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http://www.tvilight.com/

ST IS EN B Smart Outdoor Lighting

rviLichT [

We enable cities to take full control
of their Lighting Infrastructure
based on Open Standards

TVILIGHT
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Smart Lighting
solution portfolio

Light Management Platform

= &
CityManager Data & Security & Open API Training Network Engineering Service Project Based
Analytics Backups TALQ 2.0 Project Support Desk Software Development

Lighting Controls

Photocell

CitySense  CitySense SkyLite Prime SkyLite RF OpenSky OpenSky SkySwitch SkySwitch Control
Plus Motion Lite Motion RF NEMA Zhaga NEMA Zhaga Cabinet
Sensor Sensor

TVILIGHT
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Many ways to Control Streetlights with Tvilight
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I/ City Cabinet (feeder pillar control) // Key Features & Benefits

Features

Complete burn hour reports,
fault monitoring and load
balancing functions

Simplified maintenance -
through automation, remote
control and advanced field
tools

Compatible to existing cabinets
(feeder pillar) without new
cabling

Additional functions, via

optional modules, include alarm
notifications, power metering, and
switching external relays

Detecting power failures, cable
breakages, leakages, theft
detection, etc. using optional
modules

®
¥
%
%%
X

Wireless (e.g. GSM/ GPRS)
and wired (e.g. fiber optics)
communication options

In-built real-time clock to send
alarm in case of power failure

A-bus interface (RS-485) to
auto-discover all connected
optional modules and meters

MODBUS connectivity for
authorised smart meters; S0
interface for traditional pulse
meters

Switch 3 Phases independently
per Phase (via intermediate
breaker)

Excellent return-on-investment

Easily scalable from small
single cabinet to citywide all
street cabinets

Complement the ‘tone
frequency’ system to switch
the streetlights on or off

Simplify maintenance through
automated alarm notifications
via email

TF Signaal

Tvilight CityCabinet Oplossin

,

Events @ o
Time = Event State Reason r 8y
08-01-2020 11:44:00 C Light state on Twilight

08.01:2020 11:44:00 @) ahtstate off Tuiight

08:01-2020 11:44:00 © o sae oft Twiight

08.01-2020 11:27:58 (P [Phoccetisiate  {Lignt

07-01:2020 19:27:15 (P  pnotocen sae Dark {Monfotocelle

07-01:2020 19:06:00 (@ vansae on Twiight

07.01:2020 19.06:00 @ v sae on Tuiight

07-01:2020 19:06:00 @ vgnsae o Turiight

07.01:2020 11:45:00 ©® onsae ort Twiight

07012020 11:45:00 @ vansae ofr Tuiight

07-01-2020 11:45:00 ( Light state oft Twiight 86H

TVILIGHT
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I/ City Cabinet (feeder pillar control)

= Group control solution to safeguard your LED street lighting investment
= Offers advanced grid monitoring and outdoor group lighting control functions
= Easily used to complement (or replace) the tone-frequency based lamp switching
= Can be upgraded by adding optional modules such as:
= earth leakage detector, = analogue photocell
= 3-phase current sensor, = overvoltage protector
= connector for authorised energy meter = external relays

= Monitor and control all the streetlight cabinets in your city through our centralised streetlight

t (CMS
management (CMS) Over 1.000.000 light points connected today

City Cabinet

TVILIGHT
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I/ System architecture

City Cabinet = Group switching of connected/ non-
connected streetlights

» Replacement for tone-frequency (TF)/
ripple control/ rundsteuerung signal

M [G] Cloud Server

City Cabinet

ij _,——"/

TVILIGHT
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I/ Segment Controller (central CPU for controlling the feeder pillar)

. Breaker/contactor error - no current on all segments
. Burn time exceeded

. Cabinet door open

. Leakage detected

. Light on, manually on or contactor hanging

. Main power failure

Optlgnql featureS; . Maintenance (alarm system disabled)
monltorlng and _ *  Outgoing per phase L1/L2/L3: current error - above
alarm thresh.old

. ) . Outgoing per phase L1/L2/L3: current error - below
notifications on: threshold

i Overvoltage error per phase L1/L2/L3
. Undervoltage error phase L1/L2/L3

. Battery Mode

. Battery Shutdown

Current Module, CPU Guard, Battery module, RS485 module, Analog Light Three Phase Current Sensor
Earth Leakage overvoltage backup UPS. connection to Sensor

detecting protection module Power Meter

TVILIGHT
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I/ Switching capability

= CPU can switch 3 phases ON/ OFF
independently per phase (via

intermediate breaker) *

Vandalism
) Resistant
= Three relays that are galvanically antenna on
. . . top of the
isolated can switch minor loads on/ cabinet

off directly. Three-phases for larger

loads via an intermediate breaker.

