rated nominal battery voltage.

35.3 A product that uses batteries for principal power shall be tested for operation at 60 percent of
nominal battery voltage if supplied by primary batteries, or 85 percent of nominal battery voltage if
supplied by secondary batteries.

35.4 A produg
at 85 percent

| for operation

35.5 If the maximum impedance of an initiating device circuit extended from a product is required to be
less than 100 johms in order to obtain intended operation, maximum impedance(is-to be copnected to the
circuit during this test. If no impedance limitation is indicated in the marking, an’ impedance¢ of 100 ohms
is to be emplgyed in the initiating device circuit.

36 Overvoltage Operation Test

36.1 A police|station connected burglar alarm unit shall withstahd 110 percent of its rated supply voltage
continuously Without damage during the standby condition and shall operate for its intended signaling
performance gt the increased voltage.

36.2 The prodluct is to be subjected to the increased woltage in the standby condition and then tested for
its intended signaling performance. For this test, 0 ohms line impedance shall be employed |n the initiating
device circuit.

37 Variable Ambient Test
37.1 A police|station connected burglar alarm unit intended for indoor use shall function @s intended at

the test voltage and at ambient temperatures of 0 and 49°C (32 and 120°F). The exposyre to either of
these tempergtures shall be fof @ minimum of 4 hours.
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38 Humidity Test

38.1 A police station connected burglar alarm system unit shall function as intended during and after
exposure for 24 hours to air having a relative humidity of 85 £5 percent and a temperature of 30 £2°C (86
+3°F).

38.2 Cord-connected products powered from a high-voltage source shall comply with the requirements of
the Leakage Current Tests for Cord-Connected Products, Section 39, immediately following exposure to

the environment specified in 38.1.

39 Leakage Current Tests for Cord-Connected Products

39.1 The leal

accessible to

contact by a p|
by a person,
requirements

+ £ 2l ol Al CEEH daal it . 1 ol
GyU CUITTeoTIt UT A vuUTULuUTmicuicu HIUUUUl ImMnoriucu v vo jvudicu 11T dit AiTTdy
erson, or a cord-connected product that is interconnected to a product access
shall not exceed the values specified in Table 39.1 when tested in_accord

Table 39.1
Maximum leakage current

n 39.8 and 39.9 immediately after exposure to the Humidity Test, Section 3§.

ible to contact
ance with the

Type of product? Maximum leakage)

current (mA)

2-wire cord-con]
3-wire (including

3-wire (includingI grounding conductor) cord-connected stationary or fixed product

ected product 0.50
grounding conductor) cord-connected, portable product 0.50
0.75

@ Products that i
requirements of

hcorporate a loss-of-ground detector that dependably epens the live conductors are exempted f
this table.

om the

39.2 For this
a dry insulatin
29.3.1. Leaka
conditions.

39.3 With re
capacitively c
or other expos

39.4 All expo
simultaneousl
supply condu
considered to
Surfaces are

fest, the product is to be de-energized;' removed from the humidity environm
g surface, and immediately re-energized from a rated source of supply in ag
pe current measurements areste’be made with the product in the standby

erence to the requirements in 39.1, leakage current refers to all curre
bed conductive sdrfaces.
accessible; leakage currents from these surfaces are to be measured to

ctor individually, as well as collectively, and from one surface to anoth
be-exposed surfaces unless enclosed in a manner that reduces the risk of

ent, placed on
cordance with
land operating

nts, including

bupled currents, thattmay be conveyed between exposed conductive surfaces and ground

5ed condugtive surfaces are to be tested for leakage currents. Where thes¢ surfaces are

the grounded
er. Parts are
blectric shock.

considered to be simultaneously accessible if they can be readily contacted by one or both

hands of a pe

rson at the same time.

39.5 If a conductive surface other than metal is used for the enclosure or part of the enclosure, the
leakage current is to be measured using metal foil with an area of 100 by 200 millimeters (3.9 by 7.8
inches) in contact with the surface. If the surface is less than 100 by 200 millimeters, the metal foil is to
be the same size as the surface. The metal foil is not to remain in place long enough to affect the
temperature of the product.
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39.6 The measurement circuit for leakage current is to be as illustrated in Figure 39.1. The measurement
instrument is described in (a) — (c). The meter used for a measurement need only indicate the same
numerical value for a particular measurement as would the described instrument and need not have all of
the attributes of the described instrument.

a) The meter is to have an input impedance of 1500 ohms resistive shunted by a capacitance
of 0.15 microfarad.

b) The meter is to indicate 1.11 times the average of the full-wave rectified composite
waveform of the voltage across the resistor or current through the resistor.

c) Over a frequency range of 0 — 100 kilohertz, the measurement circuitry is to have a
frequeney-response—tratio-of-indicated-o—actuat-vatne-of-eurrent—thatis-egquattothe ratio of the
impedance of a 1500 ohm resistor shunted by a 0.15 microfarad capacitor of 1500 ohms. At
ions of 0.5 and 0.75 milliamperes, the measurement is to have an errgryof not more than
5 pergent.

LC101

Figure 39.1
Leakage current measurement circuits
TER
PRODUCT METE
c

P

| NS —
pd \3

INSULATING

& TABLE

GROUNDED SUPPLY CONDUCTOR

A — Product intended for connection to a 120- or 208-volt power supply.
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—— INSULATING

TABLE

<3 O PRODUCT
T 120 v
2 P

120 v

-

S1 =
L, N
LC201 GROUNDED SUPPLY CONDUCTOR 0

B — 240- or 208-\olt product intended for connection to a 3-wire, grounded, neutral power supply.

C — Probe with sh
instrument and itg

D — Separated arf

39.7 The test
The supply va

39.8 A samp
follows:

a) Th
locatiq

b) Th
from ¢

c) Th

ielded lead. Under some circumstances where higher frequency compenents are present, shiel
leads may be necessary.

d used as clip when measuring currents from one part of a‘product to another.

is to be conducted as soon as possible after completion of the Humidity Te
ltage is to be adjusted to the test voltage, in accordance with 29.3.1.

e of the product is to be prepared and conditioned for leakage current meg
e sample is to be représentative of the wiring methods, routing, components
n and installation,-and the like, of the product.

e grounding eonductor is to be open at the attachment plug and the test pro
round.

b sample is to be conditioned as described in 38.1.

fling of measuring

5t, Section 38.

asurement as

component

juct isolated

anca it rnf

ran

39.9 The leal
as follows:

a
CTTHCCT VWit rCTeToT

39.1, is to be

a) With switch S1 open, the product is to be connected to the measurement circuit. Leakage

current is to be measured using both positions of switch S2. All manual switching devices then
are to be operated in their intended manner, and leakage currents measured in both positions
of switch S2.
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b) With the product switching devices in their intended operating positions, switch S1 then is to
be closed, energizing the product, and within a period of 5 seconds, the leakage current is to be
measured using both positions of switch S2. All manual switching devices then are to be
operated in their intended manner, and leakage currents measured in both positions of switch
S2.

¢) The product switching devices then are to be returned to their intended operating positions
and the product allowed to operate until thermal equilibrium is obtained. Leakage current is to
be monitored continuously. For this test, thermal equilibrium is defined as that condition where
leakage current is found to be constant or decreasing in value. Both positions of switch S2 are
to be used in determining this measurement.

B are € “;‘v“G‘GG“vv" srHeprogueitstobe d,andthe
leakage current monitored until constant or decreasing values are recorded. Readings are to be
taken|in both positions of switch S2.

40 Electric Shock Current Test

40.1 If the opgen circuit potential between any part that is exposed only “dufing operator|servicing and
either earth gfound or any other exposed accessible part exceeds 42.4%olts peak, the paft shall comply
with the requifements of 40.2— 40.4 as applicable.

40.2 The co
Table 40.1 w
and either ea

inuous current flow through a 500 ohm resistortshall not exceed the valugs specified in
en the resistor is connected between any part that is exposed only during operator servicing
h ground or any other exposed accessible part.

Table 40.1
Maximum acceptable current during operator servicing

Frequ¢ncy, hertz? Maximum acceptable current through a 500-ohm resistor, milliamnperes peak
q-100 71
500 9.4
1,000 11.0
P,000 14.1
3,000 17.3
1,000 19.6
5,000 22.0
5,000 25.1
7,00p or mare 27.5
a Linear interpolgitien)between adjacent values may be used to determine the maximum acceptable current corr¢sponding to
frequencies not shown. The table applies to repefifive nonsinusoidal or sinusoidal waveforms.

40.3 The duration of a transient current flowing through a 500 ohm resistor connected as described in
40.2 shall not exceed:

a) The value determined by the following equation:
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r e (20\/?)1.43

in which:

T is the interval, in seconds, between the time that the instantaneous value of the
current first exceeds 7.1 milliamperes and the time that the current falls below 7.1
milliamperes for the last time; and

| is the peak current in milliamperes.
b) 80P milliamperes, regardless of duration.

The interval between occurrences shall be equal to or greater than 60 seconds if the curreft is repetitive.
Typical calculated values of maximum acceptable transient current duratien’ are shown in Table 40.2.

Table 40.2
Maximum acceptable transient current duration
Maximum pegk current (I) through 500-ohm Maximum acceptable’duration (T) of waveform containjng excursions
registor, milliamperes greater than 7.1 milliamperes peak

71 7.22 seconds
8.5 5.58

10.0 4.42

12.5 3.21

15.0 2.48

17.5 1.99

20.0 1.64

22,5 1.39

25.0 1.19

30.0 919 milliseconds
40.0 609

50,0 443

60:0 341

70.0 274

80.0 226

90.0 191
100.0 164
150.0 92
200.0 61
250.0 44
300.0 34
350.0 27
400.0 23
450.0 19
500.0 16
600.0 13

Table 40.2 Continued on Next Page
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Table 40.2 Continued

Maximum peak current (I) through 500-ohm Maximum acceptable duration (T) of waveform containing excursions
resistor, milliamperes greater than 7.1 milliamperes peak
700.0 10
809.0 8.3

40.4 The maximum capacitance between the terminals of a capacitor that is acceptable during operator

servicing shall

C =

comply with the following equations:

_ __ 88,400 for 42.4 < F < 400
E1430, £126)

in which:

C is the maximum capacitance of the capacitor in microfarads and

E is the potential in volts across the capacitor prior to discharge.

E is to be mes
or opening of

shown in Table 40.3.

- 35,288£ '%*  for 400 < £ < 1000

sured 5 seconds after thie,capacitor terminals are made accessible, such as by the removal
an interlocked cover,-or the like. Typical calculated values of maximum cgpacitance are
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Table 40.3
Electric Shock - stored energy
Potential in volts, across capacitance prior to discharge Maximum acceptable capacitance in microfarads
1000 0.868
900 1.02
800 1.22
700 1.50
600 1.90
500 2.52
400 3.55
380 3.86
360 4.22
340 4.64
320 5.13
300 5.71
280 640
260 7.24
240 8.27
220 9.56
200 11.2
180 13.4
160 16.3
140 20.5
120 26.6
100 36.5
90 43.8
80 53.8
70 68.0
60 89.4
50 124.00
45 150.00
42.4 169.00
40.5 With ref¢rence to the requirements of 40.2 and 40.3, the current is to be measured while the resistor
is connected Ietween ground-and:
a) Each accessible part individually and
b) Alllaceessible parts collectively if the parts are simultaneously accessible.

The current also is to be measured while the resistor is connected between one part or group of parts and
another part or group of parts, if the parts are simultaneously accessible.

40.6 With reference to the requirements of 40.5, parts are considered to be simultaneously accessible if
they can be contacted by one or both hands of a person at the same time. For the purpose of these

requirements,
4 by 8 inch (1

one hand is considered to be able to contact parts simultaneously if the parts are within a
02 by 203 mm) rectangle, and two hands of a person are considered to be able to contact

parts simultaneously if the parts are not more than 6 feet (1.8 m) apart.
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40.7 Electric shock current refers to all currents, including capacitively coupled currents.

40.8 If the product has a direct-current rating, measurements are to be made with the product connected
in turn to each side of a 3 wire, direct current supply circuit.

40.9 Current measurements are to be made:

a) With any operating control, or adjustable control that is subject to user operation, in all
operating positions, and

b) Either with or without a vacuum tube, separable connector, or similar component in place.

imum current

These measu
flow.

41 Overload
41.1 General

41.1.1 A polid
operate as inf
connected to
with the prody
to standby co

41.1.2 Rated
remote indical
component, a

% 3 1N ol . 3 1 1 P~ YN it T ol
CITITTNo ATt TU VT TTITaut Wit LUTTUIVIo PJIaLTU T UTC PUOTUHUTT Uhdt LAaUuotT o TITd.

Test

e station connected burglar alarm unit other than that opefating from a prima
ended after 50 cycles of operation at a rate of not more-than 15 cycles pe
b source of supply adjusted to 115 percent of the rated test voltage. Each cy
ct energized in the standby condition, followed by.intended operation, and th
ndition.

test loads are to be connected to the output-Circuits of the product. The test |
ors, relays, or the equivalent. If an equivalent load is employed to simulat
power factor of 60 percent is to be @mployed. The rated loads are to be es

the product i
following whi

41.1.3 For D@ circuits, an equivalent jaductive test load is to have the required DC resistar

current and th|

to a 60 hertz AC rms voltage equakto the rated DC test voltage. The resultant AC current
to 60 percent pf the DC current(when the load is connected first to an AC voltage and then tg
equal to the rins value of the AC source.

the voltage is to be increased'to 115 percent of the initial value.

y battery shall
r minute while
cle is to begin
en restoration

bads are to be
b an inductive
tablished with

itially connected to a source of-supply in accordance with the requiremgnts of 29.3.1

ce for the test

inductance (calibrated)-necessary to obtain a power factor of 60 percent when connected

is to be equal
a DC voltage
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41.2 Separately energized circuits

41.2.1 Separately energized circuits that do not receive energy from the product, such as dry contacts,
shall operate as intended after 50 cycles of signal operation at a rate of not more than 15 cycles per
minute while connected to a voltage source in accordance with the requirements of 29.3.1 and with 150
percent rated current loads at 60 percent power factor applied to the output circuits.

41.2.2 The test loads shall be adjusted to draw 150 percent of their rated current while connected to a
separate power source of supply in accordance with 29.3.1.

42 Endurance Test

42.1 General

42.1.1 A product intended to be operated one to five times a day shall operate at t€st vojtage for 6000
cycles of interjded operation.

42.1.2 A product intended to be operated six or more times a day shall operate’at test voltage for 50,000
cycles of interjded operation.

42.1.3 A product that operates only when it is required to perform its function shall operate |at test voltage
for 1000 cyclgs of intended operation.

