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INTRODUCTION

1 Scope

1.1 These requirements cover the individual units that comprise a home health care system intended for
use in ordinary indoor residential locations.

1.2 These requirements also cover a complete home health care system in which a signal initiating device
(both routine monitoring and medical emergency signals) may be connected directly or indirectly to
receiving equipment at a residence or to continuously monitored receiving equipment at a central
supervising station. The system is arranged so that a predetermined change in the status of the signal
initiating circuits or devices automatically causes transmission of a signal over a communication channel

to receiving gquipment at a residence, 10 a ceniral supervising stafion, or to a privaie telephone number.

1.3 The co
transmitters,
displaying e

1.4 All field

c) The local inspection authority having\jurisdiction.

1.6 Where a
Fie Warning
comply with
and/or non-d
requirements

onents of the home health care system may include signal initiating devices,
nd digital communicators, all located at the residence, and the recéiving, prq
ipment located at the central supervising station.

iring extending to signal initiating units located at the resideriee is intended to
ited circuits as defined in 5.3 (c).

e National Electrical Code, NFPA 70;

her applicable installation codes; and

unit employs residential fire alarm functions, it shall comply with the Standard f
System Units, UL 985. Where a unit employs household burglar alarm fung
he Standard for Household Burglar-Alarm System Units, UL 1023. A unit uti
arbon monoxide emergency and/or non-emergency signaling functions sh
of the Standard forsGeneral Purpose Signaling Devices and Systems, UL 201

control units,
cessing, and

be energized

por Household
tions, it shall
izing non-fire
all meet the
7.
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2 Components

2.1 Except as indicated in 2.2, a component of a unit covered by this standard shall comply with the
requirements for that component. See Appendix A for a list of standards covering components generally

used in the u

nits covered by this standard.

2.2 A component need not comply with a specific requirement that:

a) Involves a feature or characteristic not needed in the application of the component in the unit
covered by this standard or

b) Is

superseded by a requirement in this standard.

2.3 A compg
conditions of

2.4 Specific

performance
certain tempe
for which the

nent shall be used in accordance with its recognized rating established~for
use.

components are recognized as being incomplete in constructionfeatures o
capabilities. Such components are intended for use only under‘limited condit
ratures not exceeding specified limits and shall be used only.under those spec
) have been recognized.

the intended

restricted in
ons, such as
fic conditions

2.5 If a digital alarm communicator transmitter is used to transmit.signals to a remote location and is to

be included
Standard for
the off-premis

3 Units of measurement

3.1 When a
value is the 1

3.2 Unless
root-mean-sqg

4 Undated 1|

4.1 Any undated reference.to a code or standard appearing in the requirements of this star

interpreted a

as a component of the system, it shall comply¢with the applicable require
Digital Alarm Communicator System Units, UL 1635. Otherwise the user must b
bes transmission method has not been so investigated.

equirement.

ptherwise indicated, all<voltage and current values mentioned in this 5
uare (rms).

pferences

5 referring’tathe latest edition of that code or standard.

ments in the
e notified that

value for measurement is followed\by a value in other units in parentheses, the first stated

tandard are

dard shall be
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5 Glossary
5.1 For the purpose of this standard the following definitions apply.

5.2 CENTRAL STATION RECEIVING UNIT — Equipment located at a central station that receives and
displays the information to the operator for action.

5.3 CIRCUIT

S, ELECTRICAL —

a) High-Voltage — A circuit involving a potential of not more than 600 volts and having circuit
characteristics in excess of those of a low-voltage power limited circuit.

b) Lw-Voltage — A circuit involving a potential of not more than 30 volts AT rms, 42.4 volts AC

peak

c) P
30 v(
impe
ora

5.4 CORD-G
supply cord.

5.5 MEDICA
from the recsd

5.6 MONITO

5.7 NORMA
signaling con

5.8 PERSON

receiving uni
(carried by th

5.9 PROGR
determines il

5.10 RADIO

5.11 RESIDI

or DC.

pwer Limited — A circuit in which the output is limited to 100 volt-amperes, at
Its AC, 42.4 volts DC. The power limitation is typically provided by atransfor
Hance, a noninterchangeable fuse, a nonadjustable manual reset.circuit proted
egulating network.

