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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
mm?2and 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
(Bg, Nordland) to location P1 at a depth of approximately 250 m (Figure 1).

P1

Hovden
Bg
Nordland

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 3M™ 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 Bjgrnar 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-MC045S).

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

3.2SDU

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.

e 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.

e 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.

e 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.

e 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.

e 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)

e 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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NEXEIFIS

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 10mm? 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 2001 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
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4 CABLE DESIGN

4.1 General
The design of the electrical cable consists of two insulated 10mm? 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 Nominal
thickness outer
[mm] diameter
[mm]
UNIT-FO Fibre Optic element
Optical fibre 18SM (9/125um) 0.25
Tube Steel tube with filling compound 0.25 2.5/3.0
Sheath Polyethylene, black 9.7
UNIT-P10 Power conductor, 10mm?, 3kV
Conductor Cu, 10mm? (7 strand) 3.9
Insulation Semiconductive polyethylene 4.3
Polyethylene, colour coded 9.7
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4.3 Element lay-up

Process/ Material Nom. Nom. outer
thickness diameter
(mm) (mm)
Cable Core/Lay Up
Lay-up 2 xunitP10 + 1 xFO 9.7 21
Filling PE fillers and petroleum jelly
Wrapping Neutral tape 21.5
Inner sheath Polyethylene, black 1.8 25.2
Armouring Galvanized steel wires:
1st layer 23x3.6 32.5
2nd layer 42x2.4 37.5
Filling Bitumen and wrapping
Outer sheath Polyethylene, yellow w/ black stripe 2.4 42.5
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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. kgg/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 -510 +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 um 9.2 0.4
Fibre cladding diameter um 125 1
Coating diameter, uncoloured fibres um 245 10
Mode field/cladding concentricity error um <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/Nkm <0.2 -
Fibre proof test level % > 1.0 (1s) -
Electrical characteristics (target values) In Unit Nominal +
Service value
DC resistance, max O/km 1.9
AC resistance, max @ 50Hz Rloop Q/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 GQekm >
Voltage rating kv 1.8/3.0(3.6)
HVDC test, 5 minutes (conductor-conductor) kv 15.6
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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 TkVA @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

Yes comp

Cond/ Cable Input Power | Supply | Output |Load Impe- Power
Length | Voltage | Input | Current | Current | Voltage dance Load

Comp. ph-ph and Loss End

mm? km kv kVA A A kV % kOhm kVA

2x10 16 2,9 <3 <0.9 0,35 2,85 0.7 8,4 1

No comp

2x10 41 2,9 <7 <2.5 0.6 2,7 (2-5) 4,7 1.5

No comp

2x10 41 2,9 3 1 0.6 2,7 (2-5) 4,7 1.5
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4.6 Fibre Marking

Element Marking

UNIT-FO Fibre numbering code, 1-18 fibres’
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 <Production order no.> Nexans Norway High Voltage 2 x 10mm? +18

Sheath SM 3kV <year> <meter>

! The ring stripe marking, A/B, is defined as follows:
A = Number of ring stripes
B = Spacing between ring stripe groups in mm
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5 CABLE CROSS-SECTIONAL DRAWING
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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 Qil-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 T1kVA 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.
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The schematic wiring diagram for the transformer is shown in Figure 6.2

+——

To shore
supply2.9kV = 1 ph

16km sub-sea cable
2x10mm? FEVE 3kV

500m 2x10mm? FEVE 3kV
Sub-sea cable for

future 2.9kV =1 ph

25km cable

2x10mm? FEVE 3kV

Figure 6.2. Schematic wiring diagram for the transformer

Further details for the transformer are given in data sheet 00506-TTR-DP-26573.
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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-MCO4P).

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

Seacon hydralight, top assembly,

bulkhead, uth, 8-CH, 5M,

w/funnel. Dwg. No: 7740-110.
4fibres to Node 2

Seacon hydralight, top assembly,
bulkhead, uth, 8-CH, SM,
w/funnel. Dwe. No: 7740-110.
Afibres to Nede 1

Pressure seal ‘
EQ [ - B R e
b | 9 1o FO element Ea_—l
Subsea glement steeltube FOTU A (Fibre Optic
cable Termination Unit)
Pressure seals
ductor ‘ to hose
ire. Transformer b
ators ‘ kv 220V ———
(Aporox il filled chamber
1bar
Cable ) (pressure comgensated
o mechanical
termifation
element R it
(10 fibres) ‘
Cu
conductors
(3 kv) CEM (Cable End Module)

Digitron, ROV Mated, Flange Mounted
Receptacle connector, 4-way pin, omnitek
MEK2 hose fitting.

Tronic Type: BROV-10-B004-BQ-DE-MCO4P.
220Vac, 500 VA to Node 1.

Digitron, ROV Mated, Flange Mounted
Receptacle connector, 4-way pin, omnitek
MEK2 hose fitting.

Tronic Type: BROV-10-B004-BEQ-DE-MCO4P
220 Vac, 500 VA to Node 2

500 m cable length,
tonext CEM via
hybrid joint

Figure 6.3. Termination Principles for the SDU.
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Rosenholmveien 25
NO-1414 Trollaasen
NORWAY

Boks 1870 Nordnes
5817 Bergen

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

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.


mailto:info@wirescan.no
http://www.wirescan.no/
mailto:guosong.zhang@hi.no
mailto:vb@wirescan.no

/ 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.

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

- 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,

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,

Uil 5{

Vidar Bergli

VP Sales

Wirescan AS

Mobile: + 47 95939500
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In these General Terms and Conditions, the following names and terms shall have the meaning as
interpreted below:

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.

a contract, agreement or a purchase order between Wirescan
and the Customer drawn in writing and formally agreed
upon/accepted by both parties.

a date of Wirescan'’s written accept of a PO or a date when a
Contract document is signed by the last contractual party.

means a party or parties contracting to purchase Products
and/or Services from Wirescan

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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Intellectual and Industrial Property rights

a software licence necessary to operate Wirescan products and
solutions.

purchase order

all hardware, software, firmware services, spare parts and related
documentation, which Wirescan in writing has agreed to supply
under the Contract

all software, algorithms developed by Wirescan

maintenance, repair, or replacement of the Products during the
warranty period

Wirescan AS or any of its affiliates

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.

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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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.

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.

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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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/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.

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.

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.

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.

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.

Wirescan Warranty for the Products and Services as stipulated in the Wirescan Certificate of
Warranty in Appendix 1 of this document.

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.

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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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.

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.

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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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.

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.

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.

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.

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.

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.

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.

The terms and conditions of this document apply when services are performed by Wirescan’s own
personnel or its authorized representatives.

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.

a. aLIRA 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 is offered on the basis of a subscription.

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



Customer: Havforskningsinstituttet
Quotation: 26.1508

28/05/2026

list of additional services and additional cost shall be drawn and agreed upon in
writing.

a. asubscription 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.

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 ¢) 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.
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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.

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).

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 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

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

Wirescan AS
Wirescan Standard Terms and

Conditions
For LIRA data acquisition
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Author: Morten Huseby
Revision date: 20/03/2023

Revision: E7

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.

Wirescan contact information:
Morten Huseby
mh@wirescan.no

Tel: +47 957 43 470

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

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.

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:
e Spot signature
Plot of impedance variations as function of length.
e TDR
Plot of impedance variations as function of length. (different calculation algorithm
than the spot signature.)
o Cable characteristics
o R, resistance
o L, inductance
o C, capacitance
o Vr, velocity ratio
o @, attenuation
o Z,, Characteristic Impedance
e Balanced Termination Signature
Indicator of far end termination health

. DeltaG
Global ageing indicator
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Make sure the test site is available and accessible for testing. l.e. there shall be enough space for
the operator and the test equipment to perform the data acquisition without breaching any

safety regulations.

| 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. l.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.

3.c

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.

e 110/220 V power supply, minimum two outlets
o LIRA Acquire kit
o Power supply with international adaptors
o USB cable
o Probes, long and short
o Crocodile clamps
o Carry case
e PC running the full LIRA Acquire software or the Wirescan GO! software
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e Chair, not required

e Small table, not required

¢ Jointers tent (if outside work)

e Heating if temperature is below 5° C
¢ Knife

e Pliers

e Cleaning cloths

e Cleaning solvent

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 V,., 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.

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.

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;

e Connect the crocodile clamps to the desired cable end

e |If applicable, remove local grounding

e Perform data acquisition

e If applicable, connect the cable to ground

e Disconnect the crocodile clamps
The same procedure shall be followed when working on cables with more than one phase.

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
Enter measurement mode
Select the relevant project
Select the relevant cable
Select desired maximum frequency
Select output port, the same as the probe is connected to

N o vk~ W

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.

Size and weight

Dimensions (LxXWxH) 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 \" 48 Power over Ethernet
Battery VDC 5-12 Connects to DC jack
Output frequency Hz - MHz |1 Hz - 100 MHz

range

Output voltage Voo 5 Max value




/ Customer: Havforskningsinstituttet
Quotation: 26.1508

28/05/2026
Dynamic range dB ~70
Operation conditions
Temperature range °C| -20to + 60
IP rating - IP65
CE approval
Standards e EN61326-1 (2013), EMC

¢ |EC 60533 (2015), EMC
e EN 60945 (2002), vibration
e |EC 61892-3, vibration

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
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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:
e Insert feedthrough for ACT LoVe 35mm cable, Titanium Grade2
e Fixing ring, Titanium Grade2
e Locking ring for boot, LoVe 35mm cable, Titanium Grade2
e Sleeve inner, for LoVe 35mm cable, S165M
e Cable adapter with tension relief, LoVe 35mm Cable Titanium Grade5
e Adapter for boot, bend relief, LoVe 35mm cable, Titanium Grade2
e Adapterend lid for boot, LoVe 35mm cable, Titanium Grade2
e Baoyes begrenser ny type.
e Murene slange byttet.
e Testet Elektrisk og Fiber optisk.
2019-10036-Vv2 (22.11.2021) this document is uncontrolled when printed Page 2 of 55
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2. MAIN CABLE DOC.
TSAS Part No: 219428
TSAS Serial No.: 29526

Produkt no. Description QTY | Unit ;zr/iallg';i: Material
219428 Cable Assy - - - --
103732 22;’5?23:%?3'9/ AWG 16 - 4 | stk |44-2020 RUBBER
103733 Bootseal ID @#3,9 / 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 5 Stk Re-Use Titan gr.2
- Metas
104473 CR:tI:Z%rhjzizsing for strain relief, main 5 Stk Re-Use NBR 60
104822 Bootseal power cond. 2,06 4 Stk | TSAS RUBBER
105510 Bootseal for tower @10 and cable (8,6 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 Il 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 - O0.D. 72mm, 4mm wall 2 Stk Re-use PUR
213090 Fiber Optical Penetrator 8xSMF+8xMM, | 2 Stk | Re-Use Titan gr.2
213120 0-ring 9,19 x 2,62 2 Stk | 45072 NBR 70

2019-10036-Vv2 (22.11.2021)
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Produkt no. Description QTY | Unit ;ir/iallg*;zf 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 Il 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 M7
104366-20,1 Washer Nol 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 AlSI 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 g100x150, 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
Stk | 59684338/09.
211849 O-ring 38,00 x 2,00 4 NBR 70
2019
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 Il 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 ;ir/iall/;;? 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 M7
211849 O-ring 38,00 x 2,00 4 stk 59684338/09. | NBR 70
2019
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 @37 2 stk 20208528 Titan gr.5
214641 Armor ring 2 stk | 434702 Duplex2205
214642 Spacer for 10 bolt 16 srk | T7RN Duplex2205
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Transmark Subsea & Assembly Check List
Document no.: Rev.no.: Document Type/ no.:
2012-10003-v1 1.0 Forms and Templates Pagelofl
Work Order No. 3444-9 TSAS S/N: 29526
Sales Order No 32859 TSAS P/N: 106236
Client P/N 600008475 Client S/N: NA
TAG A: P/N 21948 TAG B:
TAG C: TSAS 29526
Sign. Sign.
Step. no DESCRIPTION Workshop | QA/QC Date
5.1 Verify all released documents 0\ 3 g_cy 313
52 Inspection of hardware ﬁﬁ 317%\} 3
53 Cut and prepare hose to correct specified length N //9 —
5.4 Install Bend restrictor if applicable §W3 _’)_o/_s }3
55 Fitting installation N/ A
5.6 Tension test W/G
5.7 Leakage test nitrogen/helium W//'ﬁ
Cut of wires to correct length \_;GA
5.8 3 197 .
i-33
5.9 Bundle the wires W/ﬁ =
5.10 Install wire bundle JV//9
511 Protection of conductors through fitting \%”a 3 2 ﬁ»‘}7$ 3
512 Electrical termination (both ends) A9 ‘-?J'I'/3 23
513 IR and Continuity check (IR>1GQ) ﬁ_’) l—)/$ !
514 Verify Cable over length g T ;H—/3 13
5.15 Assemble Mechanical and connector parts %3 33.”/3-)_1
>
5.16 Leakage test nitrogen IV/ /9
5.17 Installation of Bend Restrictor. N //9
518 Filling of silicon oil fa') Mll}% 23
5.19 Completed assembly inspection \?ﬁ A ’30/3 l}
520 Marking ﬁ 8 30/3 2%
Sign off.
Workshop Date: 2 0/3_ 373 Sign.: j 65 a e,
TSAS QC . .
(Workshop manager) Dt Sign::