42.1.4 The dg¢vice may be cycled at any rate up to 15 cycles per minute.

42.2 Separatply energized circuits

42.2.1 Separately energized circuits that do not receive energy from the product shall operate as intended
following the applicable endurance test specified-in 42.1.1— 42.1.4 while connected to a source of supply
in accordanced with 29.3.1 and with rated load'at 60 percent power factor applied to the output circuits.

43 Jarring Test

43.1 A policq station connected ‘burglar alarm unit shall withstand jarring resulting from impact and
vibration anti¢ipated in the intended application without causing operation of any paft and without
impairing its qubsequent intended operation, as evidenced by compliance with the requirements of the
Normal Opergtion Test, Section 30.

43.2 The prodluct and-associated equipment is to be mounted as intended to the center of a 6 by 4 foot
(1.8 by 1.2 n), nominal 3/4 inch (19.1 mm) thick plywood board secured in place at fodr corners. An
impact is to bg applied to the center of the reverse side of this board by means of a 1.18 pqund (0.54 kg),
2 inch (50.8 mm) diameter steel sphere either:

a) Swung through a pendulum arc from a height (h) of 30.5 inches (775 mm) or

b) Dropped from a height (h) of 30.5 inches, depending upon the mounting of the equipment.
See Figure 43.1.
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43.3 During this test, the unit is to be operated in the normal standby condition and connected to a rated

source of supply in accordance with the requirements in 29.3.1.

Figure 43.1
Jarring test

Steel Sphere

44 Dielectric

44.1 A unit shall withstand for 1 minute, without breakdown, the application of an essenti
f a frequency withifthe range of 40 — 70 hertz, or a DC potential, between
live parts and-exposed dead metal parts, and live parts of circuits operati
equencies. Thetest potential is to be (also, see 44.2):

AC potential g
the enclosure
potentials or f

a) Fo
aDC

Product Under Test

AN AN AR N AN NN AW

(1)

Test Method For Unit
Intended to be Mounted
Vertically

IP110

Voltage-Withstand Test

ratad hahwnon

TrTrrirrrriririTLTETT

(2)

TestoMethod For Unit
Intended to be Mounted
Horizontally

r a unit(rated 30 volts AC rms (42.4 volts DC or AC peak) or less — 500 voltg
potential is used).

1000 vl

o
TOUU— VOIS

ally sinusoidal

live parts and

ng at different

(707 volts, if

#a DC potential

b) F

is used

o a
T o e TatC O ottty TTT

c) For a unit rated more than 250 volts AC rms — 1000 volts plus twice the rated voltage (1414

volts plus 2.828 times the rated AC rms voltage, if a DC potential is used).
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44.2 For the application of a potential between live parts of circuits operating at different potentials or
frequencies in accordance with 44.1, the voltage is to be the applicable value specified in 44.1 (a), (b), or
(c), based on the highest voltage of the circuits under test instead of the rated voltage of the unit. Electrical
connections between the circuits are to be disconnected before the test potential is applied.

44.3 Exposed dead metal parts referred to in 44.1 are noncurrent-carrying metal parts that are likely to
become energized and are accessible from outside of the enclosure of a unit during intended operation
with the door of the enclosure closed.

44.4 If an autotransformer is in the circuit, the primary of the transformer is to be disconnected and an
AC test potential in accordance with 44.1(c) is to be applied directly to all wiring involving more than 250

volis.

44,5 If the ch
line to earth g
or filteris to b

44.6 The test
the specified
potential is to
reached and i

447 A printe
application of
rendered inop
unit. Rectifier
them in the ca

45 Temperat|

45.1 The mat
attain temperg

brging current through a capacitor or capacitor type filter connected acrossth
round, is sufficient to prevent maintenance of the specified AC test poténtial
e tested using a DC test potential in accordance with 44.1.

potential may be obtained from any convenient source having sufficient capad
boltage. The output voltage of the test apparatus is to be monitored. Startin
be increased at a rate of approximately 200 volts per minute until the require
5 to be held at that value for 1 minute.

H wiring assembly or other electronic circuit component that would be da
or would short-circuit, the test potential, is to.be removed, disconnected
erative before the test. A representative subassembly may be tested insted
diodes in the power supply may be individually shunted before the test to av
se of a malfunction elsewhere in the secondary circuits.

lire Test

brials employed in the construetion of a police station connected burglar alarn
ture rises greater than thos€ indicated in Table 45.1.

Table 45.1
Maximum temperature rises

e line, or from
the capacitor

ity to maintain
g at zero, the
d test value is

maged by the

or otherwise
d of an entire
oid destroying

h unit shall not

(Signaling) alarm
Normal standby, conditions,
Materials and components °C (°F) °C (°F)
A. Components
1. Capacitors:®?
a. Electrolytic types 25 (45) 40 (72)
b. Other types 25 (45) 65 (117)
2. Rectifiers — At any point
a. Germanium 25 (45) 50 (90)
b. Selenium 25 (45) 50 (90)
c. Silicon
(1) Maximum 60 percent of rated volts 50 (90) 75 (135)
(2) 61 percent or more of rated volts 25 (45) 75 (135)
3. Relay, solenoid, transformer, and other coils with:
a. Class 105 insulation system:

Table 45.1 Continued on Next Page
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Table 45.1 Continued

(Signaling) alarm
Normal standby, conditions,
Materials and components °C (°F) °C (°F)
Thermocouple method 25 (45) 65 (117)
Resistance method 35 (63) 75 (135)
b. Class 103 insulation system:
Thermocouple method 45 (81) 85 (153)
Resistance method 55 (99) 95 (171)
c. Class 155 insulation system:
(1) Class 2 transformers
Thermocouple method 95 (171) 95 (171)
Resistance method 115 (207) 115 (207)
(2) Power transformers
Thermocouple method 110 (198) 110 (198)
Resistance method 115 (207) 115 (207)
d| Class 180 insulation system:
(1) Class 2 transformers
Thermocouple method 115 (207) 115 (207)
Resistance method 135 (243) 135 (243)
(2) Power transformers
Thermocouple method 125 (225) 125 (225)
Resistance method 135 (243) 135 (243)
4. Resistprs: ©
al Carbon 25 (45) 50 (90)
b| Wire wound 50 (90) 125 (225)
c| Other 25 (45) 50 (90)
5. Solid gtate devices See Noted
6. Other components and materials:
a| Fiber used as electrical insulationer cord 25 (45) 65 (117)
blshings
b| Varnished cloth insulation 25 (45) 60 (108)
c| Thermoplastic materials Rise based on temperature limits of th¢ material
d| Phenolic composition-tsed as electrical 25 (45) 125 (225)
irfsulation or as parts-whose malfunction or
dpterioration wilkresult in a risk of electric shock,
ekplosion, firef of personal injury®
e| Wood or-ether combustibles 25 (45) 65 (117)
f.|Sealing*compound 15°C (27°F) less than the melting point
g| Fuses 25 (45) 65 (117)
B. Conductors
1. Appliance wiring materialf 25°C (45°F) less than the temperature limit of the wire
2. Flexible cord (for example, SJO, SJT) 35 (63) 35 (63)
3. Conductors of field-wired circuits to be permanently 35 (63) 35 (63)
connected to the product
C. General
1. All surfaces of the product and surfaces adjacent to 65 (117) 65 (117)
or upon which the product may be mounted
2. Surfaces normally contacted by the user in operating
the unit (control knobs, push buttons, levers, and the
like):

Table 45.1 Continued on Next Page
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Table 45.1 Continued

(Signaling) alarm
Normal standby, conditions,
Materials and components °C (°F) °C (°F)
a. Metal 35 (63) 35 (63)
b. Nonmetallic 60 (108) 60 (108)
3. Surfaces subjected to casual contact by the user
(enclosure, grille, and the like):
a. Metal 45 (81) 45 (81)
b. Nonmetallic 65 (117) 65 (117)

a For an electroljtic capacitor that is physically integral with or attached to a motor, the temperature rise on insu
integral with the |capacitor enclosure may be not more than 65°C (117°F).

b A capacitor thdt operates at a temperature higher than a 65°C (117°F) rise may be judged on the basi$.of its
temperature rating.

¢ The temperatufe rise of a resistor may exceed the values shown if the power dissipation is 50 percent or less
manufacturer’s

d The temperatufe of a solid-state device (for example, transistor, SCR, integrated circuit) shall,not exceed 50 p
rating during thgl normal standby condition. The temperature of a solid-state device shall not.exceed 75 percent
temperature under the alarm condition or any other condition of operation which produges the maximum temper
of its components. For reference purposes 0°C (32°F) shall be considered as 0 petCent. For integrated circuits 1
factor shall not g¢xceed 50 percent of its rating under the normal standby conditien and 75 percent under any otl
operation. Both polid-state devices and integrated circuits may be operated up\to the maximum ratings under ar
following conditipns:
1. The cgmponent complies with the requirements of MIL-STD.883E:
2. A qua
operatior]
3. Each

ating material
marked

of the

ercent of its

of its rated
pture dissipation
he loading

er condition of
y one of the

ity-control program is established by the manufacturer<consisting of an inspection stress test fol
of 100 percent of all components, either on an individual basis, as part of a subassembly, or e

hssembled production unit is subjected to a burnsih test, under the condition which results in thg

owed by
Quivalent.

maximum

temperat
(120°F) f
€ The limitations|
been investigatd
f For standard in
maximum allowd

ures, for 24 hours while connected to a sourcé-of rated voltage and frequency in an ambient of
bllowed by Operational Tests.

on phenolic composition and on rubberand thermoplastic insulation do not apply to compound
d and determined to have special heat-resistant properties.

sulated conductors other than-these mentioned, reference should be made to the National Elec

ble temperature rise in any case is 25°C (45°F) less than the temperature limit of the wire in q

at least 49°C

5 that have

rical Code, the
estion.

45.2 The vall
+15°C (77 +2
temperature i
of the previou

45.3 Tempers

es for temperatureyrise in Table 45.1 are based on an assumed ambient tem
7°F) and testS are to be conducted at an ambient temperature within

considered.t0.be constant when three successive readings taken at intervals
5ly elapsed-duration of the test, but at not less than 5 minute intervals, indica

turesiare to be measured by thermocouples consisting of wires not larger

(0.21 mm?) o

by) the change-in-resistance method, except that the thermocouple metho

perature of 25
that range. A
of 10 percent
te no change.

than 24 AWG
d is not to be

employed for
employed.

a temperaiure measurement al any point where supplementary therma

insulation is

45.4 Thermocouples consisting of 30 AWG (0.06 mm?) iron and constantan wires and a
potentiometer-type indicating instrument shall be used whenever referee temperature measurements by
thermocouples are necessary.
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45.5 The temperature of a coil winding may be determined by the change-in-resistance method, wherein
the resistance of the winding at the temperature to be determined is compared with the resistance at a
known temperature by means of the formula:

in which:

At =

~|>0

(k + ty) - (k + ty)

At is

Ris t

ris th

kis 2

t; is the room temperature at start of test, in degrees Crand

t2 ist
45.6 To deter
of rated voltag
service condit

45.7 If a curr
maximum res

45.8 The test
a) Co

b) On
produ

45.9 If a cont

he temperature rise in degrees C,
he resistance in ohms at the end of test,
P resistance in ohms at the start of test,

B4.5 for copper or 225.0 for electrical conductor grade alagninum.

he room temperature at end of test, in degrees.t.
mine compliance with these requirements,\the product is to be connected to g
e and frequency in accordance with 29:8.1 and operated continuously under
ons that are likely to produce the highest temperature.

bnt-regulating resistor or reactor-is provided as a part of a unit, it is to be a
stance or reactance at intended current.

is to be continued until:
nstant temperatures are attained during the normal supervisory condition an

e hour has elapsed during the normal alarm signaling condition of a unit intg
Ce a continuous signal until it is restored to normal.

Fol'unit has provision for multiple zones, 10 percent of the total number of zg

supply circuit
representative

ljusted for the

|

nded to

nes, but in no

thran 2anne chall Iha AnAraioad Abiriney s Al Ay Aty indAanAAA AN Arat:

case less thar
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g condition.
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46 Abnormal Operation Test

46.1 A police station connected burglar alarm unit operating in any condition of intended operation shall
not increase the risk of fire or electric shock when abnormal fault conditions are introduced.

46.2 To determine compliance with the requirement of 46.1, the product is to be connected to a source
of supply in accordance with 29.3.1 and operated under the most severe circuit fault conditions likely to
be encountered in service. There shall not be emission of flame or molten metal, or any other
manifestation of fire, see 46.4. The product shall also comply with the requirements of the Dielectric
Voltage-Withstand Test, Section 44.

46.3 The fault condition is to be marntarned contrnuously untrl constant temperatures are attarned or until
burnout occurg—th re. Shorting of
the secondary of the power supply transformer and shortrng of an electrolytrc capacrtor represent typical
fault condition.

46.4 The progluct shall be wrapped in a single layer of bleached cheesecloth_having an afea of 14 — 15

square yards
be molten me
of the cheese
of the test.
47 Electrical
47.1 General
47.1.1 A polig
shall operate
500 internally
supply in accd
47.2 Supply
47.2.1 A high
a) No
b) Oqd

c) As
transr

o the pound (26 — 28 m2/kg) and a count of 32 by 28, and then energized.
al or flame emitted from the unit as a result of this test as evidenced by ignit
tloth. The dielectric voltage-withstand test shall be conducted immediately at

Transient Tests

e station connected burglar alarm unjt, other than that operating from a p
for its intended signaling performanceafter being subjected to 500 supply |
induced transients, and 60 input/output circuit transients while energized fro
rdance with 29.3.1.

ine transients

voltage AC-operated\unit shall:
t false alarm,

erate as.jatended, and

appropriate, retain required stored memory (such as date, type, and location]

here shall not
on or charring
he conclusion

imary battery,
ne transients,
Im a source of

of a signal

hission) within the unit

when subjected to supply line transients induced directly between the power supply circuit conductors of
the equipment under test and ground. Supplemental information stored within the unit need not be
retained.
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47.2.2 For this test, the unit is to be connected to a transient generator, consisting of a 2 kilovolt-ampere
isolating power transformer and control equipment that produces the transients described in 47.2.3. See
Figure 47.1. The output impedance of the transient generator is to be 50 ohms.
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Figure 47.1
Transient generator circuit
St DI D2
oo C 13 12 o
O—4 — A\ \\A\—4
120V g R6
60Hz .
o— D3 D4 R7 M1
—— b, CRO TRIGGER
777, 19 QUTPUT LINE
QUTPUT
T1 c LY ’ \ )
- MRS RZ
T CR L1
. +0T0 R4
CR2 14—9 !
>2 ' 3| | 2 DEVICE
: b—o—— X | +—© UNDER
TEST
C1 C2
T CR1 R5
. | | . O
77
RELAY
52490 CONTROL
C1 — Capacitor, 0.025\uF; 10 kV R1 — Resistor, 22 Ohms, 1 W, comppsition
c2 — Capacitor, 0006pF, 10 kV R2 — Resistor, 12 Ohms, 1 W, comppsition
C3 — QCapacitor; 10 pF, 400 V R3 — Resistor, 1.3 Megohms (12 in geries, 110K
Ohms each, 1/2 W)
CR1 — RRelay,\coil 24V, DC. Contacts, 3-pole, single R4 — Resistor, 47 K Ohms (10 in sefies, 4.7 K Ohms
thaw=each contact rated 25 A_600 VV_AC each 1/2 W)
maximum: All three poles wired in series R5 — Resistor, 470 Ohms, 1/2 W
CR2 — Relay, coil 120 V, AC. Contacts DPDT. R6 — Resistor, 200 Megohms, 2 W, 10 kV
Provides either 120 V or 240 V test circuit. R7 — Resistor, 0.2 Megohms (2 in series, 100 K
Ohms each, 2 W, carbon)
D1 - D4 — Diodes, 25 kV PIV each St — Switch, SPST
L1 — Inductor 15 pH [33 turns, 22 AWG wire, wound S2 — Switch, SPST, key-operated, 120 V, AC, 1 A
on 0.835 inch (21.2 mm) diameter PVC tubing] ~ T1 — Transformer, 2 kVA, 120 V primary, 1:1 (120 V
or 240 V output)
L2 — Inductor, 70 pH [45 turns, 14 AWG wire, wound T2 — Transformer, 90 VA, 120/15,000 V
on 2.375 inch (60.33 mm) diameter PVC tubing]
M1 — Meter, 0 — 20 V, DC T3 — Meter, 0 -20 V, DC
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47.2.3 The transients produced are to be oscillatory and are to have an initial peak voltage of 6000 volts.
The rise time is to be less than 1/2 microsecond. Successive peaks of the transient are to decay to a value
of not more than 60 percent of the value of the preceding peak.

