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PREFACE

The MARS housed Cable Termination Assembly {CTA} is based upon qualified repeater and branching unit products.
The purpose of this document is to detail the results of the qualification tests, underfaken in occordonce with the
MARS qualification plan ", which show that the CTA design meets the requirements idenfified in the Technical
Functional Specification (TFS) 121,

It is noted that the customer (MBARI) has ordered two CTA units of which CTA 01 was used to provide qualification

infermation.

1 SCOPE

The MARS housed Cable Termination Assembly comprises of a 1-atmosphere housing providing an electrical and
optical interface between OAL ~C7 5AH cable and ODI wet mateable connectors attached fo the housing via oil filled
umbilical hoses and penetrators (see figure 1). The design of the CTA is based an existing product and as such
gualification focussed only on the new parts and assemblies related to this praduct.

Reports detailing the relevant qualification of existing/related parts and assemblies are shown in Appendix A of the
Qualification Plan [,

Guualification of the wet mate optical and HY power connector/peneirator harnesses has been undertaken by QDI HI
and are supplied to ASN under C of C. Acceptance of these units was undertaken by epfical and electrical
perfarmance confirmation fests on receipt by ASN and are detailed in the Greenwich RPR 1 shown in Appendix B of
this report. The ODI child dota for the above optical/electrical inferconnects is detailed within appendix A of this
report but will not controlled by this documentation,

The following key areas of the CTA design were qualified and are summarised below and will be further expanded
an within this report:

+ ODI bulkhead {29PBQODBODAAA)

» CTA Flexi-Link Assembly 29RLKO0B00AAA)

» Earth Continuity Wire Glond Assembly [29YSV10800AAA)

+ Final Housed CTA Assembly (29ECTOOB00AAY

+ [ntegroted CTA
The Housed and Final Housed CTA assembly were built o production standards. Tegether, with previous
qualifications listed in Appendix A of the gualification plan 1", the CTA qualification repert demanstrates that the CTA

meets the pre-defined conditions experienced during the sterage, handling, transportation, deployment, recavery and
repair phases of the product lifespan,
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2 REFERENCED DOCUMENTS

(1]

8BU 96007 0005 QAZZA

Clualification Plan for MARS CTA

[2] BBU 24007 0005 DSZZA Technical Functional Specificotion MARS CTA
[3] 29D DEQQ BOOD AHR GITR for ODI HY connector

[4] BBU 5E HCOOD Ak Performance Report TIS

[5] 29D DEQQ 800 Asn ETS for MARS CTA

[6] 290 DEOOD 800 AHQ MARS Engineering Report

[7] 290WPIEADDAAA Compesite Gland Assembly manufacturing and test instructions
[8] 8CM 02099 0100 QZGE Remote earth mechanical qualification report.
9] 29D QTROO 700 ABF Remote earth electrochemical qual report,
[10] CETS 1417-1-A Calais Engineering Test Specification

[11] CAREF 141-1 MARS CTA Acceptance and Release Procedure
[12] 290 DEOD BOO AHR QTR for ©DI HY connector

[13] 3CK 24067 0403 ASZZA Decision Review Guidelinas

3 RELATED DOCUMENTS

8BU 93003 0000 QRZZA
8BU 93003 0003 QRZZA
84-QM4-03-746

8BU 946007 D005 FLZZA
8BU 96007 0005 DPZZA
290 QTS D700 ABF

8CM 01099 01 D0 QP GE
8CM 03045 0307 QAGE
8CM 03045 0307 QZGE
8CM 01197 0100 PSGE
8BU 5E HCOO 800 AAA
8BU 1E HCOO AAA

8BU 2E HCOD AAA

8BU 3E HCOD AAA

8BU 4E HCOD AAA

Optical Metworks Division - Product Life Cycle
OMD PFreduct Life Cycle Documentation Guidelines
Environmental Test Specification for Submerged Equipment Aszemblies
Feature List

Development Plan

Remote earth electrochemical qualification plan
Remote eath mechanical qualification plan
Remote earth industrial plan

Remaote earth industrial repart

Remote earth product specification

Product Clualification Repart

Wet mate Harness Loss TIS

Wet mate Harness HV TIS

House Assembly TIS

HY proof TIS

4 QUALIFICATION RESULTS

The performance of the CTA was measured against the parameters detailed in the TFS &, and the ETS 5l The tests
were conducted ot the levels quoted in the ETS ¥l and are detailed below.
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4.1 ODI BULKHEAD AND BULKHEAD ASSEMBLY

The ODI bulkhead design was qualified using a combinafion of engineering evaluation o-seal/bulkhead pressure
tests and paper study including Finite Element Analysis (FEA) calculations. The results of the qualification study are
detailed within the MARS Engineering report 14, This bulkhead design was used on both CTA production units, both
of which were successfully subjected to a 3,000 PSI pressure test without failure. Material qualification is covered by
simil arity to existing product os detailed within appendix A of the MARS qualification plan.

