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___Introduction

Contract 4509, IR 80, Carlin Tunnel Lighting

Tunnel Lighting System

* Nyx Hemera Tunnel Lighting Addressable Control System — Energy Management (TLACS-
EM)
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___General Background

Tunnel Lighting

* Design Considerations
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2013 Project Background

Contract 3540, IR 80, Carlin Tunnel Lighting
* Research
* Systems Engineering
* Selected System
- Components

* Operational Ability
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___ 2013 Project Systems Engineering

Regi()ﬂa‘ Feasibl [)' S'Ud}' OLB'C’T ons Changes Retirement /

I N AnAsn - ~
Architecture(s) / Loncepl and and Replacement
Exploration Maintenance Upgrades

Lifecycle Processes  \QONYSSINE . . . System Validation Plan __ System
Operations System Verification Plan validation
(System Acceptance) —
‘____!s___g:gg """ g  System
Subsystem Verification &
Verification Plan
(S‘u_bsystem Acceptance) .
--------- "

Unit / Device

Test Plan
| Document Approval

Software / Hardware
Development Field
Installation

Implementation

Time Line Development Processes




2013 Project Research

Off-the-Shelf System

» Controls

* Lighting
All Light Emitting Diodes (LED) Luminaires

Hardwire Controls vs. Power-Line Carrier
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___ 2013 Project Operational Ability

Internal light levels positively correlated to external light levels

* Mitigate “driving in to a dark tunnel”

Maximum and minimum light levels
* Prevent threshold temporary eyesight blinding

* Ensure enough light to see internal tunnel environment without significantly impacting
nighttime driver vision
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Positive Correlation

Variahle 2

Yariahle 1




___ 2013 Project Operational Ability

Lighting zones
* Access
* Threshold
* Transition
* Interior

* Exit
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Threshold Lighting




Threshold Lighting
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___ 2013 Project Major Components

Luminaires
* Researched all tunnel lighting manufacturers

 Obtained IES files and performed lighting analysis calculations to determine number of
luminaires needed to meet lighting design specifications

* Obtained samples of each luminaire

* Created life-cycle cost model including capital outlay and operational costs (power,
maintenance)

« Component replacement timeline

* Internal meeting with technical advisory committee (designers, maintainers) to evaluate
maintainability and life-cycle cost of each luminaire for final selection
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___ 2013 Project Major Components

Power System
* Overview of power circuit feeding tunnel
* Required filtering

» Power/Harmonic filtering
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___ 2013 Project Major Components

Lighting Control System

* How [hardwire; power and communications]
* Individual control of each luminaire

* What
 Separate wiring vs. powerline carrier

* Why
* Testimonials from US clients

« Established powerline carrier (less expensive long-term maintenance and reduced capital outlay)
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2013 Project

Discovery Channel Video
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2013 Project Comparison

Current Tunnel Lighting vs. Previous Tunnel Lighting




___Current Project Background

Challenges Leading To Project Need
* Discontinued Manufacturer Components
* LED Boards
* LED Drivers
* NDOT Maintenance
* Stockpile Depletion

* Troubleshooting

EVADA
oot

SAFE AND CONNECTED



___Maintenance Issues

Mean time between component failure

» System design based on manufacturer provided information
» System installed and spare components should last for 20 years

» Components would be available for 20-year period for replacements
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___Current Project

Contract 4509 — IR 80, Carlin Tunnel Lighting
» Scope
* Location
* Schedule
* Budget
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___Lighting Control System

Nyx Hemera Tunnel Lighting Addressable Control System — Energy
Management (TLACS-EM)
Major TLACS-EM Systems Components

* Power-Line Carrier Communications (PLCQC)

» Lighting Control Cabinet (LCC)

* Lighting Controller (LC)

 Local Product Controller (LPC)

* Lighting Control Sensors

e [lluminance Camera - ILCAM

* Luminance Camera - LCAM

EVADA
DOT

SAFE AND CONNECTED



___Lighting Control System

* TLACS-EM

--------
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___Lighting Control System
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___Lighting Control System