47.2.4 The unit is to be subjected to 500 oscillatory transient pulses induced at a rate of 6 transients per
minute. Each transient pulse is to be induced 90 degrees into the positive half of the 60 hertz cycle. A
total of 250 pulses are to be applied so that the polarity of the transients is positive with reference to earth
ground, and the remaining 250 pulses are to be negative with respect to earth ground.

47.3 Internally induced transients

47.3.1 The product is to be energized in the standby condition while connected to a source of supply in
accordance wih—29-3-+—Fhe-stpply—sotree-is—tobe-interruptedatotat-of-560-times—Eaehinterruption is
to be for apprpximately 1 second at a rate of not more than 6 interruptions per minute., Abthe conclusion
of the test, the product shall operate for its intended signaling performance. Standby power shall be

connected dufing this test.

47.4 Input/oytput circuit transients

47.4.1 The unit is to be energized in the normal standby condition whiléconnected to a source of supply
in accordanced with 29.3.1. All input/output circuits are to be tested as specified in 47.4.2.

Exception: A circuit or cable that interconnects equipment located within the same room need not be
subjected to this test.

47.4.2 Input/qutput circuits are to be tested as specified’in 47.4.3 — 47.4.5. The signaling equipment
connected to these circuits shall:

a) Nat false alarm,
b) Ogerate as intended, and

c) As|appropriate, retain required stored memory (such as date, type, and location of a signal
transrpission) within the unit

when subjectdgd to transient voltage pulses as described in 47.4.3. Supplemental information stored within
the unit need hot be retained:

Exception: Transients’ applied to the modem or interface module of packet switched|data network
systems shalll not affect the operation of the system except for the modem or interface module circuit.
Failure of the |packet switched data network signaling circuit is acceptable if the loss of communication is
annunciated at the receiving station.

47.4.3 For this test, each input/output circuit is to be subjected to five different transient waveforms having
peak voltage levels in the range of 100 to 2400 volts, as delivered into a 200 ohm load. A transient
waveform at 2400 volts shall have a pulse rise time of 100 volts per microsecond, a pulse duration of
approximately 80 microseconds, and an energy level of approximately 1.2 joules. Other applied transients
shall have peak voltages representative of the entire range of 100 to 2400 volts, with pulse durations from
80 to 110 microseconds, and energy levels not less than 0.3 joule or greater than 1.2 joules. The transient
pulses are to be coupled directly onto the input/output circuit conductors of the equipment under test.
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47.4.4 The equipment is to be subjected to 60 transient pulses induced at a maximum rate of six pulses
per minute as follows:

a) Twenty pulses (two at each transient voltage level specified in 47.4.3) between each input/
output circuit lead or terminal and earth ground, consisting of ten pulses of one polarity, and ten

of the opposite polarity (total of 40 pulses), and

b) Twenty pulses (two at each transient voltage level specified in 47.4.3) between any two
input/output circuit leads or terminals consisting of ten pulses of one polarity and ten pulses of

the opposite polarity.

47.4.5 At the conclusion of the test, the equipment shall comply with the requirements of the Normal

Operation Tes

3O tH [aYaY
G, oCCtOTToOUT

48 AC Induc
48.1 Police s

power leads,

ion Test

ation connected burglar alarm units shall not false alarm and_shall operate as intended
when subject¢d to an alternating current induced in any signal leads, initiating’ device legds, loops, DC

br in any other leads which extend throughout the premises wiring.

Exception: AC power leads and any leads consisting of conductors jnsulated from and syrrounded by a

shielding cond

48.2 To deter
of rated voltag
into each circy

48.1 to simuldte induction from AC power sources.

Juctive surface grounded at one or more ends are exempted from this test.

mine compliance with the requirements in 48.1, tfle product is to be energized|from a source

e and frequency in accordance with 29.3.1, and an AC (60 hertz) current is|to be injected
it extending from the product. The AC signaf-current shall be induced as illustfated in Figure
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Figure 48.1
AC induction test circuit

A

1500 ohms 0.01 ufd

O|||H

$2508

49 Polymeri¢ Materials Test
49.1 Polymer|c materials used as an enclosure or for the support of current-carrying partg shall comply
with the appljcable portion of the Standard for Polymeric Materials — Use in Electriqgal Equipment
Evaluations, UL 746C.

50 Battery Rpplacement Test

50.1 The battery connectiong-of-a police station connected burglar alarm unit shall withstand removal and
replacement from the battery terminals without any reduction in contact integrity. Battg¢ries used for
principal power shall be ‘subjected to 50 cycles and standby batteries to 10 cycles of removal and
replacement.

50.2 For this fest,"a product is to be installed as mtended in service and the battery conneg ions removed
and replaced ¢ - e requirements
of the Normal Operatlon Test, Sectlon 30
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51 Drop Test

51.1 As a result of being dropped onto a hardwood floor, as described in 51.2, the electrical spacings
within a portable cord-connected high-voltage product shall not have been reduced below the limits
specified in Spacings, General, Section 27, and Components, Section 28. No high-voltage live parts shall
be exposed. See 9.2.4 and 9.2.5.

51.2 A sample of a portable cord-connected high-voltage product is to be dropped four times from a
height of 3 feet (0.9 m) onto a hardwood floor. If it has corners, it is to be dropped on a different corner
each time, selecting the corners that appear to be most susceptible to damage. If the product has no
corners, it is to be dropped on the four portions that appear to be most susceptible to damage. If the

product is intended to use internally mounted batteries, the batteries shall be in place for this test.

51.3 Followin
having an are

energized 3 h

emitted from

comply with th

52 Strain Re
52.1 Supply
52.1.1 When

withstand for
this test the ¢

52.1.2 A35p
strain relief mg¢ans will be stressed from any angle that the construction of the product perm
not be moven

connections.

52.2 Field-wi

52.2.1 Each |
minute withou

hj the test described in 51.2, the product then is to be wrapped in bleactie
h 14 — 15 square yards to the pound (26 — 28 m?/kg) and having a cognt of

he unit, as evidenced by ignition or charring of the cheesecloth~¥he prog
e requirements of the Dielectric Voltage-Withstand Test, Section-44.

ief Test

cord

tested as described in 52.1.2, the strain relief:means provided on the flex
minute without displacement, a pull of 35 pounds-force (156 N) applied to th

bnnections within the product are to be diseohnected.

ound (15.8 kg) weight is to be securedto the cord and supported by the prod

ent of the cord sufficient to indi¢ate that stress would have been transmitted

Fing leads

pad employed fof field connections shall withstand a pull of 10 pounds-force
I evidence of damage or of transmittal of stress to the internal connections.

d cheesecloth
32 by 28, and

ours at rated voltage in accordance with 29.3.1. There shall not be molten metal or flame

uct shall also

ble cord shall
e cord. During

uct so that the
ts. There shall
to the internal

(44.5 N) for 1
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53 Ignition Through Bottom-Panel Openings Test
53.1 General

53.1.1 Both of the bottom-panel constructions described in 11.1.4 are acceptable without test. Other
constructions are acceptable if they comply with the requirements specified in 53.2.1 — 53.3.3.

53.1.2 These tests do not apply to low-voltage power limited products or to products in which an internal
fault does not produce flame, molten metal, flaming or glowing particles, or flaming drops. See the

Abnormal Operation Test, Section 46.

53.2 Hot, flaming oil

53.2.1 Openings in a bottom panel shall be so arranged and sufficiently small in size and

that hot, flami
is extinguishe

53.2.2 A sanm
position sever
free from draf
(26 — 28 m?/k
sufficient size
enough to cat

ng No. 2 furnace oil poured three times onto the openings from a position ‘al
 as it passes through the openings.

ple of the complete, finished bottom panel is to be securely ‘supported i
al inches above a horizontal surface under a hood or other ‘area that is well
s. One layer of bleached cheesecloth having an area of 14 —15 square yard
g) and a count of 32 by 28 is to be draped over a_shallow, flat-bottomed
and shape to completely cover the pattern of openings in the panel but is r
Ch any of the oil that runs over the edge of the pariel or otherwise does not pa

openings. Th¢ pan is to be centered under the pattern ofiopenings in the panel. The

cheesecloth i
enclosure sur
due to splatte

53.2.3 A sma|
lip and a long
with 10 millilitg
degrees, a fla
(39.7 MU/L) (S
and the oil ign
inches (102
second in a

53.2.4 Five n
clean piece at
Five minutes

5 to be 2 inches (50.8 mm) below the openifngs. Use of a metal screen
ounding the test area is recommended te-teduce the risk of injury to person
ing of the oil.

| metal ladle [preferably not more~than 2-1/2 inches (63.5 mm) in diameter]
handle whose longitudinal axis«is’to remain horizontal during pouring is to bg
rs of No. 2 furnace oil, which'is a medium-volatile distillate having an API gra
5h point of 110 — 190°F (4388°C), and an average calorific value of 136,900
ee Specification for Fuel-Oil, ASTM D396-92). The ladle containing the oil is
ited. After burning.far. 1 minute, all of the hot, flaming oil is to be poured fro
m) above the openings and at a rate of approximately, but not less than,

::ready stream onto the center of the pattern of openings.

inutes after-completion of the pouring of the oil, the cheesecloth is to be rq
d a second 10 milliliters of hot, flaming oil is to be poured from the ladle onto
ater, the cheesecloth is to be replaced again and a third identical pouring i

ew in number
ove the panel

n a horizontal
ventilated but
5 to the pound
pan that is of
ot to be large
5s through the
center of the
br wired-glass
5 and damage

with a pouring
partially filled
vity of 32 — 36
Btu per gallon

to be heated
M a position 4
1 milliliter per

bplaced with a
the openings.
5 to be made.

The openings

are)not acceptable if the cheesecloth is ignited as a result of any of the thre

e pourings.
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53.3 Molten PVC and copper

53.3.1 Openings in a bottom panel shall be arranged and sufficiently small in size and few in number so
that molten polyvinyl chloride and copper dripping onto the openings from above the panel do not pass
through the openings in sufficient quantity to ignite cheesecloth below the openings.

53.3.2 A sample of the complete, finished bottom panel is to be securely supported in a horizontal
position 2-1/2 inches (63.5 mm) above a horizontal firebrick or other nonflammable surface located under
a hood or in a well ventilated area. Two layers of bleached cheesecloth having an area of 14 — 15 square
yards to the pound (26 — 28 m?/kg) and having a count of 32 by 28 is to be placed on the nonflammable
surface. The cheesecloth is to cover somewhat more area than that immediately under the pattern of
openings in the panel. Use of a metal screen or wired glass enclosure surrounding the test area is

recommende tU IGdUUU thU IIOII\ Uf ;Iljuly tU }JUIOUI o al Id UthUl dalllasc dUU tU O}J:Gttcl;ll Of the molten
materials.
53.3.3 A bard 12 inch (305 mm) length of 12 AWG (3.3 mm?) solid copper wire and’a 12|inch length of

12 AWG stran
at an even ra
above the pat
ignited.

54 Mechanic

54.1 The ext¢rnal enclosure of a product containing high-voltage circuits or other than

circuits shall

ded copper wire insulated with 1/32 inch (0.8 mm) of PVC are to Be-melted g
by means of an oxy-acetylene torch and allowed to drop from a point 6 ing
ern of openings in the panel. The panel openings are not acceptable if the

al Strength Tests for Enclosures

vithstand a force of 25 pounds (111 N) for t'minute without permanent di

extent that sp

results in the ¢nclosure contacting live parts, and without causing openings that expose uni

or low-voltag

steel hemisphlere. Any openings that occur during application of the force are to be evalug
to the requirements specified in 9.2.4 and 9.2:5.

54.2 The ext
subjected to t

54.3 The ext
circuits shall v

cings are reduced below the values specified in 27.2 — 27.5, without transient

live parts. The force is to be applied’by the curved side of a 1/2 inch (12.7

ne test of 58.1, except.that the applied force shall be 10 pounds (44 N).

brnal enclosure of ja product containing high-voltage circuits or other than
ithstand an impact of 5 foot-pounds (6.78 J) without permanent distortion to

spacings are
the enclosur

low-voltage liye parts:-The impact is to be applied by means of a solid, smooth, steel sp

(50.8 mm) in

educed belew the values specified in 27.2 — 27.5, without transient distortion
contacting~live parts, and without causing openings that expose uninsu

imultaneously
hes (152 mm)
Cheesecloth is

power limited
stortion to the
distortion that
nsulated high-
mm) diameter
ited according

brnal enclosure of a preduct containing only low-voltage power-limited circuits shall be

power-limited
he extent that
that results in
ated high- or
here 2 inches

iameter and weighing approximately 1.18 pounds (0.54 kg) falling freely fro

rest through

a vertical distahceé of 51 inches (1.31 m). Any openings resulting from the impact are tol be evaluated
according to the requirements specified in 9.2.4 and 9.2.5.