2019-10036-Vv2 (22.11.2021) this document is uncontrolled when printed Page 6 of 55
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Transmark Subsea

LENGTHA]  TWGA | TAGB
S00MTR | P/N219478 |

[ L
\ Technical Cata Sheet
DAJ TSP 10 5T 20 F + FO 18 SMF 250

e
rcusp
&) ®
L[]

Connect wires (pin 3+4) ref wiring dlagr

[Bactseal for tower D10 and cable 08,6

WIRING DIAGRAM
SEACON 7741-101 ACT ACT SIEMENS FO COMNECTOR

T

Fl z
3

4 CABLE

5 5
3

7

)

BROV-10-AD04-BQ-DE-MCD45

4. Min bend radius for hose i 135mm. I i
5. Min bend racius for cabie i 700mem. MATERIAL [ sumrace |
6. Operating load max. 2 ton. e
i BROV-10-MI04-B0-DEMCDES | 7. Assernbly and best (bullg) - refer to Transmark Subsea material, e Transmark Subsea X
 with Siemens FO sceket flange cannectar report for assemibly and test procedure. [ L
8. Alllabels are set o be Gmm high letters, and In accordance with =
TAG sehechile. The 4 Jumpers have their own TAG schedule an the [assernbiy la
separate drawings. Heat shrink to be put over & tags. 200200 | = =
e | . Frsaze [~
_

T

Catie assy LoVe 35mm cable - Main

sf

g
Ui
=d i RTT1

T il
T

3 T T T T T T T
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REVISION HISTORY
REV STATUS DATE APPROVED
Issued for production 22.12.2022 RGE

15 2 212232 Lock for clamping band

14 | 0,6 |212231 Clamping band 6 mm

13 4 (100600 O-ring 6,20 x 1,00 NBR 70

12 1 (106227 FO adapter for end wall, ACT, LoVe 35mm cable

11 2 [100319 O-ring 17x1,5 NBR70

10 1 |211610 3M Scotchcast TM 2123 Size C 385ml

9 1 213120 O-ring 9,19%2,62 NBR70

8 2 [213123 Screw DIN 912 - M6 x 20 TI gr2

7 | 1 [104a42 Cradle FO termination, ACT C(1:1)

@ N HDOMMW U_CD ﬁO—. ?..:AM —nﬂ_ UO—.H TOLERANCING NS-IS0 2788-1 7 BREAK SHARPE EDGES AND REMOVE ALL BURRS

5 | 1 106228 Bootseal FO tube 92,6 mm MATERIAL | surFace |

4 |0,185/211740 Streamer skin - OD72, 4mm wall R 212,200 -

3 1 (104443 FO term end wall 2, ACT _Wu 2 12,2022 ﬂmlﬂﬁmjmamﬂx Subsea L]

2 1 |104444 FO term end wall 1, ACT *

1 1 (213000 FO feedthrough CI-AFP11863-XX WFG FO termination assy, ACT, LoVe 35mm cable
ITEM | QTY |PART NUMBER DESCRIPTION Ree 2122002 [ —_— -

Ti%ia? A3 106232 A
PARTS LIST SCALE [oer 1 or 1
3 5 q iy T Z T 1
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cC(1:1)

A

AA(1:1)

24 [ 4 [10245 [Screw DIN 912 - M4 x 20 TI Gr.2 [me.2

N
m
=
&)

O-ring 98,0x3.0 NBR70

104467 POM filer

213123 Screw DIN 912 - M6 x 20 TT gr2

213124 [Screw DIN 912 - MB x 20 T1 gr2

=22 Transmark Subsea X

[P T
W.

Transmark Subsea &

—W INode 1 ACT assy, Lok 5mm cable

FATERTAL pr— = ] . osas [z
T

Tl ol
T T T T T H T T T T T T T T T
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REVISION HISTORY
REV | STATUS [ DATE [ APPROVED
A |lssued for production | 13.01.2023 | RGE
VIEW1(1:5)
1339

2, 5

4 [100600 O-ring 6,2 X 1,0 NBR 70 Rubber

2 [100527 Plug for MK2 fill port Ti Gr.2

1 [106244 Nut M45 x1,5 for 35 mm Cable M7

1 |106243 Gland for 35 mm Cable Rubber

1 |106242 Washer for 35 mm Cable POM

2 (106230 Hexagon Socket Set Screw DIN 916 - M8 x 8 Ti Gr.5 Ti Gr.5

1 [106225 BSR.ID 37mm for LoVe 35mm cable

3 |106231 Cylinder Head Cap Screw DIN 912 - M5 x 30 Ti Gr.2

1 |108212 Fixing ring
8 1 106202 Locking ring with boot 19,5 mm cable, Love 35mm cable
7 2 211849 Ou_..m_JD Wm\D_U X N_LUD NER70 TOLERANCING NS-150 27881 _ BREAX SHARFE EDGEE AND REMOVE ALL BURRS
3 1 [106192 Adapter for boot, for bend relief, LoVe 35mm cable MATERIAL [ surrace |
5 1 [FA Umbilical NSW-M00110154 - LoVe replacement - 010 202 ™
4 | & [212199 Screw DIN 912 - M5 x 20 TLgr2 TiGr.2 _Mw.u T iwﬂﬂmsm_._._mﬂx Subsea &
3 1 213121 O-ring 63,0x2,0 NER70 Rubber X X ~
2 1 106197 Sleeve, inner, for cable termination 20,2, LoVe 35mm cable [S165M e .n_.wnnea relief for main cable, LoVe 35mm
1 1 |106196 Cable adapter with tension relief, LoVe 35mm cable Ti Gr.5

ITEM| QTY [PART NUMBER DESCRIPTION MATERIAL

Transmark Subsea &

PARTS LIST
B T 7

T [ T 5 i 4 E]
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3. JUMPER CABLE DOC.
TSAS Part No: 104477
TSAS Serial No.: 02812
L. Uni X .
Description QTyY 5 Serial/Heat No. Material
210555 Bendrestrictor Murene for MK2 13 MM 2 stk SK36204401 Rubber
Hose, Murene Transmark Subsea m
210845 Hose . ID13/0D25 3 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 1 stk 202101229 Titan gr2
13mm
100364-01 Crimp Sleeve for fittings Murene MK2 1 stk 20213299 Titan gr2
13mm
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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W .
Transmark Subsea & Assembly Check List
Document no.: Rev.no.: Document Type/ no.:
2012-10003-v1 1.0 Forms and Templates Page 4 of 4
Work Order No. 3444-6 TSAS S/N: | 02812
Sales Order No 32859 TSAS P/N: 104477
Client P/N 600008475 Client S/N: NA
TAG A: TSAS P/N 104477 TAG B: TSAS S/N
TAG C: SDU
Sign. Sign.
Step. no DESCRIPTION Workshop | QA/QC Date
Verify all released documents
51
_ =S | ) iavedes
5.2 Inspection of hardware 5=§ ﬁ W
53 Cut and prepare hose to correct specified length 643 )D e
5.4 Install Bend restrictor if applicable é/’s ]j) N
Fitting installation g g
5.5 =%
| I P/ B O
56 Tension test =S ﬂ b=
57 Leakage test nitrogen/helium = A2e3.23
53 Cut of wires to correct length
59 Bundle the wires /
5.10 Install wire bundle /
511 Protection of conductors through fitting (
512 Electrical termination (both ends) \
513 IR and Continuity check (IR>1GQ) \ N/ /\
514 Verify Cable over length j // / [/ \
/ J
5.15 Assemble Mechanical and connector parts \ / ’( / /\ T
5.16 Leakage test nitrogen / ! L/
517 Installation of Bend Restrictor. /
518 Filling of silicon oil
519 Completed assembly inspection
520 Marking
Sign off.
y A
Workshop Date: Sign.: // | J}/L \(/ D
2.2 MARS 2023 e = O~
TsAS QC ° [\ ]N VU b
Date: Sign.: / \
(Workshop manager) \

—— e mv v v meiaaievaay e M eI e e e s [or e C oD~ —— —
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Page 13 of 55

22.11.2021
Approved

kristine
23.11.2021

Date created:
Date Approved:

Status:
Approved By:

v
-

TAG SCHEDULE REVISION HISTORY
LENGTH A LENGTH B TAG A TAG B TAG C REV DESCRIFTION DATE APPROVED
3,25 MTR MTR* [TSAS P/N 104477 TSAS S/N SDu 1 Issued for approval 03.02.2017 NE
* Existing jumper; length B to be filled in. A Issued for production 02.03.2017 RGE
B Re-Issued for production 259.05.2017 RGE

LENGTH A b

A B C

this document is uncontrolled when printed

TOLERANCING NE-S0 27681 _ EREAK SHARFE EDGES AND REMOVE ALL BURRS
5 | 2z |210555 Bendstiffner Murens MK2 13mm TSAS MATERIAL | surrace |
T oriom s 15 o0 v iy e e 2nsmark Subsea &
2 1 |211059 MKE2 13mm assembly Murens 2
1 1 |210845 Transmark Subsea Hose 13mm - MURENE  [° Jumper 1.2 Hydralight
ITEM | QTY |PART NUMBER DESCRIPTION G a0 = e =
PARTS LTST e e . E———— T —

Transmark Subsea

[ I 5 I L] % E] I Z T 1

2019-10036-Vv2 (22.11.2021)



Date created: 22.11.2021
Transmark Subsea & Status: Approved
p— Approved By: kristine
Date Approved: 23.11.2021
TSAS Part No: 104476
TSAS Serial No.: 02811
L Uni . .
Description QTyY . Serial/Heat No. Material
210555 Bendrestrictor Murene for MK2 13 MM 2 stk SK36204401 Rubber
Hose, Murene Transmark Subsea m
210845 Hose , ID13/0D25 3 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 1 stk 202101229 Titan gr2
13mm
100364-01 Crimp Sleeve for fittings Murene MK2 1 stk 20213299 Titan gr2
13mm
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

2019-10036-Vv2 (22.11.2021)

this document is uncontrolled when printed
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Date created: 22.11.2021
w Status: Approved
Transmark SUbsea — Approved By: kristine
Date Approved: 23.11.2021

Transmark Subsea & Assembly Check List
Document no.: Rev.no.: Document Type/ no.: P 30f4
2012-10003-v1 1.0 Forms and Templates desn 0
Work Order No. 3444-6 TSAS S/N: | 02811
Sales Order No 32859 TSAS P/N: 104476
Client P/N 600008475 Client S/N: NA
TAG A: TSAS P/N 104476 TAG B: TSAS S/N
TAG C: SDU
Sign. Sign.
Step.n DESCRIPTION
P19 Workshop | QA/QC pate
5.1 Verify all released documents ‘/;:S j 2
Inspection of hardware = ';7 ) 21.03.%7
52 B “_
53 Cut and prepare hose to correct specified length 4"5 ﬁ A
5.4 Install Bend restrictor if applicable AN Kfy W
=
55 Fitting installation A5S -ﬁ V\
56 Tension test L,/LS i W “.
Leakage test nitrogen/helium ;
5.7 ﬁ 2? o3 Z3
58 Cut of wires to correct length =< "
5.9 Bundle the wires 2= )& “
Install wire bundle — A
5.10 g /,z&
511 Protection of conductors through fitting #1
512 Electrical termination (both ends) (
513 IR and Continuity check (IR>1GQ) \
5.14 Verify Cable over length ) /
/ A
515 Assemble Mechanical and connector parts Z A /ﬁ /)
J1 |
Leakage test nitrogen ) I/ J 1
5.16 / =
5.17 Installation of Bend Restrictor. / ‘ /'
518 Filling of silicon oil / v
5.19 Completed assembly inspection /
520 Marking
Sign off. / / / / / /
Workshop Date: Sign.: / 1 IJ \{
29 na 44 i
e et MARS-2023 / e /—fW\MV
Date: Sign.:
(Workshop manager) /
/ ,/‘
i /
/ | [

C e~ ==~



22.11.2021
Approved
kristine

Date created:

Status:

Approved By:

Transmark Subsea &

23.11.2021

Date Approved:

6 1 5 1 4 A4 3 1 2 1 1
TAG SCHEDULE REVISION HISTORY
LENGTH A LENGTHB  [TAGA TAGB 7 TAG C REV DESCRIPTION DATE APPROVED
MTR* MTR* |[TSAS P/N 104476 [TSASS/N | SDU 1 Issued for approval 03.02.2017 NB
* Existing jumper; length A and B to be filled in. A Issued for production 02.03.2017 RGE

LENGTH A

TOLERANCING NS-I1SO 27881 _ BREAK SHARPE EDGES AND REMOVE ALL BURRS
_ﬁqma_ﬁ [ surrace |
5 2 |210555 Bendrestrictor Murene for MK2 13 mm - TSAS [ 03.02.201 -
4 | 1 |A BROV-10-A003-BQ-DB-MC04S o 02.05.2017 Qm._._.m:m_.:mﬂx Subsea &
3 1 |211062 MK2 13mm 90° bend assembly Murene B
2 1 |211059 MK2 13mm assembly Murene e Jumper 1.2 BROV
1 1 [210845 Transmark Subsea Hose 13mm - MURENE oD 12.05.2017
=l Sl SIZE DWG NO REV
ITEM| QTY PART NUMBER DESCRIPTION srmmpemezm | A3 104476 A
PARTS LIST e e v =[O ] e ] o 1
2 T s T 7 yiiy I T 7 T e

