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Executive Summary 
 

The site has a number of low cost and capital intensive options in regard to improving energy 

efficiency. The stadium has an end use profile which requires a large capacity energy infrastructure 

to meet short term demands related to events. Supplier half hour electricity loads indicate site wide 

electricity supply capacity can be reduced with an annual saving of $8,150.   

Day to day energy expenditure can be reduced by good housekeeping. Staff focused on energy 

reduction by way of a “switch off” education programme will remove energy waste in lighting and 

heating. A focus on energy waste following events will reduce waste from multiple small loads that 

remain on between events. 

The lighting in high use spaces is near end of life and will require replacement in the short term. High 

use areas should be upgraded to LED fittings to improve lumen output and reduce future 

maintenance costs. Many spaces have occupancy control and lamps are typically in good condition 

based on the low running hours.  The economics related to stadium field lighting replacement with 

LEDs fittings is not viable at this time and will require tracking of future maintenance expenditure 

before any decision on replacement. The capital cost of LED replacement of the 220 Metal Halide 

fittings is in the order of $792,000. 

The building management system (BMS) requires improved metering in three areas; 

 LPG gas use 

 Roof cushion compressors  

 Tenant electricity end use 

Trending of roof cushion compressor loading will allow early detection of air leaks to reduce ongoing 

electricity use.   

LPG energy can be reduced by two key measures, improving califont efficiency and reduced running 

of the circulation pump to reduce distribution losses when hot water use is not present.  

 Tenant LPG end use profiles should be obtained to confirm domestic hot water timing 

needs. Domestic hot water circulation pump control within the BMS will provide a 75,000 

kWh LPG energy saving based on an 8 hour per day reduction.   

 Performance monitoring of individual califonts will determine the group efficiency. Based on 

the current level of LPG gas use the improved efficiency from installation of condensing 

califonts will reduce gas consumption by 15% equating to 34,100 kWh per annum. 

A detailed investigation of the Transpower Demand Response programme will be required to 

confirm the onsite generation can be used to both offset stadium load and export energy to grid. 

This has the potential to provide an income stream offsetting electricity expenditure by 10 – 15%. 

Air handler operation can be improved to reduce annual consumption by 22,000kWh. BMS 

operational strategies linked to ambient temperatures will provide optimal space heat up and cool 

down timing.  
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The following table details energy saving measures and simple payback period. Those highlighted 

have a payback of less than 18 months.  
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Electricity Supply 

Points of supply 

The site electricity supply is provided by four main supply transformers distributed about 

the site. The current energy contract is with Contact Energy for a term of 27 Months signed 

on 1st July 2017 and due to expire September 2019. 

The total site capacity based on installed transformers is 3750kVA. 

 Site 1A – 1000kVA 

 Site 1B – 500kVA 

 Site 2 - 750kVA 

 Site 3 – 500kVA 

 Site 4 – 1000kVA 

This capacity has been reduced as April 2019 invoice indicates supply capacity billing is at 

2500kVA. The following graph details the site wide effective connected load over the 2018 

year based on 17,520 half hour samples based on the combined five points of supply. 

 

The highest load during 2018 was 1,604 kW on 23rd June 2018 – All Blacks vs France Rugby 

match. The following graph details load profile for 48 half hour period 12am to 12:30am the 

following day. 
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Capacity Reduction 

The number of occurrences above 1000kW is 64 half hour periods (32 Hours) for the 2018 

year as shown in the following graph. These are the highest peaks from 17,520 readings. 

 

This indicates that setting the capacity at 2000kW would not impact on any stadium events 

in the future. 

Based on the recorded peaks over 2018 there is an opportunity to reduce site capacity 

within the line charges and see an annual saving of $8,150. 

 

CPD Line Charge Reduction 

CPD Overview 

Control period demand (CPD) charges are based on the highest peaks on the Aurora network 

typically mid-winter days between 7am and 9am and again between 5pm and 9pm. During this 

period Aurora will indicate via ripple control signal that CPD kW load is being measured. Annual CPD 

periods vary and are typically for 60-200 hours per year. Network charges for CPD are calculated 

from the previous winter period and then reflected within line charges for the next 12 months.   
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Aurora Demand Management Programme 

Aurora offer a demand management programme for industrial and large commercial customers 

connected to the Aurora Energy network.  Participants in the demand management programme gain 

access to network control forecasts which aid planning to avoid network peaks plus monthly 

progress reports on site performance, in kilowatts and, more importantly, in dollars. 