= One of the three relays can provide

both NO and NC functionality. | ;-”nurl"—"“'.
s
= Max switching voltage: 250 V AC/30 \’
V DC (resistive). Max switching CPU-IO cabinet controller
load: 3A

= Connected to CMS via GSM/GPRS or
Ethernet (WiFi optional)

Smart City Lighting © 2012 - 2022



I/ City Cabinet Software — Intuitive Web Interface

ede <|> | @ @ & aarhus.gridlight.dk ¢ ] & Benefits

Controller AMS Setup AmplO Setup Users Aarhus amplexjhj
Programs  Settings . .
TYIASRT ° - Accessible from anywhere, at any time
Hide = Aarhus  Aarhus MIDT (5) (5.22) Centrum (5.22.05) Kystvejen 5
Misrarchy Aarhus Diverse > (5.01) Vejlby-Risskov > Oet2018 Detaile 1 i
> s , = = Easy-to-understand and easy-to-use application
e Aarhus NORD (3) > (5.03) Ndr. Strandvej > 0:)/° ast light char él’ki&"af&‘&f;‘;s’n%
Aarhus SYD (4) > (5.04) Risskov > B . .
S ks : = Offers complete control over your lighting assets
(5.06) Christiansbjerg >
(5.07) Risvang >
(5.08) Skovvejen >
(5.09) Katrinebjerg >
(5.10) Langelandsgade >
(5.11) Hasle NORD >
(5.12) Hasle @ST >

DTU Rise
Elahi Demo

Performance sctichy =S

= Manage nodes

Light status Communication Alarms Programs of today

= |Locate customers and nodes

o = See light status, alarms and communication status
/ . = Apply and change lighting states of a particular node or
oN: o &KW 160 oki 180 < : lI2 i % \ a grOUp Of nOdeS
S 2 = Access various analytics

= And more...

Smart City Lighting © 2012 - 2022



I/ City Cabinet Software — Map Navigation

Gotehoryg oy |
‘ =y Geographic overview of Cabinets enable
optimised maintenance

€1

Vaxjo

Kariskro
Features
= Add/ remove cabinets
= Accurately locate all cabinets in a single view
b\. = See status of each cabinet geographically
o = Animated alarms and lamp status to facilitate proactive
actions
G Ois[ﬁc
)
J‘yllmgeo
S S o
e
i Leaflet | © OpenStreetMap

Smart City Lighting © 2012 - 2022



I/ City Cabinet Software — Advanced Light Programs (incl. burn-hour calculator)

14:00
12:00

Program
Program name:  [MyCityProgram Location: 56.15562, 10.20468 Offset: +smn [Jeo 15min 2
Remark: " : : ’
1 + r - :ﬁn 4 / o1) 2
| — - b\
Program tags: MyCity2 € MyCity € - ¥ _ = :
add tag MJY"‘“! -, 0 ﬂ' /) \
Selecting no tags, means program is applied to every node (195) L - ik T ; N
. '\.Y._‘j.} S A rHUS I -
Range: 01-01 (mm-dd) - [12-31 (mm-dd) % @y f’: £ S
| °% -
- |\_1B80 j g SN
Fopests: 5 ) £
LA e ;’""" 1 SPEY (a51) . Leaflet | ® OpenStreetMap
H S& 1370 1914
Repeat on: every day 56.13707, 10.12147 N
Light sensors: BBG Analog1 : My! BBG Digital : MyC!
Summary: All year Activation: 90min [EJes 90 min
Burn time: On: 1670 Dim 1: 2408 Dim 2: 0 Total: 4078 .
Dim 1 23 B : o0 S
Year
. on B o : 0 o .
12:00 & 24 4
I N /
o g C c
08:00 _\
ks ;
06:00 =i i W
\/ R Sbned— 18 5
04:00 Bag | e
02:00 5 o , ‘w
00:00 v 1 N Sug,
22:00 o 05y,
20:00
18:00 /
16:00 S~ 2 10-05-10-06
add fixed action — T e