54.4 The external enclosure of a product containing only low-voltage power-limited circuits is to be
subjected to the test described in 54.3, except that the impact is to be 2 foot-pounds (2.7 J), and the
sphere is to fall freely from rest through a vertical distance of 20-13/32 inches (0.52 m).
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55 Special Terminal Assemblies Tests

55.1 General

55.1.1 To determine compliance with the requirements in 16.2.3.1 and 16.2.3.2, representative samples

of the termina

Exception:

| assembly shall comply with the requirements in 55.2.1 — 55.5.2.

not required to be subjected to these tests.

55.2 Disconnection and reconnection

55.2.1 If a wie-s

to be subjectq
55.5.2.

55.2.2 Aterm
in pullout.

55.2.3 Six ter
be subjected
accordance w|
pull on the wi

55.3 Flexing
55.3.1 The w

55.3.2 Six ter
to be subjecte]
in 3 pounds-f
junction, each
to the termina

ernate disconnections and reconnections prior to the tests describ

d to 20 alt

Terminals complying with the requirements in any of the standards specified in 16.2.1.2 are

each terminal
ed in 55.2.2 —

nal connection shall withstand, without separating from the wire, the,applicatipn of a straight
pull of 5 poundis-force (22.2 N), applied for 1 minute to the wire in the direction that would m

minal assemblies using the maximum wire size and six using the minimum w
to this test. If a special tool is required to assemblerthe connection it is 1
th the manufacturer’s instructions. Each sample iS.{obe subjected to a gradu
e until the test pull of 5 pounds-force (22.2 N) isiattained.

test
re attached to a terminal shall withstand five right angle bends without break

minal assemblies employing the'maximum wire size and six with the minimun
d to this test. The terminal is'to-be rigidly secured to prevent any movement.

brce (13.3 N) tension andiheld at a point 3 inches (76.2 mm) from the te
wire is to be bent at a. right angle from its nominal position. The wires are to
s using any special teol required, according to the manufacturer’s instructior

st likely result

ire size are to
o0 be used, in
ally increasing

ing.

N wire size are
(Vith each wire
brminal-to-wire
be assembled
S.
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55.4 Millivolt drop test

55.4.1 The millivolt drop across a terminal connection using the maximum and minimum wire sizes
intended to be employed, and with the terminals connected in series, shall not be greater than 300
millivolts with the maximum current specified by the manufacturer flowing through the terminal
connections and the circuit connected to rated voltage.

55.4.2 Six terminal assemblies employing the maximum wire sizes and six assemblies employing the
minimum sizes are to be subjected to this test. The wires are to be assembled to the terminals, using any
special tool, if required, according to the manufacturer’s instructions. The millivolt drop then is to be

measured by using a high impedance millivoltmeter.

55.5 Temper

€3
L

55.5.1 The mpximum temperature rise on a terminal junction using the maximum and(minimpum wire sizes

with which th
ambient temp

55.5.2 Six tefminal assemblies employing the maximum wire size and six\employing the

are to be sub
required, accq
subjected in g
temperature r
POLICE STA]
56 General

56.1 The req
the connectio

b) Th
Syste

c) Th

56.2 Police {

!

a) Directly;

terminal is intended to be employed shall not be greater than 30°C ((54°F
prature of 25°C (77°F).

ected to this test. The wire is to be assembled to the tefminals using any s
rding to the manufacturer’s instructions. The maximum-current to which th
ervice is then to be passed through the series connection of the terminals.
se then is to be measured by the thermocouple method after temperatures h

[ION RECEIVING AND TRANSMITTING UNITS

of an alarm system to a police\department:

rough a central station complying with the Standard for Central-Station Burgl
ms, UL 611, or thie\Standard for Central-Station Alarm Services, UL 827; or

fough a residential monitoring station complying with UL 611, UL 827, or bot

performance rlequirements specified in Sections 7 — 55 and 57 — 61.

tationnalarm receiving and transmitting units shall comply with the cor

based on an

minimum size
pecial tools, if
e wire will be
The maximum
ave stabilized.

irements in Sections 57 — 61 coven police station alarm receiving and transnpitting units for

ar-Alarm

n.

struction and



https://ulnorm.com/api/?name=UL 365 2018.pdf

JANUARY 31, 2018 POLICE STATION CONNECTED BURGLAR ALARM UNITS AND SYSTEMS - UL 365 77

57 Common Requirements

57.1 The connection between the protected premises and the police station is usually predicated on the
use of transmission wires or cables leased from the local telephone or telegraph company.

57.2 The receiving equipment and the subscriber's equipment shall include operating instructions in a
form that will be convenient for reference. See Marking, General, Section 109.

57.3 The protected premises alarm controls shall be such that the act of opening and closing the

protected premises in the prescribed manner does not transmit an alarm.

57.4 Signals shall be indicated both audibly and visually at the receiving equipment.

57.5 To perm
the alarm has

58 Direct-Co

58.1 The req
receiving unit

58.2 The alarn
alarm or troulf
are opened o

58.3 Switches
the circuit is r
silencing of th
signal for an 4

58.4 The aud
separate protd
marked.

59 Transmitter-Connected Units

59.1 If alarm
recording unit

59.2 Each s\

t normal opening and closing, the transmitted signal may be delayed up t0'45
been initiated.

hnected Units

lirements in 58.2 — 58.4 apply if each alarm system is conneeted directly tq
in the police station or central station.

M transmission circuit lines outside the protected prémises shall be arranged
le signal at the police station or central station té/which they are connected
shorted.

5 shall be provided for silencing the audible~g@larm, but the visual signal shall bg
bstored. Restoration of the alarm circuit, to normal operation shall be clearly

larm from any other protected premises on the same system.

ible signal at the police station or central station may be common to as
cted premises, but the visual signal shall be individual to each premises and 4

systems are-cohnected by coded transmitters on a common alarm transmiss
in the palice station or central station, the requirements in 59.2 — 59.13 shal

bseriber's premises shall have at least one code transmitter. Not more

transmitters nmpay_be connected in any one station circuit, and each transmitter shall givg

seconds after

an individual

to actuate an
if these lines

b retained until
ndicated. The

e audible signal for a single protected premises on the system shall not disabble the audible

many as 100
hall be clearly

on circuit to a
apply.

than 25 code
an individual

distinct signal readily distinguishable as coming from that circuit rather than from any other such circuit in
the police station or central station.

59.3 The transmitting mechanism shall be enclosed in a protected cabinet and shall have sufficient
mechanical strength to prevent the defeat of the mechanism, using ordinary tools, before three rounds
have been transmitted. See the Mercantile Premises Alarm Systems, Attack Tests, Section 69, and 71.1.
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59.4 The transmitter shall operate so that in the event of disturbance of the subscriber’s protective circuit,
the code signal transmitted shall be repeated not less than three times.

59.5 Electrically operated transmitters shall be provided with supervision over both their source of energy
and their propelling mechanism.

59.6 Spring-wound or mechanically operated transmitters shall be provided with supervision over the
wound condition of the mechanism.

59.7 Winding keys projecting outside of the case shall be constructed so that it is not possible to apply
reverse rotary pressure sufficient to stop the mechanism before one complete round of the code signal is

sent in.

59.8 Actuatio

59.9 The circpit shall be arranged so that a single ground or single break in the gircuit will;
a) Ndt prevent the reception of alarm signals from any transmitter on that circuit aj
b) Ingdicate such condition or conditions by a distinctive trouble‘sighal at the recei
equipment.

59.10 Code tfansmitters shall be capable of actuating printing fegisters or other recording

59.11 An aud
received. This

59.12 A polic
shall be actu
arrangement
promptly.

59.13 A visud
ground, or oth

ible supervisory signal shall be provided to_sound during the time a code ¢
signal may be common to not more than25 police station or central station

b station or central station line unit.shall be provided with a visual supervisor]
hted during the time a signal is ‘being received form any equipment on i
Ehall be such that the circuit from which the signal is being transmitted ma

| supervisory signal shall-also indicate whenever the circuit is being operated
er temporary fault.

n of the transmitters shall open and close a circuit to related receiving equiprlnent.

nd

ing

instruments.

ignal is being
line circuits.

y signal which

s circuit. The
y be identified

with a break,
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60 Other Methods of Alarm Transmission

60.1 A method of transmitting alarm signals to remote locations other than that specified in
Direct-Connected Units, Section 58, or Transmitter-Connected Units, Section 59, may be used when the
method complies with the applicable requirements in the Standard for Central-Station Burglar-Alarm Units,
UL 1610, or the Standard for Digital Alarm Communicator System Units, UL 1635.

Exception: If the transmission is directly to the police department, the equipment is only required to
transmit alarm signals (and the 24 hour supervisory signal if the equipment complies with UL 1635). If the
transmission is to a central station or to a residential monitoring station (see 1.8 and 56.1), opening and
closing signals are optional but all other signals will be required.

61 Standard

bremises shall
by any of the

61.1 The conpecting line between the police station or central station and the protected
be supervised so as to detect automatically, and within 6 minutes, a compromise attempt
methods desdribed in 61.3.

Exception: During the disarmed period, the time to detect a compromise may be longer tf
but shall not Be longer than 60 minutes, if (a) — (e) are met.

an 6 minutes,

a) The method used to detect and report a compromise attempt shall be applied 4t a

statisfjcally random rate. The minimum time of a randofm’ check for a compromise attempt shall
be 5 minutes or less
b) The system shall check for substitution of premises equipment when it is armed. If

substftution has occurred the system shall provide an alarm signal to the police station or

centrdl station. The check shall be made. by, some automatic means, such as an id
code built into read only memory, ratherthan relying on some action or acknowled
user that an acknowledgment signahhas been received from the police station or (
indicafting that the police station oreentral station has received a normal closing s

c) A protection system that uses this method of checking for a compromise attem,
two methods of signal transmission to the police station or central station. Loss of
methad of signal transtnission shall be annunciated at the central station receiver
secorlds.

d) An alarm signal shall be sent to the police station or central station over both n
signal transmiission. Only one of the transmission methods need comply with the |
irements. The other shall comply with the requirements of one of the methods

entifying
lgment by the
tentral station,
gnal.

bt shall use
the second
within 200

nethods of
ne security
of signal

ission of this standard.

e) The following faults on the antenna circuit on an RF system that prevents communication to
the central station shall be annunciated as a problem condition at the central station receiver

within 200 seconds. A fault is defined as:
1) A single open, or
2) A single earthground, or

3) A wire-to-wire short.
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61.2 With reference to the requirements in 61.1, a compromise is the disconnection of the protected
premises from the connecting line or communication channel in a manner that:

a) Does not cause a signal at the police station or central station and

b) Allows entry into the protected premises without causing a signal at the police station or
central station.

61.3 A compromise attempt by any one of the following methods shall be detected:

a) The substitution of resistance;

d) Re
or cor
premi

e) Int
hertz)
the cd
the pn

ent installed on the protected premises. If there is a 95 percent probability
uipment is considered in compliance with this method;

facture as the
bf detection,

introduction of information recorded by a portable tape recorder from the connecting line

hmunication channel between the police station or centralstation and the pr¢
5es; or

roduction of a synthesized signal, produced by a portable variable frequency
signal generator capable of producing sinusoidal; square, and sawtooth way
nnecting line or communication channel between the police station or centra
ptected premises.

61.4 The compromise attempts described in 61.3care to be conducted at the protected p

end of the co
premises.

61.5 The coni
the transfer is

61.6 Voltmetd
be used to de|

61.7 The amy
the normal sig

61.8 The fred

nnecting line or communication channel, and at terminals located outside of
promise equipment used‘is-to be introduced by a quick-action multiple-pole
accomplished in 5 milliseconds, or less.

rs, ammeters, oiimmeters, and frequency meters with 5 percent or greater a
termine the adjustment of the compromise equipment used in 61.3 (a), (b), (

litude of-fhie-compromise signal introduced in 61.3 (d) and (e) is to be within
nal.

tected

(20 — 20,000
e forms, onto
| station and

emises at the
the protected

switch so that
ccuracy are to

H), and (e).

10 percent of

dency of the compromise signal introduced in 61.3 (e) is to be within £10

percent of the

normal signal.

61.9 A compromise attempt by any one of the methods in 61.3 shall cause a locked-in alarm signal
requiring attention by police station or central station personnel.
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61.10 It is not required that an alarm signal caused by a compromise attempt be distinguishable from a
normal alarm signal.

61.11 If a number of systems depend on one signaling line or communication channel, the system against
which a compromise attempt is made in accordance with 61.3 shall be identified and the attempt shall not
cause confusing signals from any of the other systems on that line or channel.

62 Encrypted Line Security Equipment

62.1 In addition to the requirements of 61.1, encrypted line security equipment shall use equipment

encryption algorithms of a minimum of 128 bits to provide protection against a compromise attempt.

62.2 For proq
validation of €
46-3] or valida
National Instit

62.3 A compn
an audible an
signal shall bg
shall be class

PROTECTED

63 Subscriber’s Control Units

63.1 The sub|
attachments,
Sections 57 -

63.2 Control

safe, or an extent number 1 stockroom*shall be electrically protected so that no opening g

of sufficient si

63.3 Control linits mounted inside"the protected area shall have the cover electrically supe

the protective

ncryption algorithms [for example, Federal Information Processing Standards
tion of security requirements for cryptographic modules (for example, EIRS 1

ite of Standards and Technology (NIST) shall be provided.

pmise attempt against a system provided with encrypted line security equipmg
0 visual signal within 6 minutes that will require attention by“central station g
stored after it is acknowledged. Equipment complying with the requirements
fied as encrypted line security equipment.

PREMISES EQUIPMENT

scriber’s control unit shall provide for the“connection of protective wiring, cg
and shall provide for the transmission of an alarm signal to a police de
61.

Linits and terminal panels intended to be located outside of a complete vau

ve to permit defeat of the-system without signaling an alarm condition.

wiring circuit t_protect against unauthorized opening. See 11.2.3 and 71.3.

mpliance for the

(FIPS) 197 or
40-2) with the

nt shall cause
ersonnel. The
in this Section

nductors, and
partment. See

It, a complete
an be created

rvised through
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64 Outside Alarm Devices

64.1 Outside sounding devices shall be of the enclosed type and shall comply with the Standard for
Audible Signaling Devices for Fire Alarm and Signaling Systems, Including Accessories, UL 464, for
outdoor use and with audibility requirements given in 67.5 — 67.9 and 77.10 — 77.14. Also see Outdoor
Use Equipment, Sections 111 — 123.

64.2 The construction of the outside alarm housing shall be such that it will shed water when mounted as
intended. Sufficient drain openings shall be provided in the lowest part of the housing to prevent
accumulation of water. See the Rain Test, Section 116.

