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1 INTRODUCTION 
This document gives functional description of one Subsea Distribution Unit (SDU) and 
one jumper for the installed marine cable, which shall deliver power and fiber 
communications to the LoVe ocean observatory. Details about material and component 
selections shall be provided by the Supplier and approved by IMR. 

The marine cable together with an SDU was installed in 2013 (details can be found 
in specification 00506-TTR-SD-26571). The cable consists of 2 copper conductors of 10 
mm2 and 18 single mode fibers. The SDU was designed with a pig tail solution to the cable 
system. The cable has a measured length of approximately 19 km, starting from Hovden 
(Bø, Nordland) to location P1 at a depth of approximately 250 m (Figure 1).  

 

Figure 1. Marine cable route 

The original SDU was removed from the cable system in May 2025, particularly the 
SDU pig tail was cut from the cable in air. Thereafter, the end point of the cable was 
isolated using 3MTM ScotchCast electrical resin to avoid water penetration into the cable 
after redeploying it to the seafloor. 

In June 2026, the condition of the cable was inspected by WireScan AS (see report 
26.1508 for LIRA test). The measurements detected neither water ingress nor 
mechanical damage.  

On 25 August 2026, an electrician from Bjørnar Lind AS conducted insulation 
resistance measurements on shore. The cable was megger-tested at different voltages, 
e.g. 4.51 G ohms at 5085 v, with the detailed results presented in Figure 2.  



 
After the insulation measurements, the cable was loaded with 3 kV voltage power 

supply without any detected errors. The overcurrent fuse also remained intact during the 
test. 

From the condition measurements, it is proved that the cable is capable of 
supplying power at 3 kv. 

Figure 2. Isolation measurements at 1017, 2544 and 5085 v. 

2 REFERENCES 
Document: Document title: 
00506-TTR-SD-26571  Design Specification, Cable System 
IEC 60502 Extruded solid dielectric insulated power cables for rated 

voltages from 1 kV up to 30 kV 
26.1508 for LIRA test WireScan cable condition measurement report 
NORSOK M-503 Cathodic Protection for Submerged Installations  
00506-TTR-XA-207246 SUBSEA DISTRIBUTION UNIT (SDU) ASSEMBLY DRAWING 
MRB – loVe P#3444 MRB – loVe P#3444- Havforskningen, Transmark 
NORSOK M-501 Surface preparation and protective coating 

3 FUNCTIONAL DESIGNS 
The design shall follow IEC60502 to ensure robustness of the cable system and flexibility 
of SDU maintenance. 

3.1 Jumper 

The jumper shall provide fiber-optic communication using 8 fibers and shall deliver 
electrical power at 3 kV. The jumper shall be terminated to the installed cable. The 
Supplier shall consider offshore termination in the design together with offshore work as 
in the scope of delivery. The jumper shall be rated for a depth of 1000 m, incorporate 
pressure compensation, and provide galvanic (cathodic) protection, if applied, in 
accordance with NORSOK M-503. 

 



 
It is expected to reuse design (Figure 3a) and the materials (Figure 3b) issued by 

IMR for saving environment and delivery lead time. The jumper and cables were designed 
and assembled by Transmark AS in 2023. Details of the materials can be found in the 
manufacturing record book (MRB – loVe P#3444). The materials consist of 500 m cable 
(00506-TTR-SD-26571), one SEACON Hydralight optical connector, one obsolete 
Siemens DigiTron optical connector and two Simens electrical connectors (BROV-10-
A003-BQ-DB-MC04S and BROV-10-A004-BQ-DB-MC04S).  

 
                                                              (a)                                                            (b) 

Figure 3. (a) Concept of the jumper. (b) The materials of jumper. 

3.2 SDU 

The overall function of the SDU is to enable reliable, quick and flexible connection 
between the subsea cable and auxiliary subsea equipment. 

The SDU shall be provided with 5 off optical and 5 off electrical wet mate connections.  

• One off optical connector shall be provided with 8 fibers which shall be mated 
with the optical connector on the jumper. The other 3 optical connectors shall 
provide 2 fiber in each connection for auxiliary equipment. Note the Supplier shall 
ensure that the optical connectors have already been on the market for last 5 
years and shall not be obsolete in 10 years. 

• One off electrical connector shall be provided to mate with the elector connector 
one the jumper with a voltage rating of 3 kv. The other 3 electrical connectors shall 
provide single phase AC power at 230 v in each connection for auxiliary equipment. 
Note the Supplier shall ensure that the elector connectors have already been on 
the market for last 5 years and shall not be obsolete in 10 years. 

• All the fiber and electrical termination inside SDU shall be in pressure balance 
with oil filled containers. 



 
The SDU shall consist of one subsea transformer which converts 3 kv to 3 off connections 
at 230 v. Each 230 v connections shall provide 500 w within a voltage range 220 – 240 v. 
The transformer shall be redundant and encapsulated in oil filled container which is 
pressure balanced. Oil compensators to the container shall be visible to ROV.  

The Sub-supplier of transformer shall be approved by IMR. 

It is expected to reuse the original SDU materials (assembly drawing 00506-TTR-XA-
207246), which shall be issued by IMR for saving environment and delivery lead time.  

• The structure (Figure 4) shall be refurbished including protective coating in 
accordance with NORSOK M-501 and galvanic (cathodic) protection following 
NORSOK M-503 to ensure its design life of 20 years. The protection roof shall be 
replaced with glass fiber.  

• The ROV connectors shall be refurbished for possible reuse. Currently, there are 2 
off SEACON Hydralight receptacles, and 2 off Simens electrical connectors 
(BROV-10-B004-BQ-DB-MC04P) 

• Wet-mate connector protective dummies shall be refurbished. 

Note the Supplier shall inspect the materials for possible reuse which must be approved 
by IMR. 

 

Figure 4. Reusable SDU structure. 
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1 INTRODUCTION 

 
This document gives the technical description of the cable system for the LoVe environmental 
surveillance cable system. 
 
The cable system consists of an electro optical umbilical with a Subsea Distribution Unit (SDU) to 
enable quick and reliable connection between the umbilical and auxiliary sub-sea equipment by 
means of wet-mate connectors and flying leads.  The SDU also include an electrical transformer 
3kV/220V and an umbilical tail for future umbilical extension. 
 
 
This document describes a 10mm2 pair sub-sea cable for long haul, one phase, and small power 
transmission. IEC60502-1 has been used as a guideline for conductor insulation thickness. The 
insulation rating is 1.8/3 kV.  
 
 
 
2 REFERENCES 

 
2.1 General References 

 
Document: Document title: 
IEC 60228 Conductors of insulated cables 
IEC 60502 Extruded solid dielectric insulated power cables for rated voltages 

from 1 kV up to 30 kV 
TR1232 Subsea Umbilicals and Cables. Statoil Best Practice.   
ISO 13628-5 Petroleum and natural gas industries-Design and operation of 

subsea production systems-Part 5 Subsea umbilicals  
ISO 9001 Quality Management Systems 
ISO 14001 Environmental Management System 

 
 

2.2 Project References 
 
Document: Document title: 

4502613024  Contract 
00506-EQA-TQ-26564  Project Quality Plan, Cable System 
00506-EQA-TQ-26565   Inspection and Test Plan, Cable System 
00506-TTR-ST-26574  Acceptance Test Specification, Cable System 
00506-TTR-XO-207245  System Overview Drawing, Cable System 
00506-TTR-XA-207246  Subsea Distribution Unit(SDU) Assembly Drawing 
00506-TTR-DP-26572  Tronic Electrical Connector Data Sheet 
00506-TTR-DP-26573  Seacon Optical  Connector Data Sheet 
00506-TTR-DP-26573 Transformer Data Sheet 

 
 
 
 
 
3 ABBREVIATIONS & DEFINITIONS 

 



 
 
AT 
Cu 
EN 

Acceptance Test 
Copper 
Europa Norm 

FAT Factory Acceptance Test 
FO 
FOTU 
IEC 

Fiber Optic 
Fiber Optic Termination Unit 
International Electro Technical Commission 

ISO International Standards Organization 
ITU-T International Telecommunication Union – Telecommunication 

Standardization Sector / ITU-T Recommendation (standard) 
N/A Not Applicable 
OD 
SDU 

Outer Diameter 
Subsea Distribution Unit 

TD Technical Description 
TIA 
TR 

Telecommunications Industry Association 
Technical Report 

  
Company Statoil ASA 
Contractor Nexans Norway AS 
  
 
  



 
 
4 CABLE DESIGN 

 
4.1 General 

The design of the electrical cable consists of two insulated 10mm2 copper conductors in a triad 
configuration with a fibre optic element. 
The electrical conductors provide a one phase, long haul, small power transmission system for 
the systems to be connected at the cable end module. 
 
