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Preface

The timing ismost appropriate to résit street lightingn Ontarioas the existing stock is
within or at useful life expectancyhavingbeen in operation fa201 25 yeas. Besides
the replacement of fixtures for normal maintenansegetlights continue to be
implementedin existing and new sublivisions, major roadways, streets and arteries,
parking, parks, ed, commercial industrial development#\s a result, streetlights are a
major source of electricity consumption in communities across the Province.

A recentreport developed in conjunction with the Association of Municipalities (AMO),
the Independent ElectricityyStemOperator (IESO), and Power Application Group Inc.
(PAGI) noted that street lighting represented approximately 13% of the total electrical
energy consumed by Municipalitiesequal toa significant range of 0.9 to 1.0 billion
kilowatt-hours a yearDespite being such a major electrical energy application, street
lighting technologiesemainsomewhat out of focusf efficiency opportunities

This project was funded under the Municipal EZlmallenge Funding Agreement
between theMinistry of Energy (MOE)and Local Authority Services (LAS}o help
inform Ontario municipaligs decision making around existing and new streetlight
applications. Te various aspects of street lighting applicatiares reviewedn terms of

the technological, economic, and environmental performanairrent andemerging
technologies.

Testingwasarranged withand conducted ithe City of Pickering, North Bay, anddnt
Hills. The analysis and organization for products, technology, testing, and nesslts
conducted by th@ower Application Group Inc. (PAGI).

The individual product and technology resulesraevaluated to:

a) verify the energy savings and operatiiig potentials,

b) asses$ighting quality and performance fexistinginfrastructure
c) discussthe environmental impagtand,

d) comment on products in regards to meeting Canadguirements




Executive Summary

The analysis of utility billing, control teclologies, field and laboratory tests of emerging
technologies conductddly t hi s s thaskgsuted inghe following $indings:

Energy Savings(technology)

1 High Pressure SodiunHPS with electronic ballagbroven& savingsat27%
1 Light Emitting Diode LED) did notpass field test& was not found economical
1 InductionLighting productgroven& savings ab1%

Operating CostImpacts (load profile & rate structure)

1 Lostopportunitycosts involve a 20 year operating cybkesed on technology life
expectancies

1 Ratestructurefor a City of 100,000people: 19%overall savingspotential with
HOEP versus RP&ndstreet lighting accouafor a major portion

1 Efficiencies gained with new technologies and application of off peak rates for the
actual load pofile havepositive impacts on operating costs

Maintenance Cost Savings

1 HPSwith electronic ballast 25% greateroperating lifeoverexisting HPS

1 LEDT not currentlyassessed due to issues with field trials

1 Inductioni projected savings ratis a4 to 1 improvement due to extended
operating lifeof the products

1 Fixture weights of retrofit optionsrean important consideration regarding
maintenance cost savings

Environmental | mpacts Mitigated

15% ofexistingstreet lights diverted yearfyom landfill with retrofit models
New Inductionassemblies have projected operating life cycled6f000 hours
Light pollution is becoming an important design evaluation consideration
HPS operating life projected at 5 to 6 years for new or realdétnatives
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Recommendations

1) Action ona provincewide street light replacement gnr@amis critical to secure

benefis from energy efficiency operating savingsand maintenance cost
reductions

2) Actions are neededmmediately or otherwise aflost opportunity ca® will

3)

4)

5)

6)

7)

negatively impact thpublic lasting another 20 year period.

Gains aresignificant environmentally with gorogram that promotes tese of
existing street lighfixtures where possibjeather than continng with landfill
programs.

The retrofit versusreplacementoptions of various technologies requiraull
evaluation based on proven knowledgallowing longer term decisions for
permanent installati@on a cost effective basis

Replacement programs should take into consideration the effdightgiollution
as well as ability of technology tocreasesafetyand security

Newer technologiesnust quicklyfocus on meeting Canadiarquirements and
standardso supporthe commercialization of the products.

