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INTRODUCTION 7143
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Smart Lighting &5 8 0AA

AT

What is SMART LIGHTING
T2 =E=RA

« Minimizing energy usage /3’ BEJR {5

* With automatic power ON/OFF control (e.g. PIR sensor timer, etc.)
BHEBEMBEIRH/REZES (A PR ERES - EiNzEE )

e With light sensor to automatically control the brlghtness
s es - OJEMEFIRE

* With remote control

* Power usage data logging
B IR R IO R
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INTRODUCTION 7143

SMART LIGHTING as we know NOW

e« Can communicate with other lamps

o] S5EAK] G HEX %

e Fully automatic control that is linked to the daily life of the user
R A ASRPIHSEEHE
* Can be controlled through mobile phones even half way around the world

®Z 0 PIAT FES - £ 2B MU KA S — I

* Can be linked to other SMART appliances and home controllers

(Amazon’s Echo, Google’s Home, Apple’s Homekit ....)
O S5EHMEEXRBEMNX BTGz ERE (L5 89Echo - &I HIHome @ FEREIHomekit.... )

e Directly or indirectly connected to the Internet

Bk E)EEZED B B
« And........ a lot more functions Efth A%
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APPLICATION Rz FE (n)
Smart Lighting 2228508 - Internet of Things 15X M
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APPLICATION [

Smart Lighting &5 =& AH

Apps control
e.g. linked to other appliances

Q AAAAA lih @y hvan
Apple HomeKit ? HeyGoogle
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APPLICATION [ FE
Circadian Lighting

Health & Wellbeing fi& Bz FZ AR BRI
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CRI 2158k ('“:’

A quantitative measure of the ability of a light source to reveal the colors of various objects faithfully
in comparison with an ideal or natural light source. J&IR X ¥ 1A Bl 2 N A [RBE

2700K CRI 100 2700K CRI 90 2700K CRI 80 2700K CRI 70
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WELL v2 Certification

“— O M ) httpsy//v2wellcertified.com/cn/wellv2c-1.7/5¢ /feature/3 H A 18 |m o4 = @ m
WELL v2, Q2 2022, Chinese @ Imperial ) English B

03/

~ B2/ %/ 2% 105 e ]
[ 1| x
el =
n Lo1 i (o]
a0
= n LO2 M EARERIZ (o]
@ OVERWVIEW ALTERMATIVES B FAGQ VERIFICATION
‘ L03 BT @SRl & ‘
H . L04 ATERREREE w e
. LO5 BBt o
L06 B3kl o
D) LO7 i T (o
= L08 ==EmEEE
2 109 EEEELEERE (6]
=)
&k
= SEskEm WELL Core — 722 &]
@
- ;’7-* 5 1

I

intertek.com.hk 11



APPLICATION [ FB (n)

Application other than general lighting EL{th B8 AR X 9O N A

REXCEAEESENERIRER - LEYER - Horticultural 44K AT

1,00 === [Jeep Blue (450 nm)

=== Blue (460 nm)

=== Green (520 nm)
Yellow (590 nm)

=== Red (625 nm)

=== Hyper Red (660 nm)

=== Far Red (730 nm)

i === Daylight (5000 K)
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APPLICATION [ FB (n)

Application other than general lighting EthBERR LA 9MaO N FH

Li-Fi Y482 F AR Germicidal Lamps SREX]

Source: https://www.led-professional.com/resources-1/articles/lifi-what-it-is-how-it-works-what-it-

provides-how-to-apply-and-its-future-prospects

N A R
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REGULATIONS AND STANDARDS ;EHI RNt /& (n)

Basic test standards :
Electrical Safety Z A}, and
EMC (Electromagnetic Compatibility) EE ;48 & M4

Energy efficiency/performance test BE34

Chemical {5= M1z

Radio control tests 7o 2% B3 2=l M1zt

intertek.com.hk

Connectivity (e.g. ZigBee, Wi-Fi)
EEEM

Interoperability G & {F M4

(can connect to other product brands using the
same network protocol) B] DA R348 [E] B W 25 131X
R B gn B2 AV ™ am