Delete Cancel Save

Program streetlights to turn on and off
precisely when they should

Features

= Date selector
= Burn hours

= Sunset/ sunrise astro-clock (incl. smart
offset to save energy)

= Light sensor integration
= Twilight actions

= Fixed actions/ light schedule and light
scenes

= Grid monitoring

Smart burn-hour calculator

Know in advance on how much time the streetlights will
remain ON during the year with the defined light settings

TVILIGHT
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I/ City Cabinet Software — Performance View

Performance

Light status

ON: 10

DIM 1: 0
DIM 2: 0
RELAY: 0
OFF: 673
UNKNOWN: 12

Communication

OK: 683
Offline: 12

Alarms

OK:
Low:

Medium:

High:

Programs of today

by
vl W
/
&N\ = s
o zal :
GridWatch
- | -
Sunsed =18 6|2
18:31 = .
15 b 9\ St
’ 0>,
476 [ 30
4
171
44
¢ (@D)
Osted (210)

Smart City Lighting © 2012 - 2022

Watch overall operative status of
citywide Cabinets using four
smart KPlIs

KPIs

1. Light status: see different operating state
of each cabinet

2. Communication: see how many cabinets
are currently communicating to the server

3. Alarms: see how many cabinets have an
active alarm and the severity of the alarms

4. Programs of today: see the active light-
controlling setting (programme) for today
visualized in the 24-hour clock

TVILIGHT




I/ City Cabinet Software — Usage/ Graph

Show =) Frodericia  Bredstrup  Agade - Elbovaenget o)

Performance Installation Usage/graph Control Events Alarms Alarm Definitions Budget
Usage

7kWh
@ Historical data *
B Consumption
BKkWh

5kWh

4kWn

3kWh

2kWh

13 14 15 16 17 18 19 20 21 22 23 24 ™M 02 03 04 05 06 O7 08 09 10 N 12

* Previous day (08-01-2015)

Smart City Lighting © 2012 - 2022

View the consumption and budget for any selected
period (or) Compare data from different periods to
understand actual savings, as well as plan future

lighting requirements

Features
= Historical Benchmarking
= Comparison

= Normalisation

TVILIGHT



I/ City Cabinet Software — Alarms

See list of alarms and the reason
for alarm in a single page to

Alarms . .
quickly resolve the issue

oy
[12] GIO2ISIN) A ®

Time =~ Alarm Where End time Ack. Time By H H
Alarm information

2019-10-08 09:25:07 iMain power failure 33;;1)60'\’ Koz m ;®;2019710708 09:30:07 - A = Time (With date)
""" 44150\;(407.@ -
Beivmopants Bamyrok 0 3] @ywswmesens | o & » Alarm (description)

i 1 Light on, manually on or 1 44-160-V (407- . ® S o
2019-09-11 09:48:36 ! : ‘ N2 i(I")i2019-09-1110:39:36  :2019-09-1308:39:35 | A\ :sthc . .
Otthgg@ﬂ& ____________ = Where (device location)
2019-09-11 09:47:37  : Cabinet door open ;44'150'\' 407 [} 5®52019709~11 10:39:08 :2019-09-13 08:39:34 A sthe
s R osr IO G R o e S i - Severity (high[1], medium [2], low [3])
2019-09-07 15:08:53 | Module not responding  :21-9-V (416-003) flilf (&) 12019-09-07 15:09:19 | - A
2019-08-20 13:31:4p | S/Undervoltage error phase {44-160-V (407- [ ]! ®52019—05-2913-33-12 EAE = Type (alarm type categories)

a1 i 021) | .33; L
2019-08-29 13:27:12 u HncRnoliags St plisss ig;;so-v S §®§2019—0572913;51;12 - A " Endtime (When the alarm was SOIVed)

---------------------------------------------------------------------------------------------------------------------------------------------------

= Ack. Time (when the issue was
acknowledged as an authorized action by an
authorized person)

= By (authorized person who can acknowledge
an act)

