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Summary of Topics

This is the First Edition of ANSI/CAN/UL 8803, Standard for Portable UV Germicidal Equipment
With Uncontained UV Sources, dated November 17, 2023. These requirements apply to portable
germicidal equipment intended to expose the air and surfaces within an unoccupied area with
uncontained ultraviolet (UV) energy.
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Preface

This is the First Edition of ANSI/CAN/UL 8803, Standard for Portable UV Germicidal Eq
Uncontained UV Sources.

uipment With

UL is accredited by the American National Standards Institute (ANSI) and the Standards Council of

Canada (SCC) as a Standards Development Organization (SDO).

This Standard has been developed in compliance with the requirements of ANSI and SCC for

accreditation of a Standards Development Organization.

This ANSI/CAN/UL 8803 Standard is under confinuous maintenance, whereby each revisio
in compliande with the requirements of ANSI and SCC for accreditation of a Standards
Organization|
publication, gction to revise, reaffirm, or withdraw the standard shall be initiated.

In Canada, there are two official languages, English and French. All safety warnings must

h is approved
Development

In the event that no revisions are issued for a period of four years.fromp the date of

be in French

and English.| Attention is drawn to the possibility that some Canadian authorities may require additional

markings andl/or installation instructions to be in both official languages.

Comments or proposals for revisions on any part of the Standard"may be submitted to ULS
Proposals slould be submitted via a Proposal Request in_the Collaborative Standards
System (CSIS) at http://csds.ul.com.

Our Standardls for Safety are copyrighted by ULSE In¢:(Neither a printed nor electronic copy

E at any time.
Development

of a Standard

should be altered in any way. All of our Standards.and all copyrights, ownerships, and rights regarding

those Standards shall remain the sole and exclusite property of ULSE Inc.

This Edition pf the standard has been formally approved by the Technical Committee (TC)
(UV) Germicldal Equipment And Systems;,TC 8802.

This list reprgsents the TC 8802 membership when the final text in this Standard was ballot
time, changess in the membership:may have occurred.

TC 8802 Membership

on Ultraviolet

ed. Since that

Namé¢ Representing Interest Category Region
Carl Bloomfield Intertek Testing & Standards Org. USA
Juan Caamano UL Solutions Testing & Standards Org. USA
Thomas Carlson R-Zero Xyxtems Inc. Producer USA
Fred Carpenter Acuity Brands Lighting INC Producer USA
Mike Chou Great Consultant Service (GCS) Co., General Interest USA

Ltd.

Sandu Cusmariu Viscor INC Producer Canada
Paul Jensen FAI General Interest USA
David Lemaux CSA Group Testing & Standards Org. Canada
Darren McArthur Broan-NuTone LLC Supply Chain USA
Julio Morales UL Standards & Engagement TC Project Manager — Non-voting USA

TC 8802 Membership Continued on Next Page
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TC 8802 Membership Continued
Name Representing Interest Category Region
Michael O'Boyle Signify Producer USA
Joseph O’Neill Wilger Testing General Interest USA
Deborah Prince UL Standards & Engagement TC Chair — Non-voting USA
Michael Savage Marion County, FL AHJ USA
Dean Saputa UV Resources Producer USA
David Sliney Standards Individuals General Interest USA
Paul Smith GE Lighting, a Savant Company Supply Chain USA
Jason Tuenge PNNL Government USA
Ronnie Teo Singapore Institute Of Manufacturing General Interest Simgapore
Technology
Jeremy Yon Current Lighting Producer USA
Ken Zhang SGS-CSTC STANDARDS Testing & Standards Org. China
TECHNICAL SERVICES CO LTD

International Classification for Standards (ICS): 91.160.10

For informatid

email us at ClientService@shopULStandards.com.

This Standarg

The intended

is intended to be used for conformity assessment.

n on ULSE Standards, visit http://www.shopulstandards.com, call toll free 1-888-853-3503 or

primary application of this standar@is stated in its scope. It is important t¢ note that it

remains the responsibility of the user of the standard to judge its suitability for this particular application.

CETTE NORME NATIONALE DU CANADA EST DISPONIBLE EN VERSIONS FRANCAISE ET

ANGLAISE
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INTRODUCTION
1 Scope

1.1 These requirements apply to portable germicidal equipment intended to expose the air and surfaces
within an unoccupied area with uncontained ultraviolet (UV) energy. These requirements address
equipment intended to remain stationary while in operation, and intended for use by ordinary persons. The
equipment may also produce visible light.

1.2 Inthis Standard, the UV overexposure risk is addressed via the following integral safeguards:

a) Motion detection as a critical control function; and

b) Activation cycle requirements and operating time limits. Additional safeguards‘may| optionally be
included by the manufacturer.

1.3 These fequirements do not cover:
a) Hapd-held equipment;
b) Equipment that does not use a motion detection function as a.safeguard;

c) Equipment that uses a wireless or remote control (i.e)ascontrol not physically parft of the same
device) to initiate or extend an operating cycle; or

NOTE:|Wireless/remote controls are still allowed to terminate an operating cycle.

d) Dgvices intended for sterilization of equipment covered by other standards, such as UL 8802,
Standard for UV Germicidal Equipment and’Systems.

1.4 Inthe United States, products generating ultraviolet radiation are intended for use in ac¢ordance with
Title 21 Codg of Federal Regulations (CFR) Parts 1000 through 1004, and section 1005.25.

NOTE: These rg¢gulations include reporting of Accidental Radiation Occurrences, notification to FDA and customgrs of a radiation
safety defect anfl corresponding plan for.corrective action for FDA approval, and designation of a U.S. agent for imp¢rted lamps.