Security Z £ M
(Security is always an issue when a product is
connected to the internet)

= E R G EAWET - WL ZMNMBRT
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REGULATIONS AND STANDARDS ;EHI RNt /& (n)
ELECTRICAL SAFETY TESTING FOR LIGHTING PRODUCT Z#)l

North America:
US/Canada

Europe:
CE Directive
i.e. Low Voltage Directive

International:
IEC
i.e. CB Safety Certification

intertek.com.hk

UL 8750: LED Equipment for Use in Lighting Products

UL 1993: Stand for Self-Ballasted Lamps and Lamp Adapters
ANSI/UL 153: Portable Electric Luminaires

UL 1598: Luminaire

UL 8800 Horticultural Lighting and Systems

UL 8801 Photovoltaic-Powered Luminaire Systems

EN/ IEC 62031: LED Modules for general lighting-safety specifications
EN/ IEC 62560: Self-ballasted LED-lamps for general lighting services by
voltage > 50 V — Safety specifications

EN/ IEC 60598: Luminaries — General requirements and tests

EN/ IEC 61347: Lamp control gears — General and safety requirement
EN/ IEC 62471: Photobiological Safety of Lamps and Lamp System

16



PHOTO-BIOLOGICAL HAZARD / SAFETY St ML & (n)

IEC 62471 Photo-biological safety
The Spectroradiometer system were introduced, which can measure a light
source with spectral range 200-1700nm. (From UVC to IRB), and can be
further expanded to 3000nm.

With the Spectroradiometer system (Double Monochromator), we can
perform the LED photo-biological safety testing (i.e. EN 62471) and Ultra-
Violet radiation measurement according to
different requirement

(e.g. ErP directives)

17
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ELECTRICAL TESTS (ELECTRIC STRENGTH TEST) B =,
The prescribed voltage in table 10.2 applied for 60s

No flashover, breakdown or the output current higher than 100mA

RREFGRENENEEANL - HBRFEEAT 100mA

Enclosure — Accessibility of Live Parts
Apparatus specified in IEC 60529

intertek.com.hk
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REGULATIONS AND STANDARDS ;EHI RNt /& (n)
EMC / FCC REQUIREMENTS FOR LIGHTING PRODUCT EBf#EE 14

North America:
FCC

Europe:

CE Directive

(Both EMI, EMS and
EMF)

International:
CISPR

intertek.com.hk

FCC Part 15:

a) Radiated emission }@571E~ and
b) Conducted emission ESIEE

e EN55015 (EMI test applied to Equipment for general lighting purposes)

 EN61000-3-2 & EN61000-3-3 (Public currents distribution systems up to 16A
current.)

* Immunity: EN61547 (EMS test applied to Equipment for general lighting
purposes)

 EN 62493 (Assessment of lighting equipment related to human exposure to
electromagnetic fields)

CISPR 55015 (Electrical Lighting and Similar Equipment)
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REGULATIONS AND STANDARDS ;EHI RNt /&

RED (RADIO EQUIPMENT DIRECTIVE) — EUROPE
ALL WIRELESS TRANSMITTERS AND RECEIVERS

o  EN 300328 (3.2)
\B/x' /FI'E/EZE'gS%;el/ . D . EN 301489-17 (3.1b)

| * EN 301489-1 (3.1b)
EMF to human exposure EN 62493 2015/35/EU LVD

(Lighting Equipment)

The RED Directive has revised its scope to include cybersecurity related
concerns to radio interfaces which become mandatory in August 2024.

intertek.com.hk

()

Essential Requirement (Article 3)

3.2RF
Spectrum

2014/53/EU Radio Equipment Directive

20



3M SEMI-ANECHOIC CHAMBER = K3 EBRIE = (n)

A standard 9m x 6m x 6m, 3m semi-anechoic
chamber for radiated emission measurements.