64.3 Protective linings employed in housings shall be sealed in a moisture-tight envelope unless of rust

7]

resisting mate
spaced not le
that would reg

64.4 Instrumdg
housing to av

64.5 Ringing
washers or th

65 Intrusion
65.1 Intrusion
detector, pro
appropriate p
MERCANTIL
GENERAL

66 Construci
66.1 Alarm u

Standard and
Maintenance,

1

1ol + ‘ol it HP~¢ 3 i L HY ol daeal £ H Lot lZiH
AU iumcatbUu tu 1T olot LUTITUOIVUTT. T Al ' To UTPTTIUTU UpPUTT TUT Thouiatvvlt, nmveo Ll

5s than 1/4 inch (6.4 mm) nor more than 1 inch (25.4 mm) from the housing
ult in an alarm if they contact the protective lining.

nts and connecting wire shall be located at a sufficient height @bove the
bid saturation with water, snow, and the like.

b equivalent to prevent loosening.

Detection

detection portions of a police station connected burglar alarm unit, such

rformance requirements of the Standard for Intrusion-Detection Units, UL 63

PREMISES ALARM SYSTEMS

ion

pits shall comply (with the applicable requirements for construction and perfo
shall, in addition; comply with the requirements in Circuit and Operation, S
Section 68:

nings shall be
or other parts

bottom of the

mechanisms and other apparatus in housings subject to vibration shall be moynted with lock

as a motion

imity detector, sound detector, vibration“detector, or the like, shall comply with the

9.

rmance in this
pction 67, and
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67 Circuit and Operation

67.1 The protective circuits shall be of the electrically-supervised type, arranged to produce an alarm if
the protective circuit is opened, if circuits of opposite polarity are crossed, or if an initiating device in the
circuit transfers to the alarm condition.

67.2 A time delay of up to 1 second to prevent accidental alarms resulting from momentary breaks,
crosses, leakage to ground, or the like, is acceptable in circuits where quick reaction to such alarm
conditions is not required.

67.3 The circuit shall be constructed so that once an alarm is initiated from protective circuits it cannot be

stopped by removing the cause thereof.

67.4 Provisio

time it is placed on duty for the closed period.

67.5 The ala
position, shall
sound pressu
voltage. See ]

67.6 The sou
qualified for
Broad-Band N
Determinatior
Reverberation
using the com
power shall th
an equivalent

in which:
Lp is 1
L, is

Ris t

h shall be made for the user to conveniently test the operability of the proteeti

m sounding device, mounted within its intended housing and(in-its inter
provide a sound output equivalent to that of an omnidirectional source with
(e level of at least 85 decibels at 10 feet (3.05 m) while connected to a s
9.3.1.

nd power output of the alarm sounding device shall\be measured in a rev
bure tones under Precision Methods for the Détermination of Sound Po
oise Sources in Reverberation Rooms, ANSI S12.31-1990, or Precision M
of Sound Power Levels of Discrete-Frequency and Narrow-Band Noig
Rooms, ANSI S12.32-1990. The sound power in each 1/3 octave band shall
parison method. The A-weighting factor shall be added to each 1/3 octave b
en be determined on the basis of actual power. The total power shall then b
sound pressure level for a radius -of 10 feet (3.05 m) using the following forn

Lo -L,, - 20Log;R - 0.6

he converted sound pressure level,
he sound-power level measured in the reverberation room, and

ne radlius for the converted sound pressure level (10 feet).

bn circuit each

ded mounted
an A-weighted
purce of rated

brberant room
ver Levels of
bthods for the
e Sources in
be determined
and. The total
b converted to
hula:

- onanifind | volisaao ic

67.7 The out
minimum valu

I
POt SpPpTTmToTTT

n G876 chall nat hn lnco than 90 AaailhAala g
OO —ortarr

han thAa
™ TOT o CTC oot Oz GTCrioCTo— Wit

u
v OoragC o

e specified in the Undervoltage Operation Test, Section 35.

duced to the

o
C

67.8 The alarm sounding device, with its power supply, shall produce sound at the level specified in 67.5
for not less than 15 minutes.
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67.9 An alarm cutoff feature shall not operate in less than 15 minutes.

67.10 The sounding of the protected premises audible alarm may be delayed by not more than 5 minutes,
but the transmission of an alarm to the police station or central station shall be delayed not more than 45
seconds after the alarm has been initiated. See 57.5.

67.11 There shall be an indication, at the time of setting the system, that all protection up to the egress
door is set for duty.

67.12 The system shall be such that the setting of closed-circuit wiring, detection devices, or alarm
sounding device circuits is not dependent upon the operation of an egress-door-actuated switch or
transfer mechanism on the door unless failure of these switches to operate as intended at closing time

gives position

67.13 Key-op|
cylinders com

67.14 Switchgs other than the entrance door shunt, that permit convenient shunting of

protection by
remind the us

67.15 The ler
established in

67.16 There
supply.

67.17 Either
a trouble sign
of supervising

67.18 The sy
and its sourcd

68 Maintenance

68.1 Installati
contract or ag
operating con
regular maintg

H W~ H 'H PP 1 Y
muTroAativIim tu uaic uotTt.

blying with the Standard for Key Locks, UL 437.

the user, shall not be used unless audible or visual indicators, or both, a
br to remove the shunt.

gth of the time delay intended to prevent an alarm during ingress, shall not e
71.2 and shall not, in any case, exceed 60 seconds.

hall be constant indication to the user, of the condition of the protection

graduated milliammeter in the protection circuit or an underload device adjus
| when the current in the protection: circuit drops to a certain value are accep
the condition of the protection=¢ircuit power supply.

5tem shall be arranged toprovide at least one daily automatic test of the sg
of energy.

pns shall be\'maintained by the alarm service company under provisiong
reement.5They shall be inspected at intervals that will maintain the system
Hition. “The interval between regular maintenance inspections shall not excee
nance inspection may be done in parts throughout the year.

erated controls located outside of the protected area shall employ high-security locking

ortions of the
e provided to

ceed the time

circuit power

ted to operate
table methods

unding device

of a service

n its intended
d 1 year. The

68.2 In the case where the alarm receiving equipment is the responsibility of a company other than the
operating company, that second company shall be a qualified alarm installer and there shall be an
agreement between the two companies that will provide the same maintenance and service as though one
company is responsible for all of the equipment.
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68.3 The alarm service company shall maintain a means of receiving requests for service at all times and

shall keep a p

ermanent record of the time and date that:

a) A request for service is received,

b) Se

rvice begins, and

c) The repairs are completed.

Requests for service shall be received by alarm service company personnel. Or, a method shall be
devised that will result in the beginning of service within the time interval indicated in 68.5.

68.4 The alanm

how to conta
promptly repo

68.5 Repairs
service. The
center to an

Exception: T
next open forl
Authorization
to delay servi

a) Tin
b) N&
c) N4
68.6 The op
distributed thr

68.5. Service
such parts an

4

bt the company for service. The method of communication shall allow,the
t trouble conditions.

to a mercantile alarm system shall begin within 18 hours after theyreceipt o
arm system installation shall not exceed 3 hours in a land-based vehicle.
he beginning of repair service may be extended to the time that the protec
business when the subscriber to the alarm service provides written or ora
Shall be given to alarm service company personnél:when the subscriber make
ce. When authorization is given, the alarm service company shall make a req
ne and date of the authorization,

me and identification code of the person giving the authorization, and

me and address of the companj.receiving alarm service.

brating company shall smaintain authorized service stations in sufficient
pughout the territory served as necessary to provide compliance with the

stations shall employat least one expert repairman and shall maintain on h
I materials as required to fully maintain all equipment in its territory.

fnstructions on

subscriber to

a request for

aximum range of travel (driving time) from the company’s main business locgtion or service

ed property is
authorization.
S the decision
ord of the:

number and
equirement in
and a stock of
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69 Attack Tests

69.1 General

69.1.1 These tests are to be conducted as required to verify compliance with the requirements for Tamper
Protection, Section 71.

69.2 Test method

69.2.1 The tools used in the attack tests against control units, power-supply enclosures, alarm housings,
or the like, are to include the type of tool intended for use with the fasteners used to assemble the product

(excluding a key or |

the blade tip t
and a wire ¢
enclosure und

69.2.2 The product under test is to be securely mounted in its intended position-on a 3/4 i

thick plywood
then to a subs

69.2.3 A sing
a) A
b) A
c) A

69.2.4 The fo
(3.2 mm) widd

69.2.5 If the
conduit in an
described in §

69.2.6 Knock

69.2.7 The d
sounding-devi

ock pick), a blade type screwdriver not more than 8 inches

(_203 mm)

tter. The use of a wire cutter is t
er attack.

0 be restricted to the cutting of conduct

board that extends not less than 12 inches (305 mm) beyond each edge of th
tantial rack.

e operator is to subject the product to:

lisassembly attack using the tool intended for thetfasteners used to assembl
orcing attack using the blade type screwdriver,-and

ombination of disassembly and forcing\attacks.

Fcing attack is to be directed against'the enclosure cover, against any slot at
, and against any other unobstructed opening having a dimension of 1/8 inc

humber of knockouts in anvenclosure exceeds the number required for the
installation, all knockouts are to be subjected to a forcing attack using th
9.2.1.

puts in the mounting surface of an enclosure are not to be subjected to attag

in length from
m) diameter,
ors inside the

nch (19.1 mm)
e product and

e the product,

least 1/8 inch
N or more.

connection of
e screwdriver

k. See 9.2.6.

ameter df¢an opening provided in the control unit for conductors other than the alarm

ce power conductors, shall not exceed 3/8 inch (9.5 mm) and the openin

subjected to

subjected to gttack using the screwdriver described in 69.2.1.

ttack if only one is provided. If more than one such opening is provided,

j shall not be
each shall be
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70 Attack Resistance Time

70.1 A product complying with the requirements of Tamper Protection, Section 71, shall resist the attack
specified in the Attack Tests, Section 69, for the length of time required to transmit the off premises signal
to the alarm receiving location specified in 1.8.

70.2 If an attack against the control unit in an attempt to silence the local alarm sounding device will not
prevent the complete transmission of a signal to the off premises receiving location, the control unit is not
required to offer an attack resistance. This requirement applies to a transmission system that either
immediately transmits a signal or results in an indication at the receiving location that the control at the
protected premises is no longer functioning.

70.3 If an at R i ekt HE prevent the
complete tranpmission of a signal to the off premises receiving location, the attack resistance time shall
be as follows:

a) For a transmitter system, the complete transmission of at least three-complete pode rounds.
If the humber of pulses in each round affects the length of time required to transmjt the round,

an average length of transmission shall be used to determine the attack time. A unit that can be
set fof 111 — 999 shall use the code 555 or 456.

b) For a digital alarm communicator transmitter complying with the requirements for the
Standprd for Digital Alarm Communicator System Units{ UL 1635, sufficient time tq allow the
transmitter to contact its digital alarm communicator receiver, transmit an acceptahle signal, and
receivie a shut down signal, assuming that contact is'made with the receiver on th¢ first attempt.
The s|owest transmission time is to be used. Aséven digit number is to be used assuming that
the regeiver is in the same area code. The transmission shall be over a local public telephone
system. Ten transmissions shall be made @nd the average time to complete the transmission
shall lpe the required attack resistance time.

Exceqtion: The manufacturer may:specify the slowest transmission format suitablge for use in an
alarm|system installed in accotrdance with the requirements of the Standard for Ipstallation and
Classffication of Burglar and, Heldup Alarm Systems, UL 681.

c) Fof a one-way radi@ system, sufficient time to allow the radio to make contact with its
receivier and deliver @a_complete alarm signal.

70.4 If turning an alarm¢system off will prevent the transmission of a complete alarm to thg off premises
receiving locafion, the-switch used to turn the alarm systems off shall:

a) Bel key operated or

b) Require the input of a code having at least 1000 possible codes.

Exception: This is not required for a transmission system that either immediately transmits a signal or
results in an indication at the receiving location that the control at the protected premises is no longer
functioning.
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71 Tamper P

rotection

71.1 The alarm sounding-device power supply, control switches, and circuits that can be cut or
short-circuited to silence the alarm sounding-device shall be located in enclosures that are:

a) At

least equal in strength to 0.053 inch (1.35 mm) minimum sheet steel and

b) Provided with door or cover securing devices, and otherwise constructed to resist attempts
to silence the alarm by the attack methods described in the Mercantile Premises Alarm

Systems, Attack Tests, Section 69, for the period of time specified in Attack Resistance Time,
Section 70.

71.2 Each atf
70, for an add
The minimum

71.3 The doo
shall be arran

a) Th

and

b) An
71.4 The con
0.067 inch (1

sheet steel, cq
surface or an
duty. At least

| PP I F'H ol PR 1 + 3 HP | H +Po~ BH At L H=x 3
U\ To TV UC UUTTUTTUC\U UU_YUI A urc 1ot }JUIIUU OPUUIIIUU T AAUN TTOOTolAarnive
itional 60 seconds, or until the alarm has been silenced, and the additional
additional time recorded shall establish the maximum time delay descfibed i

r or cover of the control unit and sounding-device power supply @nelosure,
ped so that:

e door or cover must be closed and secured before the user'can set the sys

alarm is initiated if the door or cover is opened while the system is set for d

struction of an outside alarm housing (see 6.4) shall be at least equivalent ir
70 mm) sheet steel outer housing and an‘electrical inner lining of 0.053 ir

attempt to disassemble it shall result;in an alarm signal when the alarm sy
bne-half of the outer-cover-securing devices shall be supervised so as to res

Time, Section
ime recorded.
n 67.15.

Or enclosures,

tem for duty

uty.

strength to a
ch (1.35 mm)

vering all sides except the back. An attempt to remove the alarm housing from its mounting

stem is set for
Ult in an alarm

signal if any gre removed while the alarm sysiem is set for duty. If the alarm housing is infended for use

out-of-doors, i

71.5 The outé¢r and inner housings .shall be connected in the closed protection circuit or

electric liningg
similar tools.

71.6 Connect
circuit that en|
connected to

t shall comply with Sections™1#+1 — 113.

shall be used so that an alarm will result if the housing is penetrated by dril

on of linings, housings, and housing contacts shall be supervised by the clo
ters and.deaves at different points. If the housing is intended to be ground
he correet circuit with respect to single-circuit protection wiring.

fully insulated
s, pry bars, or

sed protection
ed, it shall be

71.7 The alar

M housing shall resist, for 120 seconds, attempts to silence the alarm by the gttack methods

described in the Mercantile Premises Alarm Systems, Attack Tests, Section 69. The alarm is to be silent
when the attack is started and the attack shall initiate the alarm.