1.5 This Standard does not.apply to UV germicidal equipment covered by other standards] Products not
covered by this Standardiinclude:

a) Laboratory~and health care equipment with UV emitters covered by UL 61010-1 arjd CSA C22.2
No. 6[1010-1;

b) UV germicidal equipment and systems covered by UL 8802, Standard for UV Germicidal
Equipment and Systems.

1.6 These requirements address risk of personal injury due to overexposure to UV emissions. To
address other safety considerations (e.g., risk of fire or electric shock, or personal injury risks besides UV)
this Standard shall be used in conjunction with CSA C22.2 No. 250.4 / UL 153, Standard for Portable
Luminaires. All construction, performance and marking requirements in those standards apply unless
specifically exempted or superseded by a requirement in this Standard.

1.7 Equipment that emit electromagnetic energy with wavelengths outside of the 200 — 400 nm range are
not fully addressed by this Standard, and may require an additional evaluation.
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1.8

In this Standard, combined US and Canadian standard references are commonly separated by a

slash (" / "). The CSA standard reference applies to products intended for use in Canada, and the UL
standard reference applies to products intended for use in the United States.

1.9 Equipment features, functions or accessories not anticipated by this standard may require a separate

evaluation.

2 Components

21

a) Comply with the requirements for that component as specified in this Standard:;

A component of a product covered by this Standard shall:

b) Be

c) Be

2.2 A comp
component rg

a) Inv
produ

b)lss

c)lss
used

2.3 Specific]
capabilities.
temperatures

24 A comp
fault circuit-in
comply addit

those functions.

3 Units of Nleasurement

3.1 The val

ised in accordance with its rating(s) established for the intended conditions 'of us

ised within its established use limitations or conditions of acceptability:

onent of a product covered by this Standard is not requireddo comply wi
quirement that:

blves a feature or characteristic not required in the application of the comp
t;
Liperseded by a requirement in this Standard; or

eparately investigated when forming part ofcanother component, provided the ¢
vithin its established ratings and limitations:

components are incomplete in\\construction features or restricted in
Such components are intended~for use only under limited conditions, suc
not exceeding specified limits; and shall be used only under those specific cond

bnent that is also intendedto perform other functions such as overcurrent proted
terruption, surge suppression, any other similar functions, or any combination
onally with the requirements of the applicable standard(s) that cover devices

les given in Sl (metric) units shall be normative. Values in parentheses are e
nformation.

approximate

e; and

th a specific

onent in the

omponent is

performance
h as certain
tions.

tion, ground-
thereof, shall
that provide

planatory or

3.2 Unless indicated otherwise, all voltage and current values specified in this Standard are root-mean-

square (rms).

4 Referenced Publications

4.1

interpreted as referring to the latest edition of that code or standard.

Any undated reference to a code or standard appearing in the requirements in this Standard shall be

4.2 The following standards are referenced in this Standard, portions of these referenced standards may
be essential for compliance.

CSAC22.2N

0. 0.15, Adhesive Labels
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CSA C22.2 No. 187, Electrostatic Air Cleaners
CSA C22.2 No. 250.4, Portable luminaires
CSA E60730-1, Automatic Electrical Controls — Part 1: General Requirements

CSA C22.2 No. 61010-1, Electrical Equipment for Measurement, Control, and Laboratory Use; Part 1:
General Requirements

CSA C22.2 No. 62471, Photobiological Safety Of Lamps And Lamp Systems

IEC 62471, Rhotoblological Safety Of Lamps And Lamp Systems
IEC 62471-6{ Photobiological safety of lamps and lamp systems — Part 6: Ultraviolet lamp praducts

IES RP-27.1f Recommended Practice for Photobiological Safety for Lamps &dlamp Systemms — General
Requirements

IES RP-44, Recommended Practice: Ultraviolet Germicidal Irradiation (UVGI)
UL 153, Portable Electric Luminaires

UL 248-1, Lgw-Voltage Fuses — Part 1: General Requirements and the applicable Part 2 stapdard(s) from
the UL 248 spries

UL 867, Electrostatic Air Cleaners

UL 969 Marking and Labeling Systems

UL 4200A, Products Incorporating Button:or Coin Cell Batteries of Lithium Technologies
UL 8802, UV Germicidal Equipment and Systems

UL 60730-1,|Automatic Electrical Controls — Part 1: General Requirements

UL 60730-2-P Automatic Electrical Controls — Part 2-9: Particular Requirements for Temperature Sensing
Controls

UL 61010-1—FHectricalEquipmentfor—Measurement—Controt—and—taboratory—se—Fait 1: General

Requirements
5 Glossary
5.1 For the purpose of this standard, the following definitions apply.

5.2 ACTIVATION CYCLE - The time interval between user initiation of the equipment and the start of the
operating cycle. Alternatively, the activation cycle can end when a safe reset or shutdown is triggered by
the user or the device itself.

5.3 EMITTER — The component that produces UV radiation. This may also produce visible light.

5.4 EQUIPMENT — A generic term for the portable UV devices covered by the scope of this document.
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5.5 EXEMPT PERIMETER - The boundary around the equipment formed by the line-of-sight distance
from its geometric center to points where UV emissions are considered Risk Group 0 (Exempt). These
points are drawn on the horizontal plane formed by the floor. See Figure 5.1 for a graphical representation
of this perimeter.

Note 1: This boundary is declared by the manufacturer and verified by test. By definition, persons standing at the edge of this
boundary do not require additional safeguards against UV overexposure, as defined by IEC 62471, CSA C22.2 No. 62471, or IES
RP-27.1, when the emitter is operating.

