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1- OBJECTIVES OF STREET LIGHTING

Provides safety lighting for pedestrians and vehicles at night
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1- OBJECTIVES OF STREET LIGHTING

Works as an element of social interaction
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1 - OBJECTIVES OF STREET LIGHTING

Works as visual language
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1- OBJECTIVES OF STREET LIGHTING

Promotes symbolic and psychological environments
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1- OBJECTIVES OF STREET LIGHTING

Interact and respect the nighttime urban landscape
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1- OBJECTIVES OF STREET LIGHTING

In conclusion, street lighting is an instrument of comfort, safety and attractiveness in a city while enhancing
environmental perception and influencing human behavior
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2 - BASES FOR EFFICIENT STREET LIGHTING

Energy efficiency at street lighting is not savings, restrictions or austerity, but an exercise in satiety, technological
rationality and social responsibility where there is no room for mercantilist view or “Gadgetic” vision of turnkey
technology.

IT HAS TO BE SUSTAINABLE
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2 - BASES FOR EFFICIENT STREET LIGHTING

REGISTRATION AND CHARACTERIZATION OF THE STREET LIGHTING NETWORK
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2 - BASES FOR EFFICIENT STREET LIGHTING

PDIC
MANGUALDE

CREATE A MASTER PLAN FOR STREET LIGHTING

- Itis necessary to diagnose and evaluate the entire street lighting system.
- Planning the master plan from life cycle analyses perspective

- Apply the ALARA ( As Low As Reasonably Achievable)

concept in accordance with European standard 13201.DEC. 2015

- The master plan should promote the attractiveness of the city or region.

Percurso dos Condes
Mangualde
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2 - BASES FOR EFFICIENT STREET LIGHTING

INSTALL A REMOTE MANAGEMENT SYSTEM OR AT LEAST PRE-INSTALL

LoRa Gateway -
Antenna

Streatlight
LoRa Controller ~

MyTraffic Master Controller

Pulse kWh Meter and
"Master/Slave”™ Mode Switch

Hiumination and
Temperature Sensors

3 x Phase Vohtage —
Measuremen! Transformers

‘ . 3 x Phase Voltage
Door Alarm Measurement Sensors




2 - BASES FOR EFFICIENT STREET LIGHTING

LIGHT POLLUTION CONTROL

impacts on energy costs
Impacts on visual Comfort
Impacts on biodiversitY
Probable health impacts etk cugto

heavy clouds

How to reduce light pollution?
- Choose a correct photometry with zero ULOR and that '
guarantees the highest performance of the installation ooy " : il
- Mounting heights up to 6 meters, shield the leds with a v i
diffuser.
- Use of lenses with backshield to avoid intrusive light
- Choice of color temperatures below 3000K,
in special protection zones, such as hospitals, airports,
astrophysical institutes, nature protection zones, etc. use
light sources with a spectral (G) index, greater than 1.5
- Apply the ALARA concept

Area to be lit

EFEETHH@
INDEX
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2 - BASES FOR EFFICIENT STREET LIGHTING

APPOINT A MANAGER FOR STREET LIGHTING OR HIRE A CONSULTANT

* He will be responsible for the application and management of the master plan
* Controlling the remote management system

* Keep inventory updated

* Ensure that the maintenance plan is applied
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2 - BASES FOR EFFICIENT STREET LIGHTING

MAINTENANCE PLAN

The plan should provide for all procedures for preventive and corrective maintenance of all system components
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2 - BASES FOR EFFICIENT STREET LIGHTING

TECHNOLOGICAL SOLUTION: LED, an ocean of opportunities for humanity.

+ —_—
I l Light is emitted from a solid -
body, not a gas, through a N . ar
2 filament bright @
p-type _H_ n-type :
0.0 O 0 8,0e%.° ® o A diode is a device which N~ b .
—O050 0 0 L P allows current to flow in K
D/O 0O OO ®&—9g g 9 © one direction. Mid-Power LED High-Power LED COB LED™
hole electron

Common LED Packaging Structures
Protective / diffuser s

g lass . PLCC SMT Ceramic SMT

h

|

Mounting Mounting
density height

Thin

Primary lenses

PCB + LED

Heatsink

Driver / DALI / 0-10V




3 - LED TECHNOLOGY CHALLENGES

As the migratory flow of wildebeests
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3 - LED TECHNOLOGY CHALLENGES

Some experts say it is the last migration

19Im/W 200Im/W
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3 - LED TECHNOLOGY CHALLENGES

Take into account the risk of obsolescence

Packaged LED Value Evolution
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3 - LED TECHNOLOGY CHALLENGES

Quality is not seen




3 - LED TECHNOLOGY CHALLENGES

Like the human being, there is no led like another

Tolerances:

All electrical and flux values are typical

values at 25°C ambient.