Result: PASS

4.2 CTA SEA CASE

The CTA sea case (29PBI00800AAA) comprises of a un- profiled housing with the existing BU single end bulkhead
mounting and thread detail ot each end of the cosing. This sea case has no external prefiling and as such has o
larger wall thickness and thus befter pressure resistance than standard product. This seo cases used on both
production units was subjected to a 12,000 PSI pressure test without failure. Material qualification is covered by
similarity to existing product as detoiled within appendix A of the MARS qualification plan. The sea case was coated
using the existing coating specification (29MCO00101MDB) as detailed in the coated sea case drawing
29PBJOOBO0OCAA. Here only the base 350-450 micron base Fusion Bonded Epoxy (FBE) coat has been applied and
finished with the current paint fop coat os per the existing specification.  As such no further qualification is reguired.

Result: PASS

4.3 CTA BULKHEAD AND BULKHEAD ASSEMBLY

The CTA bulkhead assembly (29YBQO0B00BAA) is identical to the existing BU single end design except for minor
changes to the earth continuity wire gland assembly (29YSV10800AAB), which will be covered separately as detailed
in section 4.4. The composite gland arrangement is covered by existing design (29YSV10772AAA) Pl As such no
further qualification was required. Both production bulkheads were subjected to a 12,000 PSIl pressure test without

failure, Material qualification is covered by similarity fo existing product as defoiled within appendix A of the MARS

qualification plan. As such no further gualification testing is required.

Result: PASS

4.4 ECQW GLAND ASSEMBLY

A shart form engineering qualification was undertaken on The Earth Continuity Wire Gland assembly
{29YSV10800AAB) as the wire conductor of the gland was been changed to titanium grade 2 from copper in order fo
be compatible with the remote sea earth electrode, and as such the method of attachment to the tungum alpha brass
tube was changed. Qualification of the ECW gland was undertaken as a sub assembly build of the qualification
housed CTA assembly and is detailed in the MARS Enginesring report ¥, Evaluation was undertaken against the

narmal manufacturing test requirements as defoiled with the composite gland monufacturing instructions 171
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Result: PASS

4.5 CTA FLEXI-LINK ASSEMBLY

The CTA flexi-link Assembly [29RLKO0B00AAA) is based on the existing BU/repeater Flexi-link Assembly
(29RLKOO750A4B) and comprises of a double length coil with the existing bulkhead attachment design on both ends
of the spring. The method of fibre routing using sleeved fibres around the external groove in the coil as per the

repeater/BU is retained. The power and earth wire were both over sleeved and routed together as per current BU
procedure using the existing BU clip arrangement [29PCLO0750AAA) for the coil passage.

This design is qualified by similarity fo existing repeater and BU practice. The design study for this component is
detailed in the MARS Engineering Report 14,

Result: PASS

4.6 MARS HOUSED/FULLY HOUSED CTA

Qualification informalion was drawn from the production tests conducted on the MARS Fully Housed CTA, defined os
29EHCO0800AAA, The sample was manufactured in accordance with the relevant sections of the nermal
manufacturing procedures adopted for Repedaters and BU's os detailed in the relevant manufacturing documentation.
4.6.1 Test Procedure

The test sample was subjected to the following qualification tesis and checks in accordance with the ETS ¥l and the
test flow shown in Appendix J.

4.6.2 Documentation Check

The related documentation, test specifications, manufacturing drawings, process specifications and manufacturing

standards were checked and found to be complete and consistent,
All assembly and test records conform to the manufacturing documentation.

Result: Pass

4.6.3 |Initial Visual Inspection

All the components were visually examined prior to assembly and were found to comply with their relevant inspection
criferia.

All assemblies used in the CTA were checked and were found fo conform to their manufacturing drawings and/or
related certificate of conformance. A full copy of dimensional inspection results for key components such as

bulkheads and sea coses are held by the component supplier.
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Result: Pass

4.6.4 Optical through loss and back reflection check of optical wet mate harness (accaptance]

Prior o assembly the aptical insertion loss and back reflection of each of the 8 fibre paths of the mated connectar
harness were tested using the loop back test connector 29CQAD0D0B00AAC and compared with the child data
presented by the supplier (see appendix A). The performance of the harness was meosured against the parameters
detailed in the TFS 2, and the ETS ¥, The tests were conducted at the levels quoted in the ETS 5],

Resulis are detailed in Appendix B of this report,

Result: Pass

4.6.5 Electrical continuity and leakage current check of HV wet mate harness (acceptance)

Prior to assembly the electrical continuity and leak age current of each of the 2 electrical conductor paths of the
mated connector harness were tested using the HY test jumper (29CQDO0B00AAF) and compared with the child
date presented by the supplier (see appendix Al The performance of the harness was measured against the
parameters detailed in the TFS ] and the ETS 5. The tests were conducted ot the levels quoted in the ETS 151,

Results are detailed in Appendix B of this report,

Result: Pass

4.6.6 Housed CTA optical insertion loss

Following completion of the housed CTA assembly the optical insertion loss through of each of the 8 fibre paths of
the combined mated connector harness and housed unit were tested. The performance of the CTA was measured
against the parameters detailed in the TFS H, and the ETS ¥l The fests were conducted ot the levels quated in the

ETS B,

Resulls are detailed in Appendix C of this report along with their related certificates of canformity/release.

