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INTRODUCTION

1 Scope

1.1 These requirements cover limit controls, furnace fan controls, and other interlocks which are
essentially switches responding to changes in liquid level, pressure, or temperature. Although not limited
to such specific applications, these safety controls include those intended primarily to safeguard heating
appliances, heating systems, processing systems, and air-conditioning and ventilating systems.

1.2 These requirements do not cover thermal protectors for motors and fluorescent-lamp ballasts.

1.3 These controls are for use in ordinary locations. Requirements for the installation and use of limit

as those for

COﬂtrOlS a.re .Ilb:UdCd ;II Stalldaldo Uf uairc I'\‘llatlullal rIIU PIUtC\Jt;UII Aoouu;at;ull, ouuh
Installation of:
Air-Cgnditioning and Ventilating Systems, NFPA 90A-1993,

WarmtAir Heating and Air-Conditioning Systems, NFPA 90B-1993,

Oil-Byrning Equipment, NFPA 31, ANSI Z95.1-1993,

National Fuel Gas Code, NFPA 54-1990,
Oveng and Furnaces, NFPA 86-1990, and
Preveption of Furnace Explosions in Fuel Oil apd“Natural Gas-Fired Watertube Bo
With @One Burner, NFPA 85C-1991.
1.4 These requirements cover equipment rated-hot more than 600 volts and intended for
accordance wjth the requirements of the National Electrical Code, ANSI/NFPA 70.

1.5 A producf that contains features, gharacteristics, components, materials, or systems n
from those coyered by the requirements’in this standard, and that involves a risk of fire or of
or injury to persons shall be evaluated using appropriate additional component ang
requirements fo maintain the level of safety as originally anticipated by the intent of th
product whoge features, characteristics, components, materials, or systems conflict
requirements pr provisions.of this standard does not comply with this standard. Revision o
shall be proposed and-adopted in conformance with the methods employed for developmen
implementation of this-standard.
1.5 revised April 30, 2001

ler Furnaces

installation in

bw or different
electric shock

end-product
s standard. A
with specific
requirements
, revision, and
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2 General

2.1 Units of measurement

2.1.1 Values stated without parentheses are the requirement. Values in parentheses are explanatory or
approximate information.

2.2 Compone

2.2.1 deleted

2.1.1 revised April 30, 2001

nts
2.2 deleted April 22, 2011

April 22, 2011.

2.2.2 deleted
2.2.3 deleted
2.2.4 deleted
3 Glossary

3.1 Forthe p

3.1A COMP
standard dedi
installed (e.g.
compose a dsg

3.2 CONTR(
the operation

3.3 CONTRC
temperature g
equipment.

3.4 CONTR(
appliances ac
reaching norn
auxiliary equig

April 22, 2011.
April 22, 2011.

April 22, 2011.

irpose of this standard, the following definitions apply)

Cated to the purpose. When incorporated in-a ‘control, equipment otherwise t

vice or fabricated part, such as thermaplastic or copper, are not considered
3.1A addefApril 22, 2011

DL, FAN — An automatic controhresponsive to changes in temperature, inten
pf the fan on forced air appliances.

DL, LIMIT — An automatic safety control responsive to changes in liquid level
nd normally set beyond the operating range for limiting the operation of the

DL, OPERATING — A control, other than a safety control or interlock to start
cordingteload demand and to stop or regulate output on satisfaction of den
al temperature or pressure in the appliances. Operating controls may also a
ment.

DNENT — A device or fabricated part of the control covered by the scope of a safety

pically field

luminaire) is considered to be a compongnt.”Unless otherwise specified, maferials that

components.

led to control

pressure, or
tontrolled

Dr regulate
and or upon
ctuate

3.5 CONTROL, SAFETY or PROTECTIVE — Automatic controls and interlocks (including relays,
switches and other auxiliary equipment used in conjunction therewith to form a safety-control system)

which are inte

nded to prevent unsafe operation of the controlled equipment.
3.5 revised April 22, 2011

3.5A CONTROL, WATER HEATER REGULATING — An automatic control responsive to changes in
temperature, intended to regulate the operation of the water heater and provides protective function.