Scanning frequency range: 9kHz to 40GHz
Scanning height: 1m to 4m
Turntable: Maximum weight 1,000kg

intertek.com.hk ‘ 21



REGULATIONS AND STANDARDS &/ F47 & (m\
ENERGY EFFICIENCY REQUIREMENTS FOR LIGHTING PRODUCT HEX

North America: * |ES LM-79: Electrical and Photometric Measurements of Solid-State
i.e. ENERGY STAR BEIR Z £, Lighting Products
California Energy Commission (CEC) e |ES LM-80: IES Approved Method for Measuring Lumen Maintenance

of LED Light Sources
e |ES LM-82: Characterization of LED Light Engines and LED Lamps for
Electrical and Photometric Properties as a Function of Temperature
e |ES LM-92: Optical and Electrical Measurement of Ultraviolet LEDs
*NEW (2022)

Europe: * Directive EU 2019/2020 — Ecodesign requirement for light sources
CE Directive 1§% and separate control gears

i.e. ErP, Energy Label * Directive EU 2019/2015 — Energy labelling of light sources
International: e |EC62717: LED modules for general lighting

Global Market Access Program % [ETAIE e |EC62722: Luminaire performance

 |EC 62612: Self-ballasted LED lamps for general lighting services with
supply voltages > 50 V
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ENERGY LABEL BEBIR <
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. Should be ranged from 30mm to 55mm .
I

-

g IR E &,
Brand R&F ABC

HERE
Model #4535 HK1234

Luminous Efficacy
(Lumen/W) 110
AW E (GRA/ )

Energy Efficiency Grade*
RE R R 4R B 1
iciusong

energy efficient :
HEEEER S B—ARAET -

EEL Registration Number LED 17-0001
ERITE RIS

* The dika are provided acconding o the Hong Kong Eneny Efficiency Labelling Scheme
ariministeresd by e Elacirical ard Mechanical Services Deseriment (EMSD). Government
of the Hong Kong Special Administrative Region. The registration record can be found
2t the ENGD wehsie at waww.zmedpovhi
WHRAF RN TLEAREL &
Emfmtanssanirsne: BETES

Pl - & Wi TEN EMSD

\_ AL ww, ensd, gov, hk y,

ENERGY LABEL |

Should be ranged
from 60mm to 90mm

¥ ENERG

SUPPLIER’'S NAME
MODEL IDENTIFIER

WXYZ %%
kWh/1000h i .

ST02/610C

SIENERG"

SUPPLIER’'S NAME
MODEL IDENTIFIER

0o

WXYZ %%
kWh/1000h i .

ST0Z/6T0T
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OUR TESTING APPARATUS
FeAJB9MIl i

Integrating Sphere #3773 3X,
Goniophotometer Y, E D fait

IES LM-79: Approved Method: Electrical and
Photometric Measurements of Solid State Lighting

Focus on:
Electrical Performance EES

Photometric Performance 7tRR, 57311 (e.g.
Lumen, Light distribution)

Color Performance CCT, CRI )& - E&15%
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OUR TESTING APPARATUS (n)
Fe A JHYM 12

Type C (Mirror Type) Goniophotometer Y& 23 foit

Equipment Size: Chamber Size:
Tall 4m High 4.3 m
Length 13 m Wide 4.3 m
Max. Sample 50 kg Length 15m
Weight
% ﬁ u Pursuit
Lumlnall H Mirror
etector §
l: e — - "’7':

Rotat\ng Mirror

25




LIGHT DISTRIBUTION Y& 73 o

The Type C Goniophotometer system were setup
and suitable to measure the spatial luminous
intensity distribution of lighting luminaires,
according with the requirements

LM79
IEC/EN 61341

Then to analyze the luminaire photometric
parameters, including:

Testing Services of Energy Star, CEC, DOE, MEPS,
SASO, etc.

intertek.com.hk
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LED DOWNLIGHT - LIGHT DISTRIBUTION
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OUR TESTING APPARATUS
F A 189 M iz

IES LM-80: Approved Method: Measuring
Lumen Maintenance of LED Light Sources

Focus on LED modules, arrays and devices:

Capable to test for LED component with rated
power up to 5kW!

