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 Sensor technology  PI 44.8 

  
Water detectors – Attenuation change 

 

General 
 
 

Attenuation changes in communication cable systems are brought about 
by the activation of fibre-optic water detectors used with the Dark Fiber 
Test (inactive) & Active Fiber Test (active) monitoring options 

 
 
 

Water detectors are used to detect leaks. They serve to prevent transmission breakdown in 
telecommunication facilities, seepage from service or waste water in the earth or ground water 
pollution due to leakage of chemical substances. 

The principle of the water detector is based on the bending sensitivity of single-mode fibres in 

accordance with ITU-T G.652.D or ITU-T G.657.  

On contact with the medium to be 

detected, the water detector causes 

bending of a single-mode fibre selected 

for monitoring, resulting in a measurable 

increase in attenuation.  

 

 

 

There are various types of fibre-optic water detector, corresponding to market needs.  See the 

whole product range in selection table WO44 Part 0. 

 

In operation, the water detector fulfils the requirements laid down in DIN EN 60793-2-50 and IEC 

86A/1343/CD:2010, and does not interrupt on-going processes. 

 

 
 
 
 
 

  

 Abdichtsterne 

 Dichtbänder  

 Dichtmassen 
etc. 

 Kleine Verpackungseinheiten 

 Kein Mindestbestellwert 

 Kurze Lieferfristen 
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Permissible attenuation change/ Attenuation peaks according to the standard 
 

Requirements for single-mode fibres 

 
The requirements for single-mode fibres according to ITU-T G.652.D (03/2003) and the product 
specification for single-mode optical fibres (IEC 86A/843/ CDV:2003) DIN EN 60793-2-50 are:  
Proof stress 0.69 GPa = 8.8 N/sec:  corresponds to an outer fibre elongation of 1 %  
 = 50 x fibre Ø = 12.5 mm 

Acc. to the family specification for optical outdoor cables IEC 60794-3-10: 2002, the tensile 

strength of the (cabled) fibres may not exceed a third of the (uncabled) fibre tensile strength value. 

Proof stress 0,69 GPa = 8.8 N/sec: corresponds to an outer fibre elongation of 0.33 % 

 = bending Ø ~105 x D = ~ 24 mm 
 
Macrobending loss acc. to DIN EN 60793-2-50 draft 2010:11 

ITU Standards No. of coils 
 

Mandrel Ø 
[mm] 

Measuring 
wavelength 

[nm] 

 
[dB] 

ITU-T G.652.A/B 100 30 1625 nm < 0.1 dB 

ITU-T G.652.C/D 100 30 1550 nm < 0.5 dB 

ITU-T G.653.A/B 100 30 1625 nm < 0,1 dB 

ITU-T G.655.C 100 30 1625 nm < 0.5 dB 

ITU-T G.656 100 30 1625 nm < 1.0 dB 

ITU-T G.657.A 10 15 1625 nm < 1.0 dB 

ITU-T G.657.B2/B3 1 10 1625 nm < 0.2/ 0.1 dB 

ITU-T G.657.B3 1 7,5 1625 nm < 0.45 dB 
 

 

 

Requirements for the fibre-splice area of buried cables and cables in ducts 
 

1. According to the family specification for duct and directly buried telecommunication cables, 

IEC 60794-3-10: 2002, modified), and duct specification IEC 60794-3-2001, attenuation jumps of 

< 0.10 dB at 1550 nm, with a maximum dimensional deviation of up to max. 0.05 dB, are permissible if 

the fibres are identical  

2. Standard E DIN IEC 60794-5-10: 2008-07, paragraph 4.4.1.2.7 (ageing) contains the following:  

a) Family requirement 

After ageing of the single mode fibres, attenuation loss may not exceed 0.1 dB  

 b) Test conditions 

The temperature of the microduct cable is increased to 85°, maintained for 24 h, then brought down to 

23°C. The optical attenuation is measured when the cable temperature has stabilised. 

Property changes that may occur are shown in examples 2 and 3 on p. 3. 