 

Current Stadium Control Period Charges 

Stadium charges from the April 2019 invoice indicate CPD is currently set at 296kW based on a 

combination of previous winter’s stadium load on the Aurora network. The graph below details the 

average (Red) and peak (Blue) kW load for each hour of the day, for example 365 readings at 12am 

average is 199kW, the maximum peak of any day in the year at 12am is 683kW. 

The following graph indicates that the average load is consistently about 200kW and the peak occurs 

within the typical mid-winter CPD period from 5pm to 9pm. The chargeable CPD is a combination of 

the average kW load and added to this event based peaks. It will be difficult to remove or lower 

event based peaks as the primary load will be a combination of building and field lighting, however 

there are a number of options to reduce the non-peak load.  
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Ripple control receiver 

The installation of a ripple control receiver interfaced to the BMS will signal when CPD is being 

measured and this allows the BMS system to disconnect or lower load that will not be impacted by a 

break in supply.  

 

Freezer – chiller BMS control 

Freezer and chiller load during non- event days can be disconnected for a number of hours without a 

rise in internal temperature. The BMS can monitor chiller temperature and if pre-determined set 

point is reached then allowing the chiller to restart. As an example, the beer chiller could be 

controlled under BMS to remove load during CPD periods.  

 

 

 

 

 

 

 

VSD Fan reduction  

Ventilation fans that have variable speed drivel (VSD) can be interfaced to the BMS to lower energy 

use during CPD periods. Fan laws apply and a 20% reduction in flow rate will reduce fan input energy 

by 50%. At a 50% reduction in flow rate the energy input will be less than 20%.  

 

Set point changes in BMS 

The BMS has a number of temperature set points that can be changed to reduce energy loading. 

Cooling temperatures can be raised by 2°C and heating temperatures can be reduced by 2°C. Due to 

the inherent mass of the building and fit out any shift in set point will take time.  

 

Growing lights 

Stadium groundsman indicated that lamps will run 24 hours over a number of days to stimulate 

enough grass growth for turf damage repair. Growing lights operating during periods of CPD will add 

approximately $3,000 to annual line charges. 
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Growing Lights 
The growing lights are Philips Master Agro lamps at 400w each (refer appendix 2), there have been six 

movable light racks constructed by local industry with a total energy input of 20kW. 

 

  

 

 

 

There are two performance improvements that can be made to increase light level efficiency for 

grass growth. 

 Cleaning of lamps and reflectors in the 7 lamp racks 

 Removal of the glass under reflector and clean lamps on the 9 lamp bays 

 

The lamps in the seven rack units have built up dirt and dust over time and this will restrict the 

lumen output which reduced lux level and heating at grass level. The dirt will increase lamp glass 

temperature and lower lamp life. 

The glass protection under lamps on the nine lamp racks should be removed to allow the infrared 

component of light to apply heat to the ground. The removal of the glass and lamp cleaning will 

improve grass growth rates.  
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Lamp Output Spectrum 

The Philips Master Agro lamp light output spectrum is centred on 600nm as shown below, recent 

research findings indicate that wavelengths of 660nm and 450nm of red and blue provide the 

required photosynthesis for maximum grass growth.  

 

LED Technology Growing Lamps 
Tokyo-based Sony Business Solutions has come up with an innovative technology called the Brighturf 

which can grow grass 6 times faster. The technology works by mounting LED-based lights on a frame 

1.5 meters above the grass that needs to be grown. The light has the ability to cover an area of 90 

square meters.   

 

Wavelengths of 660nm red and 450nm blue leds are used. They are perfect to support 

photosynthesis for a continuous period of unlimited time.  

Benefits of LED growing lights 

 Excellent turf quality in all conditions 

 The LED lighting works on 100% natural pitches and hybrid pitches 

 40-50% less energy consumption than the traditional HPS lamps 

 Create the perfect light spectrum for ideal grass growth, not only growth in length but also 

in density 

 No added heat because LED light is cold light, so less stress on the grass 
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Standby Generation 
The standby generator has a capacity of 1500kW and this capacity can be utilised to reduce energy 

use during transmission peaks and assist in reducing Transpower supply network load. Forsyth Barr 

Stadium could benefit from joining Transpowers demand response programme. These events have a 

short manual notification and last for around 2hrs, paying around $1000/MW. The University of 

Otago have received a dozen or two of these so far this year. Based on site wide average electricity 

load of $200kW, generation should provide upwards of 1300kW of export capacity towards the 

Transpower demand response programme. Detailed investigation will be required to confirm 

generation configuration and metering will allow participation in the programme. 