3.5A added April 22, 2011
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3.5B CONTROL, WATER HEATER LIMIT — A manual type control responsive to changes in
temperature, intended to provide protective function of the water heater.

3.6 ELECTR

3.5B added April 22, 2011

ICAL CIRCUITS:

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

b) Low-Voltage Circuit — A circuit involving a potential of not more than 30 volts alternating
current (ac) [42.4 volts peak or direct current (dc)] and supplied by a primary battery or by a
standard Class 2 transformer, or by a combination of transformer and fixed impedance which,

as a
derivi
with t
low-v(

c) Safety-Control Circuit — A circuit involving one or more safety controls.

d) Isq
secon
circuit]

e) Int
releag
specif
part o
of ovg

3.7 INTERLC
proof to the p

3.8 REPEAT]
characteristic.

3.9 SET POI
performs its ir]

3.10 SUPER

d from a source of supply classified as a high-voltage circuit, using resistang
e supply circuit as a means of limiting the voltage and current, is not-¢onsid
Itage nor an isolated limited secondary circuit.)

lated Limited Secondary Circuit — A circuit of limited energy derived from an
dary winding of a transformer having a maximum capacity of 100 volt-amper
secondary voltage not exceeding 1000 volts.

finsically Safe Circuit — A circuit involving equiptent and wiring which is incg
ing sufficient electrical energy under normal.or abnormal conditions to cause

f the equipment or wiring, insulation or_other failure of electrical components
rvoltage, adjustment and maintenance ‘operations, and other similar conditio

DCK — A control to prove the physical state of a required condition, and to fu
imary safety-control circuit. Azlimit control is a type of interlock.

ABILITY — The ability of'a control or interlock to maintain a constant set poir
NT — A predetermined value to which a control or interlock is adjusted and 3
tended funetion.

VISE > F0 sense a condition requiring attention and initiate corrective action

r. (A circuit
e in series
ered to be a

isolated

es and open-

pable of
ignition of a

¢ hazardous atmospheric mixture. Abnormal conditions include accidental damage to any

application
ns.

rnish that

—

t which it

if necessary.

3.11 TOOLS

SPECIAL — Those tools that are not generally available on the open retail narket.

3.12 VENT LIMITING MEANS — A means which limits the flow of fluid from an atmospheric diaphragm

chamber to th

e atmosphere.
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CONSTRUCTION

3A Components

3A.1 General

3A added April 22, 2011

3A.1.1 A component of a product covered by this standard shall:

a) Comply with the requirements for that component as indicated in this standard;

b) Be used in accordance with its rating(s) established for the intended conditions of use;

c) Be
d) Ad

Exception No
specific comp

a) Iny
produl

b) Is

c) Is
used

Exception No|
standard is aq

a) Th
stand

b) TH

used within its established use limitations; and
ditionally comply with the applicable requirements of this standard.

1: A component of a product covered by this standard is not required to
bnent requirement that:

olves a feature or characteristic not required in the application of the compo
Ct, or

superseded by a requirement in this end product'standard, or

separately evaluated when forming part of another component, provided the
Within its established ratings and limitatioris.

2: A component complying withsa component standard other than thos
ceptable if:

e component also complies-with the applicable component standard as cited
hrd, or

e component standard:

1) Is compatible with the ampacity and overcurrent protection requiremen
National Electrical Code, NFPA 70, where appropriate;

2)_ Considers long-term thermal properties of polymeric insulating material

comply with a

nent in the

component is

e cited in this

in this

S in the

5 in

accordance with the Standard for Polymeric Materials — Long Term Prope

.ty

Evaluations, UL 746B, and

3) Any use limitations of the other component standard is identified and appropriately
accommodated in the end use application. For example, a component used in a
household application, but intended for industrial use and complying with the relevant
component standard may assume user expertise not common in household

applications.
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3A.1.2 A component that is also intended to perform other functions, such as over current protection,
ground-fault circuit-interruption, surge suppression, any other similar functions, or any combination
thereof, shall comply additionally with the requirements of the applicable standard(s) that cover devices
that provide those functions.