Technicalspecificationseed to beexpanded for evaluatigorocesses oéxisting
infrastructurancludinggenerabn of Effective Projected Areeriteria

8) A centralized approactvould provide effectivecoordinaion and guidance foa

re-use / retrofit/ replacemenprogrambenefitingthe public andvarious industry
participants.




Introduction

Street lightingensuressafety toliterally every individualin Ontarioby providing guidanceind
directionacross the vast terriies throughout the Provincéndividuals have grown accustomed
to driving our streetsrural roadsand bug urbanthoroughfaresrelying on improved visibility
and safetyafforded them by generous lighting conditions providdyy literally thousands of
streetlight standards limg the sides and overheadtour roadwaysSimilarly, the safety and
ability to maneuver along walkwayand sidewalks in both congestedand remote areasis
tremendously enhanced fpedestriangnd cyclists Street lights must be designed therefore to
minimize glare andrender enhancedolour recognition to meetp e o p Visud seedsin
observing objects

The energy efficiency programs ife formerOntario Hydro and thé&ocal Utilities targeted the
complete replacement of existing street lightwith a newertechnoloy during the late 198@ds
ealy 1990s. This new fixtureincreased efficiency and reduced boghectrical energy
consumption and operating costdie vast majority of theséxture change replacedmercury
vapour lamps with more energy efficienhigh pressuresodium lamg in combinaton with
magnetic ballast

Numerousdevelopments have occurresince thenin a range of technologies and product
variationsthat promise not onlyncreasedenergy efficiencyand loweroperating cost savings

but alsolower maintenance costs due to lengperatinglife spans Other emerging facter
involve concerns over the environmental impact of streetlight fixtures as enissing fixtures

are simply sent to landfilvhen replacedin addition, communities also have to balance many
residents desiretma i nt ain a state of natur al Ani ght
areasthatmayrequiitd ay | i ght <conditionso fanghtmany si

—




General Industry Observations

The «isting stock of street lightinthroughout Otario is primarily comprised o cobra head
design withhigh pressuresodium lamps (HPS) - having ahigh intensityamberwhite light T
including minor populations of bottow pressuresodium (orange light)and mercury vapour
(white to yellowish light). The existingHPS product line are typically poweredby magnetic
ballass (alsoreferred to as coil and cort)at industry has beeggradually wanting taonvet to
electronicballastsfor reasons including energy efficiendylectronic ballasts have beeeadily
available in business applications such as offgiging for many years and aneow presentn
virtually all fluorescentighting applications The electronic ballasmprovementin combination
with new high pressure sodiunamps increases the @vall efficiencyfor street lightingandis a
simple means to achieve anonomical replacement prograhatcouldalsosignificantlyreduce
the landfill waste issue

Products manufactured witktateof-the-art LED - Light Emitting Diodes (white lighf) and
Inductionlighting (crisp white light)technologies are contrastemthe HPS retofit technology
discussed abovasboth
a) existing infrastructureapplication - pole spacing support arms heights and head
assembyl styles and

b) compleenew producasembliesut i | i zi ng manufacturerdés de

This report incorporates number obngoingpilot projectsto captue the experiences withew
technologiegelative to existing street lighting infrastructedto evaluate thenherent benefits
of the variows industry options.

In addition to the product variations, control technologies including daylight harvesting,
dimming, and load control strategies are also investigated. Similarly, theadnand ofpeak
energy consumption profiles for street ligigti (including seasonality) is discussed to provide
municipalities some guidance on cost saving strategigthin current Local Distribution
Company (LDCilling practices

All options are evaluated in terms of their technological, economic, and enenbam
performance as well dbe associated questonoveh ow much is too | itt]
t oo mu ¢ h Whilei sgreett IRjltting in the futurewill be assistedby performance
improvements vianew daylighistyle technologiegsuch asnew car hedlights that feature
Awhiteo dayl i gh tprogprentfoatinua fomeakehe casdsronoreased output
levels for street lighting based safety and liabilityasevidentin many recently constructed gas
stations These changes also raise ¢hse of aggravating the light polluti@sue.