Considering the building load will be approximately 200- 350kW the majority of generation will be 

exported to the grid. Export metering would be required and Transpower would have to agree to 

base payment on both onsite kW reduction and any excess exported to grid. 

 

1.5MW on site generation 

Transpower Demand Response Programme 

Demand response allows electricity consumers to reduce their electricity demand for a period of 

time in exchange for a payment. Sometimes there are substantial, short-term increases in electricity 

demand. Changes like these may trigger the need for additional investment in New Zealand's 

electricity transmission network a cost that is passed on to all New Zealanders. Managing such peaks 

in demand can be an alternative to that investment, and we are testing the capability of the market 

to provide demand response as a way to carry out this management. 

Demand response events 

Electricity consumers who are signed up to our programme receive a signal from us that 

announces a demand response event. The signal specifies a time period and a price point. 

 

Demand Response Participating 

If those electricity consumers choose to participate in the event, they respond to the signal 

indicating they will participate. Typically, participants use their standby generator to provide 

the power they need for the time of the demand response event, instead of consuming 

power from the national grid. 
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Payment 

As part of applying to the programme, participants can discuss and contractually agree on 

other payments that Transpower may provide (the Establishment Fee and Availability Fee). 

These partially cover costs such as setting up systems to operate for demand response, and 

having people available to manage your participation in demand response events. 

After the demand response event, the amount of electricity the participant didn’t use is 

calculated and a payment is made Transpower into the participant's bank account. 

 

Timing 

Most demand response events are held on weekdays, typically in the late afternoon to early 

evening when power use peaks. Events are generally between one and two hours, but 

sometimes last for up to four hours. 

Air Handling Units – Heating and Cooling 
There are multiple Temperzone air handler units providing heating, cooling and fresh air to large 

occupied spaces.  The units are maintained in good condition with clean filters and heat exchangers 

clear of dirt build up. In addition to these large air handlers there are a number of smaller heat 

pumps distributed across the complex. 

 

 

 

 

 

 

Members Lounge Level 2 – PA3050       Press Conference room Level 2 – PA 1010        

 

 

 

 

 

 

 East / West Members Lounge - 4 of PA2801  
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The BMS graphics snapshot below details the level of sensors and controls within one of the west 

members lounge units which includes variable recycle level and associated introduction of fresh air 

via damper control. The CO2 sensor should provide the level of introduced fresh air required based 

on occupancy. During preheat fresh air should be minimised to allow heating of recycled air to bring 

the space up to desired temperature before occupancy.  

 

At normal occupancy levels a steady-state CO2 concentration of about 1200 -1300 ppm indicates an 

outdoor air ventilation rate of about 7.5 L/s/person. BMS setting is 800ppm – 10L/s/person. 

Review the following on each air handler: 

 Logging of CO2 levels during an event 

 Fresh air damper is closed during heat up period  

 Space heat up period is recorded based on ambient temperature and BMS programming 

provides auto start timing to meet occupancy temperature at event start time.  

 Fresh air damper control should be based on maintaining CO2 at 800 – 1300ppm 

 Hysteresis level between heating and cooling to stop short cycle switching 

 Building cool down period, the BMS should remove heating before non-occupancy based on 

space cool down temperature 

 If multiple air handlers are providing single space operation they must be linked within the 

BMS to avoid any heating or cooling conflict. 
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The following snapshot of the Press Conference space air handler indicates the room has maintained 

18°C overnight (Blue trace). Air handler unit starting and providing 38°C (White trace) and then 

produces heat bursts on a 75min basis over the period 7:30am to 11:30 pm. A review of the BMS 

programming and air handler compressor activation is required to confirm delivery of heat to the 

room is consistent. Air delivery vents will tend to create wind chill on occupants close to vents when 

heating is not present and airflow is still present. Unit looks to be over size for space. 

Lower red trace is ambient temperature. Room temperature ( Purple trace ) fluctuates between  

22°C to 24°C, the room has  good thermal capacity as cool down overnight is just over 2°C with 

ambient temperatures of 8°C.   