TVILIGHT
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I/ City Cabinet Software — Alarms, Events and Notifications (incl. advance filters)

View all logged system events, such as

Events &J
= Who manually turned on the lights
O @ @ @@ Filter photocell Filter user @
= How programs have been altered and by whom
Time = Event State Reason Parameters Where By
2019-10-17 13:03:55 ‘Light state off Manual action | Aarhus Sommer | (5.08.02) Dr. Margrethes ve] 51 EM-LJP = Recent on/ off activation time for the Streethghts
2019-10-17 13:03:53 @ Light control off (5.08.02) Dr. Margrethes vej 51 'EM-LJP = And more...
2019-10-17 12:47:41 iLight state iOn iManual action iAarhus Sommer 1(5.08.02) Dr. Margrethes vej 51 ‘;EM-KNI
2019-10-17 12:47:39 @ Light control On (5.08.02) Dr. Margrethes vej 51 |EM-KNI
2019-10-17 08:05:49 | Photocell state Light Midtkraft 3 : Featu res
snoeny () tovee N o (anssone (BEsBcMewshenist - Time (when an event occurred)
2019-10-17 07:00:06 iLight state EOI‘I fProgram iAarhus Sommer 3(5.08.02) Dr. Margrethes vej 51 :
2019-10-16 21:30:04 : iLight state iDim1 iProgram iAarhus Sommer 3(5.08.02) Dr. Margrethes vej 51 - |COI"I (deflnes the type Of event)
sy vl Rl Benll il el - Event (description of the event)
2019-10-16 18:27:33 : ‘Photocsll state :Dark : :Midtkraﬂ : ] ..
et e e s et P e S e e e e e s e e e et e S e e e e = State (deSCFIptIOH of the state, and what has been
2019-10-16 07:59:16 iLight state EOff 3Photocel| i Aarhus Sommer 1(5.08.02) Dr. Margrethes vej 51 .
L T TS T e e T e e e e e e e s e e e e e e done to trlgger the Event)
2019-10-16 07:59:09 : 'Photocell state  : Light : | Midtkraft : :
2019-10-1607:00:06  :(Q) Light state On Program { Aarhus Sommer | (5.08.02) Dr. Margrethes ve] 51 = Reason (what has caused the change)
2019-10-15 21:30:03 i iLight state 3Dim1 fProgram anrhus Sommer 3(5.08.02) Dr. Margrethes vej 51 . . ags
e e e R R R e e e = Parameters (WhICh program initiated the state)
2019-10-15 18:23:59 ; Light state :On Phatocell Aarhus Sommer (5.08.02) Dr. Margrethes vej 51 b
2019-1015182852 () Potocelistate  ‘Dark | Midtkraft = Where (cabinet location)

= By (user who requested the event)

TVILIGHT
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I/ City Cabinet Mobile App — For Employees & Clients

'/ / 20017 N /i = - '/ /20027

< Back Aarhus Havn {Back Tagelys { Back Gadelys
Gadelys Kaj 145 ! Balticagade 4

Kajlys Lodshuset (Mols Linien) Balticagade 9A

Nye Moduler Oceanvej 7 (Indsejling Multi - red) I Borneovej Locate AI a rm sl I n c i d e n ts
Omniterminalen Oliehavnsvej/@sthavnsvej (Fyrlinie - Multi) I Gate Dst n n n

(incl. location) right from
Tagelys Oliehavnsvej 21 (@stre Molefyr) I Hveensgade 1A
Pakhusvej 24 (Kaj 311) I Kaj 145 your smartphone

@sthavnsvej 45 (Fyr - APM-terminal) Lodshuset
Manillavej
Mindet 1A

Multivej 18

TVILIGHT
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I/ City Cabinet Mobile App — For Field Work

Aarhus { Mainst.. { Testoe... AmsCPU < Testbe.. AmsCPU

ney wi

LOCATION MODULE 11/5/2019, 1:11:45 PM

Address Vestergade 3D > Serial number 2004067241 Mean AC voltage oot F i e I d c rew ca n eas i Iy e n te r n eW