Page 16 of 55
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Date created: 22.11.2021
Transmark Subsea & Status: Approved
— Approved By: kristine
Date Approved: 23.11.2021
TSAS Part No: 106236
TSAS Serial No.: 02809
_— Uni . .
Description QTyY . Serial/Heat No. Material
Bootseal Tronic CP-09260-00 for 4
106074 4 stk 09-1144103 Nitril
way 12-16AWG
210555 Bendrestrictor Murene for MK2 13 MM 2 stk SK36204401 Rubber
Hose, Murene Transmark Subsea m
210845 Hose . ID13/0D25 3 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 1 stk 202101229 Titan gr2
13mm
100364-01 Crimp Sleeve for fittings Murene MK2 1 stk 20213299 Titan gr2
13mm
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

2019-10036-Vv2 (22.11.2021)

this document is uncontrolled when printed
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Date created: 22.11.2021
Transmark Subsea & o, o
Approved By: kristine
Date Approved: 23.11.2021
Transmark Subsea X Assembly Check List
o | e | e
Work Order No. | 3444-6 TSAS S/N: | 02809
Sales Order No 32859 TSAS P/N: 106236
Client P/N 600008475 Client S/N: NA
TAG A: TSAS P/N 106236 TAG B: TSAS S/N
TAG C: X-NODE
Step. no DESCRIPTION \S/:/gonr'kshop ggAr/"Qc Date
51 Verify all released documents é"i /}% ﬂ )0 3.2%
52 Inspection of hardware C‘:; J 4})
5.3 Cut and prepare hose to correct specified length 5;5 ,,// '\U:
54 Install Bend restrictor if applicable ZS J “
5.5 Fitting installation ﬁ ’ﬂ W
56 Tension test = 'ZX i
5.7 Leakage test nitrogen/helium /‘) 022 7203 23
58 Cut of wires to correct length £ A A
5.9 Bundle the wires e 77’% e
5.10 Install wire bundle 2 ”'—Z% A
5.11 Protection of conductors through fitting /
512 Electrical termination (both ends) (
513 IR and Continuity check (IR>1GQ) \ A
5.14 Verify Cable over length ) | / ;"/)\\
5.15 Assemble Mechanical and connector parts / /?’ / /’,‘“ \\
516 Leakage test nitrogen / f / i’“\ “]T
517 Installation of Bend Restrictor. / IRV U N
5.18 Filling of silicon oil /
5.19 Completed assembly inspection K
5.20 Marking B
A 4 /
Sign off. / /// / /
Workshop Date: Sign.: / / / 4;7/ / y &(/ ‘ﬁ /
99 mane angq /It N A
T5AS QC e [ & Hﬂa LULS St /__/ /// |W
(Workshop manager) 'l / \‘J
ﬁ

C e~ =~ —-



22.11.2021
Approved
kristine

Date created:

Status:

Approved By:

-
-

Transmark Subsea

23.11.2021

Date Approved:

B ]

5

2

1

TAG SCHEDULE
LENGTHA |LENGTHE |TAGA TAGE TAGC
3,0 MTR 0,5 MTR |TSAS P/N 106236 TSAS SN X-NODE

LENGTH A

LENGTH B

REVISION HISTORY

REV STATUS

DATE APPROVED

A |Issued for production

03.01.2023 RGE

7 | 4 [106074 Bootseal Tronic CP-00260-00 for 4 way 12-16AWG
B i6 (211219 .c_.-_.__.m__ ﬂm.tﬁ_.vm_._._ 4480211-16-0 AWG1E TOLERANCING MNEHSD 27681 _ EREAK SHARFE EDGES AND REMOVE ALL BURRS
5 | 2 |210555 Bendstifner Murene MKZ 13mm_T5A5 MATERIAL | sumrace |
4 [ 1 |213016 BROV-10-A004-BQ-DB-MCD45 oy 3.0y 202 -
3 | 1 211062 MK2 13mm 90° bend assembly Murene Ti Gr.2 W__zuﬂ P E._nqm:m_,:mﬂr Subsea &
2 1 |211059 MKZ2 13mm assembly Murene Ti Gr.2
1 3 |210845 Transmark Subsea Hose 13mm - MURENE aal Jumper with BROV-10-AD04-B0)-DB-MC045
ITEM| QTY |PART NUMBER DESCRIPTION hae 001300 e EoT &
I ) A
PARTS LIST el o B o SPPS1
[ [ 1 [ Ll L 3 [ x [ 1

Page 19 of 55
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Date created: 22.11.2021
Transmark Subsea & saws: | Approved
pproved By: kristine
Date Approved: 23.11.2021

TSAS Part No: 106235
TSAS Serial No.: 02810

Description QTyY Utni 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 Egi:”'\gg/'gggasnsmark Subsea 3 |™ | 10010613 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 ?éjrtnl\rf]Zle,S for fittings Murene MK2 1 stk 202101229 Titan gr2
100364-01 Crimp Sleeve for fittings Murene MK2 1 stk 20213299 Titan gr2

13mm

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

2019-10036-Vv2 (22.11.2021)

this document is uncontrolled when printed
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Date created: 22.11.2021
[ransmark Subsea & s Approved
— Approved By: kristine
Date Approved: 23.11.2021
Transmark Subsea & Assembly Check List
Document no.: Rev.no.: Document Type/ no.: p 2 0f4
2012-10003-v1 1.0 Forms and Templates agezo
Work Order No. | 3444-6 TSAS S/N: | 02810
Sales Order No 32859 TSAS P/N: 106235
Client P/N 600008475 Client S/N: NA
TAG A: TSAS P/N 106235 TAG B: TSAS S/N
TAG C: TBD
Sign. Sign.
; E
Step. no DESCRIPTION Workshop | QA/QC Date
Verify all released documents = .
5.1 fy e /Zy .52
5.2 Inspection of hardware 5 /{a)
W
53 Cut and prepare hose to correct specified length -3 _j (e
5.4 Install Bend restrictor if applicable é’: ’g A
55 Fitting installation s ’g[y N
Tension test = b/
5.6 &S r‘/ A
5.7 Leakage test nitrogen/helium 4% /} ;\7’? 03 23
58 Cut of wires to correct length /
5.9 Bundle the wires /
510 Install wire bundle \
5.11 Protection of conductors through fitting \
Electrical termination (both ends) g /
5:12 / J ’w’ N
513 IR and Continuity check (IR>1GQ) \/ / [ / / \\
| f |
5.14 Verify Cable over length \\ ;‘// 5; "‘,“‘" nl,‘,
515 Assemble Mechanical and connector parts /) « ; // / [
/ | /
516 Leakage test nitrogen / V l
517 Installation of Bend Restrictor. /
I
5.18 Filling of silicon oil {
|
519 Completed assembly inspection \
5.20 Marking \
Sign off. 4 /7/
/ ‘ //} / |
- / |
Workshop Date sign. / / / ,’/f . \g/ ‘ ,)
2.2 MARS 2623 Suavall) SR
TSAS QC Bate Sian.: \ // {,’W 1\./‘-/ \
(Workshop manager) gn-: \ | N

£y
A
|
|

/

C oD~ —— -



22.11.2021
Approved
kristine

Date created:

Status:

Approved By:

w
o~

Transmark Subsea

23.11.2021

Date Approved:

2

1

& | 5 | 4 _ﬂq 3
TAG SCHEDULE
[ENGTHA |LENGTHB|TAG A TAG B TAGC
3,0 MTR 0,6 MTR. |TSAS PJN 106235 | TSAS SN TED
LENGTH A
LENGTH B
PO fres langth

Fibres already connected to FO conn to be used.

REVISION HISTORY

REV STATUS DATE APPROVED
A |Issued for production 03.01.2023 RGE
B [Issued for production 08.02.2023 RGE

Py

10 1 |106256 Mounting bracket for Siemens FO connector POM A A
3 | 4 [108257 Washer M10 DIN 125 Ti Gr.2
8 | 6 |106258 Nut M10 DIN 934 Ti Gr.2
7 & |10R259 Serew M10 x 40 DIN 933 Ti. Gr 2 TOLERANCING MEHSD 27681 _ EREAK SHARFE EDGES AND REMOVE ALL BURRS
& 1 |215190 Set Screw DIN 913 - M8 x 10 Ti Gr.5 MATERIAL [ surrace |
5 2 |210555 Bendstiffner Murene MK2 13mm_TSAS ey L33 -
T |1 Siemens FO conn e — E._.qm:m:.,m} Subsea &
3 1 [211062 MKZ 13mm 90° bend assembly Murene Ti Gr.2 _m.. I h Si FO socket f
2 | 1 |21105% MK2 13mm assembly Murene Ti Gr.2 o e Slemens S ange
1 3 |210845 Transmark Subsea Hose 13mm - MURENE e -
— = | DWG D REY
ITEM| QTY |PART NUMBER DESCRIPTION —— — i 106235 _ .
PARTS LIST el I el o1
g

% 3
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Transmark Subsea &

Date created:
Status:
Approved By:
Date Approved:

22.11.2021
Approved
kristine
23.11.2021

4. MATERIAL CERTIFICATE

TEKNIKUM SEKOITUKSET OY  Production Certificate 29.11.2022

TRANSMARK SUBSEA AS, NORWAY
S0O1006493

Compound : SK36204401 CALANDERED S362044AA
Orderno.: 019848

Batch range: -

Date range: 25.11.2022 - 29.11.2022

Filter:
Prod.date 25.11.2022 Tested by T

Column definitions

40100 Mooney viscosity (1+4)(ir)
40100 Mooney viscosity (1+4)(ir)
41000 Rheometer ISO 3417
41000 Rheometer ISO 3417
41000 Rheometer ISO 3417
41000 Rheometer ISO 3417
41000 Rheometer ISO 3417
41000 Rheometer ISO 3417
50000 Hardness ShA 13S0 48-4

. 52000 Density SFS 4678

11. 60100 Tensile Monsanto T10

12. 60100 Tensile Monsanto T10

13. 62214 Tear strength (Crescent)

14. 55000 Surface Resistance (RTT)

SPENDmELL S

Page: 1

. . 3 . [ 7
Testcode : 40100 40100 41000 41000 41000 41000 41000
Variable : Testtemp ML{1+4) Testtemp Testtime t10 too MH
Variable

Unit : “C MU100°C °C min min min diNm

LsL : 55.0 1.20 6.00 15.00
UsL : 75.0 1.60 8.00 19.00

B. 9. 10.
41000 50000 52000
ML Hardness  Density
Sha

dNm Sha kgl

110 59 1.56
210 65 1.60

11. 12, 13 14,
60100 60100 62214 55000
BrkStress BrkStrain  PeakStre RTT
85 (ESD)

MPa % Nmm  Ohm(E12)

8.0 600 220 0.10
10.00

Orderno. Batchno. Status Testdate

019848 1 Fail 25.11.2022 100 522 180 10 217 754 14.64

21.1.2019 PH: Tensile Strength: minimum 10 -> 9 MPa according to collected data.
Minor deviations in rheometer values. Other test results ok. JA (29.11.22)

114 61 1.58

10.5 783 250 0.46

2019-10036-Vv2 (22.11.2021) this document is uncontrolled when printed
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Date created: 22.11.2021

Transmark Subsea X Status e

Approved By: kristine
Date Approved: 23.11.2021

/4 ALFAGOMMA > DUNLOF HIFLEX
mﬁiﬁﬁ&mﬁm Test Report N°: 374022 |‘ Pag 112

Plant: Figline Vegliatura (CS)

| Nome del tuba (Hose Name): Lang Life Subsea
Diam.Nominale (Nom.Size}: 20 mm
| Batch numbers: TOBG0212, TOGE0612, TOSBOT12, TO651012, TOBE1212, TOGE1312 J
COMPOUND TEST
Tube: 12254
Test Norm Test Methad Unit Limits I Result
Density ASTH D792 Miathiod & glerd? 1.36-1.42 14
Handress DIk 53505 ¥ Share A 83-B9 87 ]
| Modulus 100% 150 37 MPa Min 7.6 10.0
Tensile Strengih 18037 MFPa Min 13 15.0
Elongation &l break 15037 % Min 150 HE |
Cover: 4851
Test Marm Test Method Uit Lirnita [ Result
Diensily ASTM D782 Mathod A glem 133-130 | 134
Hardness DIM 53505 & Share A 57 - €5 65
Fudulus 100% 15037 MPa Iin 1 38
Tensia Sirength IS0 37 MPa Min & 16
Elongation af treak 150 37 % Fim 500 501
Do resistance EM 27326 50 pphm/168hA0 *Cralta % Mo crack & 2X No crack
Alpresion rasiskanca 150 4649 Method A | mirr Bdax 400 242

ALFAGOMMA HYDRAULIC 5.p.A,

2019-10036-v2 (22.11.2021) this document is uncontrolled when printed Page 24 of 55



Date created: 22.11.2021

Transmark Subsea & Status: Approved

Approved By: kristine
Date Approved: 23.11.2021

/1 ALFAGOMMA > DUNLOF HIFLEX

ALFAGOMMA

Hydraulic Hose Division
Plant: Figline Vegliaturo (CS)

Test Report N°: 374/22 Pag 212

Nome del tubo (Hose Name): Long Life Subsea
Diam.Nominale (Nom.Size): 20 mm
Batch numbers: T0660212, T0660612, T0660712, T0661012, T0661212, T0661312

HOSE TEST
Test Norm Test Method Unit Limits Result

Inside diameter (d1) EN 1SO 4671 mm 18.8+19.8 19.4
Outside diameter (d2) EN ISO 4671 mm 31.3+321 320
Diameter over wire (d3) EN ISO 4671 mm 265+27.3 27.2
Adhesion (tube/reinforcement) 1SO 8033 N/mm min 2.0 5.7
Adhesion (cover/reinforcement) ISO 8033 N/mm min 2.0 48
Proof pressure at 30 bar 1SO 1402 bar No leakage No leakage
Change in length at working pressure 1SO 1402 % 2 =42 0.8
Minimum Burst Pressure ISO 1402 bar min 40 90

Date: 29/07/2022

Q.A. Mgr: G. Nigro

(e

v

ALFAGOMMA HYDRAULIC S.p.A.