Note 2: Figure 5.1 is for reference purposes only. The perimeter’s shape will depend on device design and may not be circular or
symmetrical. In addition, when the line-of-sight distances for actinic and near UV are different, the larger of the two values are used to
determine the exempt perimeter.

Figure 5.1

Graphical Representation of Exempt Perimeter

RiskGroup 0O

s§4230,

5.6 HAND-HELD EQUIPMENT - Cord-connected (or battery powered) electrically operated equipment
intended to be supported by the hand in normal use. In this Standard this equipment type is considered
attended in normal use. This type of equipment is not covered by this Standard; see 1.2.

5.7 INSTRUCTED PERSON - Person adequately advised or supervised by skilled persons to enable
them to perceive risks and to avoid risks of injury associated with germicidal equipment.

5.8 MOTION DETECTION FUNCTION - The integral function that detects motion, and then initiates the
safe reset mode. This function is implemented using one or more motion detectors, along with their
associated control circuitry and software.

5.9 OCCUPANT - Individual(s) who are normally present in the treated space when the germicidal
equipment is not in operation. It is assumed that occupants may not be aware of presence of the
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germicidal equipment and cannot be expected to take any precautions against UV exposure while the
equipment is operating.

5.10 OPERATING CYCLE - The interval after the activation cycle during which the emitter is in
operation, and the air and surfaces in the vicinity of the equipment are exposed to UV energy.

5.11 ORDINARY PERSON - Person who is neither a skilled person nor an instructed person.

5.12 PORTABLE EQUIPMENT- Cord-connected or battery powered electrically operated equipment
capable of being easily moved by hand from place to place. Portable equipment may be floor or counter
supported in normal use. In this Standard, this equipment type is considered unattended and stationary

while operati
5.13 QUAL

5.14 SAFE
requires the
equipment o

5.15 SAFE
prevent or re

5.16 SKILU
perceive risk

5.17 TREA
in operation.

5.18 ULTR

5.19 UNCC
energy that 1
equipment is|

5.20 USER

Note: It should
misuse, and ma

na-durina normal use.
J J *

IFIED SERVICE PERSON - A trained individual charged to repair the germicida

RESET (MODE) — A safe state where the germicidal equipment-¢eases to o
ntervention of a user in order to reinitialize the device’s starting sequence and r
peration. A full shutdown is also considered a safe reset.

Huce the likelihood of personal injury due to overexposiite to UV or optical energ

5 and to avoid hazards associated with germicidal equipment.

TED SPACE — The area that is exposed:to'UV energy from the emitter when the

AVIOLET (UV) RADIATION — Electromagnetic energy with a wavelength of 200 -

NTAINED — When used to describe a UV source, this term refers to the e
adiates from the emitter, into spaces or surfaces that are external to the equip
in operation.

— The ordinary person that is operating the equipment.

be assumed that users may not be fully aware of the potential UV overexposure risk posed by g
not always follow the equipment’s safety markings or instructions.

CONSTRU

h

| equipment.

perate, which
pstore normal

GUARDS — In the context of this Standard, integral €quipment controls that function to

-

ED PERSON — Person with relevant education~and experience to enable him or her to

equipment is

- 400 nm.

ctromagnetic
ent while the

quipment use or

TION
TON

6 General

6.1

in this Standard.

All equipment shall comply with the safety standards specified in 1.6 in addition to the requirements

6.2 The battery compartment of equipment or any accessory, such as a wireless remote control,
incorporating one or more coin cell batteries of lithium technologies shall comply with UL 4200A, when the
battery has a diameter of 32 mm (1.25 in) maximum with a diameter greater than its height.
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7 Photobiological Hazards

7.1 Photobiological Assessment

7.1.1  The equipment shall be subjected to a photobiological assessment for actinic and near UV hazards
from 200 nm through 400 nm in accordance with the requirements in CSA C22.2 No. 62471 (in Canada) or
IEC 62471 (in the United States). At the manufacturer’s request, the photobiological assessment may
alternatively be conducted in accordance with IES RP-27.1.

7.1.2 This assessment shall be conducted at a distance from the radiation source equal to the emitter’s
exempt perimeter in the direction likely to produce the worst-case test result. The equipment shall be
oriented and

'\pargfnr{ i 7a) prnrh 1ice-the worst-.case test result parmiﬂ'nrl hy its-construction-

| See 7.5.2.

Note: The entire pxempt perimeter is required to be covered by the detection boundary of the integral motion detecto

7.1.3 Contrgls intended to interrupt equipment operation (e. g. motion detectorsetc.) shall pe bypassed

or disabled s¢
for controls of

7.1.4 When
continuously
over time, the
accordance W

7.1.5 Therg
classification

7.1.6 At thd
distance from
be used to de

7.2 Activation cycle

721 Thee

that the equipment will operate continuously during the photobielogical assess|
the types of identified in 7.1.4.

compliance with the photobiological assessment reliesyon controls or timirn
pperate the UV source on a duty cycle, or to vary thédrive current or power #
n the control shall be additionally evaluated as a safety-related electronic circ
ith Annex C, Safety-Related Electronic Circuit (SREC) Requirements.

sult of the assessment in 7.1.1 — 7.1.4 is considered acceptable if the equipme
manufacturer’s option, a second, photobiological assessment may be cor

the radiation source equal to 200 mm. The classification from this second ass
termine the maximum operatitig cycle time limits in 7.3.2.

leave the tre

an operating ¢ycle immediately is not permitted.