ONNECTED UNIT — A unit intended for connection jto(the power source by
. EMERGENCY SIGNAL — A signal from an initiating device that requires g
iver.

R SIGNAL — A signal from a monitor-typé.initiating device that requires no imm

| STANDBY CONDITION — The ready-to-operate condition that exists prior t
dition.

AL CALL UNIT — A device-from which the resident may place a call to a @
, other receiving unit, ok to a private telephone number. This unit may be fixe
e resident). Operation of the unit transmits a medical emergency signal.

AM — A set of ifistrUctions that is carried out in a sequential and repetitive ma
e system output signal resulting from system input signal.

FREQUENCY - Electromagnetic radiation 10 kilohertz or higher.

ENTJAL CONTROL UNIT — A device that receives input signals from the

maximum of
er, a fixed
tive device,

means of a

pecific action

ediate action.

b any type of

entral station
d or portable

hner and that

monitor and

personal call
number. A re

Mits and transmits the information to a centrat statiorn receiving unit or to a priv
sidential control unit may or may not process the signal.

ate telephone

5.12 SIGNAL INITIATING UNIT — A manually or automatically operated device, in which intended
operation results in a signal indication to the residential control unit. The signals may be ”“Medical
Emergency,” “Monitor,” or “Trouble.”
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5.13 SIGNALING UNIT — All devices and appliances covered by this standard.

5.14 STORED — The action provided by a memory device used for retaining information, instruction,
status, and the like. It may be permanent or volatile.

5.15 SUPERVISION — Monitoring of a critical circuit for a fault condition, such as an open, ground, short
circuit fault, or loss of transmission capability.

5.16 TROUBLE SIGNAL — A signal that indicates the presence of a fault condition that may impair system
operation.

5.17 UNOCCUPIED PERIOD - Period during which the residence is vacant.

5.18 TRAINE hnd received

instruction on

ED INSTALLER — An individual knowledgeable in the product operation
installing the product.

6 Installation and Operating Instructions

6.1 A copy d
installation dn
for investigat

r draft of the installation and operating instructions, related sechematic wiring d
Awings intended to accompany the equipment are to be furnished with the sam

on and are to be used as a guide in the examination andtest of the equipment.

iagrams, and
ple submitted

—

6.2 The instructions and drawings shall include at least the following:
a) Typical installation drawing layouts and complete-representative installation wiring diagram(s)
for the signaling unit(s) indicating recommendeddocations and wiring methods.
b) A|concise description of the operation,testing, and maintenance procedures for|the signaling
unit(§), and recommended testing frequency.
c) Replacement parts, such as lamps or batteries, identified in the instructions by g part
number, manufacturer's modeknumber, or the equivalent.
d) Aldescription of the canditions which might be expected to result in unintended signals or
impalred operation of thesignaling unit(s).
e) Al|description of.any features provided to reduce the risk of fire or electric shock{and a
warn|ng againsfXbypassing such features.

f) Idegntification of units that are factory serviceable only. A statement shall be prov|ded
indicatingthat these units should be returned to the manufacturer for service. The

manufacturers ame and address shattaiso beinciuded:

6.3 An installation wiring diagram(s) shall be provided with each signaling unit indicating the field
connections to be made. The diagram(s) shall be attached to the residence and receiving units or, if
separate, shall be referenced in the marking attached to these units with the diagram number and issue
number or date, or both.
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6.4 An installation wiring diagram shall show a pictorial view or equivalent of the installation terminals or
leads to which field connections are made as they would appear when viewed from the front or normal
connecting position. The terminal numbers on the unit shall agree with the numbers on the diagram. An
unattached diagram shall be marked with the name or trademark of the manufacturer and an identification
number or equivalent.

