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Objective

Develop a methodology for 
calculating energy savings from 
commercial lighting efficiency 
projects



Principles

Maximise eligible lighting measures
Minimise transaction costs
Robust, credible & accurate
Allow for emerging technologies
Reasonable additionality
Ex-ante
Lighting quality



Scope

Commercial lighting:
Lighting for general purpose 
illumination in the non-residential 
sector
Including common areas of 
apartment buildings



DAF vs Formulae

DAFs create de-facto 
“endorsement” for products
Commercial lighting products are 
application specific
Too many DAFs needed



DAF vs Formulae (2)
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Energy: 0.50 0.55 0.82 0.89 0.95 1.02 1.00 1.10 1.65 1.78 1.90 2.05 1.50 1.65 2.47 2.67 2.86 3.07 1.99 2.20 3.29 3.55 3.81 4.10
Energy

Luminaire Type (MWh)
T8
T8, 1 x 18W lamp,  B2 control gear 0.78 0.28 0.23 - - - - - - - - - - - - - - - - - - - - - -
T8, 1 x 18W lamp,  C control gear 0.84 0.34 0.29 0.02 - - - - - - - - - - - - - - - - - - - - -
T8, 1 x 36W lamp,  B2 control gear 1.32 0.82 0.77 0.50 0.43 0.37 0.30 0.32 0.22 - - - - - - - - - - - - - - - -
T8, 1 x 36W lamp,  C control gear 1.38 0.88 0.83 0.56 0.49 0.43 0.36 0.38 0.28 - - - - - - - - - - - - - - - -
T8, 2 x 18W lamp,  B2 control gear 1.56 1.06 1.01 0.74 0.67 0.61 0.54 0.56 0.46 - - - - 0.06 - - - - - - - - - - -
T8, 2 x 18W lamp,  C control gear 1.68 1.18 1.13 0.86 0.79 0.73 0.66 0.68 0.58 0.03 - - - 0.18 0.03 - - - - - - - - - -
T8, 2 x 36W lamp,  B2 control gear 2.64 2.14 2.09 1.82 1.75 1.69 1.62 1.64 1.54 0.99 0.86 0.74 0.59 1.14 0.99 0.17 - - - 0.65 0.44 - - - -
T8, 2 x 36W lamp,  C control gear 2.76 2.26 2.21 1.94 1.87 1.81 1.74 1.76 1.66 1.11 0.98 0.86 0.71 1.26 1.11 0.29 0.09 - - 0.77 0.56 - - - -
T8, 3 x 18W lamp,  B2 control gear 2.34 1.84 1.79 1.52 1.45 1.39 1.32 1.34 1.24 0.69 0.56 0.44 0.29 0.84 0.69 - - - - 0.35 0.14 - - - -
T8, 3 x 18W lamp,  C control gear 2.52 2.02 1.97 1.70 1.63 1.57 1.50 1.52 1.42 0.87 0.74 0.62 0.47 1.02 0.87 0.05 - - - 0.53 0.32 - - - -
T8, 3 x 36W lamp,  B2 control gear 3.96 3.46 3.41 3.14 3.07 3.01 2.94 2.96 2.86 2.31 2.18 2.06 1.91 2.46 2.31 1.49 1.29 1.10 0.89 1.97 1.76 0.67 0.41 0.15 -
T8, 3 x 36W lamp,  C control gear 4.14 3.64 3.59 3.32 3.25 3.19 3.12 3.14 3.04 2.49 2.36 2.24 2.09 2.64 2.49 1.67 1.47 1.28 1.07 2.15 1.94 0.85 0.59 0.33 0.04
T8, 4 x 18W lamp,  B2 control gear 3.12 2.62 2.57 2.30 2.23 2.17 2.10 2.12 2.02 1.47 1.34 1.22 1.07 1.62 1.47 0.65 0.45 0.26 0.05 1.13 0.92 - - - -
T8, 4 x 18W lamp,  C control gear 3.36 2.86 2.81 2.54 2.47 2.41 2.34 2.36 2.26 1.71 1.58 1.46 1.31 1.86 1.71 0.89 0.69 0.50 0.29 1.37 1.16 0.07 - - -
T8, 4 x 36W lamp,  B2 control gear 5.28 4.78 4.73 4.46 4.39 4.33 4.26 4.28 4.18 3.63 3.50 3.38 3.23 3.78 3.63 2.81 2.61 2.42 2.21 3.29 3.08 1.99 1.73 1.47 1.18
T8, 4 x 36W lamp,  C control gear 5.52 5.02 4.97 4.70 4.63 4.57 4.50 4.52 4.42 3.87 3.74 3.62 3.47 4.02 3.87 3.05 2.85 2.66 2.45 3.53 3.32 2.23 1.97 1.71 1.42
T12
T12, 1 x 20W lamp,  C control gear 0.90 0.40 0.35 0.08 0.01 - - - - - - - - - - - - - - - - - - - -
T12, 1 x 40W lamp,  C control gear 1.50 1.00 0.95 0.68 0.61 0.55 0.48 0.50 0.40 - - - - 0.00 - - - - - - - - - - -
T12, 2 x 20W lamp,  C control gear 1.80 1.30 1.25 0.98 0.91 0.85 0.78 0.80 0.70 0.15 0.02 - - 0.30 0.15 - - - - - - - - - -
T12, 2 x 40W lamp,  C control gear 3.00 2.50 2.45 2.18 2.11 2.05 1.98 2.00 1.90 1.35 1.22 1.10 0.95 1.50 1.35 0.53 0.33 0.14 - 1.01 0.80 - - - -
T12, 3 x 20W lamp,  C control gear 2.70 2.20 2.15 1.88 1.81 1.75 1.68 1.70 1.60 1.05 0.92 0.80 0.65 1.20 1.05 0.23 0.03 - - 0.71 0.50 - - - -
T12, 3 x 40W lamp,  C control gear 4.50 4.00 3.95 3.68 3.61 3.55 3.48 3.50 3.40 2.85 2.72 2.60 2.45 3.00 2.85 2.03 1.83 1.64 1.43 2.51 2.30 1.21 0.95 0.69 0.40
T12, 4 x 20W lamp,  C control gear 3.60 3.10 3.05 2.78 2.71 2.65 2.58 2.60 2.50 1.95 1.82 1.70 1.55 2.10 1.95 1.13 0.93 0.74 0.53 1.61 1.40 0.31 0.05 - -
T12, 4 x 40W lamp,  C control gear 6.00 5.50 5.45 5.18 5.11 5.05 4.98 5.00 4.90 4.35 4.22 4.10 3.95 4.50 4.35 3.53 3.33 3.14 2.93 4.01 3.80 2.71 2.45 2.19 1.90