7.2.2 The delayed-start function time duration shall be no less than 30 seconds and no
minutes. The| time-duration shall be marked or displayed on the equipment where eviden
during equiprment activation

uipment shall have an integral control that employs a delayed-start timer to pg
ted space before’the operating cycle is initiated. A control that allows the equipr

ment, except

g circuits to
o the emitter
Iit (SREC) in

ht achieves a

pf Risk Group 0 (Exempt) for actinic and near UV hazards at the exempt perimefer.

ducted at a
essment can

rmit users to

nent to begin

more than 5
t to the user

Note: A display that indicates the remaining time (countdown) to the operating cycle during the activation cycle is considered "evident

to the user."

7.2.3 The control shall be designed to require a user to physically interact with the equipment to initiate

the activation

cycle.

7.2.4 A feature that permits a user to schedule the equipment to initiate an operating cycle automatically
at a future time is not permitted.

7.2.5 A feature that allows for the user to physically interact with a remote device (e.g.: an app on a

smart phone)

to initiate the operating cycle is not permitted.
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7.2.6 During the activation cycle, the equipment shall produce an audible or visual signal, or both, to alert
the user of the impending operating cycle.

7.2.7 The control shall require at least two successive and deliberate operations to be performed within 4
seconds during the activation cycle in order to initiate the delayed-start function, otherwise the activation
cycle shall cancel.

Note: Examples of a deliberate operation include but are not limited to pushing a button, holding a button, rotating a knob, or
actuating a switch.

7.2.8 A control on the device shall permit the activation cycle to be interrupted or cancelled with one
simple action (e.g., pressing a button, etc.).

7.2.9 The device shall check for motion within the exempt perimeter at the end of the |activation cycle,
before the ogerating cycle begins. If motion is detected, then the device shall enter a safe resgt (mode).

7.3 Operating cycle

7.3.1 The ¢quipment shall have a maximum operating cycle time of 60 minutes, unlgss otherwise
permitted by|7.3.2.

7.3.2 As analternative to 7.3.1, equipment evaluated in accordance with the photobiologicdl assessment
method in 7.1.6 may apply the limits in Table 7.1:

Maximum Allowed Operatinng)?::?e-"‘l:lime by Risk Group at 200 mm
Risk Group Cycle Time
3 1 hour
2 3 hours
1 8 hours
0 Unlimited

7.3.3 If thelequipment does not emit visible light, then it shall have an audible or visual indigator, or both,
to signal to the user thatthe equipment is in its operating cycle. This indicator shall be a different tone or
pattern than fhe activation cycle indicator specified in 7.2.6.

7.4 Wirelesscontrol

7.4.1 When a wireless remote controller or the capability of wireless operation is provided, this device or
function shall comply with 7.4.2 -7.4.4.

7.4.2 The control shall bring the equipment to safe reset (mode) with one simple action (e.g.: pressing a
button, etc.).

7.4.3 The control shall only be capable of bringing the equipment to safe reset (mode). The control shall
not be capable of:

a) Turning on the equipment;

b) Initiating or extending an operating cycle; or
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¢) Scheduling a future time for an activation or operating cycle.

7.4.4 The control shall not require a clear line of sight to the equipment in order to function. Compliance
is verified using the test procedure in Annex B, Determination of Wireless Control Range.

7.4.5 The operating range of the control shall not be less than the shortest distance from the equipment
to the exempt perimeter. The operating range shall be verified using the test procedure in Annex B,
Determination of Wireless Control Range.

7.5 Motion detection

7.5.1 The gatipmer .
equipment into a safe reset (mode)
operating cyc

mat forces the
motion is detected within the exempt perimeter during an

c aC C 7

when
752 The

inimum detection range of this control shall cover the entirety of.the equipment's exempt

perimeter. TH
procedures in

7.5.3 The n
equipment is

is coverage shall be determined by combining the worse-caseCtest results fr
Annex D, Motion Detectors — Determination of Coverage Area.

hotion detection function (i.e., motion detectors and alD associated circuitry
considered a critical control function, and shall be additionally evaluated as a s

electronic cifcuit (SREC) in accordance with Annex C, Safety-Related Electronic Cir

Requirement
7.6 UVsou

7.6.1 When
procedure sh

8 Ozone Af{

8.1 Devices
Test in CSA-(

Note: Equipmen
document, and n

MARKINGS /4

D .
‘ce replacement

the equipment includes a user .replaceable UV source (i.e., lamp), the
bll not initiate an operating cycle.

sessment

that emit ultraviolet radjation at wavelengths less than 250 nm shall comply wi
22.2 No. 187 / UL 867

with an ozone monitoring circuit or an interlock mechanism to control ozone production are not a
ay require a_ seéparate evaluation.

AND INSTRUCTIONS

9 Safety Instractions

9.1

bm both test

) within the
afety-related
cuit (SREC)

replacement

th the Ozone

lldressed by this

The safety instructions shall be a permanent part of the manual but separated in format and

preceding all other instructions (such as installation, operation, and maintenance instructions).

9.2 The safety instructions shall include instructions or illustrations to identify important safety features,
in addition to the important safeguards specified in 9.5.

9.3 The height of lettering in the text and illustrations of the safety instructions shall be as follows:

a)

The phrases

"IMPORTANT SAFEGUARDS",

"READ AND FOLLOW ALL SAFETY

INSTRUCTIONS", and "SAVE THESE INSTRUCTIONS" shall be in letters not less than 4.8 mm

(3/16 i

nch) in height.

b) Other upper-case letters shall not be less than 2.1 mm (1/12 inch) in height.
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c) Lower-case letters shall not be less than 1.6 mm (1/16 inch) in height.

9.4 The items may be numbered. The phrases "READ AND FOLLOW ALL SAFETY INSTRUCTIONS"
and "SAVE THESE INSTRUCTIONS" shall be first and last, respectively, in a list of items. Other important
safeguard items considered appropriate by the manufacturer may be inserted.