6.5 If low-voltage, power limited circuit terminal configurations are used that require a special tool for
connection, the tool shall be referenced in the instructions.

6.6 The instructions shall be incorporated on the inside of the product, on a separate sheet, or as part of
a manual, unless meeting 6.7 or 6.8. If not included directly on the signaling unit product, the instructions
or manual shall be referenced in the marking information on the product. See Marking, General, Section
87.

6.7 For prodycts intended only to be installed by a trained installer the installation instructions containing
the informatign required by 6.1 — 6.6 is not prohibited from being made available'by“one or more of the
following means:

a) Electronic instructions within the basic product software;
b) Electronic media such as website, CD-ROM, DVD, etc.;,of

c) V\lhen the instructions are included as described in{a)-or (b), the instructions shgall be
refer¢gnced in the product marking by:

1) Name or trademark of manufacturer,

2) Drawing number, <URL address>'(This may be a root or home page and not a
specific location), and/or equivalent identification, and

3) Issue date, revision level, and/or release date, or equivalent information|such as
date of manufacture orfirmware level, which correlates the applicable digital manual
revision to the produet’s current hardware/software. (For example, the product is

marked with the date of manufacture or firmware level and the digital mandal
references the-date or firmware range to which the manual is applicable).

6.8 Installatibn Instructiohs- for products that require an Internet connection for initial |configuration
containing th¢ information‘required by 6.1 — 6.6 is not prohibited from being made available py the means
provided in 6|7 given_ the requirements of one of the following are met:

here*hardcopy installation instructions are not provided, the product annunciates an

b) A constant visual signal visible to the user after the product is installed is permitted to be
used in lieu of the audible trouble signal required by 82.1 Exception No. 2 (1) when the
following information is provided in hardcopy with the product:

1) Statement the device must be installed and configured before it is to be used,

2) Statement the full manual is to be obtained before installation is started and the
website or online location where it is available, and

3) Description of the visual indication given and its meaning.
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CONSTRUCTION

ASSEMBLY

7 General

7.1 General

7.1.1 Products that currently meet all the requirements of the Standard for Information Technology
Equipment - Safety - Part 1: General Requirements, UL 60950-1 or the Standard for Audio, Video, and
Similar Electronic Apparatus-Safety Requirements, UL 60065 need only be evaluated to the following
construction requirements: 10.6.1, 10.6.6, 10.6.7, and the following sections: 8.5, Doors and covers, 8.8,

Enclosure md
Capacitors, 2

7.2 Adhesiy|
7.2.1 An adh
comply with

Equipment E

7.2.2 The re
nameplate, tf

7.2.3 Whethgr the conditions specified in 7.2.2 (a) — (d) can occur is to be considered w

both:
a) A

b) A
insta

4, Semiconductors, 25, Storage Batteries, and 28, General.

ps used to secure conductive parts

quirement in 7.1.1 applies to an adhesive used to-Sécure a conductive par

hergize an accessible dead metal part,
ake a live part accessible,
bduce spacings below the minimum*¥equired values, or

nort-circuit live parts.

unting, 10.5, Leads, 16, Secondary (Standby) Power Supply, 21, Overcurrent H

esive that is relied upon to reduce a risk of fire, electric shock; or injury to

at may, if loosened or dislodged:

part inside the(device and

part on the-outside of the device that may affect equipment in which the devig
led.

rotection, 23,

bersons shall
he requirements for adhesives in the Standard for Polymeric, Materials — Us¢ in Electrical
Valuations, UL 746C.