Result: Pass

4.6.7 Housed CTA HY Leakage current (soak) test

CTA 01 wos subjected to a HY soak tested at 13 kV (DC) for 8 hours ot both negative and positive polarity. The
performance of the test sample was measured against the parameters detailed in the ETS 2], The inferval befween
manitering measurements was 10 seconds, The measured steady state leakage current was found to be less than
10nA. This test was performed under controlled conditions within the eng ineering test facility, as production resource
was unavdilable,

Results are detailed in Appendix D of this report,
29DCTROBO0ADK O.n Edificn 01 Cenfidential 5/50



Result: Pass

4.6.8 Housed CTA HY Surge test

As the design of the CTA does not include sensitive optical and electrical components or circuitry, and given thot the
HV wet mate connectors are protected within the trawl resistant frame and will not be mated or demated whilst

carrying current, the risk of domoge due to surge is negligible. As such the HV requirement within the agreed TFS
calls only for HV leakage testing as detailed within the ETS and is qualified by the testing detailed in secfion 4.6.7
abaove.

Result: N/A

4.6.9 Integrated CTA

The CTA was integrated into cable and tested in accordance with Calais engineering test specification and
proceduras "' | The Calais acceptance test reports for both CTA 01 and CTA 02 are shown in Appendix F. Final
performance reports for both units on completion of coble and seo earth integration are shown in Appendix G.

Result: PASS

4.6.10 ODI qualification of 10KV connector

The qualification of the 10KV wet mate connector harness 29CGQ000Z00BAA was conducted by Ocean Design
Incorporated [ODI) and is covered in defaoil under a separate engineering report ['*l. The results of the engineering
qualification are summarised in Appendix H. The ageing test data clearly shows the connector will operate at 10 KV
over the service life of 25 years with a characteristic survival probability of 0.922.

Result: PASS

4.7 ACCEPTANCE LIMITS
The measured parameters are within the ‘absclute limits' as defined in the ETS and CETS 19,
The results have been reviewed satisfactorily for the absence of any unusual trends.

Result: PASS

5 REMOTE SEA EARTH

The remate sea earth design is detailed under specification 8CM 01197 0100 PSGE and was successfully qualified
os part of the R3.5 BU programme. The resulis of the mechanical and electrochemical qualification are decumented
under separate reports FI°L Mo further qualification werk other than that related to the Earth Confinuity Wire gland

as detailed in section 4.4 was conducted under the MARS programme.
29DQTROBO0ADK Q.n Edition O1 Confidential &6/50



Result: PASS

6 CABLE ACCEPTANCE REPORT

The Calais cable acceptance report for the MARS system including the cable tails attoched to each CTA is given in
Appendix J,

Result: PASS

7 TEST PERSONMEL

The persannel invalved with the qualification testing of the CTA were as follows:

I. Watson — Technical leader (Greenwich)

F. Tortey — Technical Leader {Calais)

P. Mightingale — Industrial leader (Greenwich)

M. Dubrulle — Industrial Leader Calais

M. Parnham — Pre-Assembly supervisor (Greenwich)

|. Parker — Pre- Assembly senior operator (Greenwich)

D. Simpson - Housing supervisor (Greenwich)

C. Mokepeace — Housing senior operator (Greenwich)

1. Ellis — Industrial Engineering Senior Test Engineer (Greenwich)

P. Mejasson — Principal Elecirical Engineer (Greenwich)

8 TEST DATES

Manufacture and test of the MARS CTA samples occurred between 12-10-04 and 15-11-04,

9 EQUIPMENT & CALIBRATION STATUS

Troceability of equipment used and their calibrafion status is recorded in the related test documentation. For
Greanwich:

8BU 1E HCOO AAA Wet mate Harness Loss TIS
8BU ZE HCOO AAA Wet mate Harness HYV TIS
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BBU 3E HCOO AAA House Assembly TIS
8BU 4E HCOO AAA HY proof TIS
8BU 5E HCOO Ass Performonce Repart TIS
For Calais:
CETS 141-1-4 Calais Engineering Test Specification
CARP 147-1 MARS CTA Acceptance and Release Procedure