9.5 For all equipment, the safety instructions shall include the following safeguards verbatim or in equally
definitive terminology. If a specific safeguard does not apply to a particular type of equipment, the

safeguard may be modified or deleted as appropriate:

IMPORTANT SAFEGUARDS

When using
following:

a) RE

b) Th
marki
optics
preca

c)IT
EXP(Q
REQ
PRIO

d) TH
MOTI
ORD
THIS
DETE

e)IF
OVEHR
SAFE

f) To
childr|

electrical equipment, basic safety precautions should always be followed

AD AND FOLLOW ALL SAFETY INSTRUCTIONS.

is equipment uses an ultraviolet (UV) source and must be used in compli
hgs and instructions to prevent the user's eye and bare skin from exposure to
| radiation. Follow the instructions for correct placement of the equipm
utions for securing the area before initiating equipment.operation.

IS THE RESPONSIBILITY OF THE USER TO ENSURE THAT PERSONS W
SED TO EXCESSIVE UV RADIATION DURING EQUIPMENT OPERATION
JIRE THE USER TO ENSURE THAT THE SPACE BEING TREATED HAS BE}
R TO ENGAGING THE EQUIPMENT.

IS DEVICE IS EQUIPPED WITH SAEEGUARDS TO DISENGAGE THE UV SO
ON IS DETECTED IN THE VICINITY OF THE DEVICE. DO NOT TAMPER W
ISABLE ANY SAFEGUARD OR OPERATIONAL FEATURE OF THIS DEVICE.
DEVICE AND CONTACT THE MANUFACTURER IF YOU SUSPECT THAT 1
ICTOR IS NOT FUNCTIONING PROPERLY.

JSED IMPROPERLY, THIS DEVICE MAY POSE A RISK OF PERSONAL INJUF
REXPOSURE. IT ISSTHE RESPONSIBILITY OF THE USER TO READ AND H
TY INSTRUCTIONS.

reduce the“risk of injury, close supervision is necessary when this device
bn.

g) W
whic

enxeplacing lamps or UV sources, disconnect power and replace only with

including the

ance with its
harmful UV or
ent and the

ILL NOT BE
. THIS WILL
EN VACATED

URCE WHEN
TH, MODIFY
5TOP USING
[HE MOTION

RY FROM UV
FOLLOW ALL

is used near

the lamps for

the’equipment is marked and intended

Note: Item (g) applies only to equipment with user-replaceable lamps.

h) Always disconnect this device from the power source immediately after use.

i) The use of accessory equipment not recommended by the manufacturer may cause an unsafe
condition.

j) Do not use this equipment for other than its intended use.

SAVE THESE INSTRUCTIONS


https://ulnorm.com/api/?name=UL 8803 2023.pdf

16

ANSI/CAN/UL 8803 NOVE

MBER 17, 2023

10 Additional Markings and Instructions

10.1

The instruction manual shall include instructions for operation and maintenance recommended by

the manufacturer. The instructions shall state that the device does not have any user-serviceable parts
(except lamps) and that all servicing should be performed by qualified service personnel.

10.2 The instructions shall include the manufacturer’s declarations for:

a) The

b) The

dimensions of the treated space or UV radiation distribution;

horizontal field of view of the integral motion detection system, in degrees;

c)Th
d) The
e) UV

f) Proy

10.3 Equipn
exterior surfa

a) "Th
import

10.4 Perma
engraving, er
with CSA No.

operating range of the WITeless control, When provided;
device’s startup sequence;
source (lamp) replacement procedure, for equipment with user replaceable sour

er handling and disposal of UV sources containing mercury.

nent shall be permanently and legibly marked with the following product ma
Ce that is normally visible, using a minimum letter height.of 2.4 mm:

s equipment produces potentially hazardous UV ‘energy. Refer to the operatin
ant safety and operating instructions."”

hent marking methods include paint-stenciling, indelible ink or die stamp
nbossing, molding, casting, or the use«Of a suitable marking and labeling systé
0.15/ UL 969.

ces; and

rkings on an

g manual for

ng, etching,
bm compliant
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This Annex includes the markings required to be translated

ANNEX A — SAFETY MARKING TRANSLATIONS

(Normative for Canada and Informative for the U.S.)

and suggested French translations. For
Canada, this Annex is a normative (mandatory) part of this Standard. For the US, this Annex is an
informative (non-mandatory) part of the Standard.

Paragraph, Figure,

Marking — English

French Translation

UV energy. Refer to the operating manual for
important safety and operating instructions."

Table

9.3 "IMPORTANT SAFEGUARDS", "READ AND « MESURES DE PROTECTION

FOLLOW ALL SAFETY INSTRUCTIONS" IMPORTANTES », « LIRE ET SUIVRE TOUTES
LES CONSIGNES DE SECURITE

9.3 "SAVE THESE INSTRUCTIONS" « CONSERVER CES INSTRUCTIONS »

94 "READ AND FOLLOW ALL SAFETY « LIRE ET SUIVRE TOUTESLES CONSIGNES
INSTRUCTIONS" DE SECURITE »

9.4 "SAVE THESE INSTRUCTIONS" « CONSERVER CES'NSTRUCTIOQNS »

10.3 "This equipment produces potentially hazardous « Cet équipement-produit de I'énergie UV

potentiellement.dangereuse. Reporftez-vous au
manuel d’utilisation pour consulter les instructions
en matigre.de sécurité et de fonctiohnement. »
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ANNEX B (Normative) - DETERMINATION OF WIRELESS CONTROL RANGE

B.1 The equipment shall be plugged in and energized as intended. A person shall stand and hold the
wireless control such that the distance from the wireless control to the equipment is equal to the maximum
operating range declared by the manufacturer. At this distance, the person shall operate the wireless
control and attempt to trigger a safe reset (mode) of the equipment. When the equipment’s integral
receiver is directional, then the equipment shall be oriented to produce the worst-case test result permitted
by its construction.