IEC60502-1 has been used as a guideline for conductor insulation thickness. The insulation 
rating is 1.8/3 kV.  
 
The armouring consists of two layers of contra helically applied steel wires. Hence, the umbilical 
must be coiled in figure 8 – or spooled on reel/turntable. 
 
A polyethylene jacket is applied over the armouring for external protection. 
 
The cable design complies to Statoil Best Practice, ref TR 1232, except from that the electrical 
conductors are not filled. 
 
The cable design is based on Nexans field proven design concept, and considered qualified 
without any additional verification tests. 
 
Seabed stability has not been evaluated. 
 
 
 
 

4.2 Element Details 
 
Process/ Material 
 

Nominal 
thickness 

[mm] 

Nominal 
outer 

diameter 
[mm] 

UNIT-FO Fibre Optic element   
Optical fibre 18SM (9/125m)  0.25 
Tube Steel tube with filling compound 0.25 2.5/3.0 
Sheath Polyethylene, black  9.7 
   
UNIT-P10 Power conductor, 10mm2, 3kV   
Conductor Cu, 10mm2 (7 strand)  3.9 
Insulation Semiconductive polyethylene 
 Polyethylene, colour coded 

 4.3 
9.7 

 
  



 
 
 

4.3 Element lay-up 
 
Process/ Material 
 

Nom. 
thickness 

(mm) 

Nom. outer 
diameter 

(mm) 
   
Cable Core/Lay Up    
Lay-up 2 x unit P10 + 1 x FO  
Filling PE fillers and petroleum jelly 
Wrapping Neutral tape 

9.7 21 
 

21.5 
   
Inner sheath Polyethylene, black 1.8 25.2 
   
Armouring Galvanized steel wires: 
 1st layer  
 2nd layer  

 
23x3.6 
42x2.4 

 
32.5 
37.5 

Filling Bitumen and wrapping   
Outer sheath Polyethylene, yellow w/ black stripe  
  

2.4 42.5 

 
  



 
 

4.4 Characteristics 
 
Physical Characteristics 
 

Unit Nominal  
value 

 
± 

Cable outer diameter mm 42.5 1 
Weight in air, approx. kg/m 4.5  
Weight in seawater, approx. kgf/m 3  

Minimum bending diameter m 1.4  
Operating temperature range °C -15 to+50 - 
Storage temperature range °C -40 to+60 - 
Installation Temperature Range °C -5 to +40  
Armouring Breaking load kN 500 - 
Max Installation Load  kN 150 - 

 

Optical Characteristics, ITU-T G.652.D Unit Nominal 
value 

 

    
Operating wavelength nm 1310 - 1550  
Mode field diameter @ 1310 nm m 9.2 0.4 
Fibre cladding diameter  m 125 1 
Coating diameter, uncoloured fibres m 245 10 
Mode field/cladding concentricity error m  1 - 
Cladding non circularity %  1 - 

Localised attenuation variation dB  0.1 - 

Refractive index @ 1310 nm - 1.467 - 

Refractive index @ 1550 nm - 1.467 - 

Attenuation @ 1310 nm dB/km  0.35  

Attenuation @ 1550 nm dB/km  0.25 - 

Chromatic dispersion @ 1285-1330 nm ps/nmkm  3.5 - 

Chromatic dispersion @ 1550 nm ps/nmkm 18 - 

Polarization Mode Dispersion. PMD ps/km  0.2 - 

Fibre proof test level %  1.0 (1s) - 
 

Electrical characteristics (target values) In 
Service 

Unit Nominal 
value 

 

DC resistance, max  /km 1.9  
AC resistance, max @ 50Hz  Rloop /km 3.9  
Typical mutual capacitance “pair mode”  nF/km 55 10 
Typical mutual inductance “pair mode” @ 50Hz   mH/km 0,85 0.15 

Insulation resistance @ 500 V DC G•km >1 - 
Voltage rating kV 1.8/3.0(3.6) - 
HVDC test, 5 minutes (conductor-conductor) kV 15.6 - 

 
  



 
 

4.5 Power Transmission 
 
Electrical power transmission @ 50Hz for a 16km cable length, and for a future extension of 
+25 km cable length are calculated in the following. The calculations are shown in Table 4.1 
 

It has been specified that the cable system shall deliver 1kVA @220V, 16km from land (Hovden 
Lofoten) to a sea bed environmental monitoring instrument site. Further all provisions for a future 
new cable and site +25km further distance shall deliver 1.5kVA @220V. 
The supply system shall use a cable service voltage of 3kV with suitable transformers in all 
terminations. 
 
For potential energy savings, calculations have also been performed utilizing a 4H charge current 
compensation coil /inductor at shore/supply end. The effect for the 16km system length is 
marginal(1-2kVA ). However, the compensation effect is significant on the 41 km system.  
 
 
Table 4.1. Power Transmission Calculations 
 
Cond/ 
 
Comp. 
 

Cable 
Length 

Input 
Voltage 
ph-ph 

Power 
Input 

Supply 
Current 

Output 
Current 
 

Load  
Voltage 
and Loss  

Impe-
dance 

Power  
Load 
End 

mm2  km kV kVA A A  kV    %   kOhm kVA 
2x10 
No comp 

16 2,9 <3 <0.9 
 

0,35 2,85  0.7 8,4 1 

2x10 
No comp 

41 
 

2,9 <7 <2.5 0.6 2,7   (2-5) 4,7 1.5 

2x10 
Yes comp 

41 2,9 3 1 0.6 2,7  (2-5) 4,7 1.5 

  



 
 

4.6 Fibre Marking 
 
Element Marking 
  
UNIT-FO Fibre numbering code, 1-18 fibres1  

Fibre colour 0/0 1/50 
Blue 1 13 
Orange 2 14 
Green 3 15 
Brown 4 16 
Grey 5 17 
White 6 18 
Red 7  
Natural 8  
Yellow 9  
Violet 10  
Pink 11  
Aqua 12  

 
4.7 Conductor/Cable Marking 

 
Element Marking 
  
Power Conductors Pair # 1: Blue, Red    
FO  Black 
Inner and Outer 
Sheath 

<Production order no.> Nexans Norway High Voltage 2 x 10mm2 +18 
SM 3kV <year> <meter> 

  

                                              
1 The ring stripe marking, A/B, is defined as follows: 
A = Number of ring stripes 
B = Spacing between ring stripe groups in mm 
 



 
 
5 CABLE CROSS-SECTIONAL DRAWING 

 
 

 
 
  



 
 
6 SUBSEA DISTRIBUTION UNIT (SDU) 

 
The overall function of the Subsea Distribution Unit (SDU) is to enable quick and reliable 
connection between the subsea cable and auxiliary sub-sea equipment.  
 
The SDU principle drawing is shown in Figure 6.1. 
 
Further design details are described in the SDU Assembly Drawing, ref 00506-TTR-XA-207246. 
 
 
 
 

 
 
Figure 6.1 Subsea Distribution Unit (SDU) 
 
 
The main cable and a 500 m extension cable will be mechanically terminated at the SDU, where 
the cable core with conductors and optical fibres will be directed to an Oil-filled termination box 
through a seal to the cable inner sheath. 
 
The oil filled termination box will contain the Fiber Optic Termination Unit (FOTU), to terminate 
the FO, and the 1kVA electrical transformer 3kV/220V. The oil filled termination box is provided 
with two chambers connected through pressure penetrators for the copper conductors and 
pressure seals for the FO element, ref Figure 6.2. 
 
The transformer has an open penetrable paper insulated design, for use in oil filled environment/ 
chambers. Electrically it consists of two halves connected in series, each with its own ring ferrite 
core and thus dividing the 3kV between each other, mechanically on top of each other.  
  



 
 
 
The schematic wiring diagram for the transformer is shown in Figure 6.2 
 
 

 
 
Figure 6.2.   Schematic wiring diagram for the transformer  
 
 
 
 
 
 
 
 
Further details for the transformer are given in data sheet 00506-TTR-DP-26573. 
  



