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The Christchurch LED Upgrade Project
Lighting design for LED conversion of the 30,000 street lights in Christchurch

Michael Fang - Intermediate Design Engineer (Connetics)

@ EPECentre
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Aims of Road Lighting Design
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Safe movement

Reduce the fear of
crime at night
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* AS/NZS 1158 series
A

* NZTA M30 Specification
+ CCC Infrastructure Design ?“;3 Rosd Lic

Standard g
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* CCC Construction Standard 8
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* Crime Prevention through i

Environmental Design T e

/. r

< - '"
€eq mmr—  LIXv T I 0
Association e 2 RN

. . connetics
Technical Calculation )AllWAYSEUNNECIINE

W E t ting - AS/N. RESULTS FOR RUNNING SAASTAN WITH NOMINATED SPACINGS
[ NEW ZEALAND MODE ]

e Perfect Lite

Rd L1
I-Table File Name: C:

:\WUsers\fangm\Deskt
Initial Lamp Flux: 9.428 Kims  Mainte
Luminaire Description: 70W
Lamp Wattage and Type: 70W
Stores Code:

Job Name: | 2170
Lighting Category [ va  ~| Road S
Mounting Height: [8.5 Upcast A . P——

Lm.w,“— m" [‘3— Spacing Traffic Lane R LBar Uo o1 UWLR T Esl Esr Comply

L“WQ_IT mww (m) ?:nﬂct— No. Tml:r::::::: ::::;:: (l-(-:.!) (:(1) (-lfﬂ) ():50} ():Sﬁ) ;:un
Median Width [0 (ot appicable for Si.

Overhang - fstRow: [1 - 2nd Row

Outreach Size: [3.6 Outreach Size:

Total Carriageway Width: ld m

Carriageway Traffic Flow: ~ One Way  Tw

Electricity Engineers'
Association




6/10/2021

Technical Calculation

* Perfect Lite

€ connetics
ALLWAYS CONNECTING

. AGI32 =

Calculation Summary

L CalcType Units | Avg Min
Horizontal PED Illuminance Lux 64.57 34,95
Surround 1 Illuminance Lux 37.41 10.68
Surround 2 Illuminance Lux 40.11 13.04
Vertical PEDX 1 Illuminance Lux 39.99 32.85
Vertical PEDX Illuminance 29.42
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Christchurch LED Project

* NZTA funded
* More than 30,000 lights

* Provide lighting design with a target
design compliance rate of 95%

* Central Management System

* Save more than $1.5 million/year,
reduce carbon emissions by
approximately 1500 tonnes/year
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Central Management System

* Remote control individual lights
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* Remote control individual lights
* Monitoring power usage and report
fault
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* Remote control individual lights

* Monitoring power usage and report
fault

* Photocell
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* Remote control individual lights -
* Monitoring power usage and report
fault
* Photocell )
| m-::,u:u:h'
¢ Curfew dimming and CLO dimming - Standard LED lighting fevel
e Lighting level required = LED lighting level solution with CLO
N Excess lighting
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Central Management System

Remote control individual lights

Monitoring power usage and report
fault

Photocell

Curfew dimming and CLO dimming
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* Sensors
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Central Management System )Auwmsmmm
* Remote control individual lights
* Monitoring power usage and report
fault
* Photocell
* Curfew dimming and CLO dimming
* Sensors
e Communication infrastructure
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Design Methodology - Other Council

 Like for like substitute
* Pros: Quick and simple

* Cons: Difficult to confirm compliance
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Design Methodology - Christchurch © ﬁwomrc‘[mfw‘mﬁat'cs

* Design Spreadsheet setup

APPENDICIES

A ROUNDED DESIGN PARAMETER

* Parameter review & rounding

Column/Pole Type Arm Type M/Wim) M/ (Rounded) Quantity Carviagewoy

Grion / Telecom pole 51 03 a3 163 width m) | Mounde
Spunite highway poie 20 105 105 1218 i —
11m Sectiona! steel pole 3 Spunite Mitred Single Outreach Arm 11 105 1150 a5 105 )
Orion / Telecom pole 520 9.4 93 1060 Y B
10.6m Spuniite Sectional 3m Spunite Mitred Single Outreach Arm 106 105 816 T -
RN 185165 5
Orion / Telacom pole 519 91 93 589
Orion / Telecom pole sz 67 &7 566 pas-NS =
Orion / Telecom pole. 516 935 83 406 182205 0
Spuninte Tal suburban W20 9 a3 s
Spuniite highway pole iz 105 105

2m Spuniite 1 105 w
Spuniite Tall suburban iz 9 93 165 Overhang | Rounded
Souniite hghway pole 105 105 161 im) 3
10.6m Spuniite Sectionsl OutreachArm 106 105 159 1wl
Stoel Pole GP 11025 2

Am 11 105 1 25108 3

7.4m Sectional steel pole  Curved 15 metre outreach arm 74 74 138
11m Sections! steel pole fabrcated Steel & mts singie 1 105 126
12m Sections! steel pole sz 12 1 ™
Orion / Telecom pole 01w 72 74 %
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* Design Spreadsheet setup
* Parameter review & rounding

* Shortlist luminaire base on
commonest design scenarios

== ==l e e vy | ==
rn) lﬂ)

Scenario 1 Single sided 1 Straight road
Scenario 2 10 5 Single sided 1 Straight road
Scenario 3 V] 14 93 Single sided p Straight road
Scenario 4 va 14 93 Single sided 1 Straight road
Scenario 5 v2/v3/va 14 93 Typical intersection 1 Intersection
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Design Methodology - Christchurch Cﬁwom?uﬁw]mﬁ:"cs

* Design Spreadsheet setup
* Parameter review & rounding

* Shortlist luminaire base on
commonest design scenarios

* Build calculation Matrix
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Design Methodology - Christchurch )ﬁwom?umf'cs

* Design Spreadsheet setup
* Parameter review & rounding

* Shortlist luminaire base on
commonest design scenarios

e Build calculation Matrix

* Develop VBA programming to e
determine best performed '_’i.;;"i e
luminaire and optimize wattage
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" Hienly customized shorteut I ) el ST
e Match Orion ID and RAMM ID . ",,smng tempString. replace(
thor‘mat)))) tempString = temp

* Auto-fill doc DD =
wyitring.replace
YOFFID == (

tempString = t?“PS'fri.’;S);e:l:C::l“ "

= 1n lipe an
s ilenane.
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