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Disclaimer

This presentation contains potential fire protection related analyses for certain areas -industrial, 

commercial or residential facilities, any type of object / operation or product & system type- which 

may be exposed or part of a fire risk (analyze). Any data shared that could mistakenly be used to 

mitigate risks or failures shall be executed on a case-by-case basis considering local legislation, 

regulation, test protocols and/or standards and project-specific parameters; So far as VdS 

Netherlands, shown at the homepage (www.vds-nederland.nl) provide information free of charge, 

this is done in good faith and without any liability.
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VdS long history



VdS long history
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Why testing e.g. old sprinklers
How does it look?
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ESFR K25 (2002) dirt at sealing Spray obstruction by sealing Sealing assembly blocking

K-factor reduction >10% K-factor reduction >30% K-factor reduction >30%
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Overview of standards
What to do?
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DESCRIPTION

REQUIREMENTS FOR OLD SPRINKLER CHECK

VDS 2091 TB80 FM 2-81 NFPA 25

Initial sample size

E.g. up to  5000spk / 20 
samples.

Minimum 20 / building

A standard building of 
18.000 m2 = 1%

Minimum 4, or 1% per 
sprinkler type

xxx
Minimum 4, or 1% per 
object section

Actions at the lab

Visual assessment

a) 20% of the sprinklers 
(usually 4) test nominal 
response temperature

b) 80% percent of the 
sprinkler functional test

Per selected test protocol xxx

Visual assessment, pass, 
then second test at the lab

a) Functional test at 0.5 bar

b) RTI testing

- SR sprinkler RTI ≤ 350 

- QR sprinklers RTI ≤ 65

- ESFR sprinklers RTI ≤ 50



Overview of standards
Then what?
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DESCRIPTION

REQUIREMENTS FOR OLD SPRINKLER CHECK

VDS2091 TB80 FM 2-81 NFPA 25

Interval

- Generally every 25 years

- Dry pendent in wet 12.5 
years

- Dry pendent in dry 6.25 
years

- Safety double sprinkler 
after 12.5 years

- The sprinkler should be 
replaced after 50 years

- Replace or test every 50, 
or test continuing every 
10 years.

- Every 15 years via the 
pipe network inspection, 
visual check 5 sprinklers. 
If necessary replace or 
test.

- Fusible link > 182°C, every 3 
years

- O-ring sprinklers, every 5 
years

- Dry type sprinklers, every 15 
years. Replace al dry-type 
sprinkler before 2003

- After fire, replace all non-
operated sprinklers within a 
minimum of 6 m of any 
operated sprinklers

- Conduct a physical an visual 
inspection of sealed concealed 
sprinklers. Physically minimum 
of 10% of the total number per 
room, and visually inspect all 
remaining sprinklers

- SR after 50 years, then every 10 
years up to the year 75, from the 
year 75 every 5 years. (50->60-
>70->75->80->85...etc.)

- QR & ESFR after 20 years, then 
every 10 years up to 75 years, 
from 75 years every 5 years.

- > 163°C Fusible link every 5 
years.

- Dry sprinklers - after 15 years, 
further checks every 10 years

- Listed corrosion resistant 
sprinklers in hostile environments,
every 10 years. Non listed, every 5 
years

Then what

The error rate possibly 
causing failure > 2,5% 

The error rate possibly 
causing impairment  > 25

The sum of both > 25%

Addition sample tests may 
be sensible other wise 
replace all sprinklers

Test fails, replace all 
sprinklers or redo test with 
4% of total installed

xxx
If one sprinkler does not 
meet requirement, all 
should be replaced



Overview of standards
Test protocol reverence
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DESCRIPTION

REQUIREMENTS FOR OLD SPRINKLER CHECK

VDS 2091 TB80 FM 2-81 NFPA 25

Standard reverence

EN 12259-1, Annex B 
(temp)

EN 12259-1, Annex C (flow)

EN 12259-1, Annex E
(function)

Depending on selected test 
standard

xxx

EN 12259-1, Annex E (0,5b 
function)

EN 12259-13,  Annex G       
(ESFR @ RTI ≤ 50)

UL199



Standard samples
VdS  2091 NFPA 25 TB80 5.13

location & number samples location & number of sample (location) what to do with failures
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VdS 2091 test procedure
Sprinkler test
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Additional measures shall be taken if:

the error rate possibly causing failure > 2,5% (5% or 3,25%)

the error rate possibly causing impairment  > 25% (<50% or <35%);

the sum of both > 25% (<50% or 37.5%)
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Trestholds EN12259-1 Annex B
Nominal operating temperature
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Nominal operating temperature
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Trestholds EN12259-1 Annex B
Functional test and test of water flow (K-factor)
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Five year test data from lab



Test result analyse
Both, impairment & failure = nicht bestanden
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Batch test past 5 years Pass / fail of batches Overview pass/fail past 5 years