! Of note, when designs are completed, the most utilized lighting standards in the industry typically relate
IES (llluminating Engineering Standards).
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Report Findings:

The findings have been separated ite following sectionsbecause they represent topic areas
whereknowledge can be gained and / or decisions nfiaden di vi dual | y o ndn
operating cost savings

A)
B)
C)
D)
E)
F)
G)
H)
)

Street Lighting Typical Load Patterns
Awareness of Environmental Aspects
About the Technologies

Street Lighting Technology Applications
EconomicConsiderations

Energy Performance

Factoringin Contols

Fixture Trials

Conclusions
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A) Street Lighting - Typical Load Pattern s:

Street lighting is perhaps themost defined municipal application where the electrical
consumptioncan be consideredgs having atotally stable load patter¢k\Wh) during designated
operating hourdor each andevery day year after yearThe number of lights and power
requirements stay relatively steady over the nightly operating péraonly real variations
the quantity ofoperating hourgach evenings determinedyy the time of the yeafi.e. summer
versus winterjand to some degree the weathdrerephoto cellcontrol systems exis{during
dark and stormytime periodg. As such, we have very predictable load pattemnd energy
values for street lightinghat mogly operaé during off-peak time periodsconsideringthe
provincialgeneratiorgrid.

Charts#1 & #2Iillustratethe 2007 energyconsumptiorplot for North Bayand Trent Hils street
lighting as based oactualbills. The flatline load shapéllustratesequal monthly energy uses

based orthe existing magnetic ballast high pressuresodium lampswithout any control or
design improvements.

Chart #1i Billing Information Chart #3Billing Information

Trent Hills - Street Lighting Load Profile North Bay - Street Lighting Load Profile
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It is worth notinghere thatthesenon-meteredstreet lighting profiles exhibit a steady state
operation on a month by month basis despite the fact that winter heunsuah longer than
summer hoursThus the billing values do not truly represent the actual load profieesponse

to the plotting of the billing information, both municipalities have taken action to ensure true
representation of rates and profiles applic
application. North Bay Hydro has sincesubmittel detailed consumption data aadrojected

load profile in 15minute increments to theéntario Energy BoardQEB) and has received
approval for the street lighting applicatiofhe illustrationbelow is the curveplotted for the

same data and would be #ipable for most municipalities
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Curve #1: lllustration of Operating Hourssummer versus winter

Required Hours of Operation for Street Lights
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Recognition of the ofppeak nature of the operating criteria providedtB¥C with the option to

bill under Hourly Ontario Electricity Prices (HOEP)neaning offpeak rates versus the current
Regulated Price Plan (RPP) for many municipalitii8P energy rates have been over 6.0 cents
per k\2Nh while HOEP duringtreet lighting operations average approximately 8 cents per
kWh.

Graph #1 belowshowsthe savings in changing to HOEP overall can be substariti28o for a
Municipality of 100,000 with street lighting contributing a great deal to the load peoite
savings

2 At the time of this report, Trent Hillsad written to apply for the same approvals from Hydro One and,
the City of Pickering was under rate structure implementation review with Veridian to evabgatble
savings Contact LAS for morénformation on this process.




Graph #1: HOEP versus RPRBource IESO AMO marketplace study

Hourly Prices Can Provide an Average of 19% Savings*
These savings can be achieved using interval meters or a retail confract.
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*UIsing actual interval data, this comparison is based on the energy portion . RPP
of this municipality's bili. The hourly price includes adjustments for the [ Hourly price
OFG rebate and Provincial Benefit.

Additional researchon how different technologigesincluding circuit(s) with before and after
metering of energy valuesiay impact the actual load patterndNorth Bay Trent Hills, andthe
City of Pickeringcontinues The resultsfrom the various ourses of actians will be examined
within the economic and peermanceframework to be provided tbAS for periodic updates to
the member municipalities.




B) Awareness of Environmental Aspects:

Landfill Impacts:

The majority of operators and maintenance firmsrrentstreet lightreplacementnethodis to
simply remove thealuminum bodylamp,and glasdensface as an assembdyd replaceat with

a complete new heaassemblyi oneto one replacemerit of the same design. The old street
light head is returned to the shagereit is placed in the garbage for shipment to landfill. The
initial cost of the cobra head iglisregardedbecausethe i a s plioess isviewed as
straightforward, timelyand economilly effective.