 
 
The SDU will be provided with 2 off Seacon hydralight, top assembly, bulkhead, uth, 8-CH, SM, 
w/funnel (Seacon Dwg. No: 7740-110) and 2 off Digitron, ROV Mated, Flange Mounted 
Receptacle  connector, 4-way pin, omnitek MK2 hose fitting (Tronic Type: BROV-10-B004-BQ-
DB-MC04P).  
 
Further details for the Digitron connectors are described in Tronic Electrical Connector Data 
Sheet, ref 00506-TTR-DP-26572. 
 
 
Further details for the Seacon connectors are described in Seacon Optical  Connector Data 
Sheet, ref 00506-TTR-DP-26573. 
 
Further system overview details are shown on System Overview Drawing, ref 00506-TTR-XO-
207245.  
 
 
Termination principles are shown in Figure 6.3 
 

 
 
Figure 6.3.   Termination Principles for the SDU. 
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Havforskningsinstituttet  

Boks 1870 Nordnes 

5817 Bergen 

Norway 

  

Wirescan AS 

Rosenholmveien 25 

NO-1414 Trollaasen 

NORWAY 

E-mail: info@wirescan.no  

Web: www.wirescan.no  

Vat Number: NO 988 777 102 

MVA 

  

Your contact:  Guosong Zhang Our contact : Vidar Bergli 28/05/2026 

Your reference: guosong.zhang@hi.no  

  

Our reference: vb@wirescan.no  

  

 

 

LIRA test 

Quotation: 26.1508  

 

Dear Guosong, 

The reference is made to our Teams call. Please find hereby our Quotation: 26.1508 for LIRA test. 

 

The scope is to perform a LIRA condition assessment on the 19 km subsea cable at the LoVe 

observatory. Wirescan will travel to the site, perform a LIRA test, and analyze the data and 

provide a report within 3 weeks after we have collected the data. 

 

Time Schedule 

The scheduled time for measurements must be agreed according to the Wirescan and 

Havforskningsinstituttet’s availability. 
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 Customer: Havforskningsinstituttet 

Quotation: 26.1508 

28/05/2026 

 

   

 

We propose the following schedule: 

 

Day 0: Arrival at location  

Day 1: LIRA measurements 

Day 1 or 2: Departure in the evening of Day 1 or in the morning of Day 2 depending on available 

flights 

 

The final dates for measurements must be confirmed no later than 1 week before the 

commencement date, to allow Wirescan to prepare and mobilize for measurements. If Wirescan 

is notified, or schedule is changed, closer than 1 week before commencement date, an extra 

charge of 30% will be added to the Mobilization/demobilization, Cable Measurement and LIRA 

rental price. 

 

Price 

All prices are quoted ex VAT and/or other governmental taxes and/or fees. 

 

No Name Unit price Quantity Subtotal 

1.  Preparations NOK 17.600 1 NOK 17.600 

2.  Field Service Onshore NOK 17.600 1 NOK 17.600 

3.  LIRA One Rental NOK 25.000 1 NOK 25.000 

4.  Cable Analysis and Reporting NOK 25.000 1 NOK 25.000 

5.  Mobilisation, Demobilisation NOK 10.000 1 NOK 10.000 

6.  Travel cost *) NOK 0.00 1 NOK 0.00 

7.  Total   NOK 95.200 

 

Notes: 

- Travel costs (flights, hotel, allowances, etc.) will be invoiced at cost plus 15% handling 

charge.  

- Waiting time at site by reasons not caused by Wirescan will be invoiced based on the 

offered man/hour rates (8 hours per day). 

- Additional work will be charged according to the rates above. 

- If the travel or measurement is performed on a Saturday or Sunday, an extra charge on 

100% will be added to the field service rate 
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Delivery schedule:  To be agreed 

Payment terms: Net per 30 days 

Invoicing schedule: The invoice will be sent when the first draft of the report is provided   

Late payment:   Interest in late payment will be charged 5.0 % per month. 

 

 

Unless otherwise stipulated in the Quotation, Wirescan Standard Terms and Conditions (WSTC) 

shall apply. WSTC are attached to this Quotation and constitute an integral part thereof. 

  

We hope the Quotation meets your expectations and look forward to hearing from you soon. 

 

 

 

 

Yours sincerely,   

  

Vidar Bergli  

VP Sales  

Wirescan AS  

Mobile: + 47 95939500  
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Definitions and Abbreviations  

In these General Terms and Conditions, the following names and terms shall have the meaning as 

interpreted below:  

  

"Confidential Information"  any information and data regardless of form disclosed by one 

Party or its Affiliates to the other Party, in connection with the 

Contract, which is marked "Confidential" or similarly marked by 

the disclosing Party or which is - when disclosed orally or 

visually - identified as such prior to disclosure and summarized 

in writing by the disclosing Party within thirty (30) days after 

such disclosure.  

“Contract”  a contract, agreement or a purchase order between Wirescan 

and the Customer drawn in writing and formally agreed 

upon/accepted by both parties.  

“Contract Date”  a date of Wirescan’s written accept of a PO or a date when a 

Contract document is signed by the last contractual party.  

“Customer”  means a party or parties contracting to purchase Products 

and/or Services from Wirescan  

“Delivery Period”  A period between the contract date and receipt of the 

Products and Services by the Customer agreed upon in the 

Contract or PO  
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“IP rights”  Intellectual and Industrial Property rights  

“Licence”  a software licence necessary to operate Wirescan products and 

solutions.  

“PO”  purchase order   

“Products and Services”   all hardware, software, firmware services, spare parts and related 

documentation, which Wirescan in writing has agreed to supply 

under the Contract   

“Software”  all software, algorithms developed by Wirescan  

“Warranty Service”  maintenance, repair, or replacement of the Products during the 

warranty period  

“Wirescan”  Wirescan AS or any of its affiliates  

General   

No terms or conditions (contained in a Purchase Order, Contract or otherwise) shall be binding on 

Wirescan other than those set out herein, unless otherwise expressly agreed in writing by 

Wirescan.  

Formation of the Contract  

A Contract between Wirescan and the Customer shall be deemed to have been entered into when 

the Contract is signed by both parties or upon receipt of a PO from the Customer to which Wirescan 

has sent a written acceptance within the time limit (if any) fixed by the Customer. A PO must include 

product or services specification, quantity, requested delivery date and a list of special terms and 

conditions if different from or not covered by the present document.     

The Contract is valid from the Contract Date.   

The following (descending) Order of priority shall apply as elements of the Contract for the nature 

and scope of reciprocal performance:  

a. Contract or PO;  

b. Special Terms and Conditions or/and Variation List from this document.  

c. Wirescan Standard Terms and Conditions.  
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Wirescan Quotation  

A Quotation issued by Wirescan is valid for a period of 60 (sixty) days from the date of issue unless 

otherwise specified and confirmed by Wirescan in writing. Wirescan is entitled to adjust scope, 

terms and prices after the expiration of validity.   

In case a Quotation specifies special terms, these terms shall prevail over the ones stipulated in this 

document.    

  

Prices   

Standard prices quoted by Wirescan are exclusive VAT and based on Ex Works (INCOTERMS) – 

Wirescan premises, Norway.  

Freight, insurance, and other costs (if any) will be charged as extra costs. Prices quoted apply only 

to the quantities or Services specified in the Contract.   

If between the date of the Contract and the date of the actual delivery, the cost of the Products 

and/or Services have increased due to change of rates, fees, duties or taxes payable by Wirescan, 

Wirescan has the right to increase prices accordingly. The Customer shall be notified in writing.   

If laws and regulations referenced in the Contract or this document, have been adopted and/or 

issued after the relevant date of execution of the Contract, and this affects Wirescan ’s costs, 

progress or performance, Wirescan may demand a change in the compensation and/or delivery 

time, reflecting the effect of such change.  

  

  

Terms of Payment and Default Interest   

An invoice from Wirescan shall be paid in full within 30 (thirty) days of the invoice date and in the 

invoiced currency. Late payments shall be charged at the rate of 5.0 % of an outstanding payment 

sum per month of delay.  Wirescan has the right to withhold delivery of Products, suspend Services 

or Licences until an outstanding amount is paid in full.   

In case of breach of the payment terms by the Customer, Wirescan has the right to terminate the 

Contract with a 14 (fourteen) days written notice. In case of such termination, the Customer shall 

compensate Wirescan any costs incurred by Wirescan until and/or directly attributable to such 

termination with the addition of 15% (fifteen) administrative charge.   