B.2 The setup and test in B.1 shall be repeated with the person holding the flattened palm of one hand
against the front of the wireless control.

B.3 The testresuitsareconsidered auucptab:c ifimbothcasesthe-wiretesscontrotwas-abije to trigger a
safe reset (mpde) of the equipment at the distance declared by the manufacturer.
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ANNEX C (Normative) - SAFETY-RELATED ELECTRONIC CIRCUIT (SREC) REQUIREMENTS

C1 Scope

C1.1

defined terms from Section C2.

These requirements apply to safety-related electronic circuits. Bold text in Section C3 identifies

C1.2 These requirements are not intended to serve as the sole basis for evaluating risk. End-product
requirements may amend or supersede these requirements, as appropriate.

C2 Glossary

C2.1 Thefq
text throughg

C2.2 CRIT
component 1
cause the de
standard and

NOTE: Examplg

a) Disd
mecha

b) Limi
lamp o|

llowing definitions apply to terms used within this annex. Defined terms are sho
ut the Annex.

CAL CONTROL FUNCTION — A function performed by a discrete comj
etwork whose primary purpose is normal operation of the product,-but whosg
vice to exceed the electrical, thermal or exposure limits for normal‘eperation as
the additional safety standard(s) that apply to the product; see\1.6.

s include functions that:

onnect power in response to the opening of a service compartment access panel, analogous to
hical interlock switch to prevent contact with a hot surface or high/voltage circuit during maintenance

or reduce available voltage or current at accessible terminals during routine maintenance, such g
lamp holder during lamp replacement; and

c) Confrol the ON-state or maintain the duty cycle of a UV ‘'source, where a fault can cause the equipmen

energiz
C2.3 CRIT

C24 PRO[
generic term

C2.5 PRO(
design cente

e or emit higher UV doses.

CAL FAILURE (MODE) — A software or hardware fault which can result in a risk.

used in this annex for the portable UV equipment covered by the scope of this S

ERAMMABLE COMPONENT — Any microelectronic hardware that can be progr
r, the factory, or jr’ the field. Here the term "programmable” is taken to be "a

which one c@n alter the software wherein the behavior of the component can be altered."

discrete con
instructions i

C2.6 PROIT

n response.to thermal or electrical conditions.

separately e

aluated to reliably perform a protective function

nponents Ae.g., microcontrollers, memory storage ICs) that store or exeq

ECTWE COMPONENT — A discrete component or component network th

wn as bolded

ponent or a
failure could
Hefined in this

the function of a

5 at the pins of a

to unexpectedly

See C2.8.

DUCT — The device into which the safety-related electronic circuit is integrated. This is a

tandard.

ammed in the
ny manner in
This includes
ute software

at has been

NOTE: Examples of such components include thermal cutouts evaluated to UL 60730-2-9 and fuses evaluated to the UL 248 series

of standards.

C2.7 PROTECTIVE FUNCTION — A function performed by a discrete component or component network
relied upon to reduce risk during abnormal operating conditions.

NOTE: Examples include functions that:

a) Limit or reduce power in response to elevated ambient conditions or discrete component failures, analogous to the
function of a thermal protector in recessed luminaires; and

b) Maintain electrical outputs within limits defined as non-hazardous during abnormal operation, such as those defined for
Class 2 or low-voltage limited-energy (LVLE) power sources.
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C2.8 RISK - The unacceptable potential for fire, electric shock, or injury to persons as defined by the

product stand

ard of the device being evaluated.

C2.9 SAFETY-RELATED SOFTWARE — Computer programs, procedures, and data resident on the
hardware or remotely interactive with the hardware pertaining to the operation of a programmable

component th

at provides safety-related elementary functionality as follows:

a) Exercises direct control over the state of microelectronic or product hardware. When not
performed, performed out of sequence, or performed incorrectly, such programs, procedures, and
data are capable of resulting in a risk.

b) Monitors the state of microelectronic or product hardware. When not performed, performed out
of sequence, or performed incorrectly, such programs, procedures, and data provide data that is

capab
c) Exg
perfor

data 3
failure

C2.10 SAFH
critical contro
passive, prog
C3 Genera

C3.1 Toeng
(SREC) shall

Exception: SH

C3.2 Adesi
a) All

€ of resulting In a risk.

med, performed out of sequence, or performed incorrectly, such programs, pro
re capable of, in conjunction with other human actions, product hardware or e
resulting in a risk.

ETY-RELATED ELECTRONIC CIRCUIT — An electronic circuitythat implements

rammable, and protective components or semiconductors.

ure an acceptable level of circuit redundancy.or supervision, safety-related elec
be subject to the reliability evaluation in Section C4, Reliability Evaluation.