10 CONCLUSION

In conclusion, the test results given in this report and reloted documents clearly show the design of the CTA meets the
requirermnents identified in the Technical Functional Specification (TFS} 2L The CTA design is therefore released for
use on the MARS confract,
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APPEMNDIX A — ODI FAT resulis

Factory Acceptonce Test Summary
ODI Part Mumber 1029909, s/n1029909 -2 {mated to test receptacle)
ROV Hybrid Bulkhead Plug, Type |l Loop Back Test Connecor

ASM Part Mumber 29CQD00800AAC

ALC AT EL

Test Re d
Equipment Type Serial No. Cal. Due
Optical Power Meter EXFO | OM-018-TA | March, 2005
Optical Power Source |  EXFO | OM-019-FO | March, 2005
Test Gauge Sensotec | PLOD1-TA | Cciober, 2004
Test Parameters
Tast 1 | Test 2 | Testd | Testd | Test 5
Test Pressure (PS]) 0 2000 | 3500 | 5000 | nja
Test Time [MIN] n/a 5 5 15 n/a
Test Vaoltage (V) nfa n/a n/a nfa n/a
Test Acceptance (G¥) nfa nfa n/a nfa n/a
Optical Test Wavelength [nm] | 1550 n/a n/fa 1550 n/a
Opfical Insertion Loss
Test Acceptance (dB) =1.7dB | n/a n/a =1.7dB | n/a
Ciptical Return Loss
Test Acceptance (dB) n/a n/a n/a nfa n/ao

Optical Test Wavelength: 1550 nm

Circuit # Optical Insertion Loss (dB)
0 psi 5000 psi
1 -0.33 0.33
2 (looped w/1) n/a nfa
3 -0.30 .37
4 (looped w/3) n/a nfa
5 -0.38 0.33
& (looped w/5) n/a n/a
7 -0.81 0.79
8 [looped w/7) n/a n/a
29DGTROB00ADE. O.n Edition Q1

Confidential

10/51



Factory Acceptance Test Summary
ODI Part Mumber 1033244, 5/n1033244-1 {mated to production plug 1033240-2)
Hybrid Flying ROV Receptocle to Test Box
ASM Part Mumber 29CQD00B00AAD

Test Rasults (Mon - Hgdrastuii_:_:l

L
ALCATEL

Equipment

Type

Serial Mo,

Cal. Due

Optical Power Meter

Turbo Test 500 | OM-033-FO

June, 2005

Optical Power Source

Optical Test Wavelength: 1550nm

Turbo Test 500 | OM-033-FO

June, 2005

Circuit # | Optical Insertion Loss (dB)

Optical Return Loss [dB)

1 0.30 41.4
) 0.50 37.5
3 0.36 35.3
4 0.29 36.8
5 0.25 49.6
& 0.30 2l.2
7 0.18 43.4
8 0.62 46.7

29DQTROBOOADE. O.n
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Factary Acceptance Test Summary
QDI Part Mumber 1033238, s/n1033238-1 |{mated to 1033240-1 predudion plug)

Hybrid Flying ROV Receptacle

ASN Part Number 29CQD00S00BAA

Test Results (Hydrostatic)

L
ALCATEL

Equipment Type Serial Mo. Cal. Due
Optical Power Meter EXFO | OM-018-TA | March, 2005
Optical Power Source | EXFO | OM-019-FO | March, 2005
Test Gauge Sensotec | PFOO8-TA | March, 2005
Test Parameters
Test 1 | Test 2 | Test3d | Test 4 | TestS
Test Pressure (PSI) 0 1000 | 2000 3000 0
Test Time (MIN) n/a 3 3 480 n/a
Test Voltage (V) nfa n/fa n/a n/fa n/a
Test Acceplance (GF) n/a n/a n/a n/a n/a
Optical Test Wavelength (nm) | 1550 n/a n/a 1550 1550
Optical Insertion Loss
Test Acceplance (dB) =1.5dB | n/fa n/fa =1.5dB | =1.5dB
Optical Return Loss
Test Acceptance (dB) n/o n/o rfa n/a nfa

Optical Test Wavelength: 1550nm

Circuit # | Optical Insertion Loss (dB)
0 psi 3000 psi 0 psi

1 -0.95 -0.48 -0.52

2 -0.70 -0.69 -0.68

3 -0.53 -0.47 -0.58

4 -0.69 -0.71 -0.64

] -0.60 -0.63 -0.60

& -0.74 -0.66 -0.67

7 -0.48 -0.47 -0.47

8 -0.58 -0.64 -0.56

Test Results [Optical)

Gircuit | Insertion Loss @ 1550nm | Return Loss @ 1550nm
1 BT 39.9
2 k] 33.7
3 37 42.3
4 k] 51.5
5 A7 39.3
& 2T 41.2
7 58 48,7
8 ab 42.1

29DGTROBO0ADK O.n
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Foctory Acceptance Test Summary
QDI Part Mumber 1033238, 5/n1033238-1 (mated to loopback connecter 1029909-2)

