
Submarine Cables & Umbilical Laying, Maintenance and Repair ServicePCS ITALIANA srl

TECHNICAL DATA

MEGOHMETER

Models:

N. 4 C.A.6547 “CHAUVIN ARNOUX”

DESCRIPTION:

PPCS has availability of several equipment for check and testing on power and optical cables.
Such equipment are used both after installation and during laying operations.
Applying this control instruments, PCS guarantee the cable proper functioning and the
accurate job execution.
Megger is a not ageing test of the cable; such equipment verify the cable insulation.
The PCS megohmmeters are portable units, fitted into a rugged construction site casing with
cover, operating on battery and on AC current
The test with Megger has to be done before start up, lay down, after each pull-in and from
switch box to switch box.

Insulation measurements:

500V – 2TΩ
1000V – 4TΩ
2500V – 10TΩ
5000V – 10TΩ
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TECHNICAL DATA

OTDR - Optical time-domain reflectometer

Basic Equipment Datasheet

Models:

n.2 type OF-500 “FLUKE” - 60km

n.1 type OFM-100 “FLUKE” - 100km

DESCRIPTION:

PCS has availability of several equipment for check and testing on power and optical cables. Such equipment
are used both after installation and during laying operations. Applying this control instruments, PCS grants
the proper cable functioning and the accurate job execution.
An optical time-domain reflectometer (OTDR) is an optoelectronic instrument used to characterize an
optical fiber and to provide the suitable information concerning fibre length and dispersion values that
shall be respected. An OTDR is the optical equivalent of an electronic time domain reflectometer.
Test procedure for non-destructive testing of optical fiber cable has to be made prior to start-up / laydown,
after each pull-in and for system testing after connections – junction box to junction box.
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TECHNICAL DATA

TDR - TELEFLEX

Models:

N. 1 Interflex 130 “Intereng” 55 Km
N. 1 T01/4 “Seba KTM” 20 Km
N. 1 T30-E “Seba KTM” 100 Km

DESCRIPTION:

PCS has availability of several equipment for check and testing on power and optical cables.
Such equipment are used both after installation and during laying operations.
Applying this control instruments, PCS guarantee the cable proper functioning and the
accurate job execution.
Teleflex is a not ageing test of the cable; such equipment verify the length and integrity of
the power cable.
The test with Teleflex has to be done before the start up, every shift change (during laying)
in absence of rain, at laying completion, after each pull-in and from switch box to switch
box.
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TEST 


TEST instrument is owned by PCS and it is used for check of stress and temperature variation into cables working 

on the optical fibre elements. 

 

 

 

 

 

 

 

 

The instrument works by monitoring into the fibre (at defined intervals to be properly set prior to the start of 

monitoring) the temperature value inside the cable. This value is recorded by al algorithm that calculates the 

frequency inside the cable which then revert this data into a temperature value. 

As the cable has specified working temperatures to be kept according to the load applied to the cable itself, the 

temperature monitoring  can give a good idea about cable working conditions at the time of the monitoring. 
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The value recorded by the instrument can be affected by the strain inside the fibre in the event of a mechanical 

stress applied on the fibre itself (as in this case due to the anchor dragging on the cable. 

For this reason into the provided readings has been considered a 15% of strain effect which has been used to cool 

the temperature readings directly revealed on the cable. 

The incidence of the strain effect can be turned in the event that variation in power load can be directly monitored in 

order to verify directly the temperature variation according to the load changement. 

Cable temperature is one of the basic information to understand how the system is working and PCS on-line 

temperature & stress monitoring system provides an enhanced safety of the distribution network and an immediate 

localization of any anomaly in cable. 

This system is applicable to any existing and new cable/umbilical with inner optical single mode fibre and 

monitoring can be carried out in complete safety avoiding production shut down. 

The system works on the principle of reflectometry technique to evaluate the backscattered frequency signal sent 

into an optic fibre loop. 

Such frequency values are transformed into temperature and stress results that are evaluated by PCS technicians 

and software to provide the stress value in fibre and define the T (Delta Temperature) variation that can confirm or 

assess the cable conditions. 

 

 

 

 

 

 

 

 

The process of monitoring a composite cable takes advantage of the fact that the optical fibre is in close contact 

with the cores thus the temperature monitoring is much easier as external factors have less impact on readings. 

According to the engineering cable data provided by Customers and the actual value related to the cable in service, 

the operating temperature can be assumed, following the definitions provided in IEC 287 standard. 
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TEMP 
PCS, thanks to its extensive capabilities and know-how on installation of submarine cables, has implemented an 
innovative instrument and software solution to evaluate cable temperature on composite submarine cables by 

means of the optical fibre element running into the cable formation: TEMP instrument.  
 

 

 

 

 

 

 

 

 

 

 
MONITORING SYSTEM AND DAMAGE LOCATION 

 
The process of monitoring a composite cable takes advantage of the fact that the optical fibre is in close contact 
with the cores thus the temperature monitoring is much easier as external factors less impact on the readings 
According to the engineering cable data provided by Customers and the actual value related to the cable in service, 
it can be assumed the cable temperature, following the definitions provided in IEC 287 standard. 
Considering the heat developed by each of the three cores wrapped with optical element and enclosed within 
binder or inner sheath, the cable temperature is slightly higher than the working conductor temperature. 
It has to be considered that conductors insulation does not work as thermal insulation but as electric insulation and 
it has a normal working temperature of 90° C that has to be maintained not to damage the dielectric capabilities of 
the material and consequently the cable. 
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According to a previous monitoring, a “t” temperature will be identified in reason of the cable characteristics, 
available data of power load and any external factor that may impact on the frequency readings (i.e. ambient 
temperature, water temperature, etc.). This “t” reading will be kept as reference . 
By additional scheduled readings, the reference “t” value can be adjusted according to variations in power load that 
modify the cable conductor temperature or to variation of the ambient values that may partially affect the cable 
temperature variation. 
Matching the different results deducted from the external affecting factors (such as power load and ambient 
temperature), the readings results will be tuned to the “t” reference in order to verify the ∆T that clears if any 
modification in actual cable temperature has incurred. 
 

 

 

 

 

 

 

 

 

 

The ∆T increase warns about the insulation that is less capable to dissipate conductor heat due to intrinsic causes 
like a reduced thickness due to extreme ageing or external causes like an anchor damage. 
In consideration of normal cable design and IEC 228 standard, the maximum conductor temperature for continuous 
load is 90°C. 
In the event that a composite cable is working at its full load, the cable temperature would be around 90° as 
ambient water temperature will mitigate the “oven” heating factor keeping the cable temperature very close to the 
conductor temperature. 
Following the load information and relevant temperature of the conductor, the results of the 
frequency/temperature monitoring can identify if any unpredictable increase of temperature are present in the 
cable and by means of several readings, evaluate the amplitude of the ∆T variation. 
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The system detects and monitor the temperature in the working cable and if no external factors are affecting the 
cable, the reading values will confirm the working temperature within the range of the international standards. 
This information can be useful to understand if there is availability for a power increase in cable and anyway to be 
kept as reference value to verify the system situation in further readings campaign. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Considering the heat developed by each of the three cores wrapped with optical element and enclosed within 

binder or inner sheath, cable temperature is slightly higher than working conductor temperature. 

It has to be considered that conductors insulation work as electric insulation not as thermal and it has 90° C normal 

working temperature shall be maintained to prevent dielectric degradation of the insulation material and consequent 

cable fault. 
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