 

   Heating operation of the Press Conference room 

BMS Schedules 
The schedule system is simple to operate and allows pre-programming for a future event by 

maintenance staff. The following snapshot details part of the rugby match schedule for the 11th May 

2019. 

 

Energy waste is present as both heat up and cool down periods are not considered in schedule 

timing. A detailed study of end use occupancy periods should be undertaken to align with schedule. 
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Radiant Ceiling Heaters 
Small spaces including staff offices are heated by ceiling radiant panel with wall mounted 

thermostats. Stadium staff turn off radiant panel heating in spaces following events. During audit 

there were no unoccupied areas being heated and room thermostats were set down below 16°C.  

The following screen grab off the BMS details part of Level four lounges with temperature readings 

at 14.2°C to 15.1°C. 

 

 

 

 

 

 

 

 

 

 

Staff office temperature settings were between 21°C and 23°C. Infrared thermography indicated a 

number of panel failures with multi panel heaters throughout the building.  

 

 

 

 

 

 

 

Wall thermostat in “On” mode   Radiant ceiling panel heater 
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Extraction Fans 
There are a large number of extractions fans distributed across the complex. These fans are under 

BMS control and switchboard audit indicated no control switched to manual override. 

 

 

 

 

 

 

 

 

 

Air Supply Fans 
The following BMS screen details the floor 1 air supply system and indicates supply systems are not 

activated outside event periods. Switchboard audit also indicated no systems are on manual 

override.  
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LPG Gas Supply 

Energy Supplier 

The site Gas supply is provided by Genesis Energy Ltd with a single connection to LPG 

distribution network meter number 10N132549. A second meter is present for tenant gas 

metering. 

 

 

Data logging on LPG Meter 

The installation of data logger over the week from 10th May to 17Th May provided base LPG 

energy use. The data logger utilised a focused red led signal to detect the rotating 0.05m3 

indicator and measure pulse count over time.  
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The following graph details the gas use over the 7 day period, peak use as a result of a rugby 

match on the night of 11th May. The continuous use profile over the 7 days indicates that 

the loop losses account for the majority of gas use.  Small end use increases are observed, 

the step change is related to sensor sensitivity providing double pulse reading from rotating 

dial during Friday 10th and again from Wednesday 15th to Friday 17th.    

 

 

 

 

 

 

 

 

 

 

 

Annual Gas Profile 

Metering data indicates that the average daily profile remains above 550kWh throughout 

the year. There is a winter profile that will relate to increase use over the rugby season and 

also increase in distribution heat loss related to the lower ambient temperature.  
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Hot Water Boiler System 

The original boilers were replaced with Rennai califonts following a technical issue that resulted in 

them being not suitable for service. There are eight califonts rated at 45kW giving a total capacity of 

360kW providing heat to the main loop through the building. Two 58kW units feed 300 litre 

cylinders for local use. 

The thermal efficiency of 82% for model HD200 is detailed below when unit is on high output.  

 

Condensing Califont Models  

The standard Rennai units have output efficiency at 80% to 83% depending on specific model; the 

installed HD 200 has an efficiency rating of 82%. The condensing boiler utilises an additional heat 

exchange in the exhaust gas pass which pre-heats the return water before entry to main heat 

exchanger. Performance of these units will be in the region of 95% efficient. 
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Condensing califonts are typically designed with a low burner turn-down ratio to 20% or lower.  

Some of the better califonts have turn-down ratios as low as 5%.  If loads drop below the turn-down 

ratio, the califont must cycle on and off to meet the load, which can significantly reduce the 

efficiency of the califont. When califonts cycle, a pre and post purge of the combustion air in the 

burner and heat exchanger is required.  As  a  result,  every  time  a  califont is  started,  cold  

combustion  air  is  blown through the heat exchanger at the maximum airflow rate for a minute or 

two; pulling heat out of the califont and exhausting it.  

Califont Purge Losses 

Purge losses are insignificant if califont cycling is limited to 20 minutes or more, but are significant 

for fast califont cycling, at every 5 minutes. We’ve seen califont cycling as fast as every 2 minutes 

with a minute of operation and a minute of purge. Califont mass is essentially the amount of water 

inside the califont and has a direct impact on boiler cycling at low load.  Most condensing califont are 

“low-mass” meaning they could have as little as 2 litres of water in the califont.   The problem is low-

mass califont are subject to fast cycling at low loads, which aggravates the performance during 

cycling.   