71.8 An inside alarm sounding device shall be arranged so that opening the outer door or cover of the

housing shall

result in an alarm signal when the alarm system is set for duty.
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71.9 The alarm housings described in 71.4 shall be provided with an opening or knockout for the
connection of conduit or electrical metallic tubing in the mounting surface of the housing that is to be used
for the conductors used to supply power to the alarm sounding device. The opening or knockout in the
housing described in 71.4 shall only be accessible when the cover of the inner housing or lining is
removed.

Exception: Such an opening is not required if the power supply for the alarm sounding device is located
within the alarm housing.

71.10 An inside audible alarm sounding device shall provide for the connection of conduit or electrical
metallic tubing or shall provide for mounting to an electrical back box that will provide for such connection.

ine-Devi

72.1 In a mefcantile burglar alarm system, a mercantile alarm sounding device located within a building
but outside th¢ protected area, is acceptable, provided it is rated for outside service and alarm conditions
are transmittef to:

72 Alarm So|

a) Th
prope

e dispatch location of the law enforcement agency having jurisdiction over th
ty or

e protected

b) A br Central-

Statio

tentral station or residential monitoring station complying with the Standard f
h Alarm Services, UL 827.

72.2 In a mefcantile burglar alarm system, an alarm sounding device located within the a
protection, or putside the area of greatest protection butwithin an area protected by an ala
that shares g common control unit with the system“installed in the area of greatest
acceptable provided it is rated for inside service and“alarm conditions are transmitted to:

ea of greatest
m system and
protection, is

a) The dispatch location of the law enforcement agency having jurisdiction over th
propefty or

e protected

b) A ¢entral station or residential monitoring station complying with the Standard fpr Central-

Statioh Alarm Services, UL\827.

72.3 An inside sounding device shall be mounted at least 10 feet (3.05 m) above the
surface of the ceiling. When there is fixed construction within the area that could provide
intruder, the falarm sounding device shall also be mounted at least 4 feet (1.2 m),
horizontally, away frem/the edges of the fixed construction or at least 10 feet (3.05 m) ab
minimize accgss by an intruder.

loor or at the
access for an
as measured
pve it so as to
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LINE SECURI

73 General

TY

73.1 Standard line security systems shall comply with requirements in Sections 66 — 72 and Standard
Line Security Equipment, Section 61.

73.2 Encrypted line security systems shall comply with requirements in Standard Line Security
Equipment, Section 61, and Encrypted Line Security Equipment, Section 62.

MERCANTILE SAFE AND VAULT ALARM SYSTEMS

DETAILS

74 General

74.1 Systems
requirements
equivalent prd
also 63.2. In

Line Security

74.2 Encrypt
Equipment, S

for police station connected burglar alarms for mercantile premises, or

hddition, standard line security equipment shall comply with“the requiremen
Fquipment, Section 61.

ed line security systems shall comply with réquirements in Standard
pction 61, and Encrypted Line Security Equipment, Section 62.

75 Circuit and Operation

75.1 The led
mechanically
Holdup Alarm
cutting or sho

75.2 If the sy
same alarm h
wiring shall ng

ds providing operating power to.the"alarm sounding device shall be e
protected as required in the Standard for Installation and Classification @
Systems, UL 681, or the circuit'shall be constructed so that the system is n
t-circuiting connections between the control unit and the alarm housing.

stem makes provision.for‘connection of vault or safe wiring to the same cirg

t defeat the safe{or vault wiring.

for mercantile safes or vaults and standard line security equipment’ shall comply with the

shall provide

tection, and shall comply with the requirements in Circuit ahdvOperation, Sgction 75. See

s in Standard

Line Security

ectrically and

f Burglar and
bt defeated by

uit and to the

busing used with premises wiring on the surrounding premises, tampering with the premises
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BANK SAFE

AND VAULT ALARM SYSTEMS

POLICE STATION CONNECTED BANK SAFE AND VAULT BURGLAR ALARM UNITS

76 General

76.1 Police station connected bank safe and vault burglar alarm units shall comply with the requirements
specified in Mercantile Safe and Vault Alarm Systems, General, Section 74, and Circuit and Operation,
Section 75, and with the requirements in Bank Safe and Vault Alarm Systems, Circuit and Operation,
Section 77, and Maintenance, Section 78.

77 Circuit and Operation

77.1 All syst

s shall employ a closed-circuit cable for connecting the safe or vault to the

so that an alafm is produced if the cable is severed or disconnected.

77.2 When t

system is placed on duty, a timer in the system shall prevent the turning (

time set by the user, of the door protection and of other circuits that are inoperative du

period. The ti

77.3 The doo
so that they 4
minutes after

er shall be capable of covering a closed period of at least 96-hours (4 days

I protection and other circuits that are inoperative during the open period sha
re placed on duty manually at the time of closing<r automatically by the t
Closing of the door and setting of the system for the Closed period.

77.4 The requirements of 77.2 and 77.3 may be provided by.a 7 day (1 week) timer that wil

place the prot

pction on duty not later than 10 p.m. and remove it not sooner than 6 a.m. the

day. These times may be revised if they conflict with normal business hours of the protecteq

The timer shg
protected key
to adjust the N

77.5 An audil
winding of any

77.6 The mai
housing shall

77.7 Auxiliary
units may be

Il automatically maintain the protection on duty on Sundays and holidays.
or combination control shall be provided for the user to change the ON and (
oliday carry-over as required.

le or prominent visual signal (or absence thereof) shall indicate automaticall
time-control mechanism-is neglected.

n protective circuits, linings, and attachments on the safe or vault, control un
be of the normally closed circuit fully supervised type.

protection circuits used to supplement or reinforce the main protective dev
pf the mensupervised type.

77.8 Systems

employing sound-, vibration-, or proximity-detector systems shall includg

alarm housing

DFF, prior to a
ring the open

).

Il be arranged
mer within 30

automatically
next business
| vault or safe.
An electrically
DFF times and

to the user if

its, and alarm

ices on these

provision for

testing the operation of detectors and all associated relays and circuits without sounding t
Intrusion Detection, Section 65.

he alarm. See

77.9 Provision shall be made for a separate test of detectors in each safe or vault connected to a single

control unit.
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77.10 The alarm sounding device mounting within its intended housing and in its intended mounting
position, shall provide a sound output equivalent to that of an omnidirectional source with an A-weighted
sound pressure level of at least 87 decibels at 10 feet (3.05 m) while connected to a source of rated
voltage. See 29.3.1.

77.11 The sound power output of the alarm sounding device shall be measured in a reverberant room
qualified for pure tones under Precision Methods for the Determination of Sound Power Levels of
Broad-Band Noise Sources in Reverberation Rooms, ANSI S12.31-1990, or Precision Methods for the
Determination of Sound Power Levels of Discrete-Frequency and Narrow-Band Noise Sources in
Reverberation Rooms, ANSI S12.32-1990. The sound power in each 1/3 octave band shall be determined
using the comparison method. The A-weighting factor shall be added to each 1/3 octave band. The total
power shall then be determined on the basis of actual power. The total power shall then be converted to

an equivalent OUUIId MICoourT :UVU: fUI A |ad;uo Uf 10 fcct (3.05 III) UO;IIH thU fU::UVV;IIy fUII ]Ula:

Lp = LW - 20Log10R - 06

in which:
Lp is the converted sound pressure level,
L, is the sound power level measured in the reverberationoom, and
R is the radius for the converted sound pressure level.(10 feet).

77.12 The oufput specified in 77.10 shall not be less thanz84 decibels when the voltage is feduced to the
minimum valug specified in the Undervoltage Operation\Test, Section 35.

77.13 The alarm sounding device, with its power supply, shall be capable of sounding at the level
specified in 77.10 for:

a) Nat less than 15 minutes nor.more than 30 minutes if the alarm condition has not cleared or

b) Ngt less than 5 minutes if.an automatic feature is provided to silence the alarm|and reset the
system if the alarm systém has cleared.

77.14 A mechanical ringer shall give an indication automatically to the user when oply 5 minutes
operating power remains)in‘the sounding device.

77.15 The sopnding-of the local alarm may be delayed by not more than 5 minutes, but thg¢ transmission
of an alarm tq the\police station or central station shall be delayed not more than 45 secpnds after the

alarm has beén-hitiated—See-575-

77.16 If the system design provides for two electrically powered alarm sounding devices, and one is to
be mounted inside and one outside the building, the inside alarm shall have resistance to tampering and
an audibility equal to that specified for a single outside alarm.
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78 Maintenance

78.1 Repairs to a bank alarm system shall begin within 24 hours after the receipt of a service request. In
cases where access to the protected property is controlled by a time lock not scheduled for release within
24 hours of the service request, service shall begin when the time lock releases. The maximum range of
travel (driving time) from the company’s main business location or service center to an alarm system
installation shall not exceed 6 hours in a land-based service vehicle.

Exception: The beginning of repair service may be extended to the time that the protected property is
next open for business if the subscriber to the alarm service provides written or oral authorization.
Authorization shall be given to alarm service company personnel when the subscriber makes the decision

to delay service. If authorization is given, the alarm service company shall make a record of the:

a) Tin
b) Ng
c) Th
78.2 Batteries
user may rep

containers as

78.3 The alar|
shall keep a p

a) A
b) Se
c) Th

Requests for §
that results in

ne and date of the authorization,
me and identification code of the person giving the authorization, and
e name and address of the company receiving alarm service.
shall be replaced or renewed by the operating company: However, in an e
ace batteries, when battery cells are shipped from the‘factory, connected

a complete unit, and when installation of the batteri€s does not require elect

m service company shall maintain a means of reeeiving requests for service g
ermanent record of the time and date that:

equest for service is received,
rvice begins, and
b repairs are completed.

ervice shall be received'by alarm service company personnel, or a method sh
the beginning of servicé within the time interval indicated in 78.1.

78.4 The alagm service company shall provide the alarm service subscriber with written i

how to conta
subscriber to

78.5 Installat

ct the company for service. The method of communication illustrated s
bromptly-report trouble conditions.

ons,_shall be maintained by the alarm service company under a servig

agreement. T

mergency, the
and sealed in
rical skill.

t all times and

all be devised

nstructions on
hall allow the

e contract or

neyJshall be inspected at intervals that will maintain the system in its inten

ded operating

condition. The interval between regular maintenance inspections shall not exceed 1 year. The regular

maintenance i

nspection may be done in parts throughout the year.
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79 Attack Test

79.1 The requirements described in this section are optional for alarm sounding devices. When provided
with attack resistance the alarm sounding device shall operate as described within this section.

79.2 The tools used in the attack tests of 81.2 are to include hammers, chisels, adjustable wrenches, pry
bars, punches, and screwdrivers. The hammers are not to exceed 3 pounds-mass (1.36 kg) in head
weight, and no tool is to exceed 18 inches (45.7 mm) in length.

79.3 The tools used in the attack tests of 81.3 are to include those described in 79.1 and in addition, are

to include drills, fish wires, firearms, hooks, and lines.

79.4 Drill bits

and are to be

used in a 1/4

£ a4/4 . WL (& A AV ~H 3 £ [N baiclk kit
alv TTIUL TU TALTTU 175 I (U5 1Tty urarroicr, arc tuv vo Illyll YN LLTU VIto,

nch capacity electric drill rated not greater than 2000 revolutions per minute

79.5 The firearm used shall be a 38 special revolver with an 8-1/4 inch (210 mm)ibarrel

used to fire a

79.6 The meq

158 grain (10.2 g) lead 38 special bullet from a distance of 12 — 45 feet (3.7

suring instruments and tools used in the attack test described\in’81.4 shall ing

than four multimeters, jumper wires with clips or needle point probes, wire cutters, wire str

point pliers, a

nd knives.

79.7 Multimeters shall be capable of measuring volts, ampefes,” and resistance, and g

ranges shall h

79.8 The pro
thick plywood
then to a subs

ALARM SYST
80 General
80.1 Alarm sy

76 — 79, and
and Circuit an

ave an input impedance of 10,000 ohms/volts orhigher.

juct under test is to be securely mounted-irits intended position on a 3/4 ix
board that extends not less than 12 inches (305 mm) beyond each edge of th
tantial rack. The attack shall be carried out by a single operator.

EMS FOR BANK SAFES AND:VAULTS

stems for bank safes, and vaults shall comply with the requirements specifi
the requirements i “Tamper Protection, Section 81; Alarm Sounding Device
d Operation, Section 83.

. and shall be
— 4.6 m).

lude not more
ppers, needle

n the voltage

ch (19.1 mm)
e product and

bd in Sections
s, Section 82;
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81 Tamper Protection

81.1 The requirements described in 81.2 and 81.3 are optional for alarm sounding devices. When
provided with tamper protection the alarm sounding device shall operate as described within this section.

81.2 The alarm housing shall be at least equal in mechanical strength and electrical protection to a 0.123
inch (3.12 mm) sheet steel enclosure with an electrically connected lining completely covering the interior
of the housing. The housing shall resist for a period of 5 minutes all attempts to silence the alarm by use
of the tools specified in 79.2. See Sections 111 — 123.

81.3 In addition to the requirements of 79.1, mechanical safeguards shall be placed around the ringing

mechanism, s

mechanism, by

alarm.

81.4 The cab
circuits arrang
employed and

81.5 The pro

combination, ¢xcept in systems where this control is inoperative during-the closed periods

82 Alarm So

82.1 In a ban
within a buildi

a) Th
prope

b) A
Statio

83 Circuit and Operation

83.1 There s
energy. If test

83.2 Switcheg

ourc

le connecting the safe or vault with the alarm housing shall employ-bala
ed to resist an attack on the cable by an expert having detailed knowledg
equipped with the measuring instruments and tools specified in'79.6.

vision for turning off the alarm from the control unit shall be guarded by

inding Devices

ng is acceptable provided that alarm conditions are transmitted to:

e dispatch location of the law enforcemment agency having jurisdiction over th
ty or

tentral station or residential menitoring station complying with the Standard f
h Alarm Services, UL 827

nall be provision)for testing of automatic meter supervision over all source
ng is used4tlis'to be made under load with the sounding device operating.

or turn off th

switches remdin.in the inoperative position.

provided on the control unit by use of which the user can turn off portions of
alarm, shall give an audible or prominent visual indication to the user a

es of energy, and the like, to withstand for 15 minutes any attempt to def

I

eat the alarm
to initiate an

ced electrical
of the circuit

a key lock or

burglar alarm system, a bank alarm sounding.device and housing that is located anywhere

e protected

br Central-

s of electrical

the protection
s long as the
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LINE SECURITY EQUIPMENT
84 General

84.1 Standard line security systems shall comply with the requirements in Sections 76 — 83 and Standard
Line Security Equipment, Section 61.

84.2 Encrypted line security systems shall comply with requirements in Section 76 — 83, Standard Line
Security equipment, Section 61, and Encrypted Line Security Equipment, Section 62.