Lighting One-Line Diagram
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___Lighting Control System

Communications Distribution Network Diagram
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___Power Supply

= Harmonic Filtering



__Power-Line Carrier Communications (PLCC)

Power-Line Communication
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Lighting Control System

Communications Network Diagram
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___Lighting Control Cabinet

LCC Room - First Floor Plan View
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___Lighting Control Cabinet

LCC Room - First Floor Profile View
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___Lighting Control Cabinet

LCC Room — Second Floor — Plan View
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___Lighting Control Cabinet

LCC Panel Arrangement
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NOTES:

—SEE DRAWING DA-00002-01 FOR
BREAKERS ARRANGEMENT AND
TERMINAL BLOCKS INSIDE PANEL.

b —SEE DRAWING EC-00002-01 FOR
1 f TERMINAL DETAILS.

— CABINET EARTHING MUST BE
DONE ON

GROUND LUG (ITEM 56)

— ISOLATED GROUND BAR (ITEM 46)
MUST BE INSTALLED ON BOTTOM
LATE.

PANEL
—RESPECT THE ARRANGEMENT AS
HAMERLATE SHOWN ON THE DRAWING.
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P — i |
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___Lighting Control Cabinet

LCC Mounting Plate Arrangement
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___Lighting Control Cabinet

LCC Bill of Material (1)
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___Lighting Control Cabinet

LCC Bill of Material (2)
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___Lighting Control Cabinet

LCC Power Line Diagram
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___Lighting Control Cabinet

LCC RS485 Communications Diagram - LCAM
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NOTE.
1-CABLE 2 PAIR (SHIELDED TWISTED PAIR) GENERAL CABLE 388610
2-CABLE 1 PAIR (SHIELDED TWISTED PAIR)
3-DIP switch position for SW1: 1 to 4 = ON, 5 and 6
DIP switch position for SW2: 1 to 5 . 6 and 7
4-Set rolary switch to position § (Inside the camero)
5=Set rotory switch to position 1 (inside the comero)
6-LAST HEAD jumper must be instalied (Inside the comera)
T-Use 2 pairs on the cable

OFF, 7 = ON, 8-9 = OFF, 10 = ON, 11-12 = OFF
OFF, 8-9 = OFF, 10 = ON, 11-12 = OFF
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___Lighting Control Cabinet

LCC RS85 Communications Diagram - ILCAM
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___Lighting Control Cabinet

LCC Input Diagram

TLACS
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___Lighting Control Cabinet

LCC Output Diagram
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__Local Product Controller

= Tunnel Specific LPC

= Luminaire Driver

* Dim levels

MV‘C 50 60Hz 3.0A 55'C ®
¢ us

HEMERA 57
Techn0IOgiEs =

LISTED
EWERGY MGT EQPT
ntc Canads GN 259 E492089 w=m




__Local Product Controller

= Block Diagram

AC supply
(from utility)
1 Black B o Unused wires
must be capped
N/L2 White Purple——,

—"—1K —

LED driver #1

NIL2 D10V et

DIMMING

ov

LED driver #N
— P 010V
DIMMING
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___Lighting Control Sensors

= Luminance

* External Tunnel Threshold lllumination

= [[luminance

* Internal Tunnel Roadway Lighting
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___Communications Integration

Network integrated

Remote access

* Monitoring purposes
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___Lighting Control System

TLACS-SCADA

* The following Interfaces siides were provided by Nyx Hemera.
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Interfaces
TLACS-SCADA: Overview Page

v
v

o)