Hybrid Flying ROV Receptacle

ASM Part Mumber 29CG000800BAA

Test Results [Optical)

L

Cireuit Insertion Loss @ 1550nm | Return Loss @ 1550nm

1 a7 34.2
2 |looped w/1) nfa nia

3 81 3’.9
4 (looped w/3) n/a n/a

5 37 39.2 oo
6 (looped w/5) n/a n/a

rd .82 35.9
8 [looped w/7) n/d n/o

29DATROBODADKE O.n
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Factary Acceptance Test Summary
ODI Part Mumber 1033240, 5/n1033240-1 [mated to 1033244-1 Hybrid ROV Test Receptacle)
Hybrid Penetrator to Hybrid Bulkhead ROV Flug

ASN Part Mumber 29CGD00BN0BAA

Test Results (Optical)

ALCATEL

Circuit | Insertion Loss @ 1550nm

Return Loss @ 1550nm

1 .35 45.0
2 A7 33.9
3 =] 38.5
4 T 37.0
<] .05 36.2
& .42 45.5
7 .30 38.7
8 A1 54.4

29DGTROBO0OADE O.n
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Factory Acceptance Test Summary
QDI Part Mumber 1033238, 5/n1033238-2 (mated to 1033240-2 production plug)

Hybrid Flying ROV Receptacle

ASM Part Number 29CGQ000800BAA

Test Results (Hydrostatic

¥
ALCATEL

Equipment Type Serial Mo. Cal. Due
Optical Power Meter EXFO OM-018-TA March, 2005
Optical Power Source | EXFO | OM-D19-FO | March, 2005
Test Gauge Sensotec | PROD2-TA | December, 2004
Test Parometers
Test 1 [Test 2 [Test 3 [ Test4 | Test5
Test Pressure (PS5l 0 1000 [ 2000 | 3000 0
Test Time [MIN) nfo 5 5 480 e
Test Voltage (V) nfa n/a nfa n/a n/a
Test Acceptance (G7) n/a /o nfa n/a nfa
Optical Test Wavelength (nm) | 1550 nfo na 1550 1550
Cptical Inserfion Loss
Test Acceptance (dB) =1.5dB | n/o nfa | =1.5dB | =1.54B
Optical Return Loss
Test Acceptance (dB) nia nfa n/a n/o n/a

Optical Test Wavelength: 1550nm

Greuit # | Optical Insertion Loss (dB) |

Opsi | 3000 psi | Opsi
1 -0.53 -0.26 -0.54
2 -0.34 -0.28 -0.24
3 -0.33 -0.37 -0.16
4 -0.39 -0.24 -0.36
5 -0.12 -0.10 -0.08
& -0.54 -0.56 -0.21
¥ -0.23 -0.23 -0.30
] -0.43 -0.33 -0.34

Test Results [Optical)

[Gircuit [ Insertion Loss @ 1550nm | Return Loss @ 1550nm
il 0.30 43.8
2 0.44 410
3 0.59 34.3
4 0.45 471
5 0.23 3.0
b 0.580 34.2
7 0.24 371
8 0.67 31.5

29DQTROBO0ADE O.n
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ALCATEL

Factory Acceptance Test Summary

QDI Part Mumber 1033238, 5/n1033238-2 (mated to loopback connector 1029909-2)

Hybrid Flying ROV Receptacle
ASM Part Mumber 29CGQD0O0E00EAA

Tast Results [Opticol)

Gircuit Insertion Loss @ 1550nm | Return Loss @ 1550nm
1 .48 31.9
2 {looped w/1) n/a n/a
3 .63 32.3
4 (looped w/3) n/a n/a
5 A1 32.4
& {looped w/5) n/a nia
7 49 34.5
8 (looped w/7) nfa nfa
29DQTROBODADE 0.n Edition 01
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Factary Acceptance Test Summary
DI Part Mumber 1033240, s/n1033240-2 (mated to 1033244-1 Hybrid ROV Test Receptacle)

T

ALCATEL

Hybrid Penetrator fo Hybrid Bulkhead ROV Plug
ASH Part Mumber 29CQ0D00800E AL

Test Results (Optical)

Circuit | Insertion Loss @ 1550nm | Return Loss @ 1550nm
1 0.30 41.4
2 0.50 P )
3 0.36 35.3
4 0.29 36.8
5 0.25 42.6
& 0.30 51.2
7 0.18 43.4
g 0.62 44,7

29DQTROBODADK O.n

Edition 01

Confidential
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Factary Acceptance Test Summary

