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Totalfunnel system
Now light isn‘t just at
the end of the tunnel
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\We keep vehicles, goods and economies moving

Some of our great reference projects
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Challenges in tunnel lighting

Tunnels are becoming
increasingly essential

Large, densely populated
cities are increasingly
relying on tunnels to

reduce traffic congestion,

improve logistics and free
up valuable space.
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Tunnel lighting must
be safe and reliable

Tunnels should be safe
and comfortable.
Maintenance cycles
should be limited to
minimize the
inconvenience of tunnel
closures for drivers.

Lighting solutions should
be sustainable

Strict environmental
legislation is placing
increasing demands on
tunnel lighting solutions
to be both sustainable
and energy-efficient.

Financial constraints
should also be met

Municipalities are
facing tighter budget
constraints, which
increases the
pressure to reduce
costs.
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Our world is changing -
global trends shaping
our business

Urbanization
The right light for ambience and safety

Resources
Energy efficiency with performance and
sustainability

Mobility
Connected and self-driving vehicles
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Urbanization

Tunnels are becoming integral to city branding

Tunnels are not just becoming safer; they are also integral to
city branding. The right light can enhance a city's brand image
and avoid monotonous environments.

Tunnel lighting can enhance safety and security

Light has the power to reduce mental strain on drivers by
creating refreshing views that break up the monotony of long
journeys.

Vulnerable tunnel users need to know how they are not alone
and that their needs are taken into consideration. The right
lighting can make them feel safe and visible to other users.

Lighting can give space back to citizens

Our project in Emmen, the Netherslands, demonstrates this
concept beautifully. By creating an underpass for traffic, space
was freed up above ground for citizens to enjoy.
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Resource challenges

Cost-effective and energy-efficient tunnel operations optimize
resources and have a smaller carbon footprint

A more energy-efficient and maintenance free tunnel
infrastructure improves life for commuters. It also saves on
energy, costs and carbon emissions without compromising

safety.

®ignify




Better mobility

Making mobilty more sustainable

Sustainable mobility is a priority for cities and decision makers.
More and more densely populated cities rely on tunnles

to reduce traffic congestion by shortening travel distances.
Tunnels create room for other modes of transport and allow
vehicles to pass through safely 24/7 with a smaller
environmental footprint.
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TotalTunnel

TotalTunnel system is designed for both new-build
tunnels and tunnel refurbishment.

With our global expertise in tunnel applications, we can
create innovative solutions that enhance travel and
safety, within a lighting infrastructure that delivers the
best possible return on investment.
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New build versus refurbishment

New build
For new builds, the TotalTunnel system provides:

* A safe, effective, energy efficient, compliant tunnel design
with optimized installation costs

* A system that achieves new levels of operational efficiency

* A service maintenance program with close to 100% availability

 High level of on-going safe use with reduced operation costs

* On-going training and support for easy operations

Refurbishment
For tunnel refurbishments, the TotalTunnel system provides:

* A complete review of existing infrastructure via detailed
audits, effective, energy-efficient and compliant design

* A system that achieves new levels of operational efficiency

* A service maintenance program with close to 100% availability
» High level of on-going safe use with reduced operation costs
* On-going training and support for easy operations
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For all stakeholders

We are at the forefront of the industry and addresses the
key issues in tunnel lighting and controls for all stakeholders:

OO

] 1\ \

==
Tunnel owners and Tunnel contractors and Tunnel maintenance
operators installers companies
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Tunnel users
(motorists)
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A spotlight on four key benefits

© O &

Reduce costs Improve safety Enhance experience Optimize operations
« Save up to 70% energy * Meet the highest * Excellent light quality * Fast installations reduce
e Al e A tunnel safety standards im_proves visibility for tunnel closure times
costs + 100% compliant drivers - LED technology for
- Improve performance - Keep traffic flowing * Uniform whlt.e LED light predictable operational
enhances driver expenses

* Reduce accidents and

comfort . T
tunnel closures _ _ Control.s and monl.torlng
* Aid safer travel with streamline operations
LED lighting

* Open architecture for 3
party system integrations
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TotalTunnel -
our approach
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\We optimize your tunnel
lighting system

* | want a cost-effective tunnel solution tailored to my needs
* | want to meet standard tunnel regulations
* How can | ensure a safe tunnel driving experience?