Overview EEastbound Interior Westhound FAN and Beacon Comm. View Alarms HEME x m
ntrance Entrance :
Technologies .4
To Fan and MANUAL CONTROL
HAND - OFF - AUTO
Beacon Luminance Photometer
Exterior Zone View TIACST_WB_LCA B
Zone Name Number of LPC ":T::fn':‘ LSR (Separate t;‘me 936 V4
« 1 1 -/
[ Exterior 6 0 2 We Training Lo a i
Module)
Detaits SYSTEM INFO AND OVERRIDE
Eastbound Entrance Zones
—
Zone Number of Number of 1SR | Westbound Entrance Zones | Dlﬁg
Name LPC Alarms. Interio |
[] Threshold1 25 0 3 e LSR TLACS1
[] Threshold 2 6 0 3 0 3
[] Transtion1 11 0 3 All Top Nav Bar buttons . ;
[] Transition 2 7 0 3 remain available in the FAN o c ZONE OVERRIDE STATUS
Eastbound and Beacon interface. 0 3 HEL | |
Interior Zone Entrance EBTHR1 | ]
EBTHR2 | ]
Number of
Zone Name Number of LPC Alarms LSR EBTR 1 [ ]
[} Interior 0 0 3 Luminance Photometer EBTR2 | |
TLACS1_EB_LCAM INTERIOR | |
S e [ us e Luinance 5 WBTR2 | ]
o ey LSRR 3 1
Ls20 2 Temperature 3 WE TR I I
Status WBTHR2 | ]
Detais WBTHR1 | ]
Alarm Description . Time ON Duration Severity Condition




Interfaces
TLACS-SCADA: Fan and Beacon

PLC Status FAN Info FAN Config
VFD status - - - -
vo I Ausmmatic Vantiacen Pariod (Hours) 168 —
€O Monitor Info Communicsion 10 (S T T
€0 Sanscx Mode [ T-FAOFF ] orve Rexty [ [
an Ll b —— unioy ) AN Spend
Remamngtime(s) [ 0 ] cwon I [ FAN Speed Set Pone (%) =
Enegency Sop [ ()
Remanng C_— ]
.t I sco::.: C T e vorc: [ W Sanscr (1 FAN)
Onl Orlng 8COmmcr2 [T T0] g Faicode [N N B e
£ CO sansor 3 ® Aamiwariny [ N Threshold Up (P?H) =
8 CO sensor 1 ® Alarm/Warring Code — — Threshold Down (PPM) l.n§ = 60
throu h I L Ll — - 3| - | Threshold Down Delay {min) :
Bcomnmers [T 1] g el 21 L2 ApoLY
Power [ 0.0 | | [ 0.0 W]
— Energy [ 500 ] [ 34 vk | Hi Hi Sensor (2 FANS)
o e - I ] New Value Acive
“‘fm @ |||  rmesncetestrn ¢ ] Ll . -
] ] Hand A% o Hand A% o Threshold Down (PPM) 0 e
A I bI l Conlig HoA Threshold Down Oelay (min) % =
ccessiple via O
Aigr O otor Time ON Carer D

computer of
Tunnel
Control
Cabinet
(TCC)




Interfaces

TLACS-SCADA: Fan and Beacon

PLC Status

Communcason O ) |

CO Monitor Info

€O S Mode
Y —
Y e —
i Remangsme5) [T ]
€8 CO sensor 3 S

€8 CO sensor 2 e

€8 CO sensor 3 ©
8O sensr 3 ©
Y e w2

8 CO sensr 3 ©

Flashing Beacon

Status
Flashing Actve <D
ame(s) [ 0 ]

PLC Status

Displays the communication status between the PLC
and the SCADA (Green = OK, Red = Fault)

FAN Config

General

Automatic Ventilagon Period (Hours) 168 =
i Nansliaalinn o F e ) 10 —

FAN Speed

FAN Speed Set Point (%) 100 bty

Emergency Sop [ [ L
viorok [ N Wi Samece (1 FAN)
raucode [N N New Value Active
Aarm/waring [ N Thveshold Up (95M) | : = e
Alsrm/Waming Code [N N Threshold Down (PPM) 0 = ad
Speed [ ] % ] [ ] % ] Threshold Down Delay (min) 15 e 15
Current | 0 Al | 0 A
APPLY
Power [ 0.0 W] [ 58 W] 4I
Energy [ 500 ] [ A TWh | Wi Wi Sensor (2 FANS)
RunTime [ 507 7] [ %3 7] S o
Time since LastRun [ © 7] [ 3 7] S b = 120
Hand A% o Theeshold Down (PPM) 0 - 110
Theeshold Down Delay (min) | 3 = 30