Flux W
LED +/- 7% -
Vf LED - +7% / -12%
I-driver| +/-5% +/- 5%
+/-12% | +12% / -17%

Temperature protection:

Both LED and Driver have a temperature protection.

When for any reason the temperature of LED is too high the
system first dims back to 50%. if it is still too hot it will switch
off. If the driver is too warm it switches off. Power will return
automaticaly when the temperature has dropped again.

T. max. of PCB:

Te max. = 85°C
Measurement in LED D7.

Lz

-FF-G-

SSSCCC-BD-WW
=

2

IF

Bin Code

Series
XPE = XP-E
XPC = XP-C
XPG = XP-G

Color specification
L1 = White
01 = Outdoor White
H1 = 80 CRI
P1 = 85 CRI
U1 = 90 CRI

Luminous or radiant flux group
Internal code

Forward voltage group
(amber, red-orange, red, high-efficiency white)

Chromaticity or
dominant-wavelength group

Color
WHT = White
HEW = High-Efficiency White
ROY = Royal Blue
BLU = Blue
GRN = Green
AMB = Amber
RDO = Red-Orange
RED = Red
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3 - LED TECHNOLOGY CHALLENGES

The wrong concept of durability
The magic number L80OB10@100,000 Hours

Luminaire life has to do with the reliability of the components of an LED luminaire as a system, the entire system lasts
as long as the critical component with the shortest life. From this point of view LED light sources are simply one critical

component among many.
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4 - CHALLENGES FOR EFFICIENT STREET LIGHTING

The wrong concept of durability

where does this magic number, L8OB10@100,000 Hours, come?

‘g’. — et
] e JU e £
o \.
% - \ =
| \ =
0 10.000 20.000 30.000 40.000 60.000
v
\ 1 6-10K hrs real measurement. \ TM-21: extrapolation 6x measurement .

« this is about lumen maintenance of LED’s used in a LED luminaire;
« lumen maintenance LED’s # lumen maintenance LED luminaire!.

LED luminaire life according to the EN 62722 should always be published as a combination of life at lumen
maintenance (Lx) and failure fraction (Fy). The failure fraction expresses the combined effect of gradual and abrupt
failure of all components of a luminaire, including mechanical, as far as the light output is concerned. This means
that the LED luminaire could either emit less light than claimed or no light at all.

The key question is: When is the end of life for a led luminaire
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3 - LED TECHNOLOGY CHALLENGES

The wrong concept of durability

Examples

inconstancy of luminous flux

Ordinary LED lamp

color inconstancy

NEW LAMP 5750 HOUR LAMP

abrupt failure

centro portugués de iluminacao




3 - LED TECHNOLOGY CHALLENGES

The misconception that the led does not need maintenance
Where we've read this: Zero maintenance

Luminaire is an electromechanical system and needs preventive maintenance

Which studies prove that an LED luminaire can increase cleaning intervals to twice the time or or it
doesn't even need to be cleaned?

Dopy Bashful Sneezy  Sleepy  Happy Grumpy

Group of cleaning dwarfs
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3 - LED TECHNOLOGY CHALLENGES

Driver: The most common is constant current

Cruise Control

Forward

'
Breakdown: Reverse
[]

J - _:_’CH((@(HHHE!;__)

I S@
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3 - LED TECHNOLOGY CHALLENGES

Glare
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3 - LED TECHNOLOGY CHALLENGES

Inrush currents
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For an LED driver, Philips Model 9137012116, 150W, 0.7A, used in various lighting fixtures, the peak current at startup is
130Amp for 165 Micro seconds.
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4 - CHALLENGES FOR EFFICIENT STREET LIGHTING

Lighting as a service (LaaS)? Acquisition and direct management?