Gas main supply meter data analysis indicates a constant load on the multiple califonts. This load is 

made up primarily from the pipework distribution losses. A detailed performance monitoring of 

individual califonts will determine the group efficiency. 

Based on the current level of LPG gas use the improved efficiency of condensing califonts will reduce 

gas consumption by 15% equating to 34,100 kWh per annum. 

 

Domestic Hot Water Distribution  

Domestic hot water is supplied at 70°C to heat loops with circulation pumps to enable hot water 

distribution throughout the building.  

 

 

 

 

 

Tempering valves are installed at point of use to reduce delivery temperature to showers and hand 

basins.  
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The hot water distribution throughout the building is well insulated with plastic insulation spacers on 

each pipe clamp and insulation in good condition. 

 

 

 

 

 

 

 

 

 

   Hot water distribution insulated pipework 

 

Circulation Loop Energy Savings  

Based on daily profiles the majority of gas us on an annual basis is related to the circulation losses on 

the distribution system. Reduction in circulation timing from 10pm to 6am for example will reduce 

gas consumption by approximately 30%.  Event and tenant end use profiles should be developed to 

confirm hot water start and stop times and then include control within the BMS and an additional 

schedule. An eight hour reduction per day in circulated hot water will result in annual gas savings of 

75,000kWh. 

Localised Electric Cylinders  

If end use is isolated to specific areas then the installation of local electric cylinders may allow the 

LPG system distribution network to be closed down for greater periods. Detailed hot water end use 

analysis would be required. 

BMS Monitoring of LPG Hot Water System 

The main LPG meter should have a pulse output installed to allow tracking of LPG use. 

The BMS system is not integrated within the domestic hot water system. The installation of a flow 

meter on the cold water feed will allow tracking of hot water end use volumes. Logging in the BMS 

will allow a reduction in LPG consumption on the distribution loop based on recorded trends of no 

cold water make up flow i.e. 8hrs per day.  

Temperature sensors installed within individual califonts will provide logging of LPG use within each 

unit and provide base data on the level of purging. Mains control signals will allow random use of 

individual califonts to meet hot water demand and reduce purging to increase system efficiency.  
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Lighting 
The stadium opened on 5th August 2011 and much of the lighting has been in operation for the past 

eight years.  Lighting throughout the site is showing a number of issues: 

 

 Luminaires are dirty lowering light output 

 Lamps are at end of life, showing signs of lamp depreciation with reduced lux levels 

 Many lamps in fittings have failed 

 Aged halogen lighting is providing low lux levels 

 Compact Fluorescent Lamps (CFL) have low lumen output due to lamp depreciation 

 Lighting is left on in service duct areas and unoccupied spaces  
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Existing LED Upgrade 

The ground floor delivery corridor has recently had an upgrade from 36watt fluorescents to led 

fittings that are providing good level of illumination. Occupancy sensors have been installed which 

will reduce energy waste over time. 

 

 
 New LED Fittings      Removed Fluorescents 

 

 

Passive infrared sensors 

The majority of intermittent use spaces have passive infrared light sensors that automatically turn 

on lighting when occupied. Lamps in these areas are generally in good condition with high lumen 

output. Expanded use of both passive and ultrasonic sensors will reduce lighting waste by stadium 

and tenant staff. 

 

 

 

 

 

 

 

 

Lights in this area left on 

 

 

 

 

 

 

 

 

 

 

Player changing room- Passive infrared control 
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Compact Fluorescent’s 

 There are a large number of Osram Dulux T/E Plus 32w compact fluorescents within the entrances, 

lounges and corporate boxes that have reached end of life with low lumen output. Led replacements 

should be considered. A 10 watt led fitting will provide sufficient lumen output and reduce energy 

consumption by 60%.    

 

 

Osram 32 Watt CFL installed in Bramwell Lounge 

 

Lounge – Corporate box lighting 

There is a mix of lighting in the Heartland lounge with a mix of fluorescents, large round luminaires 

with dimming capability and servery led downlights. Lights were left on with no occupants.  

 

The Bramwell Lounge has 24 downlights that should be replaced with Led fittings as lighting levels 

from these fittings are poor. 