The high pressurealium and magnetic ballasttreet light assemblieoperaéd initially with a
high reliability factor and failure rateshat would be consideredery low (in the 1% range
during the startup and early operating ye&s time has marcheoh (2071 25 yearshas passed
since the last majaetrofit operatiol, the failure rate has grown tremendousiye to the end of
normal life expectancyfor the head assemblyGiven estimates akigh as 15% yearly
replacement ratethe Ontariomarketplace is faced witleplacemenéctions thatf not corected
will result in a very significant environmental impa@thile preciseenvironmental cost impacts
are not available for this type of review as policy standards, &&@gtion Eprovides some
guidance to individual municipalities.

Light Pollution:

Light pollutionconcernsc ent er around di sruption to ecos\

light as described by numeroafforts baddr es-sk yialar Khe most obvio
type of pollution tend to be outside advertising signs, street lghéindfacilities with outdoor
illumination from commercial, industrial and sporting sitéhis report does not tackle health
concerns (heatthes, stress, and so ea)ated to lighting as most research indicated that this is
more of arindoorenvironmenissue

Light pollutionincludes:a) light trespass from one area into another that is not owned by the
same person / company ansl not wanted; b) ovaflumination caused by misapplication of
technologies or poor designs with higher than required gettiight output c) glare caused by
selecting the wrong light source for an application (too bright, poor colour rendering for objects,
or badly focused for exampléa)) clutter caused by theverlap of two or more light sources that
can also be of mulftie strengths and style; and &y glow referring to the result of many of the
previous issues exhibiting inefficiency and poor designs with waste light projected skyward.

While it is obvious to consider energy efficiency i ttontext of light polluton, the disruption
to the environment and e@ystems is only beginning to be defindthe design and energy

S 1
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efficiené:sy of dreet lightingoffers opportunities to mitigate light pollution as evidenced from
Chart#3’

0% Light Output @ 900 — 2.5% Light Output @ 90° -
10% Light Output & 80° 10% Light Qutput & 80°

Negligible light directed at horizontal plane less than
2.5% of lamp lumens directed above horizontal
plane.

No light directed at or above the horizontal plane; little or
no light at angles typically associated with glare.

- Semicutoff

5% Light Output @ 90° -~
20% Light Cutput @ 80°

Considerable light
above the horizontal plane.

Slightly more light permitted at horizontal plane than in
cutoff distribution less than 5% of lamp lumens directed Considerable light above the horizontal plane.
above horizontal plane.

Light pollution is offered here as a topic of interesting theimpact to the ast amounbf
fixtures changs that will take place but is noh¢ subject of the efficiency and performance of
the report.

Exhibit #1 Exhibit #2 Exhibit #3 Exhibit #4

The exhibitsaboveoutlinethe desired light production from fixtures versus the type of effects
from angled fixtures, or ovdap and ovetighting design$.

Exhibit 11 illustrates no light above the horizontal plane and a positive dispersion of light
covering a wide area at the street level where the intensity of the light is where it is needed;

% Options available from Piic Gas & Electric:
http://www.pge.com/mybusiness/customerservice/otherrequests/streetoutdoorlighting/aboutlightpollution/

4 Referencavailable athttp://www.darksky.org/mc/page.do?sitePageld=59813



http://www.pge.com/mybusiness/customerservice/otherrequests/streetoutdoorlighting/aboutlightpollution/
http://www.darksky.org/mc/page.do?sitePageId=59813

Exhibit 271 illustrates two light fixtures esigned with no light above the horizontal plane, light
at the street level, and no oMap of light coverage;

Exhibit 371 illustrates a common practice where street light fixtures are angled to achieve wider
coverage creating significant light above bogizontal plane (source of sky glare); and,

Exhibit 47 illustrates the effect of street lighting with angled fixtures and significantlapeof
light coverage causing sky glare and aenore energy than necessary.