Maintain Audit

Install Laas Design

Finance Supply
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4 - CHALLENGES FOR EFFICIENT STREET LIGHTING

Street Lighting and Blue Light

Phosphor (YAG): InGaN chip: blue

yellow emission emission 1.0
/ h
\ 1
Yellow z l l /
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impacts on biodiversity
Circadian rhythm
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4 - CHALLENGES FOR EFFICIENT STREET LIGHTING

Midia

Doctors issue warning about LED
Stl’eetllg htS .Rmance of Rome under assault from ugly LED lighting

By Richard G. "Bugs" Stevens, The Conversation
@® updatad 2:00 PM ET, Tue June 21, 2016

THE CONVERSATION

Tt
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https://www.telegraph.co.uk/news/2017/04/02/romance-rome-assault-ugly-led-lighting-campaigners-say/#comments

3 - LED TECHNOLOGY CHALLENGES

Greater complexity for the project team
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4 - CHALLENGES FOR EFFICIENT STREET LIGHTING

Unpreparedness and ignorance of those who install and maintain
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4 - CHALLENGES FOR EFFICIENT STREET LIGHTING

Population feeling of belonging

b
»
bt
1
-
I
=
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4 - CHALLENGES FOR EFFICIENT STREET LIGHTING

Choose the most sustainable remote management system for your project

o Mesh network

e Star network
e PLC
Note- Be careful of hidden costs

Wireless System

Antenna ZHAGA NEMA
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4 - CHALLENGES FOR EFFICIENT STREET LIGHTING

Read the warranty terms carefully

Ten years is the normal period

* Have you registered your products online?

* Date of installation?

* Normal operating conditions. What does that mean?

* Does the activation of a guarantee after 5 or 6 years
guarantee the same product?

| &

Life companion |

2010

2017
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5 - WHERE ARE WE GOING

The future




5 - WHERE ARE WE GOING

» Street lighting will be adaptable through an invasion of sensors and controls. SMARTLIGHTING

* - Lighting levels will drop, standards will be revised downwards.

e Color temperatures tend to be less than 3,000 K, in some areas they will be in the order of 2,200 K,
such as special protection areas, astrophysical institutes, etc. The trend wil be Improve

environments, improve health.

* The fixtures will be a commodity, the value will be in the software and connectivity

* Alighting system will serve 10% to light and the rest will be associated services

We are herelll
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5 - WHERE ARE WE GOING

Street lighting is a capillary network of excellence
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5 - WHERE ARE WE GOING

There's a new friend in the room
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5 - WHERE ARE WE GOING

Street lighting will play a major role in the construction of a smartcity / 10T

HEALTH

©)

PUBLIC LIGHTING BEACON TRACKING SYSTEM
+ CONTROL (PEOPLE, ANIMALS, ETC...)
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EDUCATION e

SMARTPARK. CONTROLLER GLOBAL

(WATER, LIGHT, ETC...) CONTROL

TRANSPORTATION
(COMMUTE)
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5 - WHERE ARE WE GOING

| RIP

Durability

-

“RIP

-3

RIP

Intermedlary age 'l Energy Savings Lighting industry
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5 - WHERE ARE WE GOING

UFI/VLC/IOE | —
LEDdemp . . oo b‘ v._\\ __‘_.,-—'—"_"'——
* The radiofrequency spectrum is "‘_“————-ﬂ——?dt;‘:f____ Jq,_xﬂf"f
walking to saturation o T e X
i : —
* ‘Electro-smog’ or electromagnetic =" | Iv oo (15
B : bSAE
pollution from WIFI radiation ° L. S
) . \\'k ‘ SO
* Visible light spectrum is 10,000
bigger than RF, non-licensed and
100 times faster, 224 GB/S
* Much higher energy efficiency
* Cybersecurity
DISADVANTAGES
* Limited range
* Limited compatibility
* Non-functionality with slow ' LS e
internet |

Wi-Fi Vs Li-Fi



3 - LED TECHNOLOGY CHALLENGES

LASER

“The light output is about 1000 times higher
than conventional LEDs with the same chip-
size. (...) This technology will be ready in 5 to
10 years because we see existing applications
in the automotive industry right now.”

Prof. Shuji Nakamura, Nobel Prize 2015
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END

Thank you for your attention




