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OVERVIEW

Review process’s and methods which can
be applied to an:

« LED Conversion
« Adaptive Lighting System

Review inventory assessment process as
it applies to lighting levels and design

Provide options and methods
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WHAT IS AN INVENTORY ASSESSMENT ?

An inventory assessment is a review of the
existing lighting system. An inventory system is
most often used to manage and maintain the
system.

We undertake as part of an LED lighting
conversion and / or an adaptive lighting controls
system deployment to assess the performance
of the existing lighting system and define what
new lighting is required.
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IESNA ROAD LIGHTING LEVELS

», TN

-

Road Area and Average Maximum- Maximum-to-
Pedestrian Activity Average 0 to-Minimum Average
ance o Uniformity Veiling
Road Pedestrian Ca natic Ratio Luminance
Type Activity Ratio
Freeway - =06 =35 =60 =03
Partial Lighting
of Interchange - =06 =35 =60 =03
On-Ramps/
Off-Ramps
‘ High =10 =30 =50 =03
Xpressway- - = - —
Highway Medium =08 =30 =50 =03
Low =06 =35 =60 =03
High =1.2 =30 =50 =03
Arterial Medium =09 =30 =50 =03
Low =06 =35 =60 =03
High =08 =30 =50 =04
Collector Medium =06 =35 =60 =04
Low =04 =40 =380 =04
High =06 =60 = 100 =04
Local/Alleyway Medium =05 =60 = 10.0 =04
Low =03 =60 = 100 =04
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IESNA SIDEWALK LIGHTING LEVELS

Maintained Average-to Minimum
. Average - Minimum Maintained
PEdef’tf'a“ Horizontal Horizontal Vertical
Activity llluminance (lux) | Uniformity Ratio | llluminance (lux)
High =20.0 =40 =10.0
Medium =50 =40 =20
Low =3.0 =6.0 =08
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IESNA LIGHT DISTRIBUTIONS
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WHY? — LED OPTICS ARE DIFFERENT

10 LUX LINE (TYP.) 20 LUX LINE (TYP.) ?ﬁ%gdG%Lp)
4 LUX LINE (TYP. 30 LUX LINE (TYP.) //////iﬁﬁgg&?é;S(TYp)

HPS LIGHT LED FIXTURE #1
INITIAL LAMP LUMENS = 9600 INITIAL LAMP LUMENS = 9700
TYPE |l TYPE Il

LED FIXTURE #2 LED FIXTURE #3
INITIAL LAMP LUMENS = 9420 INITIAL LAMP LUMENS = 9336
TYPE I TYPE I

ALL LUMINARIES MOUNTING HEIGHT = 7.5m

n

-

SALC September 14-17, 2014 Nashville, TN



THE HOW

Calculation Method - Use City Geographic
information system (GIS), As built drawings,
maps to obtain the required data and then
undertake lighting calculations.

Field Data Collection Method — Meters on
vehicle which measure and record light levels
while driving. Used for validation. Can also use
calculations.
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REFERENCE

IESNA RP-8

Transportation Association of Canada
Roadway Guide for the Design of
Roadway Lighting

Lighting Efficiency and Power Reduction
Guide (August 2013)
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GEOGRAPHIC INFORMATION SYSTEMS

Obtain Geographic Information System
(GIS) information in shape file format
(.shx), also can use maps, drawings and
spreadsheets from jurisdiction.

Import the road shape file into ArcGIS
Software or other GIS software
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GEOGRAPHIC INFORMATION SYSTEMS

Address: 4949 CAHADA WY

Postal Code; WS35 102

Lat Yyicth (m): 431 &1

Lat Depth (m): 236,28 — "

Flan: 55511

Lone: P2

LT PIC: 01 6-174-481

Click for Azzessment Data

Click for Permits Data

Parks Search Resulks
Dezcription: Dear Lake Park
Address: 6450 DEER LAKE &Y

Type: MAJOR
Material:

Flaces

Parcels
Farks

Foads
Litilities

Other Layers

Feal Warld

Meighbourhood: PS4 37 +
Size: 41576 HA
More Information
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GEOGRAPHIC INFORMATION SYSTEMS

&=+ Faature Layar ArctSlS Exy Wy Dufuuit Pdag -
Hame Dhplay  Taois g peraranoe L
| B Dt # Tt F e 7 CE 9= " = L Wanege Laps ;
s Iji ! [+, & 7 ° .1 I'l
H’ﬂ Edit Firdd e F:'.I‘*‘CIJ h" Link P:: e Ll L B:-E EE T; A LI l:ur;ﬂ 2 Cavrta Chptooed MHCIE, |
P e P 22 Mensare o Bram 4 amw o e . D Starh | Carbeomt PreanTar 3
Pres entati on Find Craabe Map [&1 I a x
R ure Fo= E . % . 1 -
! - .- COMVENTS
v ._ " S Wy | GEEITIPEND