Exception: Where these other functions are not required for the application and not identified as part of
markings, instructions, or packaging for the appliance, the additional component standard(s) need not be
applied.

3A.1.3 A component not anticipated by the requirements of this standard, not specifically covered by the
component standards as cited in this standard, and that involves a risk of electric shock, fire, or personal
injury, shall be additionally evaluated in accordance with the applicable standard, and shall comply with

items (b) — (d

3A.1.4 With
performance 1

normal and alpnormal use conditions consistent with the application of UL 353.

3A.1.5 Speci
capabilities. {
temperatures
3A.2 Attachm

3A.2.1 Attach
Receptacles,

3A.2.2 Quick]

conductors, having nominal widths of 2.8, 3.2, 4.8,5.2, and 6.3 mm (0.110, 0.125, 0.187, 0.2

in), intended f
appliance, sha

Exception:
insertion-withd

3A.2.3 Single|
between elec
conductors, (
Component C

3A.2.4 Wire d

£ 2N 1.1

Ul O\ L L,

regard to a component being additionally evaluated, reference t@“\con
equirements in another end product standard is appropriate where thatistand

fic components are incomplete in construction features ‘er/restricted in
uch components are intended for use only under limited conditions, su
hot exceeding specified limits, and shall be used onlyunder those specific ¢

ent plugs, receptacles, connectors, and terminals

ment plugs and receptacles shall comply with the Standard for Attachmeé
L 498. See 3A.2.9.

connect terminals, both connectors and tabs, for use with one or two 22 — 1(

Dr internal wiring connections in‘appliances, or for the field termination of cor
Il comply with the Standard-fer Electrical Quick-Connect Terminals, UL 310.

ther sizes of quick-conhect terminals shall be investigated with respect to
rawal, temperature_rise, and all tests shall be conducted in accordance with

and multipole ‘connectors for use in data, signal, control and power applicati
rical equipment, and that are intended for factory assembly to copper o
r for factory assembly to printed wiring boards, shall comply with the
pnnectors for Data, Signal, Control and Power Applications, UL 1977. See 3

onpectors shall comply with the Standard for Wire Connectors, UL 486A-486

struction and
hrd anticipates

performance
ch as certain
bnditions.

ent Plugs and

AWG copper
05, and 0.250
ductors to the

crimp pull out,
UL 310.

bns within and

copper alloy
Standard for
A.2.9.

B.

3A.2.5 Splicing wire connectors shall comply with the Standard for Splicing Wire Connectors, UL 486C.

3A.2.6 Multi-pole splicing wire connectors that are intended to facilitate the connection of hard-wired
utilization equipment to the branch-circuit conductors of buildings shall comply with the Standard for
Multi-Pole Splicing Wire Connectors, UL 2459. See 3A.2.9.
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3A.2.7 Equipment wiring terminals for use with all alloys of copper, aluminum, or copper-clad aluminum
conductors, shall comply with Standard for Equipment Wiring Terminals for Use with Aluminum and/or
Copper Conductors, UL 486E.

3A.2.8 Terminal blocks shall comply with the Standard for Terminal Blocks, UL 1059, and, if applicable,
be suitably rated for field wiring.

Exception: A fabricated part performing the function of a terminal block need not comply with UL 1059
if the part complies with the requirements of Insulating Material, Section 8; Field Wiring Connections,
Section 10; Current-Carrying Parts, Section 10; and Spacings, Section 18 of this standard. This exception
does not apply to protective conductor terminal blocks.

3A.2.9 Femal

interrupt currg
load, when e
interrupt the G

plug.