Interfaces

TLACS-SCADA: Fan and Beacon

Conmuncaion O N |

‘ PLC Status
|

CO Monitor Info

€O S Mode

Y —

0 4 Remamng me (5

M Remaeing e () [T

€8 CO sonsor ©

€8 CO sensor 2 e

€8 CO sensor 3 ©

8O sensr 3 ©
8O semcr 2

8 CO sensr 3 ©

Flashing Beacon

Status
Flashing Active .
Remaning ime (5

Config

Push Button delay (minutes) ; =

= CescoRon Time ON

EAN Tnfn I I EAN f‘m‘%
CO Monitor Info ) 168 ==
) 10 i)
CO Sensor Mode
» 1—FANS OFF £ - )
* 2 - HI SENSOR READING (1 fan ON, activates @ CO >70 ppm)
* 3 —HI-HI SENSOR READING (2 fans ON, activates @ CO >120 ppm) )
o Value Active
CO Override Status: Indicates if there is an override made on the local 0 = s
PLC interface for test and maintenance purposes :’s : “:
HI-HI Remaining time (s): Time before deactivation of HI-HI mode APPLY
HIl Remaining time (s): Time before deactivation of Hl mode :::... i

EB/WB CO Sensor Readings: Ranges from 0 pmm to 200 ppm

EB/WB CO Sensor Indicator Light
* Green = OK
* Red = Failure, triggers HI-HI mode instantly




Interfaces

TLACS-SCADA: Fan and Beacon

FAN Info

Communication VFD: Communication status between the VFD
and the SCADA (Green = OK, Red = Fault)

Communication 10: Communication status between the remote
I/Os of the VFDs and the SCADA (Green = OK, Red = Fault)

Drive Ready: Ready-to-run status reported by VFD
Running: Running status reported by VFD
At set point: At-set-point status reported by VFD

Emergency Stop: Emergency stop status reported by VFD

VED Fault: Fault status reported by VFD (refer to Fault Code)

Fault Code: Displays fault code returned by VFD (refer to
project manual and/or manufacturer’s literature; use for
troubleshooting)

Alarm/Warning: Alarm or warning status reported by VFD (refer
to Alarm/Warning Code)

Alarm/Warning Code: Displays alarm or warning code returned
by VFD (refer to project manual and/or manufacturer’s
literature; use for troubleshooting)

FAN Info FAN Config
FAN 1 FAN 2 General
Commnicaon vio [ At Vercason pacod (hours) | 05
Communcacn 10 (I Auzcmacc Vrehation duratonmims) |10
Drive Ready [N [N
ey [ (S AN Spued
ampon: N [ FAN Speed Sez Point (%) 100 —~
Emerpency s [N (N
vor: I i
FaiCode [ e Ve Acine
Aarmivarnos [ o) [ 0 = [ m
Alarm/Warning Code [N N Theeshold Down (PPM) 0 = 60
- v , e v 7,, Threshold Down Delay (min) 15 = 15
Current | 0 Al [ 0 A
Power [ 0.0 W] [ 063 TW | L‘
Energy [ 500 kwh | [ 34 Kk | Hi Hi Sensor (2 FANS)
RunTime [ 507 I P | o Voo ——
Time since Last Run [ T H ] [ g 7] Up (PPM) 0 — 120
OFF Threshold Dewin (PPM) 0 i 110
= Theeshold Down Delay (min) | 3 = 30