> Industriale - 64020 S. Allc ITAL |
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Transmark Subsea &

Date created:
Status:
Approved By:
Date Approved:

22.11.2021
Approved
kristine
23.11.2021

BAOJI TITANIUM INDUSTRY CO., LTD

f BAOTi

www.baoti.com

MATERIAL CERTIFICATION

NO: T-20210850589
DATE: 08-31-2021

DIN EN 10204 3.1 & PED 2014/68/EU

BAOTI’s management system has been approved according to the
requirement of AS9100, 1SO9001, 13014001 and OHSAS 18001,

Commodity: TITANIUM BAR }Finish: ANNEALED
Specification: ASTM B348-19&ASME SB348-2019, Gr.2
Size[mm] Quantity[pc] Net Weight[kg] Heat No. Lot No.
D25%3000 13 88 20170741 21081348
Chemical Composition (wt. %)
Reqnitement T.i Fe C N H (0] Each Total
Remainder <0.30 =<0.08 <0.03 <0.015 <0.25 <0.10 <0.40
Top Remainder 0.09 0.01 <0.01 0.002 0.11
Jeesnl Bottom Remainder 0.09 0.02 <0.01 0.003 0.11 <010 <0.40
Tensile Test N
Requirement Tensile Strength | Yield Strength 0.2 | Elongation A4D | Reduction of Area HRB
(MPa) (MPa) (%) (%)
Standard Values] L =345 >275 >20 =30 <100
Result L1 439 290 36.0 59 80.5/80.5/80.5
L2 442 299 34.0 62 80.5/81.0/80.5
Other Tests
Dimensional Inspection Visual Inspection Macrostructure Test UT Inspection
ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE
VAR/EB Heat Treatment / /
VAR(3) 610°C/1.5h,AC. / | /
[ hereby certify this product conforms to ALL specifically listed technical requirements, and other requirements for these spec
iifications. Furthermore, I certify the above stated quantitative results were derived from testing and analysis, and are in accord
lance with the referenced specification(s) requirements, No mercury contamination and radio-activity.

Note:
1.Hydrogen ----- product analysis.

2.According to NORSOK MDS T01.Rev.5.
3.HRB according to NACE MR 0175-2009.

BAOJI TITANIUM INDUSTRY CO., LTD.
NO.B8& HIGH-TECH ROAD, BAQUJI, SHAANXI, CHINA
TEL: 86-917-3382013 FAX: 86-917-3382316

ML

Issued No.2019-0

\
—

S DA
QUALITY DEPARTMENT

The file copied is invalid.
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Date created: 22.11.2021

W Status: Approved
Transmark SUbsea — Approved By: kristine
Date Approved: 23.11.2021
BAOJI TITANIUM INDUSTRY CO., LTD WC BbAﬁo""
ww.paoti.com

MATERIAL CERTIFICATION

NO: T-20220850272
DATE: 05-12-2022

BAOTI’s management system has been approved according to the
requirement of AS9100, IS09001, 1SO14001 and OHSAS 18001,

DIN EN 10204 3.1 & PED 2014/68/EU

Commodity: TITANIUM BAR [Finish: ANNEALED
Specification: ASTM B348-19&ASME SB348-2019&ASTM B381-19&ASME SB381-2019, Gr.2
Size[mm)] Quantity[pc] Net Weight[kg] Heat No. Lot No.
$30x3000 35 345 202101229 22081165
Chemical Composition (wt. %)
Regiiie Ti Fe & N H O Each Total
Remainder <0.30 <0.08 <0.03 <0.015 <0.25 <0.10 <0.40
Top Remainder 0.02 0.01 0.01 <0.001 0.14
Result B ottom | Remainder | 0.03 001 | <001 | <0001 [ oa3 | <10 | <040
Tensile Test
Requircment Tensile Strength | Yield Strength 0.2 | Elongation A4D | Reduction of Area HRB
(MPa) (MPa) (%) (%)
Standard Values] L >345 >275 >20 >30 <100
Result L1 512 330 31.0 57 84.5/84.5/84.5
L2 516 330 32.0 57 84.0/84.5/84.5
Other Tests
Dimensional Inspection Visual Inspection Macrostructure Test UT Inspection
(AMS2631E Class Al)
ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE
VAR/EB Heat Treatment / /
VAR(2) 600°C/1h,AC. / /
[ hereby certify this product conforms to ALL specifically listed technical requirements, and other requirements for these spec
ifications. Furthermore, I certify the above stated quantitative results were derived from testing and analysis, and are in accord
ance with the referenced specification(s) requirements. No mercury contamination and radio-activity.

Note:

1.Hydrogen ----- product analysis.
2.According to NORSOK MDS TO01.Rev.5.
3.HRB according to NACE MR 0175-2009.

i

Jip

|-

ot o S
“'QUALITY DEPARTMENT

Issued No.2019-0 The file copied is invalid.

BAOJI TITANIUM INDUSTRY CO., LTD.
NO.88 HIGH-TECH ROAD, BAOJI, SHAANXI, CHINA
TEL: 86-917-3382013 FAX: 86-917-3382316
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BAOJI TITANIUM INDUSTRY CO., LTD gf}:ﬁ;’:
MATERIAL CERTIFICATION

NO: T-20220550044
DATE: 01-13-2022

BAOTI’s management system has been approved according to the
requirement of AS9100, ISO%001, ISO14001 and OHSAS 18001,

EN10204 3.1&PED 2014/68/EU
Commodity: TITANIUM BAR [Finish: ANNEALED
Specification: ASTM B348-19&ASME SB348-2019&ASTM B381-19&ASME $B381-2019, Gr.2

Size[mm] Quantity[pc] Net Weight[kg] Heat No. Lot No.
®35%3000 19 254 20213299 21053123
Chemical Composition (wt. %)
Requirement Ti Fe C N H O Each Total
Remainder <0.30 <0.08 <0.03 <0.015 =<0.25 <0.10 <0.40
To Remainder 0.02 0.01 <0.01 <0.001 0.12
Result | Remainder 0.02 0.01 <001 | 0.001 0.12 <0101 <040
Tensile Test
Requirement Tensile Strength | Yield Strength o.2 Elongation A4D | Reduction of Area HRB
(MPa) (MPa) (%) (%)
Standard Values;, L >345 >275 >20 =30 <100
Result L 477 297 335 56 81.0/83.0/83.0
L 483 300 325 42 82.0/82.0/81.5
Other Tests

UT Inspection

Dimensional Inspection

Visual Inspection

Macrostructure Test

(AMS2631E Class Al)

ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE
VAR/EB Heat Treatment / /
VAR(2) 650°C/1.5h.AC / /

I hereby certify this product conforms to ALL specifically listed technical requirements, and other requirements for these spec
ifications. Furthermore, I certify the above stated quantitative results were derived from testing and analysis, and are in accord
ance with the referenced specification(s) requirements. No mercury contamination and radio-activity.

Note:

1.Hydrogen ----- product analysis.
2.According to NORSOK MDS T01.Rev.5.
3.HRB according to NACE MR 0175-2009.

BAOJI TITANIUM INDUSTRY CO., LTD.
NO.88 HIGH-TECH ROAD, BAGJI, SHAANXI, CHINA
TEL: 86-917-3382013 FAX: B6-917-3382316

QUALITY DEPARTMENT

Issued No.2019-0

The file copied is invalid.
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OTT@@LSEN

CERTIFICATE OF CONFORMITY

I ACCORDAMNCE WATH - EN 102042005 TYPE 2.1

Recipent

Diato ! Date

14.08.2022

Transmark Subsea AS

Medre Nettvert 16

Sted [ Location

Skedsmokorset

Radal. 5238

NO

Pakkseddelnr. | Packing list no.

0000201773

Otto Olsen ordrenr. [ Order no.
292738

Otto Oleen ordrent. | Order no.

COrdre nr. / Order no.
49057

Var kontaktperson [ Our contact person
Tormmy Kristansen

Deres kontaktperson | Your contact person
Monika Sledzka

992739

Otto Olsen bekrefter at produkterne nevnt nedenfor er levert | henhold til mottatt ordre/spesifikasjon
Otto Olsen confirms that the products mentioned below are delivered according to order/specification

Pos | Artlksl-nr. |Beskrivelss HS no. ! Customer | Vare Spesifikasjon |Antall | Enhef Pakkssddsl |Batch no. &
no. | Arflclis no. |Descrption Crigin Vars no. Item Specification | Guantity |Unif Packinglist | Cure Dats |

Itsm no. no. [l yesar)
10 [S153110  |oing 15,00R To0Rem g |4Ci6aa0d | W k=) EIOETT T 1 | ondng e
10 [33310  |[O-Ring 5,00 X 1,50 NBR 70 ADTR2E00 1N 0024 4 |Eb: DDDI2DAT73 | Sea7r167-1020E
20 |3131966 |ORIng 15,00 X 1,50 NBR 7T 40162300 TN Ear 00 |G DODO2DMT7S |61309005-112021
Saksbehandler / Treated by

Signatur | Signature
OTTO OLSEN AS Leweri 58 Kontakt
Posthoks 243 Trondheimsveien 183 TIf: 63 89 OB 0D
2021 Skedsmokorset 2020 Skedsmokorset postiflon.ng
Morway Morway MWW DO D
2019-10036-Vv2 (22.11.2021) this document is uncontrolled when printed Page 29 of 55
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fBAori

www.baoti.com

BAOJI TITANIUM INDUSTRY CO., LTD

MATERIAL CERTIFICATION

NO: T-20160850067
DATE: Mar. 22, 2016

pyaya

BAOT!'s ma

gement system has been approved according to the

requirement

AS9100, [SO%01, 1SO14D01 and OHSAS 18001

EN10204 3.1

Commodity: TITANIUM BAR o lFinish: ANNEALED
Specification:  ASTM B348-2010/ASTM B381-2010, GR.2
Size [mm] Quantity [pe] | Net Weight [kg] l Heat No. Lot No.
DIA .22 X2000~3000 58 257 20141839 15081253
Chemical Composition  (wt. %)
Residual Element
Requirement Ti Fe C N i O H Each | Total
Remainder <0.30 <0.08 <0.03 <0.25 <0.015 <0.10 <0.40
Top Remainder 0.03 0.02 <0.01 0.14 <0.001 ||
Result <0.10 <0.40
Bottom | Remainder 0.03 0.02 0.01 0.15 <0.001 |
Tensile Test
Tensile Swrength | Yield Strength 0.2% ] Elongation E Reduct. of Area. HRB
Requirement (MPa) _____(MPa) (%) | (%)
345MIN 275MIN : 20MIN 30MIN 100MAX
Result 507/494 —’ 343/330 } 31.0/34.0 54/59 87.0/87.0

Other Test
T

Visual Inspection

Dimensional Inspection
ACCEPTABLE ACCEPTABLE
Macrostructure Ultrasonic Inspection (AMS 263 1D, Class Al)
ACCEPTABLE I ACCEPTABLE

I hereby certify this product conforms to ALL specifically listed technical requirements,

Furthermore, | certify the above stated quantitative results were derived from testing and

and other requirements ffor these specifications.

analysis, and are in accordance with the

referenced specitication(s) requirements. No mercury contamination and radio-activity,

Note:
I. Hydrogen ------- product analysis.
2. Heat treatment: 620°C/1h, AC.
3.

BAOJI TITANIUM INDUSTRY CO., LTD.

According to NORSOK M-650 MDS T01. Rev.4 TR2000 .