POWER SUPPLIES

DETAILS

85 General

85.1 Systemgd
render the syq

85.2 The folld
units:

a) Rs
b) A
c) No

85.3 A batter
42.4 volts or |

a) Be
perce

b) Co
85.4 Batterieq

installed or pr
1 year and aft

118. See 85.5.

shall not depend solely on commercial power if failure thereof will-cause a {
tem inoperative.

wing are acceptable sources of electrical power for policé. station connected

chargeable (secondary) batteries on full float or tfickle charge,
power supply with battery standby, and
nrechargeable (primary) batteries.

provided with the product, other than a primary battery having an open circ
bss, shall:

protected by a fuse or gir¢uit breaker rated at not less than 130 nor more th
nt of the maximum operating load on the battery or

mply with low-voltage (power limited) requirements as defined by 6.5 (b) andg
provided witfra product and intended to be located out-of-doors shall be of d

ptected so¢ that they will continue to operate the system after they have beer
br theyuhave been subjected to the Outdoor Use Equipment, Variable Ambien

ublic alarm or

burglar alarm

uit potential of

an 200

(c).

uch a type, or
in service for
Test, Section

85.5 Provision shall be made for heating battery compartments if batteries are intended for installation
out-of-doors in localities where local weather bureau or other authentic records indicate that temperatures
of minus 22°C (minus 8°F) or lower will be encountered.

Exception No. 1: This requirement does not apply to batteries of a type that operate as intended in the
environment described without requiring external heating.

Exception No. 2: This requirement does not apply to batteries that operate as intended when subjected to
the low-temperature conditions of the Outdoor Use Equipment, Variable Ambient Test, Section 118.
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85.6 If the product is equipped with terminals for the connection of standby power, the terminals shall be
marked with, or reference, a drawing that shows the power ratings, including voltage, current, and
capacity of batteries in ampere-hours, and the number and type of batteries to be used. See 109.1(d)(2).

RECHARGEABLE (SECONDARY) BATTERIES

86 General

86.1 A rechargeable battery shall have sealed cells with spray-trap vents and shall be floated or trickle

charged. See

Sections 111 — 123.

86.2 Batteries shall be located and mounted so that terminals of adjacent cells will be prevented from

£

coming in con
batteries. The
check the spe

86.3 A condit
gases will not

86.4 The inte
two coats of g

86.5 Cabinets
elements may

86.6 If the b
shall be locat
to the instrum

86.7 The poli

a) Pr
batter

'3 H 1Y I~ +lo H 1N ey | P2 £ 3l bott 1 14
actwit T CaCT OtTCT O with T Hietar partS Ot oatCTy CTiciosSurc asS—a reSuit Ut

mounting arrangement shall permit ready access to the cells, if such acgess
cific gravity of the electrolyte.

oning charge shall be limited so that, at the maximum obtainable fate’ of char
affect any part of the control unit.

rior of metal cabinets used to enclose vented rechargeable batteries shall b
cid-resistant and alkali-resistant compound, or shall be protected by baked ¢

used to enclose liquid electrolyte batteries shall be constructed so that the ¢
be observed without disturbing the cells.

tery is contained in a compartment in the~Same cabinet that houses instrum
d below the instrument compartment, or otherwise arranged to reduce the r
ents as a result of leakage or fumesdrom the battery.

Ce-station connected burglar alarm unit manufacturer shall:

bvide all specifications, infermation, and calculations necessary to determine
y is used within its specifications; and

b) Co

nfirm that the charging method used complies with the battery manufacturer

shifting of the
is required to

De, the battery

e painted with

namel.

pondition of the

ents, the cells

sk of damage

that the

S

specifjcations and continues to provide a charging current under all conditions of iptended use.

The conditionp of intended use shall be construed as including over- and undervoltage
described under the’Undervoltage Operation Test, Section 35, and the Overvoltage O
Section 36, injall. combination with the temperature variations described under the Performa
Variable Ambient/Test, Section 37, or the Outdoor Use Equipment, Variable Ambient Test

conditions as
peration Test,
nce— All Units,
, Section 118.

86.8 All conditions of battery discharge shall comply with the battery manufacturer’s specifications, with
regard to rate of discharge and with automatic voltage cutoff, if required to prevent polarity reversal or
damage.
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86.9 If two or more cells are used in series or parallel, the conditions of use shall provide for equalization
of cells, in compliance with the battery manufacturer’s specifications.

86.10 The conditions of storage shall comply with the battery manufacturer’s specifications with regard to
position, temperature, and state-of-charge.

86.11 If the battery is of a type that will lose capacity as a result of long periods of inactivity, provision
shall be made for cycling of the battery to prevent the condition or for a method of detecting the existence
of a capacity loss.

86.12 A warning of precautions necessary to prevent premature battery failure, if any precautions are
necessary, shall be contained in the installation instructions and shall include position of mounting,
due to these gonditions. Markings on the product adjacent to the battery shall indicate either battery type
and estimated life or a method of testing battery condition.

NONCHARGHABLE (PRIMARY) BATTERIES
87 General

87.1 Compariments for nonrechargeable cells shall be constructed to, prevent adjacent cell ferminals from
contacting ea¢h other or the metal enclosure.

87.2 No. 6 size, 1-1/2 volt nonrechargeable cells may be expéected to perform and require replacement at
the intervals [shown in Table 87.1 when used indoors_oOn~police station connected burglar alarms,
depending on|whether the “ignition type” (high-amperage)-or “protective alarm type” (low-amperage) cells
are used.

TFable 87.1
Dry cell‘replacement period

Replacement period
Drain in milliamperes Finahworking voltage Ignition cell Protective alarm cell
2 1.0 12 months 24 months
3 1.0 10 months 22 months
5 1.0 7 months 14 months
6 1.0 6 months 12 months
1d 1.0 4 months 6 months

87.3 Table 87.1, applies to systems wherein the load may not be applied 24 hours each day. If the battery
is operated confinuously, a shorier replacement period IS 10 be anticipated.

87.4 The replacement period shall be shortened if batteries are located in outside housings at
temperatures of 52°C (126°F) or higher. In northern climates, provision shall be made for heating cells
located out-of-doors where temperatures below minus 22°C (minus 8°F) are anticipated. See 87.5.

Exception: A shortened replacement period, or heating, or both, is not required if the type of battery used
performs as intended under the temperature conditions of the Outdoor Use Equipment, Variable Ambient
Test, Section 118.
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87.5 Nonrechargeable batteries shall be replaced when the short-circuit amperage is less than 10
amperes or when the cell voltage is less than 1 volt while connected to a load of 1 ohm per cell.
Nonrechargeable batteries shall be replaced at least annually, or every 2 years if of the protective-cell
type, regardless of their condition.

87.6 A unit-type nonrechargeable battery shall be replaced when its voltage is less than two-thirds

nominal voltage while connected to a load of 1 ampere.

PERFORMANCE

88 Power Failure Test

88.1 A police
with standby
the primary sq

88.2 Loss of

88.3 With sta
alarm signal.

88.4 To dete
intended supe

for 1 minute for a total of 10 cycles of supply circuit interruption.

88.5 Complial
supply in the
condition for t
a) B4
b) Md
c) Po
d) Po
88.6 Ultimate

88.7 If the pq
intermittent ou

hdby power connected, neither loss nor restoration of a line*veltage source

etat;ull UUIIIIUUtUd bulylal G.:G.IIII Ull;t upclatcd fIUIII UUIIIIIIUIU;G: PUVVGI Oh
ower sufficient to operate the product for the period specified in 88.5 in thele
urce of power.

commercial power shall be indicated. See 22.5.1.

mine compliance with the requirement in 88.3, the control unit is to be en
rvisory condition and the supply circuit is to be interfupted for 1 minute and

hce with the requirement in 88.1 necessitates the automatic provision of a §
event of commercial power loss so that the product will be maintained ir
ne following periods of time:

nk Vault Alarms — 72 hours,

rcantile Alarms — 4 hous;

ice-Station or Central-Station Receiving Unit, Mercantile Systems — 4 hours,
ice-Station or Central-Station Receiving Unit, Bank Systems — 8 hours.

loss of battery power for the protection circuit shall result in an alarm or trou

wer_Supply is intended to provide a continuous output for the protection

[l be provided

vent of loss of

shall cause an

ergized in the
then restored

tandby power
the intended

ble signal.

circuit and an

tput for an alarm sounding device, it shall comply with the requirements of 86

.7 while under

constant load conditions, but may provide power from the battery while under intermittent load conditions.

88.8 Under standby conditions, the continuous output shall not deplete the battery to a level where it
cannot provide the intermittent load for the required period. This may be done by removing the constant
load after the required standby time has been exceeded and before the battery capacity has fallen below
that required for the intermittent load. See 67.8 and 77.13.
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88.9 Following an extended power failure and restoration of power, rechargeable batteries

shall recharge

sufficiently within 24 hours to provide the required power for 4 hours of standby operation, within 48 hours
for 8 hours of standby operation, and within 72 hours to provide 72 hours of standby operation.

88.10 Compliance with the requirement of 88.9 is to be determined by:

a) Fully charging the standby battery by operating the product from commercial power for not

less than 7 days (168 hours); then

b) Operating the product on the standby battery for an extended power failure (se

e 88.11); then

¢) Reconnecting the product to commercial power for the time period required in 88.9; and then

d) Ogerating the product on the standby batteries for the period of time required

88.11 With reference to the requirements of 88.9, an extended power failure is defined as

a) Bapk Vault Alarms — 72 hours,

b) Mgrcantile Alarms — 24 hours,

c) Police-Station or Central-Station Receiving Unit — 24 hours.

88.12 If stand
condition of th

by power is provided from nonrechargeable batteries, provision shall be m3
e batteries. See 67.16 — 67.18, 83.1, 83.2, 85.1, and 89.3.

89 Power Supply Located at Police Station

89.1 Cabinetg enclosing the power supply shall-be protected against tampering. If these c3

y 88.5.

follows:

ide to test the

binets are not

constantly visiple to the police attendant, thesxcabinets doors shall be secured either by a key lock or by a

tamper contagt. If the conditions described\in 11.2.3 apply, the tamper contact is required.

89.2 The power supply shall have constant meter supervision, or the equivalent, to indicat

89.3 The power supply of a (multizone system shall operate the unit with 10 percent
(minimum of fwo zones) in the) alarm condition and the audible signal reset. While in this
unit shall anniinciate alarms from an additional 10 percent of the zones (minimum of two 2

89.4 To detefmine the’standby capacity, 10 percent of the zones (minimum of two zor
placed in alafm with the audible signal reset. The remaining zones are to be in norm

b its condition.

of the zones
condition, the
ones).

es) are to be
al supervisory

condition. Thg tnit shall receive an alarm from any one of the systems in the supervisory ¢

pndition at the

end of the required standby time period.

89.5 In determining the power and standby capacities, it is to be assumed that a zone that has been

alarmed and silenced increases the power supply load.
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SHORT RANGE RADIO FREQUENCY (RF) DEVICES
90 General

90.1 These requirements cover the operation of control units and systems that utilize initiating,
annunciating, and remote control devices that provide signaling by means of low power radio frequency
(RF) in accordance with the Code of Federal Regulations, (CFR) 47, Part 15. Such control units and
systems shall comply with Sections 1 — 89 of this standard except that in the event of conflict, the
requirements of this section shall apply.

90.2 These requirements are applicable to a system configuration consisting of multiple transmitters and
a single receiver with the transmitters operating on a random basis, and with modifications, to a system

employing SUL h U1 |f;yu|at;u| o do IIIU:t;'J:U IUUU;VUID vl A tVVU way ;IItUIIUHatU TCopUIIoT D_Y\..tem.

90.3 Initiating| circuit transmitters that are powered by a nonrechargeable (primary) battgry shall serve
only one devi¢e and shall be individually identified at the receiver/control unit.

Exception: More than one device may be served by one transmitter if:
a) The transmitter and the devices are located in the same room and
b) The devices all service the same function such as:
1) Door contacts,
2) Window contacts,
3) Motion detectors, or
4) Glass break detectors.
90.4 A repeadter is a transceiver (transmitter/receiver) that is used to receive transrmissions from
transmitters and relay the signals to‘the receiver/control unit. A repeater shall comply with all of the
requirements that apply to a transmitter.
90.5 A ftransmitter that is powered from a nonrechargeable (primary) battery, may shyit down for a
maximum of 3 minutes aftera transmission sequence in order to conserve its battery if it js used with a
motion detectpr, a public-door, or other application where it would be frequently triggefled during the

disarmed peripod of the’ alarm system. After the shutdown, the transmitter shall initiate a transmission
sequence the|next time the device that it is connected to is operated.
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91 Time to Report Alarm

91.1 The transmitter/receiver combination shall be arranged so that the occurrence of an alarm or
emergency condition at any transmitter will be immediately communicated to the receiver/control unit and
processed as required. Under unusual or abnormal operating conditions (such as clash or interference),
this signal may be delayed for a period not exceeding 90 seconds.

91.2 A signal from an RF initiating device shall latch at the receiver/control unit until manually reset and
shall identify the particular RF initiating device in alarm.

Exception: Check-in signals required by Inoperative Transmitter Reporting, Section 92, are not required

to latch and identify.

91.3 To provi
be either con
device is retu
maximum 15

92 Inoperatiy

92.1 Areceiv
after the trans

92.2 The norinal periodic transmission from a wireless initiating-device shall, by transmittin

power level o
transmission ¢

92.3 The req
Rate, Section
Section 104.

93 Battery S

93.1 A transnpitter shall supervise the capacity of the battery. The battery shall be monitore

by transmissiq

93.2 A troubl
transmitter ha
be retransmitt

e higher priority to alarm and emergency signals than to other signals, ,suc
inuous or periodically repeated at intervals not exceeding 60 secondsyunt
ned to its normal condition. If the signal is continuous, the transmitterishall
bercent duty cycle measured over a 1-minute interval.

e Transmitter Reporting

pr/control unit shall report and identify an inoperative transmitter in the system

mitter becomes inoperative. The report indication shallinclude an audible trg
at least 3 decibels or by other means, provide additional assurance of su
apability.

hlirements of 92.2 are met through. compliance with Clash, Section 99, the
101, the Throughput Rate, Section 102, and the Transmitter Accelerate

atus Indication

n of the transmitfer, or a load equivalent to the load imposed by transmissio

e status signal shall be transmitted to the receiver before the battery c
5 depleteddo a level insufficient to power the unit for at least 7 days. The trou
bd at intervals not exceeding 4 hours until the battery is replaced or is deple

93.3 The battery (of the transmitter) shall be capable of operating the transmitter, includin|

n signals shall
| the initiating
be limited to a

within 4 hours
uble signal.

j at a reduced
ccessful alarm

Error (Falsing)
0 Aging Test,

0 while loaded
n.

pacity of the
le signal shall
ed.

g the initiating

device (if powered by the same battery), for not less than 1 year of normal signaling service before the
battery depletion threshold specified in 93.2 is reached.