EUBTYPECD
CONPATELE
DEVCEMUME
STREETLIGH
FEEDERMFO
PHAZEDESK

dmE S
=

RODADCLASE
ADORESS
FLLL_ADD
MANE
b TFE
\ " : ¢ M CRECTION
Qe Ak b M r : ’ iy cmy
" P - - e SPEED E)
CoaviEnt; = 4 \ ’ TRAVELTIVE 0207 EIN
+ [ M St tlights [DEVICEHUME = “FLS3] # . FREFIX
+ F1JL cOMH_ttreat: CADDAESS” = 1 49T ) Bantis ) F R SLIFFT =
[ oMM traaty CADDRESS = 1 AVE 2] | . : CONWIHTY MEDICIKE HAT
> Bl 2w v FROV B
. EUL 1w e L_F_ADO 413
+ @] Aowd Cle R_F_ADD a
. [P comH, L_T_aDO an
[ Shaeilight R_T_ADO ar4
. m == SHONPRICRI i
. E s 2ETEE
{JF Bacrap prugar . s d L \ } MEDACIHE HAT

MECACIHE HAT
a7ar

1

2ETEE

an

a2

162 A5 TITSED

SALC September 14-17, 2014 Nashville, TN



CALCULATION METHOD

Analyse the road shape file, perform queries
and extract the following information:

* Road Classification (Local, Collector, Arterial, etc)

* Pole Locations. This information will typically be found in
GIS data Base. Pole locations will be by Global Position
System (GPS) coordinate locations which will need to be
converted to a pole spacing.

» Locations can also be exported to maps (Drawings) in
AutoCAD format. Location can be scaled off.
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CALCULATION METHOD

Information often missing from GIS data bases. May need
to use Google Maps along with field review to validate.

&

Pedestrian activity level - Land use

Road Geometry - Number of lanes and lane width,
medians, bike lanes, etc

Sidewalk width and location, median width?

Pole offset from road — to define luminaire location
Pole height and arm length

This information is required to undertake
lighting calculations.
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CALCULATION METHOD

Group roads and define lighting criteria (levels,
uniformity, veiling luminance). What is
required?

Analyze and group pole spacing(s) to reduce
calculations

Undertake calculation using computer design
software.

&
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CALCULATION METHOD

The pole locations can be exported to
spreadsheets and poles can be tagged by GPS
location which can be linked to actual fixture
model numbers. Useful for installer.

Data can be used to compare fixtures.

Can also use info and compare unit power
density (Watts Per Area) to maximize efficiency.

&
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LED SPECIFICATIONS
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RESULTS

SALC September 14-17,

Manutacturer 1 2 3 4 5 8 T B
Pole Spacing 45 1062 30 5.82 2] 0.0 65 1540 33 Y62 3 T7.15 50 11.54 4| 12,46
UPL Q.154] 1H00 C6G1| 1458 01766 0.0 C.241 2.74) 0.2] 11.81| C.248] H.0d4) 020545 11.40[ 0176 13.38
UPD Subrmilted | Q. 182 4352 0175 .53 027 0. 28| 0.25 0.475
Fixture Walts T4 53 101 172 T2 8373 113 104
Actual UPD Q155 L. 161 01786 C.241 0.2 0248 020545 0175
Aug nh 0.51 M 0.7 0.51 .51 a5 04h
Alm 313 1.3 .78 2. 2B 1,38 1.24 2.04 1.52
W:m E.13 1.82 B39 5,03 1.68 1.48) .41 369
L 0.2G 0.2 0. 36 0.3 0. 28 (). 15| 0.26 0,38
LIPD Threashald  0.55
0.5 Awg
Cale Ciiteria 2Am
1 Km
0.4 Lv
Pole Spacing (Refer to Table) 1
LIPD=Watis/Area

Road Width (11.0m)

Road Type - Collector, 4 Lane




METHOD

Field Validation
Method



FIELD VALIDATION METHOD

Virginia Tech Transportation Institute (VTTI) provided
measurement equipment and undertook measurements

Equipment mounts on vehicle, measures and records
illuminance, luminance and uniformity.

Data provided to define existing lighting levels or to
validate new system
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VALIDATION METHOD

VTTI (Virginia Tech Transportation Institute)
developed RLMMS Roadway Lighting Mobile

Measurement System
« GPS
» 4 rooftop illuminance sensors
» Glare meter
* Luminance and Color cameras
» Spectrometer Based Measurement of Color Temperature
« Eye tracker to track where the driver is looking
« Can network interface to get vehicle speed, accelerations (if
available) throttle input, etc.
« Buttons to place markers in the data

&
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VALIDATION METHOD
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FINDINGS

FINDINGS FROM
PAST PROJECTS



FIELD VALIDATION
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CALCUATION METHOD

TI17A Ave,

1170 e

1358058,

Roadway
Horizontal  [Tid s
Average
Maintained
llluminance

Groat Rd.

174 Ave.

: Groat Hed.
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FAlL

1T
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CALCULATION METHOD

Roadway
Uniformity
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CALCULATION METHOD
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CALCULATION METHOD

Roadway
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CALCULATION METHOD
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CALCULATION METHOD

Sidewalk
Lighting
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CALCULATION METHOD
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SUMMARY

SUMMARY
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SUMMARY

LED performance varies from product to
product.

There is a far greater choice of LED optics.

We have found many roads are over or under
lit. Sidewalks are also an issue.

Simply replacing a 100W HPS with a 50W LED
may lead to improperly lit roads.

A conversion to LED and or Adaptive Control is
a huge investment. Analysis Recommended!
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