Batch analyse per activation element Pass / fail of batches



Test result analyze
Both, impairment & failure = nicht bestanden
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Batch test per sprinkler position (value) Batch per sprinkler position (%)

Batch test per system type (value) Batch per system type (%)



Test result analyze
Both, impairment & failure = nicht bestanden
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VdS 2091 test procedure, Netherlands
Both, impairment & failure = fail
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All sprinkler test  2018 - 2022: 224 batches & 2105 sprinklers

pass fail total

batches 69% 31% 100%

sprinkler 64% 36% 100%

lodge spray K-F >10 % red K-F 30% red opening red

3% 1% 57% 17% 21%

Wet system  2018 - 2022: 174 batches & 1776 sprinklers

pass fail total

batches 66% 34% 100%

sprinkler 62% 38% 100%

lodge spray K-F >10 % red K-F 30% red opening red

2% 1% 58% 18% 22%

Dry pipe system  2018 - 2022: 29 batches & 156 sprinklers

pass fail total

batches 86% 14% 100%

sprinkler 89% 11% 100%

lodge spray K-F >10 % red K-F 30% red opening red

0% 0% 63% 13% 25%

Dry sprinkler  2018 - 2022: 49 batches & 242 sprinklers

pass fail total

batches 76% 24% 100%

sprinkler 73% 27% 100%

lodge spray K-F >10 % red K-F 30% red opening red

3% 3% 50% 13% 31%

• Lodge - Lodgment (closing part that gets stuck on the deflector)

• Spray - spray impediment (e.g. in the case of a damaged spray disc)

• K-F >10% red - K-Factor Reduced greater than 10%

• K-F 30% red - K-Factor Reduced greater than 30%

• Opening red - stuck cap (the cap prevents the flow of water)
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Response time index
EN12259-13, 4.15.1
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RTI =
−𝑡𝑟 (𝑢)

1/2

𝑙𝑛 1−
∆𝑇𝑏

൘
∆𝑇𝑏

∆𝑇𝑔

tr = time van activation (seconds)

U    = actual air velocity test section of the duct, 2.56 ± 0.07 m/s

ΔTb = average sprinkler operating temperature minus the ambient temperature, in °C

ΔTg = actual temperature of the gas (1970C) minus the ambient temperature, in °C.

EN12259-13, 4.15.1

The conductivity (C factor) is set to zero. Because ESFR sprinklers are designed to 
operate quickly, the contribution of conductivity to overall sensitivity negligible.



RTI results
ESFR approval test
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ESFR type @ lab Metric K-factor RTI-value √(m*s)

(excl. C-value

K14 bulb 68oC @ 

VdS 202 26,7
K14 bulb 68oC @ 

Lab Y 202 24,1
K17 link 74oC @ 

VdS 242 27,0
K17 link 74oC @ 

Lab Y 242 31,2
K17 link 100oC @ 

VdS 242 28,0
K22 link 74oC @ 

VdS 323 28,0

Average:    27,5



RTI results per EN 12259-13, 4.15.1
ESFR installed sprinkler
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Type Productio

n year Number

Plunge

test air 

temp (0C)

Plunge test air 

velocity (m/s)

Activation

(s)

RTI-value 

√(m*s)

(excl. C-value)

ESFR 

K360

74 oC
2002

1 197,3 2,57 4,9 23,3

2 197,3 2,57 5,0 23,8

3 197,5 2,55 5,7 27,1

4 197,3 2,57 5,4 25,7

5 197,2 2,55 4,1 19,4

Nominal -> 197±6 0C 2,56±0,07m/s Average-> 23,9
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VdS lab is planning to update ESFR old sprinkler test
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Considerations: With (like NFPA) or without RTI test?

If testing RTI for ESFR, why not for any storage 
sprinkler?

Starting pressure at flow test: 0,5 bar (like NFPA) or take 
the lowest design pressure?

How many samples per batch?

So far, 80% of ESFR pass the functional test
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Sprinkler pipe inspection



Sprinkler pipe inspection: Why?
Pipes change on the inside
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Sprinkler pipe inspection: Why?
Pipes change on the inside
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Sprinkler pipe inspection: Why?
Pipes change on the inside

In open water (Rivers, ponds) ➔ 100% sure to find sediment in de pipes

Dry pipe installations ➔
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Sediment
18%

No sediment
82%

Sediment in Dry pipe branchelines

Sediment
40%

No sediment
60%

Sediment in Dry pipe cross mains



Sprinkler pipe inspection: Why?
Wall thickness changes too

Micro organism Typical air - water line                General Corrosion
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VdS Nederland is  NEN-EN-ISO 17020 Type A
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How to connect?



Our inspectors are available, transparent & open
This is Leo ☺
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Visit our website for more information
www.vds-nederland.nl or info@vds-Nederland.nl
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http://www.vds-nederland.nl/
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