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Sustainable development

« The mission of Hydro-Québec is to
deliver reliable electricity service
throughout Québec. The company
has fully embraced the concept of
sustainable development and works
tirelessly to meet the needs of the
present while preserving the
environmental heritage and energy
future of generations to come. »
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Substainable development

« Québec enjoys abundant water resources: some 500,000 lakes

and 4,500 rivers cover 12% of its territory. On 75 of these
rivers, Hydro-Québec operates 60 generating stations, 26

large reservoirs, 579 dams and 97 control structures.»

http:/7/www.hydroquebec.com/sustainable-development/index.html
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Solar-Powered LED Exterior
Lighting

QUESTION : IS IT POSSIBLE TO COMBINE LED
TECHNOLOGY AND SOLAR ENERGY ?
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THE CRITERIA

Expensive to bring power to a remote area

Lighting iIs needed for security purposes for
specific time frame.

Light only the area needed (Light pollution)
Energy efficient and aesthetic
Easy to install

Meet lighting criteria for a specific task
(uniformity, light levels,...)
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METHODOLOGY

Laboratory and Field study
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NVLAP LAB CODE: 200899-0

Laboratoire reconnu par EPA

B U TSUFENERGY/STAR

United States Department of Commerce
National Institute of Standards and Technology
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Certificate of Accreditation to ISO/IEC 17025:2005

NVLAP LAB CODE: 200899-0

Spectralux Laboratory
Montreal. Quebec H4S 1M2
CANADA

Is accredited by the National Voluntary Laboratory Accreditation Program for specific services,
listed on the Scope of Accreditation, for.

ENERGY EFFICIENT LIGHTING PRODUCTS

This laboratory is accredited in accordance with the recognized international Standard ISO/IEC 17025:2005
This accreditation demonstrates technical competence for a defined scope and the operation of a laboratory quality
management system (refer to joint ISO-ILAC-IAF Communique dated January 2009).
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How to evaluate the technology ?

STEP 1 : An integrating sphere
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Spectral Radiant flux

Spectral Power Distribution
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Power spectral distribution
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Results from the sphere

Luminous efficacy : OK reaching 75 lumens/Watt

Color temperature : OK reaching moon
color temperature

Light stability (effect of voltage variation) : OK

Maintain lumens output while battery voltage is
reduced

Color Rendition Index (CRI) : OK around 70 as
compared to HPS
around 20
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Why a high CRI1 ?

«The higher CRI1 white light is much better in a number
of ways, including for security. For example, colors of a
vandal’s shirt or hit and run car can be much better
seen with white light than with the yellow light. »
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How to evaluate the technology ?

STEP 2 : A goniophotometer

Simulation using IES file
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Low Pedestrian and Conflict Areas

(IES RP-8)

Table 7: Recommended Values for Low Pedestrian Conflict Areas

Maintained llluminance Values for Walkways/Bikeways
E, lux/fc Eygy, lux/fc | Sy

| Rural/Semi-Rural Areas 2.0/0.2 0.6/0.06 10.0
Low Density Residential 3.0/0.3 0.8/0.08 6.0
4.0/0.4 1.0/0.1

Medium Density Residential

* Horizontal only

E., = average horizontal illuminance at walkway/bikeway
Ei= minimum vertical illuminance at 1.5 m (4.9 ft.) above walkway/bikeway measured in both directions
parallel to the main pedestrian flow

-
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Lighting criteria: Rural /7 Semi-rural

1) CRITERIA 1 : > 2 lux horizontal average illuminance

Obtain minimum horizontal average value of illuminance

2) CRITERIA 2 : > 0,6 lux minimum vertical illuminance
(vertical illuminance at 1,5 m above bikeway)

Obtain minimum value of illuminance for facial recognition

3) CRITERIA 3 : < 10,0 horizontal avg / min

Reach good uniformity horizontally

, Hydro
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Simulation using IES file:

Mean Hor. illuminance : 5,5 lux (2 IES)
Max Hor. illuminance : 15,1 lux
Min Hor. illuminance : 0,69 lux
Avg/min Hor. : 8,0 (< 10 IES)

Spacing : 22,9 meters (75 feet)
Width : 1,2 meters (4 feet)
Mounting height : 4,9 meters (16 feet)
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Horizontal illuminance

MH : 4,9 meters

o (16 feet) T Avg. Eh: 5,5 IUX
15 meter aove Min. E,: 0,69 lux
Qe
Avg. E,, / Min. E, = 8

Vertical
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Vertical illuminance for facial

recognition

Vertical illuminance not calculated (facial recognition) in
CIE 115: 2010 if facial recognition not necessary