Each corporate box has two 50 watt halogens above servery, six compact 32w, and four halogen 

downlights. The larger corporate boxes have twice the standard corporate box. Corporate box 

lighting is controlled by occupancy sensor and can be overridden by manual switching. A number of 

suites were on during audit. A total lighting upgrade to dimmable led fittings should be considered. 
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Drink Chillers 
There are a large number of Scope BackBar drink chillers running in the lounges that are used 

intermittently, the average load being 580w per unit and calculations indicate at 30% duty cycle 

annual waste of 1,500 kWh per annum or 80- 90% of energy input based on event numbers. Product 

life and condition should be investigated to determine if intermittent cooling has an impact. If there 

is not an impact on product, there is potential to turn off chillers for long periods and start chilling 24 

hours before an event. 

 

 

SKOPE BackBarX 3 Door Chillers 

 

Empty Chillers and freezers 

There are a number of empty chillers that are running without product. These should be switched 

off between events. An empty chiller has cooled the air to the desired temperature; however this air 

has very little thermal capacity being 1/1000th of the fluid thermal capacity in drinks or ice-cream. 

Loading up units before events to allow cool down period will be no different if just switched on 

after loading compared to having it run for weeks between events.  
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Refrigeration 
There is a number of walk- in freezers utilised for catering by tenant Compass. Improved BMS 

control of chillers will allow a reduction in CPD line charges if chiller units can be turned off for a 

period. Walk in freezers for example set point is typically -18°C , power to the unit would be 

removed until a 3°C rise in temperature -15°C . Control would then energise freezer to maintain set 

point of -18°C. This depends on the stored product mass which may allow a period of hours during 

CPD signal. Empty freezers and chillers should be switched off. 

 

 

Chiller and Freezer Compressors    Empty Chiller 

Roof Compressor Operation 
The world’s first permanently covered stadium with a natural turf pitch, Forsyth Barr is the most 

advanced stadium in the world. Commissioned for the 2011 Rugby World Cup the stadium offers 

unprecedented comfort to over 30,000 spectators and players without compromising the sport. 

Two years of rigorous testing and countless studies established that grass flourishes under ETFE. 

Natural grass offers better traction, lowers injury risk, and improves safety. The design and 

engineering of the roof maximises the properties of Ethylene Tetrafluoroethylene (ETFE) allowing 

optimal solar light transmission while natural ventilation is provided by raised façades. The 

supporting structure spans 105 meters with an internal roof clearance of 37 metres made possible 

by ETFE’s light weight properties (approximately 1% weight of glass). 

The benefits that accompany the use of ETFE cushions include good energy saving potential due to 

their daylight transmittance, low embodied energy, light weight and thermal behaviour that is 

comparable to that of an average double glazed unit. 

There are seven Vector Foiltec compressors in operation to maintain the 220Pa (0.032PSI) pressure 

within a number of ETFE cushions that make up the roof area. Three compressors located on the 

west wall level 1 and four compressors located on south stand level 5.  

Reduced pressure based on wind speed 

Compressor pressure may be reduced based on wind speed to provide compressor energy savings, 

Vector Foiltec would need to confirm that there would be no impact on the ETFE material from 

pressure variation and compressors have BMS control capability. 
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BMS Graphic snapshot below indicates all compressors are normally in operation to maintain roof 

segments cushion effect. 

 

 

 

Individual two stage single phase compressors have pressure feedback controlling internal variable 

speed drive. The compressors will automatically increase airflow to meet desired pressure if cushion, 

ducts or interface joints are leaking. 

Roof compressor pressure feedback tube on delivery duct 

There is no BMS tracking of compressors loading related to any air pressure leakage. It is 

recommended that individual current sensors on each compressor are installed and linked into BMS. 

BMS tracking will allow compressor set point alarms, early detection of leaks and reduce any 

ongoing electricity use between roof servicing by Vector Foiltec.   

  



P a g e  | 29 

 

NRG Consultants Ltd Dunedin Venues May 2019 

Stadium lights 
The stadium Lights consist of 170 Philips MHN2000 SE metal halide Lamps in Arena Vision MVF404 

fittings distributed around the field (refer Appendix 7). With ballast losses, energy consumption per fitting 

is 2,120 watts; lamp life average is 3,000 hrs. Total energy load of field lighting is 360kW. 

 

Due to the intermittent use during events the existing lamps will have a 10 year life. There were 

approximately 15 high level lighting events during 2018 and a number of partial lighting events with 

an estimated running time under 300 hours per year. However as hours of use increase individual 

lamps failures will begin to cycle on and off during events causing a small annoyance for spectators 

and lux level variation for TV broadcasts.  