* How do | ensure tunnel lighting is reliable with failsafe
options?

* How do | improve tunnel energy efficiency without
compromising on safety?

* How can | reduce tunnel operation costs?

* | want to monitor tunnel data for every light point so | can
take timely preventive action before failures occur
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Ready for the future

TotalTunnel is a complete lighting system
and services approach to tunnel lighting

Tunnel luminaires
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Dynamic lighting
system

Services
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Dynamic lighting systems

A lighting system

* That enables dynamic dimming based on L20

* That can be tailored to the site infrastructure and local
lighting regulation

Benefits that reduce labor, traffic management and
capital expenditure:

* End-to-end tailored dynamic control systems
* Optimized system features and design

* Energy savings due to precise L20 control and dynamic
dimming control

 Single-source supplier
* Easy to install, use and maintain (plug and play)
* Integration with SCADA system

* High performance and system longevity to reduce operational
costs and tunnel closures
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Proposition overview

Tunnelogic is fully optimized for
DALI components and LED technology

High end

Rich user
interface for
tunnel
operator

solution with
better control
and
monitoring
options

Individual light
point
management
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BaselLogic control and monitoring system is a basic
step dim adaptive lighting system specifically for tunnel
and underpass lighting projects.

Features meet the
needs of short tunnels

: : BasiclLogic . :
Dosicloge  nowored  Pegclod
(SCADA)
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Baselogic

BaselLogic HMI- AmpWeb portal

AmpWeb main menu

Search

Search E
= =

Baselogic system uses Codes Mains technology to
communicate dimming stages over mains wiring. It is designed

04,14.2011 15:45:48

for new build, refurbishment and retrofit of short underpasses Node | — : .
. . hierarchy i Status | Reports | Alarms | Overview | Program | Box | Burntime | Metering |f abs
or |Ong tunnel appllCatIonS- Wh C icati Photocell History Control
en you = - .
ena:le 7| Editn ‘TL o goun  faate E:T:EEEHI off on ;:an (0% - 0/1)
config mode in S e 04.14.2011 11:22 pim1 (0% - 0/1) Eron
the upper right pim2  (0%-0/) [Dimz]
corner, a new Ec:vtmtij_ o off (100% - 1/1)
menu appears FeiE e §MS Name: bs
Dedicated system solution designed for refurbishment; no S —
new wiring required
Part of the TotalTunnel lighting system; luminaires, controls B T e I ——
and service from one supplier
Cost-effective system
Easy setup process
One-way communication protocol resulting in a robust, |
interference-free controls system . i’ T
Hightly scalable, suitable from basic underpass to extremely /,/ -2 S ‘ |w
long tunnels mf i - el
Tunnel Control Surge Photometer Coded Mains Current
server Guard Transmitter Monitor
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BaselLogic -
Topology

Cabinet Server room

@

- 0 1 Mains power | TTER 70100110
Pre-programed luminaires for easy @ =1 o
commissioning o
Re_use Of mains Wiring aVOidS Iarge e Mal?vt/eitnc?'nnce co-rr:‘::or;eulnit NTP server Tunnel control server ~ Server software

additional costs for controls Abus
No additional components in the e

10100110

@ Low voltage wire 01010101

c g 10001011
luminaires Ethernet
0 q s RS-485 Transformer Dim stage transmitter
Highly customizable system N Ethernet Computer Operator app
networ
architecture due to modular @ sony-vroviea I
1 ¢ -provided Emergenc
cabinet products @ cisomervrosie A\ : witch
Current coil Failure monitor |
J I SCADA tunnel
| management system Control room
\
1
I
@ - -I - - = . . - - - - - . - . -
|
|
| Photometer
|
| Tunnel luminaires
Photometer Tunnel

High-level system architecture
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Tunnelogic

Y

asu
‘ TunneLogic System Dashboard  Control ~ Setup  Eventlog

D Color group D FLG D Section Group D Alternating color group

Bore 1

Tunnelogic is a Dynalite based system. Fully optimized for DALI
components and LED technology, with all dim levels possible, it
also supports the full range of tunnel LED luminaires.