09/05/16  HE

HE tr*l.i{a 26

AS
| I‘

Titan bolt gr 2 22mm ASTM B348 /
Norsok MDS 650 TR2000

I O

20141839

[ssued No.2010-0

NO.1 TAICHENG ROAD, BAOJI, SHAANXI, CHINA

TEL: 86-917-3382013 FAX: 86-91

7-3382316

QUALITY DEPARTMENT

The file copied is mvalid
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BAUIT
BAOJI TITANIUM INDUSTRY CO., LTD Cf,w_,,,,,.,,__,,,,

MATERIAL CERTIFICATION

NO: T-20190351340
DATE: 11-19-2019

BAOTI'S smanagement system his been approved occording to the
requirement of ASS100, 1SOP001, 13014001 and CHSAS 18001,

EN10204 3.1 -
Commodity: TITANIUM PLATE
Specification: ASTM B265-15, Gr.2

[Finish: ANNEALED

Heat No.

Size[mm] _  Quantitylpe] | NetWeightfkg] [ HeatNo. LotNo. |
10x1000%2000 { 12 { 1167 20192478 19034313
i ) Chemical Composition (wt. %)
| resieast: =0 Fe_ | € | N | H T 0 [ Bah | "Total |
| """ | Remainder | <030 | <008 | <003 | <0015 | <025 | <010 | <040 |
Top Remainder 0.03 0.02 <0.01 | 0.001 0.14 ‘
Result |5 om | Remainder | 003 | 001 | =001 | <0001 [ o3 | 10 | 949 |
W e =T Tensile Test S AT . = _Au‘
Requirement Tensile Stxl'cnglh l Yield Strength l Asomm 1
($ (MPs) ) (MPa) \ (%)
Standard Values| L/T 2345 275450 ! 20
Result 2] aan 313/306 | 340835 |
| TUT 4441443 3231326 33.0/32.5
. o _777*;”7 Other Tests ) ___ - B 3
__ Dimensional Inspection | Visuallnspection | ~~ VAREB | e
ACCEPTABLE ACCEPTABLE VAR(2) | /

i hereby certify this product conforms to ALL specifically listed technical requirements, and other requirements for these spec
lifications. Furthermore, I certify the above stated quantitative results were derived from testing and analysis, and are in accord
ance with the referenced specification(s) requirements. No mercury contamination and radio-activity.
Note:

1.Hydrogen ---—-- product analysis.
2.According to NORSOK M-650 MDS T01. REVS, MDS TS103.REV.0; TR2000.

DUSTRY CO., LTD. Issued No.2019-0 The file copied is invalid

|, BINUL SIUU, Cf e <
P OTAV SEOITNGIUA
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Bstri

@ ROCHLING

Above mentioned information is a result of quality tests.

The provision of this data does not release users from their obligation to conduct their own tests and inspections.
The above information does not guarantee the suitability of the product for a specific purpose.
This document is generated automatically and is valid without signature.

Document No.: PA0399673
Printing Date: 18.06.19
Page: Tof1
Richling Sustaplast SE & Co. KG » Sustaplast-Str. 1 « 56112 Lahnstein
Astrup AS Your Reference: 1523638
Ann Kristin Amesen Oi Order No.: 871329/ 40000
Postboks & Haugenstua Your Customer Mo.. 55758
0915 Oslo
Norwegen
Quantity: 15 piece
Base Material: SUSTAPEEK
Measurement: @ 12 x 3000 mm
Form: rod
Color: natural
E EN 10204 - Test Report (2.2)
g Results from random tests
E Property Value Measuring unit Test method
o Modulus of elastictiy 3962 MPA DIN EN IS0 527-2
% Yield stress 113 MPA DIN EN 150 527-2
:g Tensile strength 112 MPA DIN EN 150 527-2
= Elongation at break 23 % DIN EN ISO 527-2
= Notched impacted sirength 2,24 KJiM2 DIN EN ISO 179-1
8 Shore Hardness 87 DIN EN ISO 868
ﬁ Ball indentation hardness 238 NMM= DIN EN IS0 2039-1
w .
n.. Meilting temperature 344 °C DIN EN ISO 11357-3
<+ Density 1,30 GICM® DIN EN ISO 1183-1
g
3
B
-
w
<
(=%
=
o
<

Richling Sustaplast SE & Co. KG
Possfach 4 LahnsseinyGenmany

wewrozshling.com
icht Koblenz HRA 1275

hafterin

che ez many
Sitz: Wannhgim. &mtsgencht Mannhaim HAA 3579

Deutsche Bank AG, Keblenz

70045

= )\
| ntienume 0|
e
B
N

NS

LT
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Your order has been manufactured in the above mentioned JM — standardalloy

Date created: 22.11.2021
Transmark Subsea & Status Approved
‘ Approved By: kristine
Date Approved: 23.11.2021
[
E@ JOHNSON METALL AB TEST REPORT
- According to SS-EN 10204 — 2.2
Date Our ref.
2021-04-28 N2054978-7
Contact person Alloy Your ref.
JM 7-20 IP-504779
INTERMEC AS
Drawing no. Part no.
KLEPPEVEGEN 75 9501-0106A
NO-5300 KLEPPEST@
Description Size
NORGE Bar @ 46 mm
Quantity
30m

Stated proportions of analysis and mechanical properties for this alloy are the results of tests made during running production.

The metal has herby shown the following chemical composition and mechanical properties.

Chemical properties

B o AL
[
Min 8,5
Max 11,0

Mechanical properties

Rpaz Rm
|
Nimm? | Nimm?
270  >630

cu | Fe |
Rem | 35 |
Rem | 45 | 25
A | HB
; % 10/1000
>0 | »70 |

S| T e
40
60 | 005

The analysis and the mechanical properties are compared with UNS: C 63000

Yours faithfully
JOHNSON METALL AB
Laboratory

Mikael Edberger
Inspection representative

JOHNSON METALL AB
Postadress/Postal address

P.0 Box 1513

SE-701 15 Oredro

Swaden

Gatuadress/Office acdress
Stigatan 15, Orebro
Styrelsens séte/Reg office
Orebro

A

Telefon/Telephone

019175100 int 446 18 175100
TelefaxiFax

019-148340 int 446 19 143340
E-mail:
info.orebro@jonnson-metall.com
Internst

hitp:iMww johnson-metail com

Org nriReg no,
18-556062-0196
Moms reg nr./VAT no,
SES560C2019501
Innehar
F-Skattebevis
Cerfifikat/Certficate
1SO 9001 1SO 14001

_Sn Zn

02 05

Bankgiro/Bank account
6143506
Bank/Bankers

Nordes Bank AB
Kontonr, jAcc. no.

18 041 701 061
Swiftcede

NDEASESS

2019-10036-v2 (22.11.2021)
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BAOJT NONFERROUS

METALS WORKS

MATERIAL CERTIFICATE

Date: 25/06/96

According to DIN 50049-3.1B No:C96585044—6
CONSIGNEE MARKS & NUMBER
CONTRACT NO.: BR. DAHL A-S
ROTTERDAM
DESTINATION TiTHN GRL
Commodity: TITANIUM BAR
Specification: ASTM B348, GR. 2 Condition; ANNEALING AND TURNED
Item No. Size Heat No, Quantity I Net Weight Lot No.
[ mm] [ pe.] [ kg ]
- i DIA. 90 x 1650 MIN. 1257 4 214
! 2 DIA. 90 x 1620 MIN. 1145 B 532
5 K DIA, 90 x 1700 MIN. 1146 10 639
K 4 DIA.100 x 1600 MIN. 1111 1 221
_ § DIA. 100 x 1700 MIN. 1154 12 905
!.i Item No. Heat No, Chemical Composition . ( wt, %)
§ Fe ¢ N Ti
! Requirement; (MAX) | 0.30 0.10 0.03 0.25 ]0.0125
i )
i 1- 1257 9.10 | 0.01 | 0.02 | 0.16 | 0.003 RENAINDER
2 1145 0.13 0.01 0.01 0.12 0.002 ”
Tt 3 1146 o.14 | 0,01 | o.o1 | 0.15 | 0.003 ). ”
F 4 1111 0.09 .0 0.03 0.15 0.003 | "
L 5 1154 0.13 0.01 0.01 0.12 0.002 “
{
i Item No. Lot ~ Heat No. Tensile Strength | Yield Strength, 0.2% Elongation | Reduct.of Area
[ . [ MPa ] [ WPa ) [*] [%]
!r Requirements: MIN. 345 MIN, 275 MIN. 20 MIN. 30
@ 1 1251 485 365 12 52
| 2 1145 490 370 26 54
! 3 1146 480 350 32 57
4 1111 515 370 10 50
5 1154 480 320 35 54
Item No. Lot ~ Heat No, Ultrasonic Test| Visual Inspection Dimensional Inspection
1 to§ . ACCEPTABLE ACCEPTABLE ACCEPTABLE
¥e ﬁerehy certify that the material described above has been tested and complies with the teras
of the order contirmation, Inspection and dimensional control without complaints.
Note:  HYDROGEN AND OXYGEN -—— PRODUCT ANALYSIS,
WS METALS 4
‘:;" N 3 I ; vy
s R |
' % ___.I:"_ﬁ-_"_c_" ] }Liu ingzhbng
) \‘&‘ e !
ST oS sl NANAGER OF QUALITY DEPARTHENT
AANKL | BAOI T|NONFERROUS NETALS WORKS

2019-10036-Vv2 (22.11.2021)
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Approved
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23.11.2021

Made in Germany

ABNAHMEPROFZEUGNIS EN 10204
INSPECTION CERTIFICATE ACCORDING TO 31 Deutsche
CERTIFICAT DE RECEPTION Edelstahlwerke
Hersteller Deutsche Edelstahiwerke " . Zeugnisnr.
Manufacteur Specialty Steel GmbH & Co. KG portifiiont nach: Ol BN 1509001 354%75 i
G | Producteur D-57012 SIEGEN 14 Seite
o DGR 2014/68(E0
+ | Uns. Aufir. Nr. PED 2014/68/EU Page / Page
— | Order-No. 1923311 172
™ | Notie Com. No.
! | Besteller |Werkstoff 14418 / Vertriebstext Blankstahl aus nichtrostendem Stahl
E‘ Customes ASTRUP AS Quality X4CRNIMO16-5-1 Product Acidur 4418, X4CRNIMO16-5-1, 1 4418,
o | Client Nuance §52387/5165M Produit $52387/5165M
& | Bestell he gewalzt, vergutet, gerichtet,
| Crder-No 1655663 geschalt, geschiiffen
G | Commande No
= GleBverfahven Strangguss
p=1 ASTRUP AS Casting process Continuous casting
-] Procédé de coukée  Coulée Continue
=4 Erschmelzungsart Blektrostahl
& POSTFACH 8 Melting Fumance Blectric-arc-fumace stesl
(- Mode de fusion Acier électrique
o NO-0815-0SLO
w0 weitere Anforderungen vorhanden, siehe Zusalztexte
-
<. [Schmelzen Nt _ Feﬂig\misguﬁmg Pos. “Abmessung [Stuckzall Gewicht KG | Stempel Abnahmebeaufiragter
+ |Cast No./Coulée No. Lot no./Lot fabr. |Item/Poste Dimensions/Dimensions Quantity / Nombre |Weight / Masse Inspector's stamp
& 391105 491105 002 30,00 +0,0000,052 RD WA
£
| Schmelzen Nr % C % ST %% MN % EE] % CR % MO [% NI % N
@|Cast No/Coulée No
_ [mmze 0,030 0,36 0,96 0,022 0,004 15,27 0,900 4,70 0,0560
T
3| proben-Nr | Ref. [Probenabm Probly. | Zugversuch Kerbschlagversuch Hirtepriifung
5| Test No | Zust (Samp Dun. | Spec Pos. Tensie test / Essai de fraction Impact test / Essai de résihence Hardness
@/ Eprouv. N Dum.d epr. s d' epr Dureté
m
3 Temp| RPO.2 RP1O M AS F
[ T | MPA MPA MPA % % < JOULE JOULE JOULE
o 491105 1246 mm [ L 23 | 889 911 973 17.5 62 40 | 150 140 140 DIN EN ISO
= 148-1 Charpy-V
= 3 | 162 T68 64 DIN_EN 150 79418
2 148-1 Charpy-V
w
©
frsd
i
© Schmelze wurde VOD behandelt.
f lung: Hirte > 950 °¢, < 1.000 °C, Polymer, Anlasstempsratur > 500 °C, < 580 °C, LUFT,
0l Heattreatment: Hardened > 950 °C, < 1.000 °C, Polymer, Tempered > 500 °C, < 580 °C, LUFT,
< 100 % rissgepriift gemif EN 10277-1 Klasse 4: ohne Beanstandung.
al Dis Lisferung wurde 100 % US-geprift nach EN 10308 Typ 1A Tab2 QK4: ohne Beanstandung.
2 Delivery 100 % US-checked acc. to EN 10308 Typ 1A Tab2 QK4: satisfactory.
d":’ AUCH / ALSO / AUSSI / TAMBIEN EN 10228-4 Typ la,
Datum:  24.08.2021
Das Zeugnis wurde maschinell erstellt und ist gemal EN 10204 ohne Unterschrift rechtsverbindlich. Tel: 0271/808-2642 Frisch
This certificate was generated by a data system, acc. to EN 10204, it is valid without signature Fax 0271/808-2521 (Abnahmebeauftragter/
Ce certificat a été étabil sur systéme informatique et est valable selon EN 10204 sans signature. Email: verena frisch@dew -stahl com Inspector)
Made in Germany Zeugnisnr.
- 364976 /
ABNAHMEPRUFZEUGNIS EN 10204 Deuts h Seite
INSPECTION CERTIFICATE ACCORDING TO 31 che Page / Page
CERTIFICAT DE RECEPTION Edelstahlwerke 5ope ! Fad
Bostellor Bostell Nr.
Cusiomer ASTRUP AS Order-No. 1655663
Client. Commande No.
Hersteller Uns. Auftr..Nr. Proben-Nr.
Mamudacteur Deutsche Edelstahlwerke Specialty Steel GmbH & Co. KG Order-No. 1023311/002 Test M. 491105
Producteur D-57012 SIEGEN Notre Com. No. Eprouv.N.