Products and services subject to prepayment shall be delivered after the full payment obligation 

has been carried out by the Customer and the funds received at the Wirescan bank account.  
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Delivery of Products and Services  

Standard delivery terms are based on the Ex Works (INCOTERMS). A delivery period shall run from 

the Contract Date.   

In the event a delay is likely to occur, Wirescan shall notify the Customer of a possibility of a delay 

and will apply its best effort to avoid or minimize such delay. Wirescan shall however not be liable 

for any loss or damages the Customer may incur as a consequence of such delay. If a delay is due 

to a force majeure event or the Customer (such as a delay in payment or delay in any of the 

Customer’s undertakings and obligations under the Contract), Wirescan shall be entitled to an 

extension of the delivery period.   

If the delay is due to the Customer and leads to increased costs on the part of Wirescan, Wirescan 

shall be entitled to full reimbursement of such increased costs by the Customer. A cost of 

reimbursement shall be invoiced on standard payment terms as stipulated in Article 6 of this 

document.   

If the Customer fails to accept a delivery, the Customer shall nevertheless make any payment 

conditional on delivery as if the Product and/or Services have been delivered.   

Wirescan shall arrange for the storage of the Product at the risk and cost of the Customer. The 

Customer shall without undue delay accept the delivery in writing.   

  

Mobilization, demobilization and travel  

Mobilization/demobilisation includes travel time and expenses related to travel, accommodation, 

and sustenance. Mobilization takes place after the Contract or Customer’s payment guarantee is 

received by Wirescan.  

Travel, accommodation, and sustenance expenses shall be invoiced at cost plus 15% administration 

fee. Travel time is invoiced according to the actual number of travel hours. Hourly rates during 

travel are set to 70% of the standard Wirescan hourly rate for services.    

  

  

Termination, cancellation, and suspension.  

Wirescan has the right to suspend, cancel or terminate delivery of the Products or performance of 

the Services in case of breach of the agreed Terms and Conditions by the Customer.  
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The Customer is not entitled to cancel, terminate, or suspend delivery of the Products or execution 

of the Services under the Contract, with the exception of instances specified in Appendix 2, 

paragraph 2.2 of this document.  

  

Title and Risk   

The Products and/or Services shall be deemed to be sold "Ex Works" (Incoterms) and the risk shall 

pass accordingly. Title to the Products supplied shall pass to the Customer when Wirescan has 

received a full payment for said Products.   

Intellectual and Industrial Property rights   

The Products and/or Services are subject to copyright, trademark and other intellectual and/or 

industrial property rights and protected by Norwegian and international laws. Such rights vest in 

Wirescan and the Customer is not allowed to copy, reproduce, do reverse engineering, adapt, 

publish, distribute, lend and/or transmit through any form the Products and/or Services received. 

The Customer shall restrain from performing any such activities that may constitute a violation of 

the intellectual and/or industrial property rights vested in Wirescan.   

The software shall only be used in accordance with the purposes and instructions stated in the 

documentation (manual, descriptions, diagrams, etc.) supplied with the Product. Any other use of 

the software shall be deemed improper and will constitute a violation of Wirescan’s intellectual 

and/or industrial property rights.   

In case Customer infringes Wirescan’s intellectual and/or industrial property rights, the Customer 

shall immediately stop such infringement and indemnify Wirescan for all documented losses 

sustained as a consequence of the infringement. Wirescan shall demand 100% compensation for 

documented damage.   

Wirescan shall defend any action or claim brought against Customer claiming that the use of the 

Product infringes any patent or copyright. Wirescan will indemnify the Customer from any cost, 

damages and fees finally awarded against the Customer attributable to such claim. The Customer 

undertakes to notify Wirescan promptly in writing of any action or claim.   

Wirescan shall not be liable for any costs incurred by the Customer in the defence of such action 

or claim unless authorised in writing by Wirescan.   

Wirescan shall have no liability for any claim based upon:  

i.the combination, operation or use of any product not supplied or specified by 

Wirescan,   
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ii.the alteration or modification of any Product that was not made by Wirescan when 

these alterations or modifications have not been performed by Wirescan, or   

iii.the failure by the Customer or its end-users to use the most current version of the 

Product.   

This article states the entire liability of Wirescan with respect to infringement of any intellectual 

and/or industrial property rights by the Product and Wirescan shall have no additional liability with 

respect to any alleged or proven infringement.   

Force Majeur  

Wirescan shall not be liable for any delay or failure to perform any of its obligations under the 

Contract if the delay or failure is due to causes beyond Wirescan 's reasonable control, such as but 

not limited to: Acts of God, riots, wars, accidents, embargo or requisitions (acts of government), 

labour disputes or strikes, fire, flood, epidemic or quarantine restrictions, rebellion, insurrection or 

civil unrest or any other circumstance outside the reasonable control of Wirescan. In case of a force 

majeure event Wirescan shall promptly notify the Customer in writing.   

Warranty  

Wirescan Warranty for the Products and Services as stipulated in the Wirescan Certificate of 

Warranty in Appendix 1 of this document.   

Limitation of Liability  

Wirescan’s total aggregate liability under the Contract shall not exceed 25% of the Contract value. 

Wirescan shall not be liable for any indirect or consequential damages, such as, but not limited to, 

loss of profit, loss of revenue and loss of interest. Wirescan is neither liable for any use or 

interpretation of the analysis or results generated by Products and Services provided by Wirescan 

nor any actions taken based on such analysis or results.   

Exclusions  

Except instances expressly stated above and to the extent Wirescan has not acted with gross 

negligence or wilful misconduct, all other warranty conditions, promises or representations of any 

nature are hereby excluded. The Customer’s sole remedy against Wirescan’s breach of its 

obligations are those stated in this document.   
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Confidentiality   

Both Wirescan and the Customer shall keep Confidential Information, technical and commercial, 

exchanged between them in connection with the Contract and shall only use such information 

received for the purpose of implementing this Contract.   

The above obligations of confidentiality shall not apply to any information which:  

a. was in the receiving Party's possession without an obligation to confidentiality prior 

to receipt from the disclosing Party;   

b. is at the time of disclosure already in the public domain or subsequently becomes 

available to the public through no breach of this Agreement by the receiving Party and 

no breach of the corresponding obligations of Permitted Recipients;  

c. is lawfully obtained by the receiving Party from a third party without an obligation 

to keep confidential, provided such third party is not, to the receiving Party's/Parties ’ 

knowledge, in breach of any obligation of confidentiality relating to such information;  

d. is developed by the receiving Party/Parties independently from any Confidential 

Information; or  

e. is approved for release by written agreement of the disclosing Party.  

The party seeking the benefit of such exception shall bear the burden of proving its existence.  

The receiving party may disclose the Confidential Information if the receiving party is required to 

do so by any ruling of a governmental or regulatory authority, a court order, or by mandatory law, 

provided that, if not prohibited by law, written notice of such ruling or order is given without undue 

delay to the disclosing party so as to give the disclosing party an opportunity to intervene, and 

provided further that the receiving party uses reasonable efforts to obtain assurance that the 

Confidential Information will be treated confidentially.  

Changes and Variations  

Any changes to the Contract or variations to the agreed scope of work shall be valid if drawn in 

writing as an Amendment or a Variation Order and agreed upon by Wirescan and the Customer.   

Governing Law   

This document is governed by the Law of the Kingdom of Norway. Legal venue shall be Oslo District 

Court (Oslo Tingrett).   
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 Appendix 1. Wirescan Certificate of Warranty  

  

Wirescan warrants that the Products and Services delivered under this Contract in all respect are in 

accordance with the specifications set out in the Contract and are free from defects (material and 

workmanship).   

This Warranty is the complete, final, and exclusive remedy for the Wirescan Products and Services 

with respect to the quality of performance and any and all warranties and representations. This 

warranty sets forth all of Wirescan’s responsibilities regarding the Products and Services. Wirescan 

accepts no liability for any criminal/civil penalties resulting from illegal use of Wirescan’s Products.   

  

Warranty period for hardware.  

Wirescan warrants that the hardware part of Products will be free from defects in materials and 

workmanship for a period of 18 (eighteen) months from delivery, or 12 (twelve) months from 

installation, whichever comes first, provided that the hardware is stored, installed, operated and 

maintained under normal conditions according to the documentation, specifications, information 

and training (if any) provided by Wirescan.   

  

Warranty period for software.  