93.4 Annunciation of low battery trouble at the receiver/control unit shall be distinctly different from alarm,
supervisory, tamper, and initiating device trouble signals. It shall consist of an audible and visual signal
which shall identify the affected transmitter.
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93.5 The battery trouble status signal may be transmitted at the normal supervisory status report time of
the transmitter. The audible annunciation of a battery trouble signal at the receiver/control unit may be
delayed for a maximum period of 4 hours.

93.6 The audible signal of the receiver may be silenceable if provided with an automatic feature to
reinstate the signal at intervals not exceeding 4 hours.

93.7 The trouble status signal shall persist at the receiver/control unit until the depleted battery has been

replaced.

93.8 Any mode of failure of a nonrechargeable (primary) battery in an initiating device transmitter shall

not affect any

other initiating device transmitter.

94 Tamper P

94.1 Remova|

shall cause immmediate transmission of a signal to the receiver/control unit that-will, in tur

audible and V
disarmed con
audible signal
signal at inten

95 Protection From Interference

95.1 Receptiq
for a continug
system, shall
system is in t
signal) as wel

the armed condition, an alarm shall also be indicated.

rotection
of a transmitter from its installed location or the removal of a coverlexpos

isual trouble signal individually identifying the affected device when the sy
dition. When the system is in the armed conditions, an alarm/shall also be
of the receiver may be silenceable if provided with an automatic feature 4
als not exceeding 4 hours.

n of any unwanted (interfering) transmission by a repeater, or by the receiv
us period of 20 seconds or more, that weuld inhibit any status change signg
result in an audible and visual trouble signal indication at the receiver/control
e disarmed condition. This indicationrshall identify the specific trouble condit
as each device affected (repeateror receiver/control unit, or both). When th

96 Referenc

96.1 General

96.1.1 A transmitter/receiver_combination shall operate for its intended signaling perfo
tested in a cpnfigurations.at ‘minimum signal strength, measured at the receiver, as sq

manufacturer’

96.1.2 The refference level test is not intended to determine the actual service communicat
transmitter/regeiver combination. Rather, this data is utilized as a reference level for the te

Level Determination

installatien-instructions.

ing its battery
n, result in an
stem is in the
initiated. The
reinstate the

er/control unit
ling within the
unit when the
on (interfering
e system is in

rmance when
ecified in the

ion range of a

sting specified

in Sections 97 — 104. The range determined during the ideal conditions of this test is not to be considered
representative of the actual range within a building structure, which will probably be significantly less.
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96.2 Method 1

96.2.1 The tests are to be conducted in an open, flat area characteristic of cleared, level terrain. Such
test sites are to be:

a) Void of buildings, electrical lines, fences, trees, or the like;

b) Free from underground cables, pipes, lines, or the like, except as required to supply and
operate the equipment under test; and

c) Free of snow and water accumulations.

The amblent a.dlU IIU;DU :UVU: al Id UthUl UIIdUO;IUd O;HIIG:D arc tU bU OUﬁIUIUI It:y :UVV (D e MethOdS Of
Measurement|of Radio-Noise Emissions from Low-Voltage Electrical and Electric Equipment in the Range
of 10 kHz to 1| GHz, IEEE C63.4-1992) so as not to interfere with the measurements,(Any large reflecting
object, such gs a metal fence or the like, is to be sufficiently far from the test site so’as npt to influence
the test result$. See Figure 96.1. In lieu of (b) a ground plane may be used. Thé-ground plgne is to cover
the area requifed to be free of reflecting objects shown in Figure 96.1, or more..The ground plane is to be
constructed of wire mesh with 1/4 to 1/2 inch (6.4 to 12.7 mm) openings.OxtHe equivalent,
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Figure 96.1
Test site and equipment arrangement
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D — For Method 1, manufacturer's maximum specified range, not less than 10 feet (3.05 m). Test site to comply with 96.2.1 within
area defined by boundary in top view. If Method 2 is used, D = 3 m (9.84 feet).

NOTE — Signal strength is measured at receiver.
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96.2.2 The equipment under test is to be positioned as intended in use on a wooden or other
nonconducting table and framework that will permit the transmitter and receiver to be relatively oriented
for worst-case communication. The mounting of the table on the framework is to be arranged so that the
table surface can be adjusted to elevations of 5, 10, and 20 feet (5, 3, and 6 m). The number of elevations
and relative positions may be reduced if the manufacturer's installation instructions provide specific
limitations relating to orientation, as well as a method of testing as specified in 96.2.3.

96.2.3 Worst-case communication is that relative orientation between transmitter and receiver that results
in the minimum field strength specified by the manufacturer, measured at the receiver by the appropriate
installation aids and test equipment designated for that purpose.

96.2.4 The equipment and procedures specified in the installation instructions are to be used to establish
test installatiop-ef-the-R—syster

96.2.5 A sample transmitter with fresh batteries and a sample receiver are to be placed on|similar tables,
as specified in 96.2.2, resulting in a separation at the maximum range specified fop thetransmitter/receiver
combination.

96.2.6 A trangmitter is to be remotely activated by a nonconductive mechanism that will ngt increase the
effective radialting or receiving size of the antenna.

96.2.7 The transmitter or receiver is to be rotated through a 90-degree angle in each of the three
orthogonal axgs with either the transmitter or receiver fixed in position, and the level of the received signal
is to be obsenved for worst-case communication. The test js-t0-be conducted at the 5-, 1Q-, and 20-foot
(-1.5-, 3-, and|6-m) elevations or as otherwise specified in 9622.2.

96.2.8 The test is to be repeated with batteries depleted to the trouble level as specified |in 93.1—- 93.4.
For the purpoge of this requirement, a depleted battery is defined as a battery that is at the level (terminal
voltage under|load) that results in a trouble signalas required in 93.1 — 93.4. For test purposes, a depleted
battery may b replaced by a circuit arrangement that does not affect the RF characteristic (6 decibels
as measured gt the receiver), but does simulate the characteristics of a depleted battery as specified in
93.2.

96.3 Method|2
96.3.1 This tgst may be alteknately conducted in a 3-m (9.84-feet) site as described in:
a) Rdcommended Limits and Methods of Measurement of Radio Interference Chafacteristics of

Sound and Television Broadcast Receivers and Associated Equipment, IEC Standard
Publidation €ISPR 13:1990 or

b) Methods of Measurement of Radio-Noise Emissions from Low-Voltage Electrical and
Electronic Equipment in the Range of 10 kHz to 1 GHz, IEEE C63.4-1992.

If Method 2 is used, the test methodology described in 96.1.2 — 96.2.8 is to be followed except that the
attenuation factors for receiver/transmitter specified in Figure 96.2 are to be utilized as scaling factors.
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Figure 96.2
Signal attenuation curves
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96.3.2 Details in applying Method 2 are specified in 96.3.3 — 96.3.5.

96.3.3 Attenuation is to be determined from the equation:

A =20 logyoD + 20 logyoF, — 36.6

in which:

96.3.4 The aftenuation factor for a reference signal at 3 m (9.84 feet) is to\be determ
equation:

Ac = Ap - Agm
in which:

A is the attenuation in decibels,

D is the manufacturer’s specified range,

F., is [the operating frequency in megahertz, and

36.6 is the derived numerical value assuming that ground reflection is 4.7 dB-aver

Ac is [the attenuation factor,
Ap is the attenuation at manufacturer’s specified range, and

Az i the attenuation at 3-meter distance.

hge.

ined from the

Table 96.1 specifies the attenuation factors;-Ap, for absolute attenuation at the manufacturer’s specified
range and the attenuation relative to thé.8-meter test distance, Ac.
Table 96.1
Signal attenuation values
Ap
. Frequency
Distance,
meters | 40 MHz_[100 MHz | 150 MHz | 200 MHz | 250 MHz | 300 MHz | 350 MHz | 400 MHz | 450 MHz Ac
3 4log 12,94 16.46 18.96 20.90 22.48 23.82 2498 26.01 -
10 15.44 23.04 26.92 29.42 31.35 32.94 34.28 35.44 36.46 10.46
15 18.96 26.94 30.44 32.94 34.88 36.46 37.80 38.96 36.99 13.98
20 21.46 29.42 32.94 35.44 37.37 48.96 40.30 41.46 42.48 16.48
25 23.40 31.35 34.88 37.37 39.31 40.90 42.24 43.40 44.42 18.42
30 24.98 32.94 36.46 38.96 40.90 42.48 43.82 44.98 46.01 20.00
35 26.32 34.28 37.80 40.30 42.24 43.82 45.16 46.32 47.35 21.34
40 27.48 35.44 38.96 41.46 43.40 44.98 46.32 47.48 48.50 22.50
45 28.50 36.46 39.97 42.48 44.42 46.01 47.35 48.50 49.53 23.52
50 29.42 37.38 40.90 43.40 45.34 46.92 48.26 49.42 50.44 24.44
55 30.25 38.20 41.73 44.22 46.17 47.75 49.09 50.24 51.27 25.27
60 31.00 38.96 42.48 44.99 46.92 48.50 49.84 51.00 52.03 26.02

Table 96.1 Continued on Next Page
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Table 96.1 Continued
Ap
. Frequency
Distance,
meters 40 MHz | 100 MHz | 150 MHz | 200 MHz | 250 MHz | 300 MHz | 350 MHz | 400 MHz | 450 MHz Ac

65 31.70 39.66 43.18 45.68 47.62 49.20 50.54 51.70 52.72 26.72

70 32.34 40.30 43.82 46.32 48.26 49.84 51.18 52.34 53.37 27.36

75 32.94 40.90 44.42 46.92 48.86 50.44 51.78 52.94 53.96 27.96

80 33.50 41.46 44.98 47.48 49.42 50.00 52.34 53.50 54.53 28.52

85 34.03 41.99 45.51 48.00 48.95 51.53 52.87 54.03 55.05 29.05

90 34.53 42.48 46.01 48.50 50.44 52.03 53.36 54.53 55.54 29.54

95 3500 42.95 46.48 4897 50.91 52.50 53.84 55.00 562 30.01

100 34.44 43.40 46.92 49.42 51.36 52.94 54.28 55.44 5616 30.46
96.3.5 Figure|96.2 depicts attenuation curves for signals at 40, 100, 150, 200, 250,300, [350, 400, and
450 megahertz. The attenuation adheres to a slope of 20 decibels per decade ‘@tya given frequency.
96.3.6 The reference level is the measured signal level at 3 meters minus™Ag.
97 Interference Immunity
97.1 A receiyer/transmitter combination at maximum range ‘shall operate for its intended signaling
performance ip both a “Radio Quiet” and a “Radio Noisy” epvitonment. See 97.2 and 97.3. Also see Error

(Falsing) Rate

97.2 For the
signal magnity
the frequency

97.3 For the
signal level is
the receiver. 1
background n

97.4 A Radio|
connected to
measured at 1
signal intensit
from a tuned

, Section 101, and Throughput Rate, Section 102.

burpose of this requirement, a “Radio Quiet” environment is one in which th
de level is at least 20 decibels peak below the desired signal as determined b
band of the signal, as measured at the receiver.

purpose of this requirement-a~’Radio Noisy” environment is one in which th
10 — 20 decibels peak pelow the desired signal as determined by 96.2.2, a
his condition is intended o test the receiver’s ability to discriminate the desir
bise under worst-case: conditions.

Noisy environment is to be created by each of the sources specified in (a
modulate they'amplitude of an RF oscillator at 100 percent. The signal str
he receiver with a spectrum analyzer or other acceptable instrument to dete
y is within' the parameters defined for a Noisy environment. The interference
1/2:.wave dipole antenna, capable of 360 degrees rotation in order to vary th

e interference
y 96.2.2 within

e interference
5 measured at
ed signal from

, (b), and (c),
ength is to be
rmine that the
is to emanate
e polarization.

a) A white noise generator? modulating an RF signal generator® in which the frequency is
varied £5 percent about the signaling frequency.

b) Variable frequency audio oscillator® varied between 20 hertz to 40 kilohertz, modulating an
RF signal generator in which the frequency is varied £5 percent about the:

1) Carrier frequency,
2) Image frequency, if applicable, and

3) Intermediate frequency (IF), if applicable.
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c) A square wave generatord varied between 20 hertz to 40 kilohertz, modulating an RF signal
generator in which the frequency is varied £5 percent about the:

1) Carrier frequency,
2) Image frequency, if applicable, and

3) Intermediate frequency (IF), if applicable.

@ General Radio, Model 1382, rated 20 — 50 kilohertz or the equivalent.

b Hewlett Packard, Model 8640B, with frequency doubler option or the equivalent.

¢ Hewlett Pac

kard, Model 654A, signal generator modulating the BF signal generator (or t

e equivalent)

or may utilize

d Square wav
wave generat

97.5 Each of
cause a jamm
comply with t
102.

98 Frequenc

98.1 If a prod
a) Hg
distan
b) H4
meas
transn

For example,

a similar bang

megahertz.

98.2 A receiv|

in a “Radio Q

98.3 A sampl

the variable audio oscillator option.

b generator to modulate the RF signaling generator. The output impedance
br is to match the input impedance of the RF signal generator.

ng or a loss of transmitter indication. Operation of the receiver/iransmitter cor
ne requirements for the Error (Falsing) Rate, Section 104,“and Throughput
y Selectivity

uct utilizes multiple frequencies, a receiver shall' not respond to any signal:

ving a signal strength equivalent to the most powerful system transmitter loc
ce of 32.8 feet (10 m) from the receiver'and

ving a frequency shifted more than two working channel widths of the syster

ired between the manufacturer’s rated upper and lower frequency limits of th

nitter combination.

f the communication.channel is 5 megahertz wide, the receiver shall ignore 4§
width, even one-with identical coding, if the center frequency is shifted by

Er is to beconnected to a source of rated supply and is to be positioned fo

Liet” envitonment.

e trarismitter that is adjusted for receiver-acceptable information is to be tun

of the square

the interference signals specified in 97.4 shall not cause false alarming; howgver, they may

nbination shall
Rate, Section

ated at a

n, as
e receiver/

Iny signal with
more than 10

intended use

ed to a center

frequency th

ts—shifted—fromtheTeceivers—tured—center frequercy by twicethearmd width of the

transmitter/receiver combination. The transmitter then is to be repeatedly activated as specified in 98.1,
and the receiver shall not provide an output to any signal transmitted.

98.4 This test is to be conducted for frequencies above and below the receiver frequency, including at
least ten additional frequencies randomly selected about the center frequency (0.5 MHz — 1.024 GHz) and
outside the frequency as specified in 98.1.
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