Without further product trials aheducation regarding marketplace options, the environmental
aspectswill continue to be destructiwgithout intervention. Dealing with suadesues nowvill

prove more effective and beneficial than costly alterations latter, especially in view of the near
term replacement needs within the province due to the age of our existing street lighting
infrastructure.




C) About the Technologies:

All of the lamp productsnvestigated herein wersurcedeither directly and indirectlyfrom
Chinareflecting thecurrentlighting manufacturing supply focusost of theoriginal LED and
Inductiontechnologiesvere desigred in Europeand morerecently,pilot projecthave occurred
in the USAandin Canada.

The rerofit projectsimplementedor this reportwould apply to tle bulk of the installedstreet
lighting fixture volumes-ast yl e known a sThea ras operatiodgelemerdimce a d 0 |
componentf the cobra head fixturare very similardespite the various models, lens styles,
manufacturers, and features in esrste The fundamental rational for the testing is to consider
the use of existing infrastructure to gain on efficiency without incurring major capital costs
involved in moving poles, chaimgy arm design or heights, and allowing theuse of fixture
assemlies as much as possiblBesigner street lighting is more random and has not been a
majorfocus of this report due its confinenentmostly to newer suldivisionsor park areas

1) HID Lighting (High Intensity Discharge)

High Intensity Discharge fixtes have been predominant throughout Ontario and continue to be
the work horse of the street lighting industijhe fixture bodies areypically aluminum and
lamp @nstruction consists aflasslensenclosures, filameswr electrodesgasfilled, andlamp
coatings of various typed.he basicHID lamps stylesare metal halide Jow pressure sodium,
high pressure sodiunand mercury vapoulVhile dl variationsof these products are known to
bein street lightingapplicatiors, high pressure sodiulamps(HPS)arethedominant application
asfew low pressure sodium anaetal halideinstallationsstill operae. HID lighting is often
referred to as light source byfpointd providing a reference for future discussions on coverage
with the various styles and modslsown belown Figures #5 to 8
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Figures #5 to 8: HID Lamp Variations

Figure 5 Low pressure sodium lamp
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Figure 6 Hieh pressure sodium lamps
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Figure 7 Metal halide lamps
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2) LED Lighting (Light Emitting Diode)

Light Emitting Diode lightinghas evohed rapidly dueits high efficiency, compacsize and
instanton capabilities. LBs are basically chips comprised of layers of seomducting
materiak that operate individually or in groups as configuretb ia lens(this latter variation
applies to street lighting designd)EDs emit light as current flowsthrough thechips (or
junctions)in a specifigpositive to negativeirectionandwith an associated colodepending on

the metal usedwhite light is usually created by combining red, green, and bluas dound
mostly today,coating a blue LED with yellow phosphdtEDs also orateat lower voltages

than thenormal street lighting supply of 120 / 240 volt and as such require a heat conducting
material to dissige the heat generated in transformatidone within the LED lamp
configuration LEDs have their best applicatioms stuationswhere directional light gtterns are
required or are acceptaklilereferred to as light source byfiprojectioro - because they do not
typically rely on reflectors or diffuserdllustration#1 below showshow the design creasthe
actuallight source of a single diod®:

5 http://en.wikipedia.org/wiki/Light-emitting diode#Physical principles

—
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http://en.wikipedia.org/wiki/Light-emitting_diode#Physical_principles

lllustration #1: LED Diode Design, Size and Intensity
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3) Induction Lighting

Induction lighs havevirtually no lamp partsto wear ou because they do not utilizeaditional
electrodes or filamentbut insteadutilize a magnetic fieldo excitegasedo transmt energy As
a result the induction design isconsideredvell suitedfor applications withvibration or gusty
wind conditionssuch asstreet lighting.Induction lightingis very energyefficient and has an
extremelylong life expectancyrojected atLt00,000 hoursThere arecurrently three physical




arrangements with the followingain componentgyenerator, power coupleand lanp. Instant

on and low kat producing qualities are also kewtical advantagesApplications that benefit

from longer operational life due to high maintenance costs (for example where special lifts are
required to service high lobds, street lightingetc.) will especially benefit fromnduction lamps

dueto theirexpectedong IifesganTheavailablecircular, linear, or linear combinatiatyles are
shown belown Illustration #2

lllustration #2i Induction Lamp Styles for Street Lighting

6 Courtesy ofwww.uslightingtech.com
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D) Street Lighting Technology Applications :