LIRA software (other than embedded as a part of the hardware) part of Products and Services has 

the warranty period of 12 (twelve) months from activation of the software provided that it is 

operated and maintained under normal conditions according to the documentation, specifications, 

information and training (if any) provided by Wirescan. The software is deemed to have been 

activated when a licence key was sent to the Customer by Wirescan.  

Warranty period of the software utilized in Wirescan Digital equals a subscription period.   

  

A notice of a defect.  

Absence of errors in Products and Services is not warranted. If a defect should occur, Wirescan shall 

rectify a defect so that its performance is restored according to the agreed specifications. The 

Customer shall give Wirescan a written notice of a defect, non-conformity or deviation from the 
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specifications without undue delay after a defect, non-conformity or deviation has been 

discovered. Such notification shall be given within a valid warranty period.   

  

Defect remediation and Warranty Service for hardware  

The defective hardware or its part shall be returned to Wirescan or Wirescan’s authorised repair 

centre at the Customer’s cost. Wirescan undertakes to conduct failure analysis and remedy the 

defect and dispatch the remedied part of the Product to the Customer at Wirescan’s cost as soon 

as possible but maximum 90 (ninety) business days from the date the defect part was received. The 

remedy may take the form of rectification or replacement as the sole remedy.   

The Customer’s exclusive remedy under this Warranty or any implied warranty shall be limited to 

the repair or replacement, at Wirescan’s option, of any defective part of the product.   

Repairs under this Warranty shall only be made at a Wirescan authorised repair centre. To obtain 

the Warranty Service, the Customer shall return the Product or pats thereof, together with 

documentation of the date of the original purchase, nature of defect, and the Customer’s return 

address.   

  

Defect remediation of software  

Wirescan undertakes to remedy errors and malfunctions discovered in Wirescan software during 

the warranty period as stipulated hereunder. The software shall be deemed to have been installed 

when an activation code is sent to the Customer by Wirescan.   

The Customer shall notify Wirescan in writing of a defect discovered in Wirescan software promptly 

upon its occurrence, but in any event no later than 10 (ten) business days after it has been 

discovered. The Customer shall provide the following information in each notice:   

a. identification of Wirescan software (type, serial number, date of delivery and 

commissioning) and its location;   

b. description of the defect, including the environment, history of events prior to the 

defect occurred, etc.   

c. identification, if any, of the source of the defect;   

d. identification of the subassembly, if applicable.   

The Customer shall promptly provide any additional information concerning a defect and its 

occurrence that Wirescan may reasonably request. Wirescan undertakes upon request to provide 

to the Customer assistance for the identification and analysis of any reproducible problem in 

Wirescan software. In case of performance-affecting errors or malfunctions in Wirescan software 
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(affecting the operation and control of Wirescan Products), Wirescan shall promptly upon receipt 

of a written notice from the Customer, take corrective action to restore satisfactory performance. 

Wirescan undertakes to promptly forward to the Customer the rectification.   

The installation of the LIRA software shall be performed by the Customer. The obligations of 

Wirescan set forth in this article are valid on condition that:  

a. the Customer has acted fully in conformity with these Software Rectification Terms;   

b. Wirescan software and corresponding Wirescan hardware products that are in use 

have been transported, stored , installed and operated fully in accordance with the 

instructions and specifications of Wirescan;   

c. Wirescan software and corresponding hardware products that are in use have not 

been modified or repaired by any unauthorized party or using any unauthorized parts 

subassemblies or materials without the prior written consent of Wirescan;   

d. Wirescan software has not been used with any freely available software not supplied 

by Wirescan.  

  

Exclusions and void of Warranty   

Except as set forth herein, all other expressed or implied warranties, including those of fitness for 

any particular purpose and merchantability, are hereby disclaimed and excluded.   

a. The Warranty is void if the warranty seal is broken; the Product has been opened 

by anyone other than a Wirescan authorized repair centre representative; servicing 

performed or attempted by anyone other than a Wirescan authorized repair centre 

representative.  

b. Wirescan shall not be responsible for loss or damage to the Product incurred while 

the Product is in transit or is being shipped for repair. The Customer is recommended 

to insure the Product during the repair period.   

c. The Warranty does not extend to cover any damage due to shipping, misuse, 

negligence, and tampering or improper use on the part of the Customer, his employees 

or any other person identified with or acting under the responsibility of the Customer.   

d. The Warranty does not extend to cover any defects caused by modification of the 

Product without Wirescan’s explicit written approval or by inter-working product not 

supplied by Wirescan.   

e. All analysis and reports generated by Wirescan are the best assessments based on 

the available data and reported findings but cannot exclude other possible 

faults/irregularities. Wirescan shall therefore not be responsible for the Customer's use 
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of the reported data. Wirescan takes no liability for any use or interpretation, or any 

actions taken based on the results obtained from the system.   

f. The Warranty does not extend to cover cases of non-performance or poor quality 

of results produced by the Wirescan Products and Services which are consequence of 

the Customer’s failure to comply with the Wirescan Sire Requirements and Method 

Statement as set forth as Attachment 3 to the Wirescan Standard Terms and 

Conditions.     

  

Appendix 2.  Wirescan Terms for Products and Services   

  

LIRA cable testing and analysis services  

The terms and conditions of this document apply when services are performed by Wirescan ’s own 

personnel or its authorized representatives.  

  

1.1 LIRA cable testing   

a. Wirescan requires a 3 (three) weeks’ notice of the planned dates of mobilization to 

prepare and mobilize for measurements. In case of mobilization notice of less than 3 

(three) weeks, 25% (twenty five per cent) shall be added to the service and equipment 

rental rates specified in the Contract;  

b. the final confirmation of the date of mobilization shall be given by the Customer no 

less than 5 (five) business days in advance. In case of late notification or a change of 

the mobilization date less than 5 (five) business days before the earlier confirmed date 

an additional 15% may be charged to the service and equipment rental rates specified 

in the Contract;  

c. if services or mobilization/demobilization are performed on a Saturday, Sunday or 

a public holiday, 100% will be added to the service rate specified in the Contract;  

d. if measurements are cancelled due to any reason (including weather) not caused by 

Wirescan and after Wirescan has mobilized on site, Wirescan is entitled to invoice 35% 

of the total Contract value plus incurred mobilization/demobilization expenses at cost 

with 15% administration fee;   

e. if measurements are postponed after Wirescan has mobilized on site due to any 

reason (including weather) not caused by Wirescan and require a new mobilization, 
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Wirescan is entitled to invoice all incurred mobilization/demobilization expenses at cost 

with 15% administration fee;     

f. if the measurement is cancelled less than 5 (five) business days before the planned 

mobilization date but before the mobilization, Wirescan is entitled to invoice 10% (ten) 

of the Contract value plus any cost incurred in connection with preparations plus 15% 

administration fee;  

g. waiting time at site by reasons not caused by Wirescan and additional work is 

invoiced based on the service and equipment rental rates specified in the Contract.  

1.2 LIRA analysis  

a. a LIRA analysis report is produced within 15 (fifteen) business days after the testing; 

shorter delivery time may incur an additional charge;  

b. Wirescan shall not be held responsible for any non-performance or poor quality 

which are consequence of the Customer’s failure to comply with the Wirescan site 

requirements as set forth in the Wirescan Site Requirements and Method Statement in 

Attachment 3 to the Wirescan Standard Terms and Conditions.  

  

Wirescan Digital  

  

Wirescan Digital is offered on the basis of a subscription.  

  

Subscription period and renewal  

a. a minimum subscription period is 12 (twelve) months. Longer term subscriptions 

with an automatic annual renewal can be established.   

b. a subscription can be renewed for 12 (twelve) months or a longer period.   

c. a non-renewal notification shall be given no less than 2 (two) months before the 

expiration date of a current valid subscription period. Data handling shall be according 

to the terms of 2.3 below.   

d. Wirescan has the right to adjust the prices for a renewed subscription period for the 

same scope up to 5% without prior notification.  

e. a Customer can upgrade its subscription with any additional services at any time.  A 

subscription fee shall be adjusted accordingly for the remaining subscription period. A 
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list of additional services and additional cost shall be drawn and agreed upon in 

writing.   

  

2.2 Termination or suspension of a Wirescan Digital subscription:  

a. a subscription can be terminated at any time with a 3 (three) months notification.   

b. in case of a termination, a paid annual fee for the remaining subscription period 

shall not be reimbursed;  

c. all data and functions will be available for the Customer during the notice period 

until the date data are transferred to the Customer (see 2.3 for data handling);  

d. Wirescan has the right to suspend a Wirescan Digital service in case the Customer 

fails to complete its payment or other obligations as stipulated in the Contract. A service 

shall be restored within 5 (five) business days after the delayed payment is received in 

the Wirescan bank account or the obligations are fulfilled by the Customer.  