Part of the TotalTunnel lighting system; luminaires, controls
and service from one supplier

Bore Health

Feature-rich system o

Easy and short setup and commissioning process =

Combines the robustness of RS-485 or Ethernet
communications with the flexibility of DALI 1 R e 55 S 040

Light point failure monitoring maximizes savings on operation MCU HMI

costs

Maximum energy saving through step-less dimming and
optional feedback loop

Open system, luminaire communication protocol based on ‘,‘ >, - .
DALI-2 (IEC62386) R *er ]

Master control Photometer Dali Group
Unit Gateways
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Tunnelogic -

S L P t o p o I o 8Y RS-485 cable (max. 1,000 m. before repeater needed) Configuration PC
== DALI cable (max. 300 m cable per DALI universe)
—  Backbone Ethernet (max. 100 m. UTP cable, 2 km fiber-optic) /
== SCADA (TCP/IP MODBUS / OPCUA) E
o . . = . == USB connection (for shutdown commands) .
Data monitoring at individual T Ethernet (max. 100 m. UTP cable) =
luminaire level — burn hours, Configuration file (PC to MCU) Standby Master
temperature, error data reporting UPS e Ao R A
etc.
i o RS-485 repeater 777
+ R r
D4i cetjt|f|ed accu_rat_e energy PR Multipl digtal
reporting per luminaire level R/ outos
e ) . PDDEGSS Ethernet Gateway S o
Individual light control during SCADA dlent Max 25 DGGs/PDDEG % 1 Il T
- = 0 U
maintenance 7z W= (383330 )—{383330 M) Networkswitch
Integration in SCADA OPC UA R L = |
e H DALI G Gat (DGGs)
No gdc_i|t|onal components in the Roass Max 83 DGGI/MCU pair
luminaires
Interior zone light sensor
Dashboard max. 4/Bore, 8/ MCU
K78 K7 M N DALl LED
BaS|C |ntegrat|on Of gu|dance and Luminaires Max. 180 drivers/DGG driver panel

[ s o o o |

L

architectural lighting [ [ E E E
Supporting ethernet backbone Q

Pr idi i Driver »
oviding redundancy options | 1 Drer >
sub-networks can be up
to 100 m.
Portal
photometers
max. 4/MCU
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°
T u n n e LOS I G _ Driver to LED panel cable (max. 100 m)

G I o h t RS-485 cable (max. 1000 m. before repeater needed)
ro u p I 8 DALI cable (max. 300 m / DGG)

Digital input VLAN, Ethernet UTP cable (max. 100 m)

to o I o === Lighting VLAN, Ethernet UTP cable (max. 100 m) /
@ ~
SCADA VLAN, Ethernet UTP cable (max. 100 m) Master

Configuration PC

=== Backbone, Ethernet UTP cable (max. 100 m) Control Unit o E
= )
Group control for easy { R Digital
commissioning RS-485 repeater i
. . optional _ P — 8
No additional components in the R | scapacent “ 72 ‘“m
.. — 0
luminaires e er = 3gggguum]—[gggggnu|]]] Network switch
Integration in SCADA | |
Providing redundancy options Portal — [""4 Beoa) Ethemetbridge
.. . . photometers DALI Group
Basic integration of guidance and max. 4/MCU
Gateways (DGGs) Interior zone light sensor
architectural lighting max. 250 DGGs/MCU max. 4/Bore, 8/MCU
g o . \u DALI LED
MUI-_tIpIe Com.munlcatlon baCkbone Luminaires . . Max. 60 drivers / DGG LUX driver panel
options, dedicated RS485 bus or TTH ! ] TTTTH ITTH ! ]
re-use of ethernet network SO (11 il it 11111 H (A sh(Hft: . :
o
g) Local DALI LIErBIer)ra:el
sub-networks can be up
to 100 m.