RECs that comply with C3.2 and C3:3'are exempt from this requirement.

on review of the SREC shall be ‘conducted to determine if all the conditions belo

ritical failure modes that-can occur in the SREC hardware due to any discrete d

integr.

analygis methods (complexity of the circuit);

b) All gritical failure modes that can occur in the SREC due to a software fault or defg
the crltical control function or protective function of the SREC can be identified, s
applied to determine if the software is relied upon for a critical control function or prote
to work properly,~This assessment does not require an analysis of the software itself;
an analysis-of.all critical failure modes of the SREC due to software faults (complexity
and software).

ted circuit fault can be identified, simulated and applied via a suitable FMEA o

rcises direct control over the state of the microelectronic or product hardware. When not

cedures, and
nvironmental

one or more

functions or protective functions. These circuits may incorporate any combination of active,

ronic circuits

v are true.

omponent or
- other circuit

ct that affect
mulated and
ctive function
rather this is
of the circuit

C3.3

If the design review in C3.2 indicates that all of the conditions are true, then all product tests shall

be conducted using special samples with each of the critical failure modes identified in C3.2 applied, in
turn, in the manner likely to result in the most adverse operating condition for each test.

a) The single component faults or simulated software faults (critical failure modes) applied to either
a critical control function or protective function shall not lead to unacceptable test results (e.g.
temperatures above permissible limits; voltage, current or power levels above permissible limits at
a Class 2 output; etc.) or create a risk during any applicable test outlined in the end-product
standard.

b) When the product test is an abnormal condition test, this SREC fault is in addition to the
component faults or abnormal conditions required by the test.

c) The product under test is not required to function normally during these tests provided there is no
risk.
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d) Testing will require consideration for several critical failure modes and the fault type may differ
from test to test. To manage the total number of test conditions, based on the design review, tests
that will represent the most onerous conditions can be selected.

C4 Reliability Evaluation

C4.1 Safety-related electronic circuits shall be evaluated to the requirements of UL 60730-1; including
Annex H: Requirements for Electronic Controls. Safety-related electronic circuits that do not rely on safety-
related software are not required to comply with H.11.12 of Annex H.

C4.2 When a product contains a safety-related electronic circuit intended to provide the function of
thermal protection in recessed equipment, it shall additionally comply with UL 60730-2-9.

C4.3 In reJerence to C4.1, and unless specifically superseded by a relevant Part)2 standard, the
following parpmeters apply from Annex H in UL 60730-1:

a) Safety-related software shall be evaluated as Software Class B.

b) The Thermal Cycling test shall be performed using the ambient opérating temperature range
desighated by the manufacturer or the temperature parameters belowywhichever are more severe:

1) The lower parameter shall be -35 °C (-31 °F) for wet location products, 0 [C (32 °F) for
damp location products, and 10 °C (50 °F) for all other/products; and

2) The upper parameter shall be 40 °C (104 °F).
¢) WHen evaluating for compliance with the EMC Requirements — Immunity:

1) Protective circuits are considered 10 be Protective Controls with Clgss B control
functions; and

2) Critical control circuits are ;considered to be Operating Controls with Class B control
functions.

d) The Influence of Voltage Unbalance Test is not applicable.
e) For the Ring Wave test,‘usé Overvoltage Category Il

f) The Influence of("'Supply Frequency Variations Test is not applicable if the pafety-related
electrpnic circuit doeshot rely on the power line frequency for timing or control.

g) THe PoweryFrequency Magnetic Field Immunity test is not applicable if the pafety-related
electrpnic citcuit does not rely on Hall-effect devices, such as current-sensing transformers.

C4.4 With gard to the evaluation of compliance in Annex H:

a) The requirements in the product standard applicable to creepage, clearance and dielectric
voltage withstand shall be used when they are more severe; and

b) As a result of each test, the product incorporating the safety-related electronic circuit shall not
exhibit a risk and either:

1) Continue to function as intended with no degradation to the critical control or protective
functions (i.e., normal performance with no loss of protective functions);

2) Cease to function, with normal function restored by an automatic, user-resettable or user-
replaceable protective component or function such as an automatic or manual-reset
protector, a fuse replacement, or cycling the power to the product (i.e., loss of protective
function with safety shut down); or

3) Cease to function permanently.
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ANNEX D (Normative) - MOTION DETECTORS
Determination of Coverage Area
D1 Scope
D1.1 The test procedures in this Annex determine the coverage area of an integral motion detector or

system, when it is relied on as a safeguard to address the risk of UV overexposure.

D1.2 These requirements are predicated on the assumption that the space being treated was vacated
prior to UV equipment operation, and that a person attempts to re-enter the space while the equipment is
in the activation or operation cycles.

D1.3 Presell\ce detection is outside the scope of this annex.

D2 Glossar

D2.1
throughout th

D2.2 CELL

D2.3 COVE
the test proce

D2.4 GRID

D2.5 HORIZ
detector.

D2.6 MICR
being monito

y

The définitions below apply to terms used in this Annex. Defined terms-are shown a

e Annex.
- A 0.91 m by 0.91 m (3 ft by 3 ft) section of the grid.

RAGE AREA - The area in which the motion detéctor can detect motion, as d
dures in this annex.

- The floor area in which the motion detectoris tested divided into cell sections.

'ONTAL FIELD OF VIEW (HFOV) —The area of coverage in a horizontal plane

DWAVE — Type of occupancy- motion detector that emits a low power microwave
red. Changes in the reflection pattern caused by motion are received by the

converted intp an electrical signal.

D2.7 MOTI(
implemented
one or a com

NOTE: In some {

D2.8 PASS

DN DETECTOR (—)The integral control employed to detect motion. This co
using a single 'detector or with a system of multiple detectors. The detectors ¢
bination of various sensing technologies (e.g. passive infrared, ultrasonic, microv

tandards).this device may be referred to as a "occupancy detector.”

\VE INFRARED - Type of motion detector that uses thermal detectors to absorb

5 bolded text

btermined by

to the motion

into the area
detector and

ntrol can be
an consist of
vave).

the received

energy focused on them. A change In energy received by a thermal detector results In a change in
detector temperature which results in an electrical signal. When a person moves into or out of a field of
view, the detector experiences a change in received energy, which is converted into an electrical signal.