2.3 Data ownership and data handling:  

a. all Customer data in Wirescan Digital shall remain the property of the Customer at 

any time.   

b. Wirescan has the right to use the data for the purpose of improving products and 

services   

c. in case a subscription is terminated or not renewed, a Customer shall provide a 

destination for Wirescan to migrate data to. The destination shall be provided no later 

than 30 (thirty) days before the expiration of the remaining subscription period.   

d. Wirescan shall transfer all data to the Customer during the last 30 (thirty) calendar 

days of the valid subscription period.   

e. if the destination is not provided in time the Customer shall be charged a fee of 

10% of an annual subscription agreed in the Contract.  

f. Wirescan has the right to withhold transfer of data in case the Customer fails to 

complete its payment or other obligations under the Contract. All data shall be 

transferred within 30 (thirty) calendar days after the delayed payment is received in the 

Wirescan bank account or the obligations are fulfilled by the Customer.   

g. in case Wirescan shall be storing the Customers data after the end of service date 

as a consequence of the delay stipulated in 2.3 c) above or in case the Customer fails 

to provide a destination for data transfer, a per-day storage fee shall be charged 

starting from day 1 after the end of subscription period.  A per-day storage fee shall be 

3% of the annual fee agreed in the Contract.   



 

 Customer: Havforskningsinstituttet 

Quotation: 26.1508 

28/05/2026 

 

   

 

h. on the Customer’s request Wirescan can provide an additional back up of data 

during the subscription period at a charge of 5% of an annual subscription fee.   

i. on the Customer’s request Wirescan can provide a short- or long-term storage of 

the Customer’s data after the expiration or termination of the subscription period. The 

term and price of the service shall be agreed in writing between Wirescan and the 

Customer at least 30 (thirty) days before the expiration date of the Wirescan Digital 

service.   

2.4 A contract date and a start of procurement   

Wirescan requires prepayment covering as a minimum but not limited to the cost of hardware. 

An invoice is sent as soon as possible after the Contract date with a 30 days payment term. 

Procurement of hardware shall start when the payment is received in a Wirescan bank account 

(start of procurement date).   

  

2.5 Wirescan Digital operational period   

The Wirescan Digital operational period starts from the date the log-in Wirescan Digital 

credential information is provided to the Customer and the system is deployed.    

  

  

  

  

Wirescan Hardware and Software  

3.1 Wirescan data acquisition hardware  

Wirescan data acquisition hardware is calibrated and released to the Customer with the Wirescan 

Warranty as stipulated in Appendix 1 of the Wirescan Standard Terms and Conditions   

  

3.2 Wirescan software  

All Wirescan software is licenced to the Customer through the sale of the Products and Services, 

according to the Wirescan Warranty as stipulated in Appendix 1 of the Wirescan Standard Terms 

and Conditions.  

All Wirescan software is sold with a 12 (twelve) months licence for 2 users. It is renewable at a fee.   

In case of Wirescan Digital subscription all software licences are included in the annual subscription 

fee. A licence fee covers updates and maintenance. For upgrades, additional services 2.1 e) shall 

apply.   
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Appendix 3. Wirescan Site Requirements and Method 

Statement   
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Author:  Morten Huseby  

Revision date:  20/03/2023  

Revision:  E7   

Test Site Requirements and Method Statement  

for LIRA Data Acquisition  

  

Introduction  

The document is issued by Wirescan AS (further Wirescan).   

This document describes the procedure of a regular LIRA data acquisition together with some 

important safety aspects which shall be respected.  

The procedure assumes that the operator has been through the required training to perform a 

LIRA data acquisition, i.e. this document does not go into specifics on LIRA projects, cables and 

other software related details.  

Wirescan is not liable for any damages to people and/or equipment as a result of following, or not, 

this procedure.  

Contact  

Wirescan contact information:  

Morten Huseby  

mh@wirescan.no  

Tel: +47 957 43 470  

   

General  

Test Objectives  

The purpose of the test is to gather complex impedance data from the cable under test.  
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Test Method  

The appropriate test method for acquiring the impedance data is by means of the LIRA hardware 

together with LIRA Acquire software or Wirescan GO! software.  

Test Data  

The data collected in the test are impedance values. These values are collected over a wide 

frequency range which varies depending on the type, make, and length of the cable under test.  

The complex impedance data is collected in 10 000 discrete frequencies, which forms the basis for 

further analysis.  

There are no fixed criteria to determine the pass or fail of the data collection implemented in the 

current software. The operator needs to have gone through sufficient training and must have a 

good understanding of the system in order to determine if the data is ok for post analysis or not.  

Test Results  

The output of the test is the complex impedance which forms the basis for post analysis.  

The post analysis evaluates the condition of the cable by means of several condition indicators:  

• Spot signature  

Plot of impedance variations as function of length.  

• TDR  

Plot of impedance variations as function of length. (different calculation algorithm 

than the spot signature.)  

• Cable characteristics  

o R, resistance   

o L, inductance  

o C, capacitance  

o Vr, velocity ratio  

o α, attenuation  

o Z0, Characteristic Impedance  

• Balanced Termination Signature  

Indicator of far end termination health  

• DeltaG  

Global ageing indicator  
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Test Site Requirements  

Preparations  

Make sure the test site is available and accessible for testing. I.e. there shall be enough space for 

the operator and the test equipment to perform the data acquisition without breaching any 

safety regulations.  

Cable Preparations  

I case of terminated cable end, make sure that the test equipment can be mounted as close to the 

cable as possible.  

In case of unterminated cable ends, the cable ends shall be prepared for testing. I.e. this implies 

that there shall be a possibility for mounting regular crocodile clamps to the cable conductor and 

the screen. The distance between the conductor and the screen shall be as small as possible.  

In case of oil filled or impregnated cable, the conductor and screen must be cleaned before testing.  

Important:   

De-energize the cable and disconnect it from all HV equipment and keep the cable grounded at 

minimum one end until the data acquisition procedure in Section 3.c! (There is no need to 

disassemble the cable termination if the conductor and screen is available for crocodile clamps.)  

Required Conditions  

Make sure the area for testing is as clean and dry as possible, this is required for both inside and 

outside testing. In case of rain or snow during outside work, a small jointers tent shall be provided. 

The LIRA Acquire kit and the PC is part of the equipment supplied by the testing company. All other 

items to be supplied on site by site responsible.  

Required Available Equipment  

• 110/220 V power supply, minimum two outlets  

• LIRA Acquire kit  

o Power supply with international adaptors  

o USB cable  

o Probes, long and short  

o Crocodile clamps  

o Carry case  

• PC running the full LIRA Acquire software or the Wirescan GO! software  
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• Chair, not required  

• Small table, not required  

• Jointers tent (if outside work)  

• Heating if temperature is below 5° C  

• Knife  

• Pliers  

• Cleaning cloths  

• Cleaning solvent  

Method Statement LIRA Data Acquisition  

Safety Precautions  

Note: This procedure shall be executed on site before starting any work on the cable end.  

Safety Compliance  
Make sure that all local safety rules and regulations are obeyed. The LIRA hardware excites a 

maximum voltage of 5 Vp-p and imposes no personnel risk.  

Check Personnel  
Check that the relevant personnel are on site and ready to support. In most cases relevant 

personnel is a site supervisor, coupling manager, first aid, and cable technician.  

Make sure that relevant contact people and/or telephone numbers are available at all times.  

Check Grounding  
Note: The cable ends shall not, under any circumstance, be touched without checking for 

residual voltage, and approved for testing by the site manager, coupling manager and/or 

electrical safety person.  

Check that at least one end of the cable is grounded. This shall preferably be the far end of the 

cable. The coupling manager is usually responsible for this.  

A test for residual voltage shall be performed to make sure the cable is safe.  

Preparations  

In case of using the full LIRA software, make sure a relevant project and cable is established. 

Please refer to training material if support is needed.  

Connect the LIRA Acquire to the power, and to the PC through the USB interface.  
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Connect the desired probe to L1 on LIRA Acquire and connect the red and black crocodile clamp 

to its respective banana plug.  

Start the LIRA software and make sure the software has established connection to the LIRA 

Acquire.  

Connecting to the Cable Under Test  

Note: Make sure the cable is safe to operate before starting on the following points!  