9, 4:45:29 PM

PROPERTIES / TAGS Install date 9, 1:116:53 PM Mean AC voltage oso1

installations, extend existing ones

Communication state Online Mean AC voltage s

11/5/2019, 4:45:29 PM

ACTIONS 206V

NETWORK

— o by adding wiring diagrams, or take

192.168.6.151

2004005112
Pole B.3 10 STATUS (swipe to refesh) Peak AC voltage o702
11/5/20 PM

[k g, e ~ e photos of installations and make

11/5/2019, 4:45:29 PM

9

Pole B.2 ‘ N Alarms Topen/ pending > Counter input os00
11/5/2019, 4:45:29 PM Peak AC voltage %02

g ’ ,‘ them available in the City Cabinet

MODULES 11/5/2019, 4:45:29 PM Peak AC voltage oa02

11/5/2019, 4:45:29 PM

Relay 1.2 AmsBattery DC current osor o
2008003568 1/5/2019, 4:45:29 PM Realtime clock - . N
ame e /512019, 4:45:28 PM o Wa re
Vestergade 3D AmsCOSEM HDLC DC current ozt I 11/5/2019, 4:45:29 PV
Pole B.3 2013000024 11/5/2019, 4:45:29 PM 0.000C RMS AC voltage oo

AmsCPU DC voltage o500 : 11/5/2019, 4:45:29 PM

m] 2004005112

Map

AmsCurrent / Replace module / Replace module

TVILIGHT
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I/ Installation example

" (%1
" L2
1 L3
. ]
[ Optional modules —I
A-Bus
ppaly Pttt Sy, |
Max 10k -

-Fix';{.'ﬁ'&: S eus-gvo [~ ..HI

114 p:vur:l

2

AmsCPU AmsSwitch AmsCurrent AmsBattery

TRPUT T

PORER
D (Gl AR

CoNT TN Do Nt maunt the jumper witil
the installation is powered.

I
|
|
|
I
|
I
|
|
(T, ( ™) I
ipyg I
|
|
|
|
|
|
|
|
|
|

f N.C. when door open

Do switch CURRENT SENSCR 2.1
CURRENT SENSOR 2.2
L5 CURRENT SENSOR 2.3
"™ = any phase

Maosdules can be placed in any order,

* Phatocell Servadan miniux 43-198,

Installation example e




I/ City Cabinet Options

4. Energy 5. Intelligent
Modules 1. Basic 2.SEn_ergy 3. Monitoring | Saving Mode & Energy Saving
aving Monitoring B
Mode Monitoring*
CPU v v v v v
Switch v v v v v
Battery™ v) (V) (v) (V) (V)
Dim Transformer v v v
Current v v v

*The difference between “Intelligent Energy Saving Mode and Monitoring” and “Energy Saving Mode and Monitoring” is the

software and the number of switches needed.
**Optional

TVILIGHT
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I/ Key Features (1/2)

5. Intelligent
2. Energy 4. Energy Ener
# Features 1. Basic Saving 3. Monitoring | Saving Mode -nergy
. Saving Mode
Mode & Monitoring .
& Monitoring
1. Burn-hour registration v v v v v
Instantaneous voltage
2. request over/under voltage v v v v v
supply
3 Remote programming of v v v v v
control cabinets
4 Main power failure detection v v v v v
— requires Battery
5. Internal self testing v v v v v
6. Open door detection v v v v v
7. Individual programming v v v v v
8. Data storage v v v v v
9. Automate electrical meter v v v v v
reading

Smart City Lighting © 2012 - 2022
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I/ Key Features (2/2)

5. Intelligent
2. Energy 4. Energy Ener
# Features 1. Basic Saving 3. Monitoring | Saving Mode -nergy
. . Saving Mode
Mode & Monitoring .
& Monitoring
10. | Burn-out blub alarm v v v
11. | Leakage detection v v v
12. | Flashing blubs v v v
13. | Theft detection v v v
14. | Light ‘off’ alarm v v v
15. | Light ‘on’ alarm v v v
16. Two-step energy saving v v
mode
17. | Voltage stabilization v
18. Intelligent energy saving v
mode

Smart City Lighting © 2012 - 2022
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I/ Solution Overview (Intelligent Energy Saving Mode & Monitoring)

Features

Advantages

Benefits

Burn-hour registration

Ability to perform proactive bulb replacement /
Just-in-time inventory

Reduces the cost of maintenance / inventory

Instantaneous voltage
request — over / undervoltage

supply

Ability to detect when the bulbs are supplied with too
high/low voltage which shorten the lifespan of the
bulbs or decreases the light level