3A.2.10 Bond
equipment, sh

3A.3 Batterie

dCV;\.’CO (ouuh Ao IC\;C'JtG\;:CO Al Id bUIIIICbtUIO) that arc ;Iltclldcd, Ul that LILAJ
nt in the end product, shall be suitably rated for current interruption of the“g
aluated with its mating plug or connector. For example, a connector.that c
urrent of a motor load shall have a suitable horsepower rating when tested

ing devices, ground clamps, grounding and bonding bushings and locknut

all comply with the Standard for Grounding and Bonding Equipment, UL 467.

5 and battery chargers

3A.3.1 A lithiim ion (Li-On) single cell battery shall comply with the requirements for sec
cells in the Stpndard for Lithium Batteries, UL 1642. A lithitsm ion muiltiple cell battery, an
battery pack, $hall comply with the applicable requirements for secondary lithium cells or b
the Standard jfor Household and Commercial Batteries,"UL 2054.

3A.3.2 Rechdrgeable nickel cadmium (Ni-Cad)-eells and battery packs shall comply with
construction and performance requirements ef.this standard.

fay be used, to

pecific type of
an be used to
with its mating

s, and similar

ondary lithium

d a lithium ion
httery packs in

the applicable

3A.3.3 Rechargeable nickel metal-hydride (Ni-MH) battery cells and packs shall comply with the

construction
cells or batter

d performance requirements of this standard, or the applicable requirements
packs in the Standard for Household and Commercial Batteries, UL 2054.

for secondary
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3A.4 Electrical boxes and raceways

3A.4.1 Electrical boxes and the associated bushings and fittings, and raceways, of the types specified in
Chapter 3 of the National Electrical Code, NFPA 70 and that comply with one of the following standards:

a) Standard for Metallic Outlet Boxes, UL 514A;

b) Standard for Conduit, Tubing, and Cable Fittings, UL 514B,;

c) Standard for Nonmetallic Outlet Boxes, Flush-Device Boxes, and Covers, UL 514C; or

d) Standard for Cover Plates for Flush-Mounted Wiring Devices, UL 514D.

3A5 CapacitJ)rs and filters

3A5.1 A cap
Suppressors f

3A.5.2 Electrpmagnetic interference filters with integral enclosures shall comply with thg

Electromagne
3A.5.3 delete]
3A.5A Surge
3A.5A.1 Surg
comply with th
through 3A.5A
Exception: T
3A.5A.2 Typdg

a) M4
worKif

b) M4

3A.5 revised November 8, 2011
heitor located in the line voltage circuit shall comply with the Standard for C
pr Radio- and Television-Type Appliances, UL 1414.
ic Interference Filters, UL 1283.

¢l November 8, 2011.

Protective Devices
3A.5A added November 8, 2011

e Protective Devices (SPDs), including air gaps and metal oxide varistors
e requirements in the Standard forSurge Protective Devices, UL 1449. Parag
.6 are applicable.

hese requirements do net.apply to SPDs located in a Class 2 circuit.

1, 2, or 3 SPDs and Type 1, 2 or 3 Component Assemblies SPDs shall:

intain a Maximum Continuous Operating Voltage (MCOV) rating equal to or
g voltage of-the circuit connected, and

intain_the’ appropriate Type Rating for the application in accordance with Tal

apacitors and

Standard for

(MOVs), shall
raphs 3A.5A.2

greater than

ble 3A.1.
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Table 3A.1
Type 1, 2, or 3 Ratings

Application Type Rating
Line side of service equipment 1
Load side of service equipment or feeder circuit applications lor2
Branch circuit or control circuit applications lor2or3

3A.5A.3 Type 4 or Type 5 discrete component SPDs and Type 4 component assemblies shall have a
Maximum Continuous Operating Voltage (MCOV) rating equal to or greater than the phase-to-phase

(line-to-line) voltage of the system supply.