 

 

Installation detailing Arena Vision MVF404 fittings 
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The installation of LED fittings should be considered as a long term strategy to lower energy cost and 

reduce line charges. Lamp lumen efficiency for a LED fitting is 50 lumens per watt compared to a 

Metal Halide fitting of less than 30 lumens per watt.  An energy reduction of over 30% for same 

lumen levels on the playing field. A Philips Arena Vision LED gen2 fitting has an energy consumption 

of 1,490 watts and rated life at L70 deprecation is 100,000 hrs (refer appendix 8). Total field lighting 

energy load would reduce from 360kW to 254kW a reduction of 105kW. 

 

A detailed comparison between led and metal halide is included in Appendix 6.  

The key advantages of led fittings are: 

 Long life 100,000hrs 

 Low lifetime maintenance costs 

 Instant start 

 Dimming capability 

Operational costs indicate that the change to LED system will be based on future component failure 

rates following each lamp change. The low running hours and weather protected location would 

indicate that the installation of LED based lighting is not economic based on a simple maintenance 

programme for existing lamps. 

 

Metal Halide Yr 10 Yr20 Yr 30 Yr 40

Hours 3,000       6,000       9,000       12,000       

Lamp replacement cost $ $143,000 $150,150 $157,658 $165,540

Replacement Parts % 5% 10% 15% 20%

Replacement Parts $ $12,430 $24,860 $37,290 $49,720

Metal Halide $155,430 $175,010 $194,948 $215,260

Cumulative cost $155,430 $330,440 $525,388 $410,208

Led  $792,000 100,000hrs
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Weather Station Failure 
The weather station anemometer has an error reading wind speed at 248.4km/hr. The BMS system 

does not currently use the weather data .This will require repair if weather input is to be utilised 

within future BMS programming.  
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Appendix 1 -  Hi Efficiency Califont Data 
 

 

 

 

Appendix 2  -  Growing Lamp Data 
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Appendix 3 – Air Handler -  Press Conference room 
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Appendix 4  - Air Handler - Members Lounge 
 

A PA3050RKG reverse cycle heat pump unit is installed to supply heat and cooling to the Members 

Lounge. Rating of 4,750 litres per sec providing 90kW of Cooling / Heating duty. 
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P a g e  | 37 

 

NRG Consultants Ltd Dunedin Venues May 2019 

Appendix 5 - Temperzone  Air Handler Model Specifications 
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Appendix 6 – Stadium lighting comparison with LEDs 

 

Topic LED Notes Metal Halide Notes Winner

Correlated Color Temperature

LEDs are available in a wide range of color temperatures that 

generally span from 2200K-6000K (ranging from “warm” 

yellow to light or “cool” blue).

Metal halide lamps generate a very cool white light. They 

are available in color temperatures as low as 3000K. Some 

metal halides are available with extremely cool color 

temperatures up to 20,000K.

-

CRI (read more here)

CRI for LED is highly dependent on the particular light in 

question. That said, a very broad spectrum of CRI values is 

available ranging generally from 65-95.

Metal halides are perhaps the best source of high CRI 

white light on the market.

Metal 

Halide

Cycling (Turning On/Off)

LEDs are an ideal light for purposely turning on and off 

because they respond rather instantaneously (there is no 

warm up or cool down period). They produce steady light 

without flicker.

Metal Halide lights require a notoriously long warm up 

period. Many stadiums have traditionally relied on metal 

halide lights but the bulbs can take 15-30 minutes to get to 

full operating power.

LED

Dimming

LEDs are very easy to dim and options are available to use 

anywhere from 100% of the light to 0.5%. LED dimming 

functions by either lowering the forward current or 

modulating the pulse duration. LED lights are not compatible 

with traditional incandescent dimmers (which lower the 

voltage sent to the light) so you need to purchase LED 

dimmer switches as well if you want to dim.

Metal halide lights can be dimmed through the use of 

different electric or magnetic ballast but the process 

changes the voltage input to the light and can 

consequently alter the light characteristics. Generally 

speaking metal halide lights are less efficient when run at 

less than full power.  In some cases dimming can also cause 

the light to prematurely expire.

LED

Directionality

LEDs emit light for 180 degrees. This is typically an advantage 

because light is usually desired over a target area (rather 

than all 360 degrees around the bulb). You can read 

more about the impact of directional lighting by learning 

about  a measurement called “useful lumens” or “system 

efficiency.”