Tab.4, Qk.3 / ASTM A 388 GEWAEHRLEISTET /
GUARANTEED / GARANTI / GARANTIZADO

MASS UND OBERFL LE: KEINE BEA
DIMENSIONS AND SURFACE INSPECTION: SATISFACTORY

WIR BESTAETIGEN, DASS DIESE LIEFERUNG DEN SCHRIFTLICHEN
VEREINBARUNGEN BEI DER BESTELLUNG ENTSPRICHT

We confirm the production of your order is according to the written
agreement of our order acknowledgement

DAS MATERIAL IST FREI VON RADIOAKTIVITAT

(<0,1Bq/g bezogen auf Co-60).

Herstellland: Deutschland
THE PRODUCT IS FREE FROM RADIOACTIVITY.
(<0,1Bq/g based on Co-60).

Location of production: Germany
PRUEF. AUF WERKSTOFFIDENTITAET:100% SPEKTROSKOP.OB
TEST TO VERIFY QUAL.:100% SPECTROSC. WITHOUT INDIC.

weitere Anforderungen:
Toleranz

EN 10278 12-1989 h9
gemis

EN 10088-3 12-2014 QT900

MDS 1.4418 QTS00 DEW 11-2014
gemif Stellungnahme

vom 16.03.2016
bright steel made of stainless steel
Acidur 4418, X4CRNIMO16-5-1, 1.4418,
§52387/8165M
hot rolled, hardened and tempered,
straightened, pesled, ground
tolerance

EN 10278 12-1999 h9
according to

EN 10088-3 12-2014 QT900

¥DS 1.4418 QT900 DEW 11-2014
according to our comments

vom 16.03.2016

/ HOT FORMING RATIO:

30mm EN 1.4418 QT 900 slipt h9 a 6-6,2m - 111226

Astrup AS -- 16556630002 -- RF akselstal

This certificate was generated by a dala system, acc. to EN 10204, it is valid without

Das Zeugnis wurde maschinell erstelit und ist gemal EN 10204 ohne Unterschrift rechtsverbindlich.

signature

Ce certificat a été étabil sur systéme informatique et est valable selon EN 10204 sans signature

Tel: 0271/808-2642
Fax.  0271/808-2521
Email: verena frisch@dew -stahl com

Datum: 24 08 2021

Frisch
(Abnahmebeauftragter/
Inspector)

2019-10036-Vv2 (22.11.2021) this document is uncontrolled when printed
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Transmark Subsea X Status e

Approved By: kristine
Date Approved: 23.11.2021

7/ BAOTI
BAOJI TITANIUM INDUSTRY CO.,LTD  www.pacti.com

MATERIAL CERTIFICATION

NO: T-20180550177

BAOTY's management system has been approved accarding o the

DATE: Sep. 3"’, 2018 requirement of AS9100, 109001, ISO14001 and OHSAS 18001,
EN10204 3.1
Commodity: TITANIUM BAR 'Finish: ANNEALED
Specification: ASTM B348-2010/ASTM B381-2010, GR.5
Size [mm] Quantity [pc] Net Weight [kg] Heat No. Lot No.
DIA.180 X 2000~3000 1 312 20141574 18051510

Chemical Composition  (wt. %)

Residual Element
Ti Al \4 Fe C N (@) H Each Total
S5~ 35~ < < < < < < <
6.75 45| 040 | 0.08 | 0.05 0.20 | 0.015 0.10 0.40
Top Remainder 6.37 4.05 0.15 0.01 | <0.01 0.19 | 0.003

Requirement
Remainder

180mm ASTM B348 NORSOK MDS 650 TR2000 --

Res! [Bottom| Remainder | 634 | 401 | 015 | 001 | <001 o.10 | 0003 | <10 | <040
Tensile Test
. Tensile Strength | Yield Strength 0.2% | Elongation A, Reduct. of Area.

e (MPa) X (Mpft) o (%) HRE
Result l T 954 852 14.0 23 33.0/31.5/32.0
Other Test

Visual Inspection Dimensional Inspection
ACCEPTABLE ACCEPTABLE
Macrostructure Ultrasonic Inspection (AMS 263 1E, Class B)
ACCEPTABLE ACCEPTABLE

[ hereby certify this product conforms to ALL specifically listed technical requirements, and other requirements for these specifications.
Furthermore, I certify the above stated quantitative results were derived from testing and analysis, and are in accordance with the
referenced specification(s) requirements. No mercury contamination and radio-activity.

Note:

Hydrogen ------- product analysis.

Heat treatment: 750°C/2h.AC,

According to NORSOK M-650 MDS TO01, Rev.4 TR2000.
Melting method: VAR X 2.

Astrup AS -- 14578220009 -- Titan bolt gr 5
B e

B

QUALIT?"D&%‘{I_{I&I_W

BAOJI TITANIUM INDUSTRY CO., LTD.
NO.# TAICHENG ROAD, BAOJI, SHAANXI, CHINA Issued No.2010-0

The file copied is invalid
TEL: 86-017-3382013 FAX: 86-017.3382316
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7 BaoT

BAOQJI TITANIUM INDUSTRY CO., LTD ‘wiww.baoth.eom

MATERIAL CERTIFICATION

NO: T-2015055193
DATF: Jlll. 8 20 |5 Tenrenaent of LSO L INOYL 1SORI0NE sl OHSAS 18001

PR imnmipetamt v sdenn s bees Approves! seem dang o e

EMI10204 3.1

Commodity: TITANIUM BAR gl"inish: ANNEALED
Specification: ASTM B348-2010/ ASTM B381-2010 GR.2 " o
Size [mm] Quantity [pe] Net Weiaht [kgj Heat No. Lot Mo,
DIA.70=2716~2003 12 626 20141866 15030535
Chemical Composition  (wt. %)
B Residual Element
Requirement Ti Fe C N o H Fach Total
] Remainder =0.30 <iL08 43,03 =0.235 SO S <), 11 <0.40
Top Remainder 0.07 I N R ! 0.001
Result B . - R y i =010 <{).40
ullam | Remainder 0.07 0.02 | =0D] [AE! G000

Tensile Test

Tensile Strength | Yield Swenph 0.2% | Elongation Reduct, of Area,
Requirement P CMIPad ) [y ! HRE
JASMIN 2TIMIN 20NN JUMIM | HHONA N
Result S16/513 347/357 L 27880 | 49450 | 87543
Other 1est
Visual Inspection Dimensional Inspection
ACCEPTABLE ' ACCEPTABLE
Macrosiructure Ultrasonic Inspection (AMS 26310, Class A)
ACCEPTABLE ACCEPTABLE

I hereby certify this produet conforms to ALL speeifically listed fechnical requirvments, and other requirements for tese specifications.
Furthermare, [ eenily the yhove sated quantitalive resulis were derfved from testing und amzdvsis, and ave in aecordance with the referenced
specilicationts) requirements, Mo mereury contamination and radio-netivity,

MNaote:

1. Hydrogen -----—- product analysis,
2. Heat reatment: 650°C/ 1. 5h.AC.
3. According to NORSOK M-650 MDS T01 REV.4

as  onas avef

Aastr
| m\
2 Timm AT B340

Titan hokt ‘1; o

Fﬁiﬁnﬁﬁm\n@um

2014186

QUALITY DEPARTMENT

EACIE TITANLIN INDUSTRY CO., LTD. Issued o 201640 The {il copiad s invalid
MO.t TACHEMG ROAD, BADJSI, SHAANNI, CHINA
TEL: 96-51T-3382003 FAX E0-817-1082316
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BAOJI TITANIUM INDUSTRY CO.,LTD  www.baoti.com

MATERIAL CERTIFICATION

NO: T-20160550300 BAOYI's masagement system has been apgeened according 1o Be
DATE: Dec. 1, 2016 roguirement of AS9100, 1509001, ISOLL001 and OHSAS 18001

DIN EN 10204 3.1 & PED 97/23/EC

Commodity: TITANIUM BAR 'Finish: ANNEALED
Specification: ASTM B348-2013/ASTM B381-2013; GR.2
Size [mm] Quantity [pc] | Net Weight [kg] Heat No. Lot No.
DIA .50 X 3000 10 274 20150476 16051534
Chemical Composition  (wt. %)
Residual Element
Requirement Ti Fe C N (8] H Each Total
Remainder <0.30 <0.08 <0.03 <0.25 <0.015 | <0.10 <0.40
Resilt Top Rcma?nder 0.06 0.02 <0.01 0.12 0.002 <0.10 <040
Bottom | Remainder 0.06 0.01 <0.01 0.12 0.002
Tensile Test
Tensile Strength [ Yield Strength 0.2% |  Elongation Reduct. of Area, HRB
Requirement (MPa) (MPa) (%) (%)
345MIN 275MIN 20MIN 30MIN 100MAX
Resulit 494/481 338/325 33.5/32.5 60/59 81.0/83.0
Other Test
Visual Inspection Dimensional Inspection Macrostructure
ACCEPTABLE ACCEPTABLE ACCEPTABLE
Liquid Penetrant Test Ultrasonic Inspection (AMS 2631D, Class A1)
ACCEPTABLE ACCEPTABLE

I hereby certify this product conforms to ALL specifically listed technical requirements, and other requirements for these specifications.
Furthermore, | centify the above stated quantitative results were derived from testing and analysis, and are in accordance with the
referenced specification(s) requirements. No mercury contamination and radio-activity.

Note:
1. Hydrogen =------ product analysis.
2. According to NORSOK MDS T01.Rev.5 & NACE MR 0175-2009 & Statoil TR2000 TB101.
APPROVED
ADRUP STEEL AS
).C. DEPT
\
QUAUTVDEPARTMENT

BAOJI TITANIUM INDUSTRY CO., LTD. Issued No.2010-0 The file copled & invalid
NO.1 TACHENG ROAD, BADK, SHAANXL CHINA

TEL 889173282013 FAX: Nl -asuz310
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Abnahmeprifzeugnis DIN EN 10204-3.1

Aufiraggeber:

Manfred J.C. Niemann Zentrale KG
Zentrale KG
Auf dem Dreieck 6

[N
© KME -~

KME Mansfeld GmbH
Lichtidcherberg 40
06333 Hettstedt / Germany

28197 Bremen
DE E-Mail: Ute Baudei@kme com
Datum 17.02.2022
Auftrag/Position 292016175
- Kundenmat.-Nr. 160216
! Kundennummer 105402
=y Bestellnummer Urss156797
@ Produktionsmeldung TS5664
"l\‘ Materialnummer C129145T01-VM
= Erzeugnis Rundst.
& Werkstoff Cu-ETP EN13601 7 2021
1 Abmessung 10 mm X 4000 mmi{min) - 4200 mm{max)
E. Mormen EN13601 Klasse A2021
w Lieferbedingungen
,—3 EN13601 Klasse A2021
E 10mm: -0,09 / 0 mm
E Ch/Btch: 21208131
- Lieferzustand R300 EN13601/2021
2
3 Gesamtgewicht
é Netto: 503,00 kg
g Anforderungen
E Priiflos 40000819335
[ Probenr. 2022011310
75} Einheit X0E121
=
o
2 Zugfestigheit min 300.0 Nigmm 347.3
E Bruchdehnung A min 8,0 % 15,0
Dehngrenze Rp0,2 min 230.0 Nigmm 011
elektr. Leitfahigkeit min 58,0 MSim 88,0
Cu min 8220000 % 8020765
Ag max 0,01500 % 000118
0 max 004000 % 0.00008
Bi max 0,00050 % 0,00002
Pb max 0,00500 % 000015

112

o™
s
-
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0
Abnahmeprufzeugnis DIN EN 10204-3.1 astrup’
Auﬂrag.l’F'DsiEgn g 29201615 & KM E

Produktionsmeldung 755664

— Kobber bolt 10mm Cu-Efp/ R300 - 21208131

— 16972280001

Astrup AS

Die Mak- und Fomtoleranzen entsprechen den Bestellvorgaben. Es wird bestatigt. dass die Lieferung geprift wurde und den
Vereinbarungen bei der Bestellannahme entspricht.