D2.9 SENSITIVITY — The ability of the motion detector to detect the designated magnitude of motion for
a given application.

D2.10 ULTRASONIC - Type of motion detector that emits a low power sound into the area being
monitored. The sound wave is at a frequency above the range that a person can hear. Changes in the
reflection pattern caused by motion are received by the detector and converted into an electrical signal.

D2.11 VERTICAL FIELD OF VIEW (VFQOV) — The area of coverage in a vertical plane to the motion
detector.
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D3 Determ

ination of Coverage Area

D3.1 Test environment

D3.1.1

characteristics:

The test room where the motion detector will be investigated shall have the following

a) The room shall be larger than the manufacturer’s specified coverage area in length and width by
at least 5 %, and have a ceiling height of at least 2.75 m (9 feet), so that the test subject can walk
into the field of view of the motion detector from outside of its coverage area during testing.

Alternatively, when the manufacturer’s specified coverage area exceeds any of the dimensions

(leng

h, width or height) of the test room,. one half of the field of view can be tested. F

llowed by re-

positi

bning the motion detector, for the test to be performed on the other half of the fie

Note: The alternate test method is acceptable for:

b) Th
feet).
c) Du
shall

the m

d) Du

a) Line of sight motion detectors; or

b) Ultrasonic motion detectors that have opposing transmit and receive ports, such’that the FOV
half. Other types of motion detectors shall be tested with the standard methad.

e floor shall be visibly divided into a square grid with cell dimensions of 0.91 by (
ring testing, the room’s ambient temperature shall be”maintained at 25 +5 °C.
be measured at a horizontal distance of 1 £0.1:m (3.05 £0.3 ft) from the motig

ption detector height.

fing testing, the room’s relative humidity shall be between 30 % and 70 %.

D3.2 Test setup

d of view.

tan be divided in

91m(3by3

The ambient
n detector, at

D3.2.1  Pridr to testing, the test sample shall be maintained at the test room’s ambient temperature and
relative humidity for at least 1 hour.
D3.2.2 Dur|ng testing, the sample ‘shall be supported on stable and vibration free surface.
D3.2.3 The|sample shall be set up and tested, in turn, as follows:
a) Rgsting on the:floor in the center of the test room in its intended operating orientation (i.e.,
uprigit);
b) Ressting on a horizontal platform in the center of the test room such that the top of the device is

locatgd\1)m (3.3 feet) above the floor below it; and

c) Resting on a horizontal platform in the center of the test room such that the top of the device is
located 2 m (6.6 feet) above the floor below it.

D3.2.4 When the motion detectors have adjustable positioning, they shall be adjusted in the most
adverse position or positions allowed by their construction for each test. Several iterations of the testing
may be necessary to identify the most adverse position(s). For each test, the motion detector orientation
and mounting angle shall be recorded.

D3.2.5 Motion detectors with adjustable sensitivity settings shall be operated in the most adverse setting
for each measurement. Several iterations of the testing may be necessary to identify the most adverse
position(s). For each test, the motion detector sensitivity settings shall be recorded.
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D3.3 Tests

D3.3.1 The

a)Ah

ubject

test subject (e.g., person) for the testing shall meet the following criteria:

eight of 1.57 — 1.85 m (62 — 73 inches);

b) A mass of 77 £9 kg (170 £20 pounds); and

c) Dressed in a short-sleeved shirt, long pants, and shoes, with their head and hands exposed. The
person shall not wear a coat or other insulated garments. Clothing shall fit the person with no
hanging or swaying material.

NOTE: The man

D3.3.2 Duri

arms crossed

D3.4 Test procedure

D3.4.1 Gen

D3.4.11 To

detectors sha

detection

D3.4.1.2 Fo
be tested in tdrn.

D3.4.1.3 A
circuit is by
modifications

D3.4.1.4 Cqg

in turn.

D3.4.2 Method A - radial motion

D3.4.2.1 Th
orientation of

position. The

normally.

D3.4.22 St

ufacturer may consider additional testing at different statures.

g each test the person shall walk at a velocity of 0.46 +0.08 m/s (18 £3 inches
over their chest.

pral

normalize motion detectors that have different thresholds for on and off sta
Il be tested in both the "ON" and "OFF" state, as longas-there is a visible indica

I each test iteration, the sample shall be set up.as required by D3.2.3. Each tes

Epecial sample may be prepared to.power a non-UV load or indicator, and who
passed or inactivated to permit\multiple detection indications in succes
shall not enhance or degrade the sample’s ability to detect motion during the tes

mpliance is determined by conducting both the Radial and Tangential Motion T

e sample shall*be set up in the test room at the appropriate test height. T

sample_shall then be energized and operated so that its motion detector

!

second) with

e, all motion
ion of motion

t height shall

5e safe reset
sion. These
t.

['est methods

ne horizontal

the sample-relative to the test subject shall be marked on the sample and designated the 0°

is operating

Tting ata pomntinm the testToom outside of the sampie S detection range, the tes

subject shall

walk directly towards the sample in the manner specified in D3.3.2. Once the sample indicates that the test
subject’s motion has been detected, the test subject shall stop walking and note their location on the floor.
The linear distance along the floor from this point to the center of the sample shall be measured and
recorded. The sample shall then be horizontally rotated clockwise 30 +3°.

D3.4.2.3 The test specified in D3.4.2.1 — D3.4.2.2 shall be repeated until the entire Horizontal FOV has
been tested in 30° intervals. For the sake of data comparison, the initial radial position of the sample (i.e.,
the 0° position) shall be the same for each test height. See Figure D3.1 for an illustrated summary of this

test method.
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