I, including a

th respect to

e is to be
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7.3 Accessibility of uninsulated live parts

7.3.1 An opening shall not permit entrance of a 1/2-inch (12.7-mm) diameter rod and shall be sized and
arranged so that a nonmetallic probe, as illustrated in Figure 7.1, cannot be made to contact any
uninsulated live electrical part (other than a low-voltage part) when inserted through the opening in a
straight or articulated position.
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Figure 7.1

Articulate probe with web stop
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The UL articulate probe without the web stop may be used for openings having a minor dimension less than 3/4 inch (19.1 mm).
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7.4 Protection of service personnel

7.4.1 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.

7.4.2 During the examination of a signaling unit in connection with the requirements in 7.3.1, 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 intended operating adjustments, is to be disregarded. It
will not be assumed that the part in question affords protection against electric shock.

7.4.3 An electrical component requiring examination, replacement, adjustment, servicing, or maintenance
while the sigfaling unit is energized shall be Tocated and mounted with respect 1o other components and
with respect|to grounded metal so that it is accessible for such service without subjecting service
personnel to the risk of electric shock from adjacent uninsulated high-voltage live parts.

7.4.4 The following are not considered to be uninsulated live parts:

a) Cpils of relays and solenoids, and transformer windings, if the.goils and windingg are
provifled with insulating overwraps rated for the potentials encountered;

b) Términals and splices having insulation rated for the patential encountered; and
c) Inpulated wire.
7.4.5 If the linear distance from a component requiring-§érvicing to all uninsulated current-¢arrying parts
in excess of B0 volts rms, 42.4 volts peak, 60 volts DE; is less than 6 inches (152 mm), protection shall
be provided by insulating tape, barriers, or the equivalent.

Exception: Compliance with this requirementymay be achieved by use of:

a) Anh interlock provided on the-cover that de-energizes all live parts in the enclosure when the
covet is removed or

b) The following or equivalent permanent and prominent marking provided on the ¢over front:
"CAUWTION — Risk aof Efectrical Shock, De-Energize Unit Prior To Servicing.” This marking may
be located on a réar panel or at the point of entry if the equipment is factory servicgable only.
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8 Enclosure

8.1 General

S

8.1.1 The frame and enclosure of a signaling unit shall have the strength and rigidity to resist total or
partial collapse and the subsequent reduction of spacings, or loosening or displacement of parts. See the

Mechanical Strength Tests for Enclosures, Section 53.

8.2 Cast metal

8.2.1 The thickness of a cast metal enclosure shall be as specified in Table 8.1.

Exception:
size, and fun
specified in t

Cast metal of lesser thickness may be employed i, consideration being given
ction of the enclosure, it provides equivalent mechanical strength to metal.of
ne table. See the Mechanical Strength Tests for Enclosures, Section 53:

to the shape,
the thickness

Table 8.1
Cast-metal electrical enclosures
Usé¢, or dimensions of area involved? Minimum thickness
Die-cast metal, Cast metal of ¢ther than the
die-cast type,

inch (mm) inch (mm)
Area of 24 square inches (115 cm?) or less and having no 1146 (1.6) 1/8 (3.2)
dimensions grg¢ater than 6 inches (152 mm)
Area greater thhan 24 square inches (155 cm?) or having any 3/32 (2.4) 1/8 (3.2)
dimension gregter than 6 inches (152 mm)
At a threaded fonduit hole 1/4 (6.4) 1/4 (6.4)
At an unthreaded conduit hole 1/8 (3.2) 1/8 (3.2)
@ The area limftation for metal 1/16 inch (1.6 mm).in thickness may be obtained by the provision of reinforcing rips subdividing
a larger area.

8.3 Sheet metal

8.3.1 The th

8.3, whichev

Exception:
size, and fu

r applies.

ckness of sheet. metal for an enclosure shall be not less than that indicated in

heet metal of lesser thickness may be employed if, consideration being given
tion.Of.the enclosure, it provides equivalent mechanical strength to metal of
specified in theable. See the Mechanical Strength Tests for Enclosures, Section 53.

Table 8.2 or

to the shape,
the thickness
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Table 8.2
Minimum thickness of sheet metal for electrical enclosures — carbon steel or stainless steel

mm) wide.