The mainopportunity available to owners and operators of street lighting becomester of
making an informed decision whéaced withhigher maintenanceostsand poor efficiencylue
to the age of the equipme Sgnificantly higher energy efficienciesare now available with
newer technologieand longeroperatinglife productsthat will improve overall performancen
terms of boththe amount ofnergyusedand the environmental consequencekhe effects of
non-action are continuedhigher billing and operating costplus environmenal damagefrom
landfill of old fixtures light pollution,and greehouse gasmissiors. The discussiothat follows
outlines the state of optiowsirrently available to owners andeyptors of street lighting

Pilot project participants identifiethe existing stock of HID orientestreet lights(the vast

majority) asthe most expedient and expected area to fgam the benefitof energy efficiency.

Required changes to any of tifei x e d 0 p h yferiexiséng stodkghe cugemtssystem of
poles, spacing, arms, anchors, lens, fixture weights, designed to support an established light
output that meets the Effective Projected Area ratmglild be considered a major barrier to
implementatiorbecauseapital costs wuld far outveigh energy and maienance costavings

1) HID with Electronic Ballast (HPS lamp)

Initial testshave beeronducted in North Bawith two versions of this lamp designed teuse
the existing cobra heg@luminumbody and glass lensyheold partswereremoved(lamp and
ballast)andretrofitted with

a) oneversionutilizing the existing cobra head with a spédieacket attached to the frame
includinganew electronic ballastesigned for thelug-in style lamp; and,

b) asecond versiothatincorporaéd a new adapter to accept therewin style lamp with
an integraklectronicballastin the lamp assembly

Both of thesemodified fixtures experienced challengesergion A was severely impactedy
weatherasthe gaskebecame the source of water leakage altichately premature ballastnd
lampfailure, a result ofthe cobra headssembly retrofibccurringat the pole location with the
lift truck maintenance crewHowever, this issue was later overcomeayoutside supplier that
had aproperly outfitted repair / retrofit facilityWeightimplicationsproved dramatidor Version

B asthe support armsame loose both at the pole and at the fixtuedter minimal usage.
Although tis problem wasoledby ingalling a more expensiveracketandsupport changest
the polg it waseliminatd longer termas a possiblalternativedue to the added cost and safety
factors.

Despite having theichallengesboth fixture installatioa enjoyed extremely positiveenegy
savingsrangng from 27 - 56% and costsaverageds250per fixture The savings range is due to

14
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a multiple variety of wattage choices thraplacedthe existingl50 or 175 wvatt units (typical
wattagesaround the provincayith 90 - 120 wattiamps.”

2) Light Emitting Diodes (LEDs)

LED technology is widely known to be the best replacement technology for traffic digthéexit
signsin buildingsbecause it caproduce significantenergysavingsover a 24 hour/ 365 day
operating time periodl hese applicationsare idealdue tothe extremely long operating hou(et
50,000hoursare considerably more thaourrentstreet lighting)and without any performance
loss due to the directional nature of the lightelland, Torontg and North Bayhave all had
recentexperiences with LED street lighting applicatioMhile the analysisof these three
applications is not yet complefier publicationand while thesuggeste@nergy savings aimguite
significant, there arestill a number of issues that have yet to beolwesl and are critically
important to long term decisionBor the purposes of this report, sle¢hreesites /applications
allow somevaluedficommend on theLED applicationsat this point in time

i. The City of Wellandinstalled 40 LED fixtures along enstreet ancgskedresidents to
comment a the new light quality full evaluation will be available withia fewmonttrs.
The energy and maintenanggerating cost savings have been estimate at 50%av@th
5 year payback (see article Wppendix #2). Initial comments revolve around the
installation angle of the rectangular fixtures where the light outgigimsed at an angle
across the street versie typical downwardlirectionfor the cobraheatlic ausi ng fil
t r e s.Pimitadyothe commerciahnall (on the back sidef the light standardjould be
considered having #dAlight cluttero and f
premises to let customers know they are open.