Ethernet VLAN based tunnel management system
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Tunnelogic and Baselogic feature set

Feature Tunnelogic Basel ogic
Light control and monitoring Yes, color group based light control, all dim levels Yes, color group-based control, but limited dim staged possible
Commissioning free luminaires Localization needed Yes

Yes, currently based failure detection to indicate groups of

Luminaire failure detection Yes . .
luminaire failure

Photometer wash/wipe control Yes Yes

Auto (normal mode)
Off (by means of an external circuit breaker)
All ON or Emergency (by means of an external switch)

Yes, manual stage override

Manual override light control Remote emergency override

Power measurement and energy measurements Yes Yes

SCADA Integration Yes Yes, OPC UA based
Alarms on monitoring basis Yes Yes

Day night override Yes Yes

Interior zone alternate lighting management Yes No

Automatic interior zone lighting - lighting based on sensor Yes No

Adjustable k factor Yes No

Section level monitoring Yes No

Off peak night stage Yes No

Individual light point management Yes No
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Tunnel lighting
luminaire portfolio

TubePoint gen2 TunLite LED gen2

FlowStar TubelLine
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Tunnel luminaires
Signify TubePoint gen2

Highly-versatile lighting solution, value for money

Build to last a life-time: aluminum, modular design,
high-quality materials and finish

Point source - entrance, interior and exit lighting of any
tunnel geometry

Plug and play luminaire range (3 up to > 100 kLm)

Best up-to-date LED performance and longevity:

LED platform with optimized cooling design

Optimized installation: flexible mounting solutions (quick
release cable tray, tilt or ceiling mounted brackets)
Long lifetime and fully serviceable design
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Tunnel luminaires
Philips Tubelite LED gen?2

Key benefits

* A basic luminaire family that meets specification points for a
competitive cost

« Standardized range if quality optics for common tunnel
geometries

* Simple 1 plug connection

« Cable tray mounting or U-shape bracket

* Excellent combination of efficiency and performance
(LEDgine optimized)

* Optimize performance using controls

* Fully serviceable: replace LED untits and drivers
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Tunnel luminaires
Signify FlowStar gen?2

Key benefits

* For the most demanding conditions, where corrosion is a real
threat

* High-grade stainless-steel housing without any external
aluminum parts

* Point source entrance, interior and exit lighting for any tunnel
geometry range (6 up to 72 kL m)

* Best up-to-date performance and longevity:
LED platform with optimized cooling design for full stainless-
steel build

* Flexible mounting solution, quick release for easy
maintenance
* Fully serviceable: replace LED units and drivers
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Tunnel luminaires
Signify TubelLine

Key benefits

* A cost-attractive LED alternative for fluorescent schemes:
compact, aluminum, linear LED unit design

 Build to last a lifetime: high quality materials and finish

* Maximum overhead height or reduced tunnel height:
extreme low build (34mm high) for comfortable interior
lighting: continuous or dotted line options

* Best up-to-date LED performance and longevity:
LED platform with optimized cooling design

« Suitable to light any tunnel interior: extensive lumen range
and choice of optics

* Easy driver maintenance: remote driver in local or remote
driver unit

* Optimized installation: flexible mounting solutions, through
wiring
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Our global brands

®ignify

Signify represents our commitment to sustainable
innovation. As our leading brand for connected lighting
systems, luminaires and components for the specification
project business, Signify solutions serve the segments
where we collaborate most closely with our customers.

($)ignify interact

Signify Interact is our loT software platform for managing
smart lighting systems and unlocking the value of the data
they collect. Easy to install and configure, Interact
supports a wide range of applications—from small
offices to entire cities.

PHILIPS

Philips stands for quality and energy efficiency in lighting.
It is our leading brand for innovative, off-the-shelf lighting
products for professionals and consumers alike.
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https://www.signify.com/global/lighting-academy
http://signify.com/installer
http://signify.com/specifier

Get into pole position

with high-performance,

energy-efficient LED

Signify is Official Lighting Partner of
Mercedes-AMG PETRONAS F1 Team
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Official Lighting Partner
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FORMULA ONE TEAM
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the meaning of light