Without supporting frame? With supporting frame or equivalent Minimum Minimum
reinforcing? thickness, thickness,
Maximum width,® | Maximum length,® | Maximum width, | Maximum length, Uncoated, Metal coated,
inch (mm) inch (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 (171.8) 8.75 (22.2) 10.0 (25.4) 125 (31.8) [22] [P2]
8.0 (20.3) Not limited 12.0 (30.5) Not limited 0.032 (0.81) 0j034 (0.86)
9.0 (22.9) 115 (29.2) 13.0 (33.0) 16.0 (40.6) [20] [RO]
12.5 (31.8) Not limited 195 (49.5) Not limited 0.042 (1.07) 04045 (1.14)
14.0 (3%.6) 18.0 (45.7) 21.0 (53.3) 25.0 (63.5) [18] [t8]
18.0 (4%.7) Not limited 27.0 (68.6) Not limited 0:063 (1.35) 0J056 (1.42)
20.0 (59.8) 25.0 (63.5) 29.0 (73.7) 36.0 (91.4) [1e] [j1e]
22.0 (5%.9) Not limited 33.0 (83.8) Not limited 0.060 (1.52) 04063 (1.60)
25.0 (63.5) 31.0 (78.7) 35.0 (88.9) 43.0 (109)2) [15] [ 5]
25.0 (63.5) Not limited 39.0 (99.1) Not.limited 0.067 (1.70) 0J070 (1.78)
29.0 (73.7) 36.0 (91.4) 41.0 (104.1) 51.0 (129.5) [14] [[14]
33.0 (8%.8) Not limited 51.0 (129.5) Not limited 0.080 (2.03) 0jo84 (2.13)
35.0 (8%.9) 47.0 (119.4) 54.0 (137.2) 66.0 (167.6) [13] [j13]
42.0 (10p.7) Not limited 64.0 (1626) Not limited 0.093 (2.36) 04097 (2.46)
47.0 (11p.4) 59.0 (149.9) 68.0 (172.7) 84.0 (213.4) [12] 112
52.0 (13p.1) Not limited 80.0 (203.2) Not limited 0.108 (2.74) o111 (2.82)
60.0 (15p.4) 74.0 (188.0) 84.0 (213.4) 103.0 (261.6) [11] [jt1]
63.0 (16p.0) Not limited 97.0 (246.4) Not limited 0.123 (3.12) 0{126 (3.20)
73.0 (186.4) 90.0 (228.6) 103.0 (261.6) 127.0 (322.6) [10] [j1o]
a A supporting frame is a structure_of angle or channel or a folded rigid section of sheet metal that is rigidly attached to and has
essentially the fame outside dimensjons as the enclosure surface and that has sufficient torsional rigidity to resist the bending
moments that may be applied.via, the enclosure surface when it is deflected. Construction that is considered to have equivalent
reinforcing may| be accomplished by constructions that will produce a structure that is as rigid as one built with a[frame of angles
or channels. C@nstructions'considered to be without supporting frame include:
1) S|ngle sheet with single formed flanges (formed edges),
2) Alsinglessheet that is corrugated or ribbed, and
3) A 2