Dieses Schreiben wurde maschinell erstelit und ist ohne Unterscheift EME Mansfeld GmbH
giltig. Es ist durch nachstehende Person autorisiert. U. Baude
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‘ Acciaierie Valbruna s.-

100 VICEMEA (ltalia) - Vise dalla sconza, 25 2.1,
Telelpno (444 DE8211 - Fax [444,063805
Stab.; 38100 BOLZAMC (itaka) - Via A Vaka, 4037
Telefons 0471.924111 - Fax 471924487

CERTIFICATO DI COLLAUDO - ABNAHMEPRUEFZEUGNIS - INSPECTION CERTIFICATE -

insenierniaa: EM 10204 (2004) , 3.1 /130 10474 (2013), 31

CERTIFICAT DE RECEPTION

Cartificata ve. MEST871320 f 2022/ 2

Mas=ibosardrg bl gk Pafung TaiEns

Cliesil § Basteler/PurchasanClan] Stain 4 farnitura Hod rolled - Annealed Peeled Produticre ;

WALBRUNA NORDIC AB Listarzantasg HarvidlarBermis i BRREUCITER
Dy Ll

LOVARTSGATAN T

Eisi s Ieraaon

ACCIAIERIE VALERUNA S.P.A.

65221 - KARLSTAD - SWEDEM - 5E
Tipa di Elabarazione: E+AQD Marcni di Fabirica: :"’ M
Erschmpinmngsen i-—::m:u‘:---mu
g.il:lﬁ ne RIAGET  ALFA LAVAL Weng moctre &v:_“- I
g Your proar
S — 531603 Punzghe del Collaudatore: ¥ =
i Confarma ordine nr; EI21007412 s AT it m"” u::mrumﬁmmnuzfm
= W Our Do R rr,
-531 ani
Awvvise di Spedizione;  DVI22001903 Marca: W225MN {\“)
Limwstaramgaiaching intHL Marksrbaachnarg l,\\g;:,
Beang | Muae 4 Q.‘_/ |
Nt

SPECIFICHE :

Antarderungan | Ragurarerh ( ogercas

Asryuichanges ! heisa | Holes

MS-RE-4452 10 1 4462/F51/80 A
MDS D47 5. S31803 A {0)
ASTM A182 2021 SI1803 A (1)

ASTM A182 2021 S32205 A (2)
ASTM AZTE 2017 531803 A
ASTM A2TE 2017 S32205 A
ASTM A479 2021 531803 A
ASTM A4TS 2021 532205 A
ABTM ES62 2019 . (3)

ASTM G48 2011 METHOD A {4)
EN 10088 PART 3 2014 1.4462 A
EN 10272 2016. 1.4462 A

NAGE MRO102 2015 S31B03 A {5)
NACE MRO17S 2015 $31803 A {6)
ASME SA182 2021 531803 A (T)

ABME SA182 2021 5322035 A (B)
ASME SA2TE 2021 331803 A (9)

Luplex bolt TUDMM EMN 1.4452/UNS 5318503 Mosok MLES L7 -

(Barsck-standand M-G30 Edion &, oﬁlﬁ%un.;l Wm%rﬂ W-A50 Edition 4, Septamoer 3011 QTR 58 far forged
[} \

i &% NG5, for Rol roled bars.
[1Far produsts machined dmﬂ:?.'mcmhll\rli B AATS -,
(27 pradusts sachingd dinecly from bar refer is‘q\lcl l\hll-iﬁl'-'ﬂ- J;:C
\._ v -_\:‘
N

o)l
A1EE01

(1R 15 l\)
L [

I 'M_J
[E)R 1 ;}0-‘?6:
P ROt 181 b 23,2015
-{ /—"*-?ms 1 dhpd EOIT :?;p s imchined tinectly um bar reler lo ASME BA4TD.
A 2021 ww%’mnmd ety fram bar reter b ASME 54473

5 M

. i ﬁ et
ASME SA4TH 2021 531803 A | \ u'- P A 203 !
ASME SA4TO 2021 532205 &1 m{&u Par il\;az El:-m:m
- cﬁi‘n‘«\\\ °
i \Tulluran ‘\-Qt% w
g i --rumm
3 Pag. ar. Lunghezza - mm Cotata Peazi Pesa - KG Letie nr.
| e ws Gonsicd Laaw
2 | SR =y \// 3 = | = o TE
e
§ 0010 %%\ 100,800 5467/ 5913 434702 15 5408,0 | 116119480
n
s
=1
g
QUALITY MANAGEMENT 5YSTEM GERTIFIED BY LLOYD'S REGISTER AGCORDING TO 150 3001 : 2015, IATF 18040 : 2016, AS 91000
Vbﬂ!l‘l!!, 03/05/2022 |:um~:;:—::‘-ﬁm;uw Marags: ek Dunind g:’.‘::'::f:rmrm wm ] Pagina
- ? | : ; 1dig
e | R.BERTELLI ie—éﬁj\_ P.MESSORI g e o]
: >
W
=
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Astrup AS — 17031340001 -- Duplex bolt 100mm EN 1.4482/UNS 531803 Nosok MDS D47 — 434702

@ Acciaierie Valbruna s..

36100 VICENZA [hala) - Viels dela scienza, 25 .
Tolafoao D444, 950211 - Fax Ddd4 S53536

Stab. 36100 BOLZAND (Haka) - Via A, Volta, 437
Tedafonn (471824111 - Fax {471.624487

CERTIFICATO DI COLLAUDO - ABNAHMEPRUEFZEUGNIS - INSPECTION CERTIFICATE - CERTIFICAT DE RECEPTION

mosneemias: EN 10204 (2004) , 3.1 7150 10474 (2013) , 31

certifcato e, MEST871320 f 2022/ 2

Hagnermnd g 1675 BapngTealEanm

Cliarde | BestalarPurchasenClient Siatg di fomitura : Hot rolled - Annealed Paelad Produtions !

VALBRLUMA NORDIC AB B;!-hﬂ Hirste st prodeckion
ey

LOVARTSGATAN T

85221 - KARLSTAD - SWEDEM - SE

Elst 8 livrmwen

Tipa di Elpboraziana; E+AOD

Erscaraiungsar

ACCIAIERIE VALBRUNA S.P.A,

Marchi di Fabbrica:
B iy 2t L ey
Traa et

VA

Ordie re: RIS ALFA LAVAL Weng oo e
s Coualita: S31B03 Punier dal Colaudaone: =]
Conferma ordine nr; E121007412 ViarersA Gt s f;':{:‘mx:':"m_,
Vegeawthur GroewFoed e <:> [ 391803
fovise di Spedizione:  D-WI122001903 Marcar WEZEMN E; )
Lot R e aC g REITIL Warssroacechmg \R
Brasad | Phidroa
TEST ALLO STATO DI FORN \; \b.F
Tesl an defivary condfan  Proefurg auf isferbaraibam Lkt test a letat de fwTiture qi_nwl come sniragado
1] L=iong kesnaed g s Teoeasersekypue, O s
Frovolal Foose Fosic. | Snarvamanis | Snervamenta | Resisanza Alyfigareao Sifzione Rasllenza Durarza
] PP e T | e [ = | e =
TEST | s | o || i | SEEm |anR. -@;f-_- = =i =
Wi D Ty | Bip 0,2% R AS | I
uw: o 1 Rirerd hlnTl L] -_[ '.\ "I o .fl"f\
Walgr richiesti min 485 GE0 /::5\ \Q—__:" -~ oo . ) ? y
R g o e vmca —_— ) s y (T 370
h -
w20 [ L] 498 738 < N\ 1N (68 N ) 237
B 1w | 20| L | 506 CIZF '_ g5 ) 239
Test On Delivering Eﬁ;-_hdll‘frqﬁ\ VZ}T‘.
Teest on delbvary condiion ! Prilefung auf Belsrbersibern produkt | Tqé;,rh{h.p il agl eome entregado
TEST ran! \ ;«, ~—fhin 4(@%—
A |HRc / \ 28, 19.6
H IHRe |-’f_“P \ o u Nogea 19.3
ALLD s’tﬂﬁﬁl FORNFURA, \X—’r
Tasl on salwary condition § Prisefung edarhare&m it | H:t: ledal de ‘I-élusba s0bre ol malerial A1 GOirE @nl o
TEST G min max
A |Delta Ferrils N e, 10 35,0 55,0 480 %
= Ty,
™ Grpy per ASTM E23
\ SRR,
el 1) Loy g s b, e .
om— \". Poaa| | 25 Espansione |ate rale Shear
TEST | am o e e v e e
et o vz
[F————— 45 45 45 - p - -
vy max
E | 1ox1w0 | 48] 208 198 200
GUALITY MANAGEMENT S5¥STEM CERTIFIED BY LLOYD'S REGISTER ACCORDING TO 150 9001 @ 2015, IATF 16849 : 2016, AS 21000
T
Vicenza, 03/05/2022 | Ihn“ qu.mmw ot DR m.m-m:ﬁ?m ,"--_ _h?TJ II Pagina
. ! T
Ve s R.BERTELLI .-ﬁe'dvjl_ P.MESSORI /.41, 2ol
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A « = - 35400 VICENZA (ltata) - Visie della ssienzs, 25 2.1
Acciaierie Valbruna s,. sz
v -P.A. Stab.- 30100 BOLZANO (Itaka) - Via A, Valta, 437
Telefona D471,924111 - Fax D471.9244587
CERTIFICATO DI COLLAUDO - ABNAHMEPRUEFZEUGNIS - INSPECTION CERTIFICATE - CERTIFICAT DE RECEPTION
inconformitaa: EN 10204 (2004) , 3.1 /1SO 10474 (2013) , 3.1 Centestonr. MEST871320 / 2022/ 2
MR AN 1 il FriferpTewtae
Ciente | SastelerPurcrase Ciert Stato difomitura:  Hot rolled - Annealed Peeled Proguttore :
VALBRUNA NORDIC AB Uelarmuyand Harstaba tiemyUsing (rodiciics
LOVARTSGATAN 7 Dosyeila.
65221 - KARLSTAD - SWEDEN - SE ACCIAIERIE VALBRUNA S.P.A.
Tipa di Elsncrazone: E+AOD Marchi di Fabbrica: Y.V,
Ording n: R38651  ALFA LAVAL e b L4
Sovmd Mode feebonee Sgan da Tewre procoion
g )
i Quaita: S31803 Pun, del Colaudasors: MR
& Conferma ordine nr: EI21007412 WareeA G ata hoanrn Tl o N e
~ Werk)Ow OrdatRat e P
| Awiso ol Spedzions:  D-VI22001903 Merca: V225MN < o j&\@ws
~ Lersanza g achng it L. Narsrazecrouny /-\
Aisedd | Nusnes )
Ig, /2 SCNSR)
= Test on delivery condition per AST@&Z‘Q\ \\ %
x $ Lm0 teasiarge Trtraverista e 0= Taogenis o g X
8 Prenlal e Pasz | Sparvarmnento | Snervamento | Resistenza Alyfigar "'g:e Resllianza Durezza
FroTP R — o090 P Srecepente Do ae © K vpgenat et
2 Ly g ° Py Vike Brwes LT Tenaie evomgr ] o veact Vwe e
TEST B 2w Octe { 03 B » — i Caeace :.
W Car. Thomsm e | RD 0,2% Ri { B
§ re- $oan . :'mj um"v‘a T\g\- \ Fen @Q\
™ Valori richiesti P 485 = 660 g A/ - N 3‘3\ = =
eyt s [ /‘>\) — & \\ > 270
Z | o [ 125 |=20[ L | a8s § AN \ 41 | (O} re [T T2 |
= )
Test on delivery condition W P 7 )
g AL 7> o O
> |TEST Pl xS
| ] D _|HRe YN 2a0. 1) 18,0
5 e
— 3L Tetraan
24 Provalial A n-lz Si l{ Rosls \ \hy Striwone Resllienza Cureeza
2 o "n.“.";‘.'_g\ . I SO rpeczrp ~=1~% e
x| TEST | | vC e oS st [ N = =
A - < 9,2% = VR N ! 4ad A HB
i - i\ / Jnrd i‘ ] d n
Vaior richiest 450 \ - 25 . . 2 5
AR CNER N <\\\\\\° 743 29 65 [ T Tless] |
?, \ \ ) eston de‘l.‘ .,\ ition per ASTM A3T0
= /o
~ |TEST NS min max
i £ |HRe AN 28,0 18.0
2 Charpy per ASTM E23 |
Q
a 1} L3kngtug Tetreay 0.7, s o
3 "'W""‘ ::‘ ::;a Resilenza Espansione laterale snf;y -
TEST | swwomom | °C | = e by i Bt o
-;::-":-“ »:'— Kvz
Valor nenigst min 45 45 45 - - - - = =
O el max
G | 1ox10 | 46| T 91 93 74
QUALITY MANAGEMENT SYSTEM CERTIFIED BY LLOYD'S REGISTER ACCORDING TO 1SO 9001 : 2015, IATF 16949 : 2016, AS 9100D
Vicenza, 03/05/2022 |TicnsQuih o esencagesser s il IR oo Pagina
VCOD0E - MESTO350R 1 . q
’ R.BERTELLI /ge'dglL__ P MESSORI & = SR ey
>
©
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Astrup AS — 17031340001 — Duplex bolt 100mm EN 1.4452/UNS 531803 Norsok MDS D47 — 434702

é Acciaierie Valbruna s..