ODI Part Mumber 1033243, 5/n1033243-1

Hi-Power Fixed ROV Plug to Test Box
ASN Part Mumber 29CQD00B00AAF

Test Results

Equipment Type Serial Mo. | Cal. Due
Parfial Discharge | Biddle | PD-001-RD | July, 2005
Force Gage Sensotec | LC-015-TA | April, 2005
Test Hold
Inception Voltage of Test Voltage of Extinction
Circuit Voltage 7.2 KV 6.2 KV Voltage Pass/Fail
1 Clean Clean Clean Clean Pass
2 Clean Clean Clean Clean Pass
3 Clean Clean Clean Clean Pass
4 Clean Clean Clean Clean Pass
Circuit Continuity Leakage Current
1 390 10 nA
3 A4 0 10 nA
29DQTROBO0ADE. O.n Edition 01 Confidential 18/50




Factary Acceptance Test Summary
ODI Part Number 1033245, s/n1033245-1

Hi-Power Fixed ROV Receptacle to Test Box
ASN Part Mumber 29CQD00800AAE

Test Rasults

Equipment Type Serial No. | Cal. Due
Fartial Discharge | Biddle | PD-001-RD | July, 2005
Force Gage Sensotec | LC-015-TA | April, 2005
Test Hold
Inception Voltage of Tast Voltoge of Extinction
Circuit Voltage 7.2 Kv 6.2 KV Voltage Pass/Fail
1 Clean Clean Clean Clean Pass
2 Clean Clean Clean Clean Pass
3 Clean Clean Clean Clean Fass
4 Clean Clean Clean Clean Foss
Circuit Continuity Leakage Current
1 390 30 nA
3 A3 0 20 nA,
29DCATROBO0ADE O.n Edition 01 Confidential 19/50




Factory Acceptance Test Summary
QDI Part Mumber 1033239, s/n1033239-1 (sub component of 1034614 — Electrical Wet Mate Assembly)
Hi-Power Penetrator to Hi-Power Flying ROV Receptacle
ASH Part Mumber 29CGQ000E00AAA

Test Results (Hydrostatic

Make Madel Serial Mo. Cal. Due
Megger BMMBD ME-044-TA | March, 2005
Norma | Unilap ISO 5KV | ME-O50-TA | July, 2005 |
Biddle 37000-111 FD-001-RD |  July, 2005
13KY Insulation August, 2005
Danbridge | Tester SP30A 62321 [Alcatel)
Partial Discharge Test Voltage 7KV AC
Pin 1 Pin 2 Pin 3 Pin 4
Inception Veoltoge 7.0 n/o 7.0 n/a
PD at Inception Point ] nia 0 n/a
Extinction Voltage 7.0 n/a 7.0 /o
FD at Exinction Point 0 n/a 0 n/a
Confinuity
Circuit 0 psi 3000 psi 0 psi
1 80 JB 0 70
2 n/o nfa nfa
3 800 79 0 90
4 n/a /o n/a
IR Values
3000 | 3000 | 3000 1]
Circuit
1
3
3
3
Ground

Leakoge Current

Gircuit 0 psi 3000 psi 0 psi

1 &0 nA n/a F0 na

2 n/a nfa n/a
3 70 nA nfa 70 na,

4 nfa n/a n/a

29DQTROBO0ADE. O.n Edition 01 Confidential 20/50




Factory Acceptance Test Summary

ODI Part Number 1033239, 5/n1033239-2 (sub component of 1034614 — Electrical Wet Mate Assembly)
Hi-Power Penetrator to Hi-Power Flying ROV Receptacle

ASN Part Mumber 29CQD0O0DE00AAA

Test Results (Hydrostatic)
Maoke Model Serial Mo. Cal. Due
Megger BMMED ME-044-TA | March, 2005
Morma Unilap I1SO 5KV | ME-050-TA July, 2005
Biddle 37000-111 PD-001-RD July, 2005
13KV Insulation August, 2005
Donbridge | Tester SP30A 62321 (Alcatel)

Partial Discharge Test Veltage 7KV AC

Pin 1 Pin 2 Pin 3 Pin 4
Inception Voltage 7.0 n/a 7.0 nfa
PD at Inception Point 1] n/a 0 n/a
Edinction Voltage 7.0 n/a 7.0 nfa
PD at Extinction Paint 0 nfa 4] n/a
Caontinuity
Cireuit 0 psi 3000 psi 0 psi
1 J1 5 J7n )
2 nfa nfo nfa
3 T4 0 810 Bl 0
4 nfa nfa nfa
IR Values
3000 | 3000 | 3000
Circuit
1
2
3
4
Ground

Leokage Current

Circuit 0 psi 3000 psi 0 psi
1 G0 nA nfa J0 nA
2 nfa nfa nfa
3 45 nA nfa &0 nA
4 n/a nfa n/fa
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Factory Acceptance Test Summary
ODI Part Mumber 1033241, s/n1033241-1 [sub component of 1034414 — Elecirical Wet Mate Assembly)
Hi-Power ROV FPlug
ASM Part Mumber 29CQD00E00AAA