APPLY




Interfaces

TLACS-SCADA: Fan and Beacon

. FAN Info FAN Config
FAN Info (Continued) = 2 General
: e o ; commnication vi0 [N Automatic Ventilazon Period (Hours) 168 —
Speed: Real-time speed value (%) reported by VFD R —————— . e oo - =
. oiveready (D
Current: Real-time current value (A) reported by VFD woo; (IS S FAN Speed
Arscpon: ()] [ FAN Speed Set Point (%) 30 o
Power: Real-time power value (kW) reported by VFD Emergency Srop [N [
vora: N Wi Samece (1 FAN)
Energy: Real-time energy consumption value (kWh) Funcode NN N | NewVoloe e
reported by VFD Aaemiwariny [ N Theesheld Up (PPM) =
Alarm/Warnina Coads I | Theeshold Down (PPM) 0 = 60
. . . . Speed [ O Ll % | Threshold Down Delay (min) 15 o 15
Run Time: Current run time of VFD (in hours); this value e 1 [ .
is used to determine which VFD will initiate in Mode 2 | Power [ 38 W] [ 83 W] |y |
T Energy [ 500 Wh] [ 342 KW Hi Hi Sensor (2 FANS)
Time since Last Run: Time elapsed since the last run of Run Time [ 507 A [CES H ] Yoaww Vo A
the VFD (in hours); this is value used to determine if a fan ARmS S N . Threshold Up (PPM) 0 = 120
needs to run after a preconfigured period OFF Threshold Down (PPM) 0 = 10
= Threshold Down Delay (min) | 3 = 30
HOA: Displays the current selection of the physical HOA APPLY

switch as reported by the VFD

Crraton Seerny




Interfaces
TLACS-SCADA: Fan and Beacon

PLC Status

FAN Config

communcaton ok [@  FAN Config

CO Monitor Info Automatic Ventilation Period (Hours): Used to the set the

coseseMode [ time interval between automatic ventilation process;
coowendeswns [ default value is 68 hours (7 days)

Hi Hi Remaining time (s) [

General

Automatic Ventilaton Period {Hours) 168 ==
A A Bestan 4 F ) 10 —

HiRemamingime (s) [ Automatic Ventilation duration (minutes): Used to set the
gcosmsar s [ duration of the automatic ventilation process; default

Eacosesor2 [\ 51ue is 10 minutes
EB CO sensor3 [

WB COsensor 1 [
8O s 2 e
8 €O sansr3 ©

Flashing Beacon

Status
Flashing Active .
Remaning ime (5

FAN Speed
FAN Speed Set Point (%) 100 bty
Hi Sensor (1 FAN)
New Value Acve
Thresheld Up (poM) | 0 = 0
Theeshold Down (PPM) 0 el 60
Threshold Down Delay (min) 15 = 15
APPLY
Hi Hi Sensor (2 FANS)
New Value Active
Threshold Up (PPM) 0 E 120
Theeshold Dewn (PPM) 0 e 110
Theeshold Down Delay (min) | 3 = 30




Interfaces
TLACS-SCADA: Fan and Beacon

PLC Status FAN Info FAN Config
Communicasion O« [ | PN 1 FAN 2 Ganeral
conmmcanonveo [ I Avmaic Vertason Prd (o) | 60 =
€0 Honitor Info | Communcazon 1o I Autcmat Verdlacen dursenimimes) | 10
€O Sensor Mode [ :
Q0 Override Status [ FAN Speed
w i Remamngume s) [ FAN Speed FAN Speed Set Poin (%) 100 =
Hi Remaining time (s) [
ecosnsorl [ FAN Speed Set Point (%): Used to set the speed at = = ::’v“ -
gcommerz [ which the fans will start in Auto mode (i.e., when CO R -
EB CO sensor 3 { =
8GO sesor s [— levels are above thresholds) Thweshold Doun (P99) :: = u:
WBCOsensor2 [ . . ) Threshold Down Delay (min) 1
wecosmsers [ LIS the same spegd at which the fans will run after the R
Automatic Ventilation process
Flashing Beacon Hi Hi Sensor (2 FANS)
Status New Value Active
Flashing Active D Time since LastRun [ © 7] [ 3 7] S b s 120
Remalning tine (s) Threshoid Down (PPM) 0 = 110
Toliy . Threshold Down Delay (min) | 3 = 30
Push Button delay (minuces) | 2 = APPLY