Formulae

1.  Energy saving = 
baseline energy consumption 
-

 
upgrade energy consumption



Formulae (2)

2.  Baseline and upgrade energy 
consumption:

Σlamps

 

(   LCP x  Asset Lifetime  

x  Annual Operating Hours  

x  CM  x  AM   )



Database



Database (2)

Database looks up values for LCP, AM, 
CM, etc.

Ballast EEI: A1 A2 A3 B1 B2 C D 
T8 and T12 

Lamps NLP + 2 NLP NLP + 2 NLP + 6 NLP + 8 NLP + 10 NLP + 12 

T5 Lamps 1.13 x NLP 
+ 2.5 

1.08 x NLP 
+ 1.5 

1.13 x NLP 
+ 2.5 N/A N/A N/A N/A 

CFLn Lamps NLP + 3 NLP + 1 NLP + 3 NLP + 5 NLP + 7 NLP + 9 NLP + 11 
NLP = nominal lamp power 



Database (3)

T5 Lamps
y = 0.13x + 2.47

y = 0.08x + 1.54
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Database (4)

CM:

AM:   1.0 or 1.3

Occupancy 
Sensor 

Daylight-
Linked 
Control 

Programmable 
Dimming 

Manual 
Dimming 

Maximum 
Allowable 

Total 
0.7 0.7 0.85 0.9 0.6 

 



Other Relevant Info

Asset lifetime ≈ 10 years (or nominal 
lamp life)
Default annual operating hours:

Road:  4,500 hours p.a.
Other:  3,000 hours p.a.

Can apply (in advance) for non-default 
values



Other Relevant Info (2)

If subject to Building Code, Baseline 
consumption based on IPD required
Pre-approval required for LED, 
induction lighting, T5 Adaptors, voltage 
reduction, technology not in DB
Administrator can require independent 
verification of performance claims



Evidence

Range of evidence categories
Proponent / occupant declarations 
Database upload capability?



Project Guidelines (Summary)

High power factor equipment 
No change in use
De-lamping permanent
Light levels measured / modelled 
before and after installation
AS/NZS 1680 for maintained 
illuminance, uniformity, colour 
temperature, colour rendering, glare
Road Lighting: comply AS/NZS 1158



Simple Case Study

Per 100m2 office space:
B2 triphosphor for HP A2 triphosphor 
luminaires
IPD from 10.5 to 5.5 W/m2

24 lamps to 15
+ occupancy & daylight control
Reduce cost from $3000 to $2300 
(~25%)



End

www.beletich.com.au
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