Prolongs the lifespan of the bulbs and the
electrical equipment in the control cabinet /
Improves the quality of the streetlight

Remote programming of
control cabinets

No man-hours spent on visiting each control cabinet
to re-program the streetlight

Reduces the costs associated with
reprogramming the streetlight

Main power failure detection
(requires Battery)

Alarm in case of instant main power failure

Contributes to improved and faster reaction to
faults, and improves the streetlight quality

Internal self testing

Alarm if modules are stolen or not are functioning in
order to ensure streetlight functionality

Improves the streetlight quality and contributes
to a better network overview

Open door detection

Alarm if cabinet door has been opened

Contributes to a safer streetlight network

Individual programming

Ability to differentiate programming geographically

Optimizes / reduces the energy consumption

Data storage

Enables storage of relevant data for reports

Ensures that reports are available to analyse
the streetlights for cost/quality improvements

Automated electrical meter
reading

Ability to automatically read the electrical meter
installed

Minimises the costs associated with collecting
the electrical meter data, and ensures that
customers solely pay for actual energy
consumption

Smart City Lighting © 2012 - 2022




I/ Solution Overview (Intelligent Energy Saving Mode & Monitoring)

Features Advantages Benefits
10. Burn-out bulb alarm Ability to measure drops in the current load on each of the | Contributes to improved light quality and
outgoing phases faster service response
11. Leakage measuring Alarm if leak current is present Contributes to a safer streetlight network

and reduces the service/safety costs

12. Flashing bulbs Ability to show peaks in the current load, which is an Contributes to improved streetlight quality
indication of flashing bulbs

13. Theft detection Alarm if the current load on each phase is higher than Reduces fraud and unbilled electrical
threshold settings consumption

14. Light ‘off’ alarm Ability to measure the current load on all of the outgoing Reduces streetlight downtime
phases - alarms if there is no load when the streetlight is
turned ‘on’

15. Light ‘on’ alarm Ability to measure the current load on all of the outgoing Reduces the electrical consumption
phases - alarms if there is a load when the streetlight is
turned ‘off’

16. Voltage stabilisation Ability to switch between several voltage output levels Prolongs the life span of bulbs and
when the current is unstable in order to stabilise the reduces maintenance cost
voltage output

17. Intelligent energy saving Ability to switch between several voltage output levels Reduces streetlight electricity

mode when the current is unstable in order to stabilise the lower | consumption by 25-35%

voltage output

Smart City Lighting © 2012 - 2022




I/ Supported Smart Meters

Power Water Gas Other
Elster Elster FastForward FastForward
Actaris Actaris lkea
Echelon Severn Trent

Iskraemeco Kamstrup

Kamstrup Diehl

Larsen & Toubro Sensus

Landis+Gyr FastForward

Carlo Gavazzi

Circutor
DEIF

Zheliang Yongtailong Electric

FastForward

Hager

* For more details, please contact sales@tvilight.com

TVILIGHT
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I/ Custom light scenes to meet different functions

Sports Tunnels Harbours

TVILIGHT

Smart City Lighting © 2012 - 2022



Project Reference Port of Aarhus, Denmark

* |ndividually controlled and monitored luminaires via DALI interface
= 59.000 streetlights

Energy Service = Very positive outcome:

Savings Savings = Energy savings of 45%
45% 25%, . Maintenance / operational savings of 25%
. ROI 1-3 years

REASONS TO INVEST IN INTELLIGENT LIGHTING

Minimise energy wastage

Case: City of Aarhus, Denmark - 59k fixtures, 350k citizens Reduce CO, emissions

Curb light pollution

50,00,000 =  Optimise maintenance
=  Offer lighting as per the specific needs of different areas
37,50,000
il
25,00,000 5,2 mil 360k
Savings Hardware + Installation o
12000 = AARHUS HAV
PORT OF AARHUS
0

1 2 3 4 5 6 7 8 9 10

m Savings ®Expenses

TVILIGHT
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Project Reference ADWEA, Abu Dhab

= 275.000 streetlights and 7.700 control cabinets
* |ntegration with relevant GIS and SCADA systems
= Happy with the results:

. Easy and inexpensive installation

. Substantial energy savings

. Streamlined maintenance operations
. Fast reaction to fault conditions

REASONS TO INVEST IN INTELLIGENT LIGHTING

= Streamline maintenance operations

= Improve energy savings

= Address CO, emissions

= Easy integration with other systems
The solution is an efficient upgrade for
streamlining maintenance operations. And
of course, it generates savings in energy
by accurately turning on and off the lights
at appropriate pre-programmed times.