Connection to the cable shall be done by the coupling manager in the following order;  

• Connect the crocodile clamps to the desired cable end  

• If applicable, remove local grounding  

• Perform data acquisition  

• If applicable, connect the cable to ground  

• Disconnect the crocodile clamps  

The same procedure shall be followed when working on cables with more than one phase.  

Performing Data Acquisition  

Full LIRA Software  
In case of using the full LIRA Software the following procedure shall be followed for each 

conductor/phase to be measured;  

1. Start the software  

2. Enter measurement mode  

3. Select the relevant project  

4. Select the relevant cable  

5. Select desired maximum frequency  

6. Select output port, the same as the probe is connected to  

7. Select the output impedance as close to the cable characteristic impedance as 

possible  

8. In case of length mode, input cable length  

9. In case of Vr mode, input Vr  

10. In case of Manual mode, input both length and Vr  

11. Input any measurement notes  

12. Press the Acquire button and wait until the acquisition process is finished  

13. Check the measurement data to control if the selected maximum frequency is 

correct  

Repeat from step 4 until data for all desired conductors/phases is acquired.  
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Refer to training manual for troubleshooting.  

Wirescan GO! Software  
In case of using the LIRA Basic software the following procedure shall be followed for each 

conductor/phase to be measured;  

1. Start the software  

2. Enter relevant cable information  

3. Press the Acquire button and wait until the acquisition process is finished  

4. Check the measurement data quality by inspecting the impedance traces and 

expected Vr  

5. Save data to desired folder with desired file name  

Repeat from step 2 until data for all desired conductors/phases is acquired.  

Refer to manual for troubleshooting.  

Specifications  

LIRA Acquire Hardware  

Size and weight  

Dimensions (LxWxH)  mm  217x118x28  Without rubber feet  

Weight  g  0.853    

  

I/O ports  

Power supply  DC jack  1    

Network  RJ-45  1  Ethernet  

PC connection  USB  1  USB 2.0 type B  

BNC    3    

  

Operational values  

Power supply input  VAC  100 - 240  50/60 Hz  

Power supply output  VDC  12    

PoE  V  48  Power over Ethernet  

Battery  VDC  5 – 12  Connects to DC jack  

Output frequency 

range  

Hz - MHz  1 Hz – 100 MHz    

Output voltage  Vp-p  5  Max value  
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Dynamic range  dB  ~70    

  

Operation conditions  

Temperature range  °C  -20 to + 60    

IP rating  -  IP65    

  

CE approval  

Standards  

  

• EN 61326-1 (2013), EMC  

• IEC 60533 (2015), EMC  

• EN 60945 (2002), vibration  

• IEC 61892-3, vibration  

  

Software  

PC requirement (software currently only available for PC)  

Operating system  Windows 7 or later  

RAM  Minimum 4 GB (8 GB recommended)  

HDD  Minimum 500 MB  

Processor  Intel i7 2.4 MHz, 4 MB cache  

Connections  USB, Ethernet  

Display  1024x768 or higher  

  

  

End of document (Wirescan Standard Terms and Conditions with Attachments 1-3)  
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1. scope of supply: 

Terminering av LoVe kabel (DAJ TSP 10ST20F+FO 18 SMF 350) 500 meter. 

Av deler som kunne bli gjenbrukt, ble delene rengjort og gjenbrukt. 

 

 
Nye deler er designet og ny produsert:  

• Insert feedthrough for ACT LoVe 35mm cable, Titanium Grade2  

• Fixing ring, Titanium Grade2  

• Locking ring for boot, LoVe 35mm cable, Titanium Grade2  

• Sleeve inner, for LoVe 35mm cable, S165M  

• Cable adapter with tension relief, LoVe 35mm Cable Titanium Grade5  

• Adapter for boot, bend relief, LoVe 35mm cable, Titanium Grade2  

• Adapterend lid for boot, LoVe 35mm cable, Titanium Grade2  

• Bøyes begrenser ny type.  

• Murene slange byttet. 

• Testet Elektrisk og Fiber optisk. 
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2. MAIN CABLE DOC. 

 

Produkt no. Description QTY Unit 
Serial/Heat 
No/ PO No. 

Material 

219428 Cable Assy - - - -- 

103732 
Bootseal ID Ø3,9 / AWG 16 - 
Naturgummi 

4 Stk 44-2020 RUBBER 

103733 Bootseal ID Ø3,9 / Blind 4 Stk 22.06.22 RUBBER 

103786 Pin awg 16 for 1-2 Splitter 4 Stk 48026 Messing 

103787 Adapter for 1-2 splitter 4 Stk 48026 Messing 

104469 
Protection pipe, main cable termination 
- Metas 

2 
Stk 

Re-Use Titan gr.2 

104473 
Rubber bushing for strain relief, main 
cable - Metas 

2 
Stk 

Re-Use NBR 60 

104822 Bootseal power cond. 2,06 4 Stk TSAS RUBBER 

105510 Bootseal for tower Ø10 and cable Ø8,6  Stk 05.01.21 RUBBER 

106233 Inline splice insulator, Love 35mm cable 4 Stk 2.2 PEEK 

106234  Inline splice crimp terminal, Love 35mm 4 Stk 21208131 Copper 

212148 Washer M8 DIN 125  14 Stk Re-use Tit.Gr 2 

213126 Screw M10 x 25 DIN 7991  20 Stk Re-Use Ti. Gr 2 

213161 Screw M8 x 50 DIN 912  14 Stk Re-use TI. Gr.5 

106232 FO termination assy, - - - - 

100319 O-ring 17,00 x 1,50  4 Stk 49409 NBR 70 

100527 Plug for MK II Fill Port  4 Stk 20192624 Titan gr.2 

100600 O-ring 6,20 x 1,00  8 Stk 60689155 NBR 70 

104442 Cradle FO termination, ACT, Metas 2 Stk Re-Use POM 

104443 FO termination end wall 2, ACT, Metas 2 Stk Re-Use Titan gr.2 

104444 FO termination end wall 1, ACT, Metas 2 Stk Re-Use Titan gr.2 

106227 FO adapter for end wall, ACT, LoVe 2 Stk Re-Use Titan gr.2 

211740 Streamer skin - O.D. 72mm, 4mm wall 2 Stk Re-use PUR 

213090 Fiber Optical Penetrator 8xSMF+8xMM, 2 Stk Re-Use Titan gr.2 

213120 O-ring 9,19 x 2,62  2 Stk 45072 NBR 70 

TSAS Part No: 219428 

TSAS Serial No.: 29526 
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Produkt no. Description QTY Unit 
Serial/Heat 
No/ PO No. 

Material 

213123 Screw M6 x 20 DIN 912  4 Stk Re-Use Ti. Gr 2 

106194 Node 1 ACT assy, LOVE 35mm cable - - - - 

100527 Plug for MK II Fill Port.  6 Stk 20192624 Titan gr.2 

100600 O-ring 6,20 x 1,00  12 Stk 60689155 NBR 70 

103983 Screw for Splitbox M10,  12 Stk 20181244 Ti Gr.2 

104365-20,1 Nut M35x1,5 Hang-off 19,5 mm Cable 2 Stk 48178 JM7 

104366-20,1 Washer No1 Hang off 19,5 mm cable 2 Stk 48178 POM 

104367-20,0 Gland Hang-off 19,5 mm Cable 2 Stk 49409 RUBBER 

104368-20,1 Washer No 2 Hang-off 19,5 mm Cable 2 Stk 48178 AISI 316 

104446 End lid 1, ACT114, Metas 2 Stk Re-Use Ti Gr.2 

104448 Tube L400, ACT114, Metas 2 Stk Re-Use Ti Gr.2 

104467 POM filler for ACT - Metas 2 Stk Re-Use POM 

106200 End lid 2, ACT114, LoVe 35mm cable 2 Stk Re-Use Ti Gr.2 

106206 Adapter End lid 2 for boot, LoVe 35mm 2 Stk 20150476 Ti Gr.2 

106212 Fixing ring 2 Stk 20141866 Ti Gr.2 

106213 Support cradle ø100x150, 2 Stk Re-Use POM 

106231 Screw M5 x 30 DIN912  6 Stk Re-Use Titan Gr.2 

106245 Screw M4 x 20 DIN912  8 Stk Re-Use Ti Gr.2 

211849 O-ring 38,00 x 2,00  4 
Stk 59684338/09.

2019 
NBR 70 

212567 O-ring 40,00 x 2,00  8 Stk 47857 NBR 70 

213119 O-ring 98 x 3  8 Stk 45072 NBR 70 

213123 Screw M6 x 20 DIN 912  4 Stk Re-Use Ti. Gr 2 

213124 Screw M8 x 20 DIN 912  4 Stk Re-Use Ti. Gr 2 

106195 Tension relief for main cable, 2 - - - 

100527 Plug for MK II Fill Port. 4 stk 20192624 Titan gr.2 

100600 O-ring 6,20 x 1,00  8 stk 60689155 NBR 70 

106196 Cable adapter with tension relief, 2 stk 20141574 Titan gr.5 

106197 Sleeve, inner, for cable termination 2 stk 111226 S165M 

106199 Adapter for boot, for bend relief, 2 stk 1145 Titan gr.2 

106212 Fixing ring 2 stk 20141866 Titan gr.2 
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Produkt no. Description QTY Unit 
Serial/Heat 
No/ PO No. 