b The width is the smaller dimension of a rectangular sheet metal piece that is part of an enclosure. Adjacent surfaces of an
enclosure may have supports in common and be made of a single sheet.
¢ For panels that 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 continuous flange at least 1/2 inch (12.7
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Table 8.3
Minimum thickness of sheet metal for electrical enclosures — aluminum, copper, or brass
Without supporting frame? With supporting frame or equivalent Minimum thickness,
reinforcing?
Maximum width®, Maximum length®, Maximum width®, Maximum length,
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) 6.0 (15.2) 10.5 (26.7) 135 (34.3)
6.0 (15.2) Not limited 14.0 (35.6) Not limited 0.036 (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 0.045 (1.14)
9.5 (24.1) 11.5 (29.2) 21.0 (53.3) 25.0 (63,5)
12.0 (30.5) Not limited 28.0 (71.1) Not limited 0.058 (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) Notlimited 0.075 (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 0.095 (2.41)
29.0 (73.7) 36.0 (91.4) 64.0 (162.6) 78.0 (198.1)
37.0 (94.0) Not limited 87.0 (2217Q) Not limited 0.122 (3.10)
42.0 106.7) 53.0 (134.6) 93.0 (286.2) 114.0 (289.6)
52.0 132.1) Not limited 123.0 (312.4) Not limited 0.153 (3.89)
60.0 152.4) 74.0 (188.0) 130:0 (330.2) 160.0 (406.4)
a A supporting frame is a structure of angle or channeler a folded rigid section of sheet metal that is rigidly attadhed to and
has essentially|the same outside dimensions as the, enclosure surface and that has sufficient torsional rigidity to fesist the
bending momepts that may be applied via the englosure surface when it is deflected. Construction that is considgred to have
equivalent reinforcing may be accomplished py‘censtructions that will produce a structure that is as rigid as one puilt with a
frame of angle$ or channels. Constructions censidered to be without supporting frame include:
1)| Single sheet with single fermed flanges (formed edges),
2)| A single sheet that ig"corrugated or ribbed, and
3)| An enclosure surface loosely attached to 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 suffaces of an
enclosure may|have suppafts.jn common and be made of a single sheet.
¢ For panels thpt are not supported along one side, for example, side panels of boxes, the length of the unsuppqrted side shall
be limited to thp dimensiens specified unless the side in question is provided with a continuous flange at least 1/ inch (12.7
mm) wide.

8.3.2 A sheet metal member to which a wiring system is to be connected in the field shall be at least
0.032 inch (0.81 mm) thick if of uncoated steel, 0.034 inch (0.86 mm) thick if of galvanized steel, and

0.045 inch (1.14 mm) thick if of nonferrous metal.
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8.4 Nonmetallic

8.4.1 Among the factors to be taken into consideration when determining the acceptability of a
nonmetallic enclosure are:

a) M
b) R
c) M
d) FI

e) D

f) Re

unde

All these fact

Tests, Sectio

8.5 Doors a

8.5.1 An end
access to fug
renewal; or is

Exception:
enclosure co

8.5.2 Fasten
for operation

8.6 Enclosu

8.6.1 Genersg

echanical strength;
esistance to impact;
oisture-absorptive properties;

ammability and resistance to ignition from electrical sources;

electric strength, insulation resistance, and resistance to arc tracking; and

sistance to distortion and creeping at temperatures to which the matgrial may
I any conditions of use.

ors are to be considered with respect to aging in accordance with the Polym
h 54. See the Mechanical Strength Tests for Enclosures, Seetion 53.

nd covers
losure cover shall be hinged, sliding, or similarly;attached so it cannot be remqg
es or any other overcurrent protective devices; the intended functioning of w

necessary to open the cover in connection/with the intended operation of the,

f its position is supervised by a tampericontact connected in the closed protec
er need not comply with these requirements.

Ers requiring the use of a toolorkey shall be used for all enclosures if access i
of the signaling unit.

Fe openings

8.6.1.1 An enclosure intended for recessed mounting and whose front panel is to be flush wi

of the wall sh

hollow space

all have no openings that vent into concealed spaces of a building structure,
5 in the*wall, when the product is mounted as intended.

be subjected
bric Materials
ved if it gives
hich requires
unit.

ive circuit, an

5 not required

h the surface
such as into

Exception: Products suppiied sofety fronrclass 2 -or-3/power-tirmited-sources and comrotfing only class 2

or 3/power-limited loads.

8.6.1.2 The requirement in 8.6.1.1 does not apply to an opening for a mounting screw or nail or for a

manufacturin

g operation.
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