At least 6,000 Hours Lumen
Maintenance with data collection at a
minimum of every 1,000 hours

Electrical and Thermal Management
(55°C or 85°C, and temperature selected
by Manufacturer)
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REGULATIONS AND STANDARDS ;EHI RNt /& (n)

SECURITY (CYBERSECURITY)

ANSI/UL 2900
(Cybersecurity for Network-
Connectable Products)

IEC 62443

-4-1 (Supplier Development)/

-4-2 (Component Security Capabilities)/
-3-3 (System Security capabilities)

Vulnerability assessment ;&)@ M Ah

Penetration testing 22 izl

intertek.com.hk

WELE

Network-connectable products, including NLC

Securing operational technology (OT) that is used in automation and control
systems, including industrial, building automation, energy sector, water/wastewater, and
others.

The process of finding and measuring the severity of vulnerabilities in a
system. Vulnerability assessments yield lists of vulnerabilities,
often prioritized by severity and/or business criticality.

mE A= EREIIR - BESETEEAN / WSRBENERITRIEEBERF -

The penetration test has less to do for uncovering vulnerabilities, but more focused on
simulating a real-life attack. The testing defenses and mapping-out simulate a real
attacker in order to fulfil the goal in real world.

2 AN E S E RPN LA E P IS - MR EHERA LSS H BRI EE
o] U AR SR E SL it 57 HARRV B 2
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EXAMPLE OF SYSTEM PROJECT — FROM END USER PERSPECTIVE @

 Target Customer : End Product Mfr
* Industryrelated : Lighting

Requirements 23K

* Market : US .

*  Product :  Smart LED lighting Regulatory Compliance X7

«  Eco System . End User * ETL/FCC/ Energy efficiency/Chemical, etc.
* Product Platform :  Amazon Echo . Performance % B {4 &E

* Used Case : End Product Design

* Luminous measurement / Light distribution

* Checking the design according to communication protocol
of ZigBee , Wi-Fi and BT

Interoperability B & {Et4:
* Check the Interoperability of Amazon Eco Platform

SecurityZ E t4:
* Product Design Review, ANSI UL 2900 of Smart Lighting

|
|
|
|
|
|
|
|
|
|
|
Connectivity E 4 : |
|
|
|
|
|
|
|
|
|
|
|
|
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EXAMPLE OF SYSTEM PROJECT — FROM CORPORATE PERSPECTIVE ( n)

* Target Customer : End Product Mfr
* Industry related : Lighting

RequirementsE 3K

* Market : uUsS . s
e  Product . Smart LED lighting Regulatory Compliance;Z&#
*  Eco System : Corporate (e.g. Hotel) * ETL/FCC/ Energy efficiency/Chemical, etc.

Performancer= ot BE:

* Luminous measurement / Light distribution

* System Assessment for effectiveness of collected data
analysis

* Product Platform : Hotel’s building
management system
 Used Case : End Product Design

Connectivity IZEE 4 :
* Checking the design according to communication protocol
of ZigBee , Wi-Fi and BT

Interoperability & = {E 14
* Check the Interoperability with the Hotel’s center building
management system

Security Z& 14:

* Product Design Review, ANSI UL 2900 of Smart Lighting

* Security assessment, FIPS and Penetration & Vulnerability
test

intertek.com.hk
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INTERTEKE N FiRHEZ A UATICEER A= N

BESMARRER LRSI

33



INTERTEK ELECTRICAL & NETWORK ASSURANCE

34

Initially part of the Edison llluminating
Company, Intertek began testing light

bulbs in 1896.

Over 110 years later, we have the
world’s largest network of product
safety, performance and EMC testing



CONTACT

Gary Yu

@ +852 5933 0713 / +86 147 1503 0713
gary.yu@intertek.com

@ intertek.com.hk
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