Material 

106231 Screw M5 x 30 DIN912 6 stk 49394 Titan gr.2 

106242 Washer POM for 35 mm 2 stk 49410 POM 

106243 Gland for 35 mm Cable 2 stk 49409   Rubber 

106244 Nut M45x1,5 for 35 mm Cable 2 stk 2.2 JM7 

211849 O-ring 38,00 x 2,00 4 stk 59684338/09.

2019 

NBR 70 

212149 Screw M5 x 20 DIN 912 8 stk Re-use Titan gr.2 

213121 O-ring 63 x 2 2 stk 45072 NBR 70 

106225 BSR ID 37mm - - - - 

106198 Nut BSR Ø37 2 stk 20208528 Titan gr.5 

214641 Armor ring 2 stk 434702 Duplex2205 

214642 Spacer for ø10 bolt 16 srk T7RN Duplex2205 
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3. JUMPER CABLE DOC.

 

 
 

 

 Description QTY 
Uni

t 
Serial/Heat No. Material 

210555 Bendrestrictor Murene for MK2 13 MM 2 stk SK36204401 Rubber 

210845 
Hose, Murene Transmark Subsea 
Hose , ID13/OD25 

3 
m 

T0010613 Murene 

211059 Fitting Assembly Murene, MK2 13mm, 1 stk   

100362-01 Insert Murene MK2 fittings 13mm, 1 stk 20170741 Titan gr2 

100363-01 Nut M25x1,5 for fittings Murene MK2 1 stk 202101229 Titan gr2 

100364-01 Crimp Sleeve for fittings Murene MK2 1 stk 20213299 Titan gr2 

210712 O-ring 15,00 x 1,50 1 stk 31369665 NBR 70 

210903 O-ring 19,00 x 1,50 1 stk 59966454 NBR 70 

211062 Bend 90° Assembly Murene, 13mm 1 stk   

100363-01 
Nut M25x1,5 for fittings Murene MK2 
13mm 

1 
stk 

202101229 Titan gr2 

100364-01 
Crimp Sleeve for fittings Murene MK2 
13mm 

1 
stk 

20213299 Titan gr2 

103754-01 Bend 90° insert Murene, 13mm MK2 1 stk 20141839 Titan gr2 

210712 O-ring 15,00 x 1,50 1 stk 59966454 NBR 70 

210903 O-ring 19,00 x 1,50 1 stk 6055864385 NBR 70 

       

 

 

TSAS Part No: 104477 
TSAS Serial No.: 02812 
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 Description QTY 
Uni

t 
Serial/Heat No. Material 

210555 Bendrestrictor Murene for MK2 13 MM 2 stk SK36204401 Rubber 

210845 
Hose, Murene Transmark Subsea 
Hose , ID13/OD25 

3 
m 

T0010613 Murene 

211059 Fitting Assembly Murene, MK2 13mm, 1 stk   

100362-01 Insert Murene MK2 fittings 13mm, 1 stk 20170741 Titan gr2 

100363-01 Nut M25x1,5 for fittings Murene MK2 1 stk 202101229 Titan gr2 

100364-01 Crimp Sleeve for fittings Murene MK2 1 stk 20213299 Titan gr2 

210712 O-ring 15,00 x 1,50 1 stk 31369665 NBR 70 

210903 O-ring 19,00 x 1,50 1 stk 59966454 NBR 70 

211062 Bend 90° Assembly Murene, 13mm 1 stk   

100363-01 
Nut M25x1,5 for fittings Murene MK2 
13mm 

1 
stk 

202101229 Titan gr2 

100364-01 
Crimp Sleeve for fittings Murene MK2 
13mm 

1 
stk 

20213299 Titan gr2 

103754-01 Bend 90° insert Murene, 13mm MK2 1 stk 20141839 Titan gr2 

210712 O-ring 15,00 x 1,50 1 stk 59966454 NBR 70 

210903 O-ring 19,00 x 1,50 1 stk 6055864385 NBR 70 

TSAS Part No: 104476 

TSAS Serial No.: 02811 
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 Description QTY 
Uni

t 
Serial/Heat No. Material 

106074 
Bootseal Tronic CP-09260-00 for 4 

way 12-16AWG 
4 stk 09-1144103 Nitril 

210555 Bendrestrictor Murene for MK2 13 MM 2 stk SK36204401 Rubber 

210845 
Hose, Murene Transmark Subsea 
Hose , ID13/OD25 

3 
m 

T0010613 Murene 

211059 Fitting Assembly Murene, MK2 13mm, 1 stk   

100362-01 Insert Murene MK2 fittings 13mm, 1 stk 20170741 Titan gr2 

100363-01 Nut M25x1,5 for fittings Murene MK2 1 stk 202101229 Titan gr2 

100364-01 Crimp Sleeve for fittings Murene MK2 1 stk 20213299 Titan gr2 

210712 O-ring 15,00 x 1,50 1 stk 31369665 NBR 70 

210903 O-ring 19,00 x 1,50 1 stk 59966454 NBR 70 

211062 Bend 90° Assembly Murene, 13mm 1 stk   

100363-01 
Nut M25x1,5 for fittings Murene MK2 
13mm 

1 
stk 

202101229 Titan gr2 

100364-01 
Crimp Sleeve for fittings Murene MK2 
13mm 

1 
stk 

20213299 Titan gr2 

103754-01 Bend 90° insert Murene, 13mm MK2 1 stk 20141839 Titan gr2 

210712 O-ring 15,00 x 1,50 1 stk 59966454 NBR 70 

210903 O-ring 19,00 x 1,50 1 stk 6055864385 NBR 70 
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 Description QTY 
Uni

t 
Serial/Heat No. Material 

106256 Mounting bracket for Siemens FO 1 stk  POM 

106257 Washer M10 DIN 125 4 stk 20192478 Ti Gr.2 

106258  Nut M10 DIN 934 6 stk 20192478 Ti Gr.2 

106259 Screw M10 x 40 DIN 933 6 stk 20192478 Ti Gr.2 

210555 Bendrestrictor Murene for MK2 13 MM 2 stk SK36204401 Rubber 

210845 
Hose, Murene Transmark Subsea 
Hose , ID13/OD25 

3 
m 

T0010613 Murene 

211059 Fitting Assembly Murene, MK2 13mm, 1 stk   

100362-01 Insert Murene MK2 fittings 13mm, 1 stk 20170741 Titan gr2 

100363-01 Nut M25x1,5 for fittings Murene MK2 1 stk 202101229 Titan gr2 

100364-01 Crimp Sleeve for fittings Murene MK2 1 stk 20213299 Titan gr2 

210712 O-ring 15,00 x 1,50 1 stk 31369665 NBR 70 

210903 O-ring 19,00 x 1,50 1 stk 59966454 NBR 70 

211062 Bend 90° Assembly Murene, 13mm 1 stk   

100363-01 
Nut M25x1,5 for fittings Murene MK2 
13mm 

1 
stk 

202101229 Titan gr2 

100364-01 
Crimp Sleeve for fittings Murene MK2 
13mm 

1 
stk 

20213299 Titan gr2 

103754-01 Bend 90° insert Murene, 13mm MK2 1 stk 20141839 Titan gr2 

210712 O-ring 15,00 x 1,50 1 stk 59966454 NBR 70 

210903 O-ring 19,00 x 1,50 1 stk 6055864385 NBR 70 

215190 SCREW HEXAGON SOCKET SET M8x10 1 stk 20192478 Ti Gr.2 
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5. TEST REPORT 
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