Test Results (Hydrostatic)

ALCATEL

Make Model Serial No. Cal. Due
Megger BMMBD ME-044-TA | March, 2005
Norma Unilop 150 5KV | ME-O50-TA |  July, 2005
Biddle 37000-111 PD-001-RD July, 2005
13KV Insulation August, 2005
Danbridge | Tester SP30A 62321 (Alcatel)
Partial Discharge Test Veltage 7KV AC
Pin 1 Pin 2 Pin 3 Pin 4
Inception Voltage 5.8 n/a 6.2 n/a
PD at Inception Point Spe nfa Spc nfa
Extinction Voltage 58 n/a 6.4 n/a
PD at Extinction Point 0 nfa 0 n/fa
Continuity
Cireuit 0 psi 3000 psi 0 psi
1 780 JB 0 JB0
2 n/a n/a n/a
3 80 Q J90 90
4 n/a n/a n/a
IR Values
Circuit
1
2
3
4
Ground
Leakage Current
Circuit 0 psi 3000 psi 0 psi
1 &0 nA n/a 70 nA
2 n/a nfa nfa
3 70 nA n/a 70 nA
4 nfa n/a n/o
29DQTROS00ADE. O.n Edition 01 Confidential 22/50




Factary Acceptance Test Summary
ODl Part Mumber 1033241, s/n1033241-2 (sub component of 1034414 — Elecirical Wet Mate Assembly)
Hi-Power ROV Plug
ASN Part Mumber 29CQD00B00AAA

Test Resulis (Hydrostatic)

v

ALCATE

L

Moke Model Serial Mo. Cal. Due
Megger BMMED ME-044-TA | March, 2005
MNorma Unilap 150 5KV | ME-050-TA [ July, 2005
Biddle 37000-111 PD-001-RD July, 2005
13KV Insulation August, 2005
Danbridge | Tester SP30A 6231 (Alcatel)
Partial Discharge Test Voltage 7KV AC
Pin 1 Pin 2 Pin 3 Pin 4
Inception Voltage 7.0 n/a 7.0 n/a
PD at Inception Paint 0 nfa 0 nfa
Extinction ‘n"u[iuga 7.0 n/a 7.0 n/a
PD ot Exfinction Point 0 nfa 0 n/a
Cantinuity
Gircuit 0 psi 3000 psi 0 psi
1 i i B iy A7T0
2 n/a nfa n/o
3 T4 0 Bl Blo
4 n/a n/a n/a
IR Values
Circuit
1
2
3
4 n/a
Ground 610G | nfa | 310G nfa 310G| nfa | 360G | nfa
Leakage Current
Circuit 0 psi 3000 psi 0 psi
1 &0 nA n/a 70 nA
2 nfa n/a n/a
3 43 nA n/a &0 nA
4 n/a nfa n/fa
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[ALCATEL]
Factory Acceptance Test Summary
ODI Part Number 1033241, 5/n1033241-2 (mated to 103323%, 5/n 1033237-2)
ASN Part Mumber 29CGQI0D00B00AAA

st R

Make Model Serial Mo. Cal. Due

Megger BAMMED ME-044-TA March, 2005
13KV Insulation August, 2005

Danbridge Tester SP30A 623217 (Alcatel)
Grcuit Continuity Leakage Current

1 J6Q 35nA
3 790 50 nA

Factory Acceptance Test Summary
DI Part Mumber 1033241, s/n1033241-2 [mated to 1033245, s/n 1033245-1)

Test Results

Make Model Serial Mo. Cal. Due
Megger BMMED ME-044-TA March, 2005
13KV Insulation August, 2005
Danbridge Taster SP30A 62321 (Alcatel)
Greuit Continuity Leakage Current
1 J6 0 &5 nA
3 790 50 nA

29DGTROBO0ADE. O.n Edition 01 Confidential 24/50




Factory Acceptance Test Summary

ODI Part MNumber 1033241, s/n1033241-1 (mated to 10332379, s/n 1033239-1)
ASM Part Number 29CQ0D00200AAA

Test Resylis
Make Model Serial Mo, Cal. Due
Megger BMMED ME-D44-TA, March, 2005
13KV Insulation August, 2005
Danbridge Tester SP30A 462321 (Alcatel)
Circuit Continuity Leakage Current
1 J7 0 50 nA
3 790 55 nA

Factory Acceptance Test Summary
ODI Part Mumber 1033247, 5/n1033241-1 [mated fo 1033245, 5/n 1033245-1)

Test Results

Make Model Serial Mo. Cal. Due
Megger BMMBED ME-D44-TA March, 2005
13KV Insulation August, 2005
Danbridge Tester SPI0A &2321 [Alcatel)
Grcuit Continuity Leakage Current
1 JEQ 50 nA
3 780 45 nA
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Factory Acceptance Test Summary