I

Abdul G. Onsi, ADWEA,
Abu Dhabi

<_'I\_IJ:q_|fr_|_ll_‘Ili‘l gal Lt adiim
Abu Dhabi Water & Electricity Authority

TVILIGHT
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Project Reference Beijing Highway, China

Compared to other products installed, this system is
clearly superior in its technology and energy savings.
In the future, it will be our first choice for streetlight
projects

Wang Desen, Project Manager,
Beijing Capital Highway Development Company

Smart City Lighting © 2012 - 2022

Improving Streetlight Quality and Reducing Energy Consumption

Pilot began to realise energy savings

Extended to 48 control cabinets and 5.500 streetlights

Positive results:

. Energy savings of 28%

. Complete visibility and control of 5.500 streetlights from one
centralised location

. Lower maintenance costs

REASONS TO INVEST IN INTELLIGENT LIGHTING

= Energy savings
=  Full streetlight status visibility
= Ease maintenance operations

= Lower carbon emissions

TVILIGHT



We manage over 1.000.000 streetlights

Aarhus  V&X8 oo

Hedensted Abu Dhabi

Beljing Nordfyn

Halsnaes

Vordingborg
Odense Goteborg Billund

TVILIGHT




Smart City

Streetlight
+
Energy Management
+
Traffic Monitoring
+
Air Quality

Smart City

TVILIGHT




| City Cabinet Solution
1

ala

Smart City Lighting © 2012 - 2022
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I/ Smart City optional module: Ambient Light Sensor integration

Place light sensors at selected strategic
locations to control citywide lighting

= Citywide lamp switching based on average ambient light
level value calculated from selected locations

= Automatic lamp switching under extreme weather
conditions e.g. when visibility falls below pre-defined level.
This includes situations such as sandstorm, extreme rain
or extreme mist

Benefits

» Replaces astro-clock with real ambient light
conditions

= Protects road users during extreme weather
conditions

TVILIGHT




I/ Smart City optional module: Air Quality & Road temperature

Measure and track air-quality at strategic
locations in the city (both real-time and historic

— S02 -

— CO SO, co

(ppb) (ppb)

pF?O pzpooo data)

45 1800 " Temperature

40 1600 = Humldlty
35 1400 = Air pressure

30 1200 = Nitrogen dioxide
- 000 = Sulphur dioxide

- o0 = Carbon monoxide

= Ozone
115 600
‘ - ex = Road temperature through add-on thermal sensor

Benefits

(. LANT “

J

= Economical environment sensing solution

= Quick installation

6. Nov 8. Nov 10. Nov 12. Nov 14. Nov 16. Nov 18. Nov 20. Nov
time

AR

11111

= Monitoring for citizen safety
g = Measures both weather and environment

=  Automatic alarm notifications

Smart City Lighting © 2012 - 2022




I/ Disclaimer

THE INFORMATION PRESENTED IN THIS DOCUMENT IS PROVIDED AS-IS WITHOUT ANY GUARANTEES, WARRANTY OR ACCURACY. IN
ASSOCIATION WITH THE INFORMATION, TVILIGHT MAKES NO WARRANTIES OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING
BUT NOT LIMITED TO WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OF TITLE OR OF NONINFRINGEMENT
OF THIRD PARTY RIGHTS. USE OF THE PRODUCT PROTOTYPES, BETA VERSIONS OF SOFTWARE OR ANY UNOFFICIALLY RELEASED

PRODUCTS BY A USER IS AT THE USER’S RISK. ALL SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT PRIOR NOTIFICATION. ALL
INFORMATION CONTAINED HEREIN IS CONFIDENTIAL.

TVILIGHT Projects B.V.
Beechavenue 162-180
1119 PS Schiphol-Rijk

the Netherlands

www.tvilight.com
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