CIE 115 : 2010 Lighting of roads for motor and pedestrian

Cat. Eclairement Eclairement Critéeres additionnels si la reconnaissance
moyen horizontal | minimum horizontal faciale est nécessaire
E, . E, Eclairement minimum Eclairement
Vertical semi-cylindrique
(lux) (lux) E. . (lux) minimum
V. 1Tt .
' Vertical
E . i (lUx)
P1 15 3,0 5,0 3,0
P2 10 2,0 3.0 2,0
P3 7.5 1,5 2,5 1,5
P4 5,0 1,0 1.5 1,0
P5 3.0 0,6 1,0 0,6
P6 2,0 0,4 0,6 04
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Vertical illuminance (Ev) at 1,5 meter

above bikeway
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Vertical illuminance (Ev) at 1,5 meters

above bikeway
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1) Low mounting height
2) High vertical angle

3) Glare at high vertical
angle

4) E, criteria for a
bikeway ??

Min. E,: 0,03 lux

Hydro
Québec
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STEP 3 : Field testing

East (sunrise)

o
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Field testing
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Field testing
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Check point

1) State of the luminaire : light ON
or OFF

2) Charge level of the battery

1) Measurement is the mean value of
two minutes interval

11) Open circuit voltage of the battery
13,1 Vdc = 100%0 of the charge
12,8 Vdc = 75 % of the charge

11,7 Vdc = 25 9% of the charge ( luminaire
not activated to protect the
battery)
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Principle of the luminaire

Dusk:

Step 1: 2 hours full ON activated
by a photocell

Step 2: Following the 2 hours,
passive infrared
(PIR)detector
set to 1 minute

Dawn:

Luminaire not lighted and
recharge of the battery
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Principle of the luminaire

May 28" 2012
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Voltage variation during the day

May 27" 2012
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Battery Voltage during the test

Test from May 3" to June 14" year 2012
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Luminaire state

May 3rd 2012 to June 14th 2012
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Centre Bionest near the pedestrian
pathway and the Memorial Hockey Cup
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Maximum Battery Voltage
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consumer

satisfaction

Shawmagan, le 2 novembae 2017

]

dré Lapermiére ing. M. 5 A

Chercheur = Utilsation de I'énerge

Laboratoires des tec ¢3 de FEnergie

GO0, vénue A& |5 Mantagne
Shiawinigan [Cudbec] GO THS

Re : Projet de démanstration sEclairage solaire & DELw de Pentrepsite Vidion Solaire

Bonj

sEeUr Lapernéne,

Mous sommes heureux d'avoir parficipd au propet de démonitration cite en rubngue. MNotre

participation cordista & faire Uinstallation des socles, des fits @t dies lur

Ainres. Les Oommentares

entendus par notré égupe d tewrs somt trés positifs guant & ka facilité dhinstal m et e

niveay o'éclarement au ol Uinstallation du lumdnaine sur e 100 est d'une grande simplicite,

linstallation prend moins de trol manutes b padir du moment ol il 8t retind de son emballage
jusqu’au mament ol il est prét b entrer en fonction

Do économies importantes dinstallation sont envisagea

4 par I'utslisatsan de oo produst surto
lorique Fon a des applications nécessitant de grandes distances & parcouric pour affeciud
raccordement dlectrigue. LU'dconomie dénergie qui découle du fonctionnement de oo luminaine

wersus un luminaine standard es1 aussi non négligeable. Lors des Jeux du Québec, nous avond dd fa

imstallation de lpminaires de sdurit

powr Féclairage d une woee d

i

Mous avons ulilisé bes luminalres en démonsiration pour ol

Féclairage de ce passage piévonnier

La périnde dhiver nows pErMettra de v

7 l&s propos du ma rier concernant ke nelloy

r dans des con

du capteur et constate
N

dans d'autres af ybhars sur le be

ond plus difficiles la durabsdite des composants du lumi

i pRdVEVOnS, Surtadul te derniére wirifical

n eit concluante, utiliser oo type de lum
o de Shawinigan

oire o 1a Ve

Robert Desjarding

Directewr divigion Immeuldes

le de Shawinigan

Hydro
32 Québec




Cconsumer comments

1)Easy to install (3 minutes)

2)Does not require external
wiring to the grid for
remote installation

3) Proper lighting levels
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Improvements to be made

Distribution of the intensity and ISL
E=1/d?

E : Illuminance in lux

| : Intensity in candela

d : distance in meters

Lamp=1 Im ':}-i:' TypeC
Ilax=405 cd
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Multiplier=0,001
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0
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Conclusion

Happy mix of the LED technology with
solar. Winter evaluation underway.
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