Metal Halide lights are omnidirectional meaning they emit 

light for 360 degrees. Much of these emissions must be 

reflected and/or redirected which means losses and lower 

overall system efficiency.

LED

Efficiency

LEDs are very efficient relative to every lighting type on the 

market and extremely efficient relative to incandescent 

bulbs. Typical source efficiency ranges 37 and 120 

lumens/watt. Where LEDs really shine, however, is in their 

system efficiency (the amount of light that actually reaches 

the target area after all losses are accounted for). Most 

values for LED system efficiency fall above 50 lumens/watt.

Metal Halide lights have average efficiency (75-100 

lumens/watt source efficiency). They lose out to LEDs 

principally because their system efficiency is much lower 

(<30 lumens/watt) due to all of the losses associated with 

omnidirectional light output and the need to redirect it to 

a desired area.

LED
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Lifespan

LEDs last longer than any light source commercially available 

on the market. Lifespans are variable but typical values range 

from 25,000 hours to 100,000 hours or more before a lamp or 

fixture requires replacement.

Metal Halide lights have an better lifespan relative to old 

technology like incandescent lights but they have a short 

lifespan compared to LED. Typical lifespan values range 

from 6,000 hours to 15,000 hours before a bulb requires 

replacement. Note: sometimes metal halide lights need to 

be changed out before the end of their useful life to 

preempt serious degradation effects like color changes or 

cycling.

LED

Lifetime Costs

LED lighting has relatively high initial costs and low lifetime 

costs. The technology pays the investor back over time (the 

payback period). The major payback comes primarily from 

reduced maintenance costs over time (dependent on labor 

costs) and secondarily from energy efficiency improvements 

(dependent on electricity costs).

Metal halide lights are relatively cheap to purchase but 

they are relatively expensive to maintain. Metal halide 

bulbs will likely need to be purchased several times and 

the associated labor costs will need to be paid in order to 

attain the equivalent lifespan of a single LED light.

LED

Maintenance Costs

As a result of the operational lifetimes of LEDs and the 

frequency with which bulbs have to be changed out, LEDs are 

by far the best on the market in regards to lifetime costs.

Metal halide bulbs require regular relamping and ballast 

replacement in addition to the labor cost to monitor and 

replace aging or expired lights several times within the 

typical lifespan of a single LED.

LED

Upfront Costs

LED light costs are high but variable depending on the 

specifications. The typical 100W-equivalent LED light costs 

somewhere between $10 and $20.

A 100W Metal Halide light costs somewhere between $10 

and $30 per bulb depending on the specifications.
-

Shock Resistance
LEDs are solid state lights (SSLs) that are difficult to damage 

with physical shocks.

Metal halide bulbs are relatively fragile. Perhaps more 

importantly, broken metal halide bulbs require special 

handling and disposal due to hazardous materials like 

mercury inside of many lights.

LED

Size

LEDs can be extremely small (less than 2mm in some cases) 

and they can be scaled to a much larger size. All in all this 

makes the applications in which LEDs can be used extremely 

diverse.

Metal halide bulbs can be small but typically aren’t 

produced below roughly a centimeter in width.  The size of 

the lamps is limited by the wattage and light output 

required for a given application.

LED

Cold Tolerance
Minus 40 Degrees Celsius (and they will turn on 

instantaneously).
Minus 40 Degrees Celsius. LED
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Heat Tolerance

100 Degrees Celsius. LEDs are fine for all normal operating 

temperatures both indoors and outdoors. They do, however, 

show degraded performance at significantly high 

temperatures and they require significant heat sinking, 

especially when in proximity to other sensitive components.

We couldn’t find any objective data on metal halide bulb 

performance in high temperature situations. If you have 

any information please contact us.

-

Warm-Up Time
LEDs have virtually no warm-up time. They reach maximum 

brightness near instantaneously.

Metal halide lamps require a noticeable warm-up time that 

varies depending on the light. Metal halide lights for 

sporting stadiums might take 15-20 minutes to arrive at 

maximum brightness.

LED

Warranty Often 5 to 10 years. Typically 1-2 years. LED
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Appendix 6 -  BackBar Three Door Chiller Specifications 
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Appendix 7 – ArenaVision MVF404 fitting 
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Appendix 8 – ArenaVision LED gen2 
 

 