3A.5A.4 Typs
in accordanc

4 or Type 5 discrete component SPDs and Type 4 Component. Assemblies
with (@) or (b) or (c):

e SPD can be considered when_determining the required SPD ratings. The (
Peak Current (A,) rating of the . SPD may be less than that defined in Table
rating is equal to or is greaterthan the surge current parameters determine b
ccounts for fixed series impedance inherent in the circuit. [The calculated A, |
to V, plivided by the combined known impedance inherent in the circuit plus 2 ohm
anticipated source impedance].

c) A
Nomi
voltag

Type 5 discrete.component SPD or Type 4 component assemblies shall be r
e of the-eifcuit connected.

Exceftion:_,For SPDs used in other than across-the-line applications such as acros

al Discharge:Current, NDC (In) in accordance with Table 3A.2, based on the

fgcted to all the

V may have a

shall be rated

be used in

bther”
b) in
, or

gs the contacts

ance in series
Dperating Duty
3A.2 provided
y a calculation
ould be equal
5, which is the

hted with a
e working

S the contacts

of a switehing relay or in a non-isolated electronic circuit, the additional circuit imped

ance in series

with the SPD can be considered when determining the required SPD ratings.

The Nominal

Discharge Current rating, 1,, of the SPD may be less than that defined Table 3A.2 provided the I,
rating is equal to or is greater than the surge current parameters determine by a calculation that
accounts for fixed series impedance inherent in the circuit. [The calculated I, would be equal to
V), divided by the combined known impedance inherent in the circuit plus 2 ohms, which is the

anticipated source impedance].
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Table 3A.2
Required Ratings of Type 4 or 5 SPDs

the phase-to-ph
b Typical examp|
voltage values g

overcurrent prot

Category Il - Di
supply level, Ca
Category Il - Lo

.
Category | - Sig
controls, signalin

re appropriate for the expected applications of the products covered.
Category IV - Pmary Supply Circuit Level. Overhead lines and cable systems including, distribution and its ass

SPD Circuit Characteristic Required ratings of Type 4 or 5 SPDs
Phase-to-Ground Voltage, Vac 2 Operating Duty Cycle Peak
by Overvoltage Category © Minimum Operating Duty Qurren_t or Minimum
Cycle Peak voltage Nominal Discharge Current,
[ Il 1] \Y (kVp)(1.2 x 50 ps) NDC (In) A
50 - - - 0.33 165
100 50 - - 0.50 250
150 100 50 - 0.80 400
300 150 100 50 15 750
600 300 150 100 25 1250
- 600 300 150 4.0 2000
- - 600 300 6.0 3000
@ For ungroundegd systems or systems with one phase grounded, the phase-to-ground voltage is considered to e the same as

se voltage for the purposes of using this table.
es of categories for products are given below. Users of this standard will need té-establish that

bctive equipment (equipment installed at the service entrance).
stribution Circuit Level. Fixed wiring and associated equipment (not electrical loads) connected f{
egory V.
d Circuit Level. Appliances and portable equipment and the liké connected to the distribution l¢

al Circuit Level. Special equipment or parts of equipment,Such as low-voltage electronic logic d
g and power limited (per NEC Article 725) circuits confiected to the load level, Category II.

o the primary
vel, Category

ystems, remote

rated impulse

ciated

3A.5A.5 Elect
subjected to g
defined by thg
with the SPD
alternate SPD
Protective Ra
rated SPD cal

Exception: I
tested with th

3A.5A.6 SPD
circuits.

ronic safety controls shall, in addition-ta'the requirements noted in 3A.5A.2 ar
subsequent transient overvoltage \test sequence in the end-use equipment
b Standard for Tests for Safety<Related Controls Employing Solid-State De
installed as intended. To minimize testing of the end-use equipment inv
s sources or types, the SRD with the highest Measured Limited Voltage rat|
ing, as applicable, shall.be tested in the transient overvoltage test sequencs
N represent multiple alternate SPDs sources or types.

the electronic safety control complies with the transient overvoltage test |
b SPD removed, the SPD need only comply with 3A.5A.2 and 3A.5A.3

5 are not)permitted to be used between line / mains / non-Class 2 circuitg

3A.5A.7 Disct
non-insulated

- , bes: " " SN

live conductive parts. Spacings betwee

the spacing requirements of this standard.