The following cumulated attenuation modification is permissible, if the fibres are identical: 

At wavelength  1550 nm ~ 0,.25 dB 

 1625 nm ~ 0.35 dB 

 1650 nm ~ 0.45 dB 

3. The standard macrobending sensitivity and mode-field diameter tolerances (as set down in the generic 

specification for single mode fibres DIN EN 60793-2-50), and also the differences in the quality of fibres 

from individual manufacturers allow 

modifications of up to approx. 70% for identical optical fibres  

modification of over 100% for non-identical optical fibres, 

with one-sided back scatter measurement and in according with the fibre type.  
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Possible attenuation peaks in the fibre splice area of buried cables  
and cables in ducts 
 

According to paragraph 7 (optical cable design) of generic specification for outdoor cables IEC 60794-

3:2002: 7.1 General: The cable must be designed and manufactured for a foreseeable service life of at least 

20 years. As a result, the attenuation of the laid cable at operational measuring wavelengths may not exceed 

the value agreed upon by supplier and client /user. 

Experience has shown that attenuation increases not caused by water entry may occur in the joint 

area. See the following examples:  

Example 1: 

Fibre overlength in the cable 

These requirements are not always 

adhered to by all cable manufacturers 

due to factors of cable design and 

production technology 

 

Test result from Fibre Optics CT GmbH: 

Cable A-DF(ZN)2Y 12x8 E9/125 Lg, sample length 13,220 km 

Tube 1/fibre 5: 13,305 km 

Tube 7/fibre 7: 13,366 km     Δl = 61 mm 

Specified value: Δl shortest/ longest fibre 0.1%  

Actual value:  0.456% 

 

Example 2: 

Change in length of the first  

metre of a cut cable length 

after ageing 
 

Test result from Fibre Optics CT GmbH: 
Fibre (excess)length Actual: 0.456 % Specified: < 0.1 % 
Cable length change: Actual: 12.5 % Specified: < 3.0 % 
(No requirements acc. to the current state of technology) 

 
 

Example 3: 

Consequences if fibres 
vary too much in length 
(Example 1: 0.456%) 
or if the change in cable length 
is excessive 
(Example 2: 12.5%) 

Effect:  
Irreversible attenuation change  
(Here: between 4 and > 10 dB at the 
splice during and after ageing) 

Test results from Fibre Optics CT GmbH:

 

Ο Length change ~12.5%,               Length change < 3% 
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Producing measurable attenuation change in bending-insensitive fibres 
 

Background:  

The water detector works on the basis of the bending sensitivity of single-mode fibres. 

Depending on the water detector type, the following fibre bending-diameters are reached when the detector is 

activated. 

Fibre bending Ø 20 mm 

Replacement after activation:  approx. 90 days 

Art. No. 44.1 WS-B/K1 bending-insensitive fibres 
 with intermediately spliced 
 fibre ring ITU-T G.652.D 

Art. No. 44.2 WS-G bending-sensitive fibres 

Art. No. 44.1 WS-B/K1 makes it possible to produce measurable attenuation with "bending-insensitive" fibres 

in acc. with ITU-T G.657.A/B, while still allowing long enough time (approx. 90 days) to correct the fault and 

replace the activated water detector without any damage being caused to the fibres. The water detector 

contains a 1-metre length of bending-sensitive fibre which is spliced intermediately in the water detector. 

 

Example: measuring traces of the unactivated 44.1 WS-B/K1 water detector 

Messwellenlänge 1625 nm // Messrichtung A-B 

 
 
Insertion-Loss 
119L1K1A.001 = 0.279 
122L1K1A.001 =  0.491               ∆α 0,212 dB 

Messwellenlänge 1625 nm // Messrichtung A-B 

 
LSA-Attenuation 
119L1K1A.001 = 0.197 dB/km 
122L1K1A.001 = 0.196 dB/km       ∆α -0.001 db/km 

 

 
 

 
All information, pictures and graphic representations correspond to our current state of information and are correct to the best of our knowledge and belief. 
However, they cannot be considered as a binding warranty of the properties described. Such a warranty applies only to our product standards. The user must 
judge for himself on his own responsibility whether the product described is suitable for his intended application. Our liability for this product is based exclusively 
on our general terms and conditions of business. We reserve the right to alter our specifications without prior notice. We reserve the right to alter our 
specifications without prior notice. We also reserve the right to make, without prior notice to the buyer, such changes to materials or processes as do not affect 
compliance with the specifications. 

 

Supplier  

national Your local sales partner 
 

 Kabeltechnik GmbH, 
Zazenhäuser Str. 52, 70437 Stuttgart, Germany 

Tel. ++49 (0) 711 87 39 41 
Fax ++49 (0) 711 87 12 30 
 
Email: service@wolfkabeltechnik.de 
Internet: www.wolfkabeltechnik.de 
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