36100 VICENZA {falia) - Visle della scienza, 25 2.0
Telalono 0444 568211 - Fax 0444 963836

Stab.; 38100 BOLZANC (Halia) - Via A Vaita, 437
Teefono 0471.624111 - Fax 0471.924487

CERTIFICATO DI COLLAUDO - ABNAHMEPRUEFZEUGNIS - INSPECTION CERTIFICATE - CERTIFICAT DE RECEPTION

Inconormzaa: EN 10204 (2004) , 3.1 /1S0O 10474 (2013) , 3.1

Certificato nr. MEST871320/2022/ 2

Nactlasos g WH Parung TestEsea

Cliente | SestleiPurchaseoCion: Stato & fornsura ;  Hot rolled - Annealed Peeled Pradutiore :

VALBRUNA NORDIC AB Leernaland Marutet srbermilly re poANTER

LOVARTSGATAN 7 .

65221 - KARLSTAD - SWEDEN - SE ACCIAIERIE VALBRUNA S.P.A.

Tipo ¢t Elaborazione: E+AQD

Marchi ¢ Fabbrica: q /
Fnchas das Lelurawees é

Ordine nr- R385851  ALFA LAVAL i o Freoe maks
Besisd Vode dratondon Sqgus de llaine podechnoe
Your ondar
Conraroe
Qualits: 531803 Punznm del Cellaudatore: W
Conferma ordine nr: Ei21007412 WerksnHGmos Putres ,“mw mm
VWerka Our Ordarfel v
Awviso di Spedizione.  D-V122001803 Marca: V225MN \95}803
Leletards goPecking 1S L Al e ] | n
—— \%\J
®
[ Charpy per SO 148-1 (/ N
U1 efbgs T ver, STy g 3 —
Provetta! ::“." :::;a Rcsibc: . (" Behansione aterale™ Sapar
Ao —— . Ve e
TEST | oevmnis. | G L= e A\ «
wy : wat i Kv2 ’(‘_‘\.\ N\ 3
Valori fichiast min 100 100 ) - - "
siepitesests. | oo N
K 10x10 | 20| L 290 290 =/
L 10X10 20 L 283 281
Ferrite content tested according to ASTM E5S62.
- 0.
0018 .20
S% | N%
0,003 | 0.16
‘&\\!umﬁxad and copper sulfate solutions
Test standard:
Rasult of visual Inspection
< Heat treal %lemo spindle niflcation afte Result
Test , A N’ ey > _— E\f’}% oy [Bend Angle ()| FRS a1 20 x magrifation afie
\ N \)
ln:;rgms\)\\ ; s;éw ik ?0\\ boil 90 5 Absence of cracks SATISFACTORY
Material is free ﬁo}%lermelallic phases and precipitates
examined at S00x maghification.
Corrosion test per ASTM G48 PRACTICE A (25°Ci24h):
no pitting at 20x magnification
Reduction ratio = 2,9 : 1
Material annealed 1080°C for 150'(total time)/water cooled
Igurgmmg volumetric test according to ASTM A388 : pass

QUALITY MANAGEMENT SYSTEM CERTIFIED BY LLOYD'S REGISTER ACCORDING TO ISO $001 - 2015, IATF 16349 : 2016, AS §1000

Vicenza, 03/05/2022 [Dremeredmis bt el Pagina
e il R.BERTELLI fie'dle__' P.MESSORI oA - et Lg
©
<
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N
D47 - 434702

rsok M

31803

AStrup AS — 17031340001 - Duplex bolt 100mm EN 1.4462/U

36100 VICENZA (Itaka) - Visle oella soenza, 25 2.0,

‘ Acciaierie Valbruna s,. e

Telefons 0471924111 - Fax 0471.924497

CERTIFICATO DI COLLAUDO - ABNAHMEPRUEFZEUGNIS - INSPECTION CERTIFICATE - CERTIFICAT DE RECEPTION

incentormazs- EN 10204 (2004) , 3.1 /1SO 10474 (2013) , 3.1 Certificsronr, MEST871320 12022/ 2
NazhlAcrordn g 1 Seken Py Tettus
Clienie / BeststeoPurchaserCiant Stato o fornitura Hol rolled - Annesled Peealed Predutiore :
VALBRUNA NORDIC AB Letersatard Hurwsd wn iy Ls re (rodscice
LOVARTSGATAN 7 T
65221 - KARLSTAD - SWEDEN - SE ACCIAIERIE VALBRUNA S.P.A,
Tipo di Exabarazicne: E+AOD Warchi di Fabbrica: iy A/
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Astrup AS -~ 17031340001 -~ Duplex bolt 100mm EN 1.4462/UNS 531803 Norsok MDS D47 -- 434702
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[ransmark Subsea & status: Approved
“ Approved By: kristine
Date Approved: 23.11.2021
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RESTAMPING CERTIFICATE
acc. to EN 764-5

21/02/2019

STAPPFERT Deutschland GmbH
An der Strusbek 54
D-22926 Ahrensburg
DEUTSCHLAND

Prosessmetall AS
Slettebrekkdalen 1
H-5303 Follese

HORGE

Product Info

Bright bar, Tol. acc. DIN EN 102783
Customer PO ref (h%),, grade 1.4462, 16 mm
Cust. Mo 103007
Document BT520859-4-1

Heat PCS kg Length
Cust. Ref. B2227 Jarle TTEN 8 3s 2953 mm
Customer material number
Order N" 520859 Country of ocrigin : ESERNAR

Producer : ROLDAM 5. A,
ATTEST EN 10204 / 3.1

Restamped from: S5DL
We confirm that the original marking of the supplied parts was ctransferred.

The parts have been correctly restamped with the STAPPERT Brand logo, persconal
stamp, heat-no and grade.

Bestamping is approved by TUV NORD Svstems GmbH & Co.KG pursuant to its
permission of 01/02/17, with certificate # 07/701/140%/UH/3756/17.
This restamping certificate was generated antomatically and is wvalid without

signature.

STAPPERT Deutschland GmbH
AEn der Strusbek 54
22926 - Rhrensburg

Daniel Lantz - SDL
Restamping operator

Managament: Pater Fole, 3arah Vaison de Fontaubs
Head officea: Disseldorf, Handelsregister Diisssaldorf, HRB 20, Rachtaform GmbH

Diisseldorf HRE Z0 VAT No: DE115268233, 103/5760/0080
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S

STAPFPERT

Prosessmetall AS
Slettebrekkdalen 1
H-5303 Follese
HNORGE

Bst.-Nr.

Eunde 103007
Dokument BTEZO0AE9-4-1
Bef. Eunde B2227 Jarle
Kundenartikelnummer

Best.Nx. 520859

ATTEST EN 10204 / 3.1

Umgestempelt durch: SDL

TMSTEMPELBESCHEINIGUNG
nach EN T764-5

21/02/2019

STAFFERT Deutschland GmbH
An der Struskbek 54
D-229%26 Ahrensburg
DEUTSCHLAND

Produktinfo

Rund, blank, Tol. DIN EN
10278/h%, Werkstoff 1.4462, 16 mm

Charge Stk EGS Linge

TTRER = 38 2553 mm

Herlktunftsland : ESPRNL

HEersteller : ROLDAN 5. L.

Wir bestitigen, dass die Originalkennzeichnung des/der gelieferten Teils/e

libertragen wurde.

Zum Zeichen der erfolgten Priifung und ordnungsgemé@fen Umstempelung wurde/n
dazs/die Teil/e mit dem STAPPERT Brand Logo, Umstempelzeichen, Charges und

Werkstoff gekennzeichnet.

Die Umstempelung erfolgt mit Zustimmung des TOV NORD Systems GrioH & Co.EG  gemdh
Genehmigung vom 0L/02/17 mit Prdf / 07/701/140%/UH/3758/17.
Die Unstempelbescheinigung wurde maschinell erstellt und ist chne Unterschrift

giltig.

STAFPERT Deutschland GmbH
An der Strusbek 54
22928 - Rhrensburg

Daniel Lantz - S5DL
Der Umstempelungskberechtigte

Geachiftsfthrung: Peter Hols, Sarzah Vaison de Fontaube

Sits der Gesellschaft: Dizseldorf, Handelsregister Disseldorf, HEB 20, Rechtaform mbH

DMisseldorf HRE 20 UID-Wr.: DE11SZ268332, 102/5760/0080
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BAOJI TITANIUM INDUSTRY CO., LTD

f BAOTi

www.baoti.com

NO: T-20210550067
DATE: 02-01-2021

MATERIAL CERTIFICATION

BAOTI's manageimeet systom

b been appeoved accseding lo the

recquicement of AS9100, 1505001, ISO14001 and OHSAS 18201,

Note:
1.Hydrogen ----- product analysis.

BAOJI TITANIUM INDUSTRY CO,, LTD.
NO.BO HGH-TECH ROAD, BADJI, SHAANX, CHINA
TEL: 850173332013 FAX 86517-00M316

|
2019-10036-v2 (22.11.2021)

2.According to TR2000 MDS TO1, rev 5, NORSOK M-650 MDS T01. REV.4

EN 10204 3.1

Commodity: TITANIUM BAR  |Finish: ANNEALED

Specification: ASTM B348-2019/ASTM B381-2019,Gr.5

_ Size[mm] Quantity[pc] Net Weight{kg] Heat No. Lot No.
< ®115%2000~3000 4 484 20208528 20053959
o Chemical Composition (wt. %)
g Ti Al [ V [ Fo | C N H 0 | Each | Total
= | Reawrement | pemainder | 330 | 3% | <040 | 008 | 005 | <0015 | <020 | <010 | <040
8 Toj i : ;
P Remainder 6.27 4.1 0.14 0.04 <0.01 | 0,002 0.17
8 | R [Bottom | Remainder | 622 | 4.1 | 0.14 | 004 | 001 | 0002 [ 0.8 bl i
% Tensile Test
§ B ouiremat Tcnsil(:‘itrength Yield Strength 0.2 | Elongation A4D | Reduction of Area HRC
) (MPa) (%) (%)

S [Standard Values] L =895 >828 =10 =25 ]
= Result = Ipi 891 17.5 39 33.0/33.033.0
e L 974 884 17.0 40 34.0/33.5/33.5
» Other Tests
‘,’_é" Dimensional Inspection Visual Inspection Macrostructure Test (AUMT;;;?::::'L)
I ACCEPTABLE ACCEPTABLE ACCEPTABLE ACCEPTABLE
‘f Transus Temperature('C) VAR/EB Heat Treatment /
= 1016 VAR(2) 750°C/1.5h.AC /
P hereby certify this product conforms to ALL specifically listed technical requirements, and other requirements for these spec
§ ifications. Furthermore, I certify the above stated quantitative results were derived from testing and analysis, and are in accord
— fance with the referenced specification(s) requirements. No mercury contamination and radio-activity.
2
E
B
o
2
Q
=
3]
<

QUALITY DE
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5. TEST REPORT
Date created: 29.06.2022
W Status: Approved
Transmark SUbsea o Approved By: leifhugo
Date Approved:  08.07.2022
CABLE TEST REPORT STANDARD
Date: 29.03.2023 P/N: 219428 S/N: 29526
Sales Order: 32859 3444-9 Client PN/Descr: Cable Assy LoVe 35 mm cable
Client ref/PO: 600008475 Test voltage (V): 500V
Cable length: 500 m IR acc. criteria: >1GQ
Test results
Connector 1: Connector 2: a Q
Pin no.: To Pin No.: To: IR CR
1 1 >1GQ 1,024
2 2 >1GQ 1,023
3,4 NC (loop) 3,4 NC (loop) >1GQ -
1+2 Housing ROV-end >1GQ -
142 Housing Frame end >1GQ -
All conductors to ground >1GQ -

Electric test performed and results are within acceptance criteria @

l COMMENT:

Test equipment S/N: 101711996 Megger MIT-1025

j?] YA

Measure by:

Witness by:

Print name: Finn Arne Jacobsen

Print name:

Erik Holten

This document contains information proprietary to Transmark Subsea and shall not be reproduced or disclosed for any
purpose other than that for which it is furnished without the prior written permission of Transmark Subsea AS
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Date created: 24.10.2022
Transmark Subsea & S Approved
“ Approved By: halvard
Date Approved:  24.10.2022
Date: 29.03.2023 P/N: 219428 | S/N: 29526
Sales Order: 32859 Client PN/Descr: Sammenstill Cable Assy LoVe, teg 219428
Powermeter D Test: Wavelength A
SM : 1310 nm, 1550 nm
Client ref/PO: 600008475 OTDR
IE [] MM: 850 nm, 1300 nm
Cable length: 500 m. Max attenuation: 2,0 dB
Test results
Connector 1 Connector 2: SM9/125nm | SM9/125 MM 50/125 MM 50/125
nm
Seacon 7741-101 Siemens FO
Pin no.: To Pin No.: 1310 nm 1550nm 850 nm 1300 nm
Fiber 1 Fiber 1 1,13dB 1,04 dB
Fiber 2 Fiber 2 1,34dB 1,12 dB
Fiber 5 Fiber 5 1,15dB 0,98 dB

FO test performed and results are within acceptance criteria

X

COMMENT:

Test equipment: OTDR FTB 200 S/N : 387021

Measure by:

Witness by:

fg. Japdper

Print name:

Manuel Hernandez

Print name:

Finn Arne Jacobsen

This document contains information proprietary to Transmark Subsea and shall not be reproduced or disclosed for any
purpose other than that for which it is furnished without the prior written permission of Transmark Subsea AS

fo test -29526 (24.10.2022)
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