H

d 3A.5A.3, be
application as
ices, UL 991,

blving multiple

ng or Voltage
. The highest

brogram when

and Class 2

" be considered
n discrete SPDs and metal parts shall comply with
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3A.6 Gaskets and seals

3A.6.1 Gaskets and seals shall comply with the Standard for Gaskets and Seals, UL 157. Also, the
requirements of Section 41, Volume Change test, and Section 42, Weight loss test, are applicable, as

appropriate.

3A.7 Insulation systems

3A.7.1 Materials used in an insulation system that operates above Class 105 (A) temperatures shall
comply with the Standard for Systems of Insulating Materials — General, UL 1446.

3A.7.2 All insulation systems employing integral ground insulation shall comply with the requirements

L1l 1446

specified in th
3A.8 Overcur
3A.8.1 Fuses
248-1, and th

another appro

3A.8.2 Circuif
Switches and

Exception: G
Breakers For

3A.8.3 Circuif
electrical shod

[« al af (el 4 £1 Lot Mot P o
SLLANuaAaru 1ur Iy ottilio U iriouratiny viattrialo JUTICTrar, UL L5550V,

rent protection
shall comply with the Standard for Low-Voltage Fuses — Part 1: General Req
e applicable Part 2 (e.g. UL 248-5). Defined use fuses that comply with

priate standard for the fuse are considered to comply with thiswequirement.

breakers shall comply with the Standard for Molded-Case Circuit Breakers,
Circuit-Breaker Enclosures, UL 489.

ircuit breakers used in telecommunications circuitry that comply with the Stan
Use in Communications Equipment, UL 489A~need not comply with UL 489

breakers having integral ground fault, circuit interrupter capability for prot|
k shall additionally comply with the Standard for Ground-Fault Circuit-Interru

3A.8.4 Supplémentary protectors shall comply-with the Standard for Supplementary Proteg

Electrical Equ

3A.8.5 Fusing
Resistors for

pment, UL 1077.

resistors shall comply ‘with the Standard for Fusing Resistors and Tempe
Radio- and Television-Type Appliances, UL 1412.

uirements, UL
JL 248-1 and

Molded-Case

Hard for Circuit

ection against

pters, UL 943.

tors for Use in

rature-Limited
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3A.9 Marking

and labeling systems

3A.9.1 A marking and labeling system shall comply with Standard for Marking and Labeling Systems, UL
969, under the specified environmental conditions.

Exception: A marking or labeling system that complies with Section 47 of this standard is considered to
fulfill the requirement.

3A.10 Power

supplies

3A.10.1 A Class 2 power supply shall comply with one of the following:

a) Th

b) Th
60950
requir

3A.10.2 A no
a) Th

b) Th
6095(

3A.11 Printed

3A.11.1 Print
Boards, UL 74

Exception: A
requirements
bond between
coming in con

Stalldald fUI C:aoo 2 PUVVUI Ull;to
-1, with an output marked “Class 2", or that complies with the limited power
ements and is marked “LPS”.
n-Class 2 power supply shall comply with one of the following:

e Standard for Power Units Other Than Class 2, UL 1012; or

1.

wiring boards

bd wiring boards, including the coatings, shall comply with the Standard for
6.

printed-wiring board in a Class-2 nonsafety circuit is not required to comply wi
n the UL 796 if the board is-separated from parts of other circuits such that Ig
the foil conductor and. the base material will not result in the foil conductors (
tact with parts of other circuits of the control or of the end-use product.

e Standard for Information Technology Equipment, Part 1. General Requirenpents, UL

source (LPS)

e Standard for Information Technology Equipment/Part 1: General Requirements, UL

Printed-Wiring

th the bonding
osening of the
br components
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