¥

ALC ATEL

ODI1 Part Number 1033239, ¢/n103323%2-1 (mated to 1033243, 5/n 1033243-1)

Test Results
Maoke Model Serial Mo. Cal. Due
Megger BAMMBD ME-Ca4-TA March, 2005
13KV Insulation August, 2005
Danbridge Tester SP30A 62321 {Alcatel)
Circuit Continuity Leakage Current
1 7810 50 nA
3 820 30 nA

Factory Acceptance Test Summary

ODI Part Mumber 1033239, 5/n1033239-2 [mated to 1033243, s/n 1033243-1)

Test Resulis

Make Model Serial Mo. Cal. Due
Megger BMMED ME-044-TA March, 2005
13KV Insulation August, 2005
Danbridge Tester SPI0A 62321 [Alcatel)
Circuit Continuity Leakage Current
1 T 0 40 nA
3 B10 35 nA
F9DATROBOOADE. O.n Edition 01 Confidantial 246/50
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A LCATEL

Connector Harness Acceptance Report
Sheat: 171 System: MARS Connecter Harmess na: 101332392
lssuer 01 Test Box / Loophock Box ref Ma's: 1033243-1 7 1029909-2
Dale: 2110404 Housed Unit: 29E-HC00-800-A8%  Customer ldenfificolion: 02
[ EISRef, | s : [Resuli | umt |
4.1:1 Live Feed resislance 0.77 Ohm |
4.1.1 Systam Ground resislonce ong Ohm
) Leakoge Current Test el
4.1.2 | HV Leokoge {Liva Faed] 25 A
412 | HVLeokage (System Gndl 17 | na
_ Optical i s _al 1550nm (penatrafor t or using loopback testbox)
(4.2 Bl-Y1 {1-2) 0.44 dB
[4.2. YI-Bk {27} 0.40 B |
4.2 Rd-Bn [3-4] ad 017 dB
420 [Bn-Rd (4.3) 0.16 B
4.2.1 B-Or (5-8) = 0.13 B
421 | OrBl6-5) 0.16 dB
121 Gn-Pk (7-8) == ik .25 dB
421 Pk-Gn (8-7) 02e |48
Forael A8 7 ¥ FORQA: o7 i~
= . S /
DATE; e DATE: =0~ o s
SUBMARIME METWORKS
TR et b | 00 i e nrty of Al et Mobuinin LiTiesd 400 wohoul n8 10 e congest mos nad B dACKSRTI 11 urky s el 21009 Malel Simmancn Herwosts Lired
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(ALCATEL]
Connector Harness Acceptance Report
Sheet: 171 Syslem: MARS Connectar Harmess no: 1071332392 -1
Issua: 01 Test Bax / Laopback  Box raf MNo's: 1033243-1 7/ 1029%09-2
Cate: 21/10/04 Housed Unil; 29E-HO00-800-A84  Cuslomer dentificafion: 01

| ETS Ref, | = [Resuh [Unit |
___ Continuity tes e kg

4.1.1 Live Fead resistorca 0.20 Chm

4.1.] Systern Ground resislonce i 078 Ohm. |

Leskage Current Test B

4,1.2 HY Leokaoge {Live Feed) 18 A

L4.1.2 HV Leakage (System Gnd] R et 14 A
Optical Inserfion Loss ot 1550nm {penetrator te penetrator using loopback test box)

4.2.1 Bl-¥1[1-2) i 017 dB

4.2.1 ¥1-Bk [2-1) el § Q.12 cB

4.2.1 | Rd-Bn {3-4) s o} 058 dB

4.2.1 Bn-Rd [4-3) Tk .59 dB

4.2 Bl-Or [5-6) e 021 dB

4.2.1 Or-Bl [6-5) o | dB

4.2.1 Gn-Pl (7-8] E5 0.14 dB

4.2.1 Pk-Gn {8-7} 016 dB

FORGC: | /e N T ¥ FORGA: o e

DATE: o/ 0/ DATE: a7 e

! SUBMARINE NETWORKS
T corbmerial towmeod 6 G pro paey of Aczin] Sasmais 6 howerea Liresd e wio A prer wok en anrsnd 8y ndl b She caid Yo & thind pa iy e L Fi 202 Rated Jatrernd emeriy Levind
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| ALCATEL]
APPENDIX C
¥ CERTIFICATE OF CONFORMITY/RELEASE
Certificate: MARS CTA 01 iss]

This is to certify that the Products/Services listed below are conforming to the
requirements of the conlract and specificalions as shown:

Contract:

MARS

Customer:

Monterey Bay Aquatic Research Institute

Contract ref | Description Ref/Serial ne. Quantity
N/A | Cable Termination Assembly | 29E-HCO0-B00-AAA / 01 | ]

Specification & Issue Status:
29D DEOO 800 AAA Edition 04

"éh;c_a