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Maintenance factor L and B values misuse and use

Why a Maintenance Factor?

How to cope with it?



What’s the Problem?

Too many factors/too much data:

Lx

By

CFV

MxFy

Mx

LxBy

AFV

How do I use them?
Why do I need them?
What is best?      L80B50      or      L70B10



Why a Maintenance Factor (MF)

The lightlevel of “installed artificial light” will decrease in time of use

Therefor to guarantee the ‘maintained lightlevel ( EN12464-1) a reserve is needed

This reserve depends on

- LLMF: Lamp Lumen Maintenance Factor

- LSF: Lamp Survival Factor

- LMF: Luminaire Maintenance Factor

- RMF: Room Maintenance Factor

MF = LLMF x LSF x LMF x RMF



How to calculate a Maintenance Factor (MF)

• LLMF = lowest values per product range

• LSF = 1 (we take in account spot replacement see Cx for lifetime drivers)

• LMF = 0,95 for clean offices, 0,89 for normal industrial environments

• RMF = 0,94 for clean offices (reflection factor 70/50/20) of 0,95 for normal industrial
environments (50/30/20), subject to 3-yearly cleaning (in accordance to CIE97)

Example LLMF 97%

MF: 97 x 1 x 0,95 x 0,94 = 0,87



Why a Maintenance Factor

The ‘reserve’  determines also the energy consumption

Evolution in offices NBN EN 124646-1:2021  500lux →1000lux :

Reserve on 500 lux is half the reserve on 1000lux 

MF = 0,87  → 500 lux gives a new value of 500/0,87 = 575 lux or 75 lux reserve

→ 1000 lux  gives a new value of  1000/0,87 = 1150 lux or 150 lux reserve

The higher the MF the lower the reserve is……

…Energy costs… we ALL are aware…



Impact on your installation

18 luminaires 24 luminaires
0,86W/m²/100lx 1,25W/m²/100lx 



Depreciation factor in lighting studies

MF   ≠   LLMF



How do we calculate a Maintenance Factor

LED – LM-80-08

Projection: TM-21-11

Lamp/Luminaire – LM-84-14

Projection: TM-28-14



Luminaire LLMF is also about…



Limitations of LM-80: Test Conditions

LM-80:
• Heatsink with Ts-control
• Standard environment (25°C)

Ta 25°C

IEC62717:
• Environment integral @ Ts
• Higher stress compared to LM-80
• Closer to real life condition

Ta 85°C





Limitations LM-80: Test Period

• Limited output reduction @ 10khrs
• Sample variations ~ measurement noise
• Big impact on TM-21

❖ Data Set 1 LLMF(50khrs) > 99%
❖ Data Set 2 LLMF(50khrs) = 93%
❖ Identical LED! 



LM80 = B50

B10-methodology for LED’s does not exist

Bxx = Expected failure rate of maximal xx % within poulation
= Life expectancy of minimal 100-xx % within population
= Life expectancy with reliability of 100-xx % 

L80B50 or L70B10?



B50/B10 



B50 /B10



B50/B10 conclusion



Documents :

BIV Code van goede praktijk  - Code de bonne pratique(2007 no LED…)



Documents :

Groen Licht Vlaanderen MF en levensduur (2017)



Documents :

Lighting Europe Evaluating performance of LED based Luminaires (2018)



Documents :

ISO CIE TS 22012 (2019)



Conclusions

❑LM-80 results cannot be projected directly to luminaire lifetime

❑LM-84 as alternative too expensive/time consuming

❑B10-methodology for led luminaires does not exist!

❑B50 from LM-80 most simple/correct – but no warranty neither!

❑Best practice proposal: publication of single B-lifetime with omission of any
percentile (reminder - just an estimate, not exact science) 



L and B values

Questions?