i. The City of Torontorecently conducte@ project evaluatiomt the CNE groundsthat
resulted in the selection of HIDHPS over LED because aignificant increase in lamp
and pole populatiowasrequired to get thélight output coverage asfispecifie@d for the
applicationlevd. The limited coverage othe light sourcen this case mearthat the
space between polesas reducedincreasing thequantity of poles) and thefixture
assembliephysically adjustedto get theactual output requirementsWhen all factors
were coSnsideredthree to four time mordeED poles and fixtures would have been
required

iii.  The City of North Bay recently installed twtb watt LED screwin lamps(in place of
150 watt lamps)yand established the wattage based on the physical limitations of the
existing fixturesand supplier coverage recommendagiolhe size and weight became
important noting the LDC did not want to have the added cost of replaxiages. The

" Wattage selection was determined by location as side streets accommodated lower wattage without
complaints from residents thalid the downtown core.

8 This feedback was pvided verbally by a consultant famitiaith the project who noted thapplication
specifications argery critical when considering new technologies.
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light output wasconsidered totally wacceptablgdetails follow)and more importaty,
maintenance crews decidtdt theheat dissipatinissue wasot practically solved with

no mechanisnin the retrofit fixture to aldressthe major heat buildupPicture #1 below
illustrates theverypr edomi nat e i dadhe R LE® pights Qwhitbrdights)e e n
versus the wider spread of the HPS Igghtloting that physical changes to firdures,

pole spacing heights or otherwise would be necessary to remedy the problems, the LED
lamps at45 watts were abandoned as a solufidkn earliertestthat utilizedi n e wo 3 0
watt lamp fixtureso replace 7@vatt HPS (see product literature in attachmeg)twias
conducted with even poorer resultd& further test utilized new 60 watt fixtures
(improving on the 45 watt units) where once again the dark spot issue prevailed
Moreover,the actual wattage readinfyg this modelwere much higher than the nominal
lamp wattage (86 input verstise 60 rating ofthe LED). Further tests are expected for
the 250 and 400 watt HPS versions with LEBmparisons in the near futuréhere
would seem to be various measuring grdposal methodologies applicable to LED
manufacturers and proper evaluation is urged on all the values. Notad tsdack of
common standards for comparison of various manufacturers (found in normal HPS
spedfications) for street lighting traditiond standards(such as EPA)and rating of
performance with a combined pole and fixture are lacking.

® Work is underway on possiblew head designs for replacemethist overcomeveightconcerndor
exising cobra head support arms d@hdt candissipatehe heat Longer time periods of installed
applications will be required to evaluate the performance impacts due to the heat issue

( )
| 16 )




Picture #1: NorthBayi 2 x 45 watt LED with ndAdar}

The vast majority of replacement fixtures targeted for energy efficiemghementation hawset
distances between poles and fixed height locations for the fixtures. As implied with the project
descrptions above, currenLED productofferings are subject taveaker than expected light
output at the application level meanidigtance betweepoles needto be narrowed and heights
reduced. This has been adamamngfused bythe user groups ampractical and vergosty for
existing locationsOf interest,oneOntario Universityhas successfully employedDs in a pilot
testarea but will not emplp them campusvide due to theextremely high cosof $1,600 per
fixture.

3) Induction Lighting

While there is currently limited produofferings commerciallyin Canada, induction lighting is
extremely promising given its high efficiency and very lapgrating life projected atL00,000

hours Typical wattages are 40 through 1@Wd for the purposes of this research, a retrafit

100 watts has been sourcéat the three earlier siteend will be tested as @eplacenent forthe

150 watt HPSnhoting light productionmeets the requirements in all regaadxording to the
performance chart& complete replacement cobra head design has been sourced as there will be
alargeportion of the longer term requirements for this version.
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