Interfaces
TLACS-SCADA: Fan and Beacon

FAN Config

FAN 1 FAN 2

Conmuncaion O N |

PLC Status ’ FAN Info

General

Automatic Ventilagon Period (Hours) 168 =
A Y " I Jondk ) 10 _:

HI Sensor (1 FAN)

Threshold Up (PPM)

* New Value: Used to set the level (ppm) at which Mode 2 will activate (from Mode 1)
» Press the APPLY button to set the New Value as the Active Value

Threshold Down (PPM)
* New Value: Used to set the level (ppm) at which Mode 2 will deactivate (to Mode 1)
» Press the APPLY button to set the New Value as the Active Value

Threshold Down Delay (min)

* New Value: Used to set the time period (minutes) during which Mode 2 will remain
active after the Threshold Down value has been reached (to Mode 1)

» Press the APPLY button to set the New Value as the Active Value

FAN Speed
s serom ) [ 0
i Sensor (1 FAN)
New Valve Active
Threshold Up (P?M) | 0 sl 0
Threshold Down (PPM) 0 i 60
Threshold Down Delay (min) 15 = 15
APPLY
Hi Hi Sensor (2 FANS)
New Valve Active
Threshold Up (PPM) 0 E 120
Threshold Down (PPM) 0 el 110
Theeshold Down Delay (min) | 3 = 30

APPLY




Interfaces
TLACS-SCADA: Fan and Beacon

PLC Status FAN Info FAN Config
Communication OX () I FAN 1 FAN 2 General
EE— , Commnicaron veo (I Avmaic Vertason Prd (o) | 60 =
HI-HI Sensor (2 FANS) B e
FAN Speed Set Peint (%) 100 =
Threshold Up (PPM) ]
» New Value: Used to set the level (ppm) at which Mode 3 will activate (from Mode 2) e .
» Press the APPLY button to set the New Value as the Active Value Theeshold Up (poM) | 0 = 70
Theeshold Down (PPM) 0 el 60
Threshold Down (PPM) Threshold Down Delay (min) 15 = 15
* New Value: Used to set the level (ppm) at which Mode 3 will deactivate (to Mode 2) v
.— + Press the APPLY button to set the New Value as the Active Value
Hi Hi Sensor (2 FANS)
[ Threshold Down Delay (min) “‘:V‘"‘ — ‘f"':"
+ New Value: Used to set the time period (minutes) during which Mode 3 will remain “"’"‘“{:(x’ - = —
— active after the Threshold Down value has been reached (to Mode 2) E M((m; [ - = =
» Press the APPLY button to set the New Value as the Active Value
APPLY




Interfaces
TLACS-SCADA: Fan and Beacon

PLC Status FAN Info FAN Config
Communicasion O« [ | PN 1 FAN 2 Ganeral
Cmmaicaon v (DD Auomatic Vensiaton Period (Hours) | 08—
€0 Monitor Info Communcacion 10 [N Nutcmacc Vrciation duratonmims) | 10
€O Sensor Mode oive Ready I
overdesuns [ ] funsing (Y] (N AN i
Hi Hi Remaining time (s) : FAN Speed Set Poine (%) 1% =
Hi Remaining time (s)
a Hi Sensor (1 FAN
mcosmser:  List of alarms I
EB CO sensor 2 [ M:VJM : k:.
o Thresheld Up (PPM) v
fBCOsms3 o Description 0 = ad
WB CO sensor 1 g . Threshold Down (PPM)
e Time at which alarm turned ON rashold Down Delay (min) 15 - 15
wicosmers | ° Condition (alarms turn OFF when trigger conditions are no longer e
met) 4|
Flashing Beacon + ON = active, not acknowledged Hi Hi Sensor (2 FANS)
el » OFF = not active, not acknowledged New Valve Acive
: - » ACK = active, acknowledged Threshld Up (PPM) Z 1 '-E
. p—r 11
+ OFF (ACK) = not active, acknowledged “"‘::m‘”“; l _ = -
Config + Duration ol -

APPLY




Interfaces

TLACS-SCADA: Fan and Beacon

PLC Status FAN Info FAN Config
Communcation ¢ I | PN 1 FAN 2 Ganarel
Commenican veo (I () e Veazcn rcd (Hous) w =
€0 Honitor Info Communcacon 1o I Veriaion duraconi i) R
€O Samcr Mode orve Resty [ (N
L E— ey I AN Specd
Y e — ey —— 1 —— FAN Speed Set P (%) w
— negency S [ [
Hi Remaining time (s) e _ _ Hi Sensor (1 FAN)
P - Faul: Code New Value Acve
;  — E— R —E— :
e — 1 F— Ry ST R
S | Narmvaming code (N Teehodonem) | 0 = | @
WBCOo 2 © Speed | 0 ® | [ 0 % | Threshold Down Delay (min) 15 e 15
WBCOsmsor3 [T " M| - 2 APPLY
Power [ 0.0 W] [ 03 2|
Flashing Beacon Single X Mark = h"“"’f : ::"7 e : : :, 2L : Hi Hi Sensor (2 FANS)
Satus Reset selected s . : i New Value Active
Flashing Active Q . Time since Last Run [ ¢ 7] [ ¢ G| Theeshald s (P90 0 = 130
Single Checkmark uma fs) [ . Hand M o Hand M ofF Theeshold Down (PPM) 0 = 110
= Acknowledge h OFF alarms will = Threshold Down Delay (min) | 30 - 30
selected alarms R be cleared from
ish Button delay (minutes) : the system APPLY
The alarms still exist =~ = =
3 N | " onomon Ouraton Seerny
aetysemout B Dousle g O SETEW I r mr T E—
' = , . . T
You should = ::IS::mae::ll(ge = fimestamp in the | (GBS | Speaker Icon = BBl  Ssheet+ Magnifier = I | T
i i i Time ON = - -
investigate their g el ' ] Resetall "B soundonoFF MMl Alarmhistory I NER
cause. | | column. | g | [ ] ]
= [ | [ | =‘ ==

-
2\
-
g




Interfaces
TLACS-SCADA: Fan and Beacon

Log Description Email Alert

VFD Ope ration FAN1 - Fan 1 Running
Alarms re po rted CO Sensor Mode - ONE FAN ON
i n TLACS' CO Sensor Mode - TWO FANS ON

CO Sensor Mode - CO monitor Invalid Value X
S CADA CO Override Status - Override Active X
VFD PLC Com Fail - VFD PLC Communication failure X
AI arms th at W| | I VFD1Alarm - Alarm <<AlarmWordFan1>> X
be se nt Vl a ema | I VFD1ComFail - Communication Failure X
VFD1Fault - Fault <<FaultWordFan1>> X
VFD1HOA - HAND Mode X

VFD1HOA - OFF Mode X




Interfaces
TLACS-SCADA: Fan and Beacon

Log Description Email Alert

C O m O n |t0 r EB_CO_Sensorl - Calibration

a I a rm S re po rted EB_CO_Sensor1 - Cleaning mode
. EB_CO_Sensorl - Fault

I n T LAC S - EB_CO_Sensorl - Maintenance
S C A D A EB_CO_Sensorl - Overange

EB_CO_Sensorl - Unknown Error

X X X X X X

Alarms that will
be sent via emaill



~_ Conclusion

Contract 4509, IR 80, Carlin Tunnel Lighting

Tunnel Lighting System

* Nyx Hemera Tunnel Lighting Addressable Control System — Energy Management (TLACS-
EM)

EVADA
Vi

SAFE AND CONNECTED



Questions?




EVADA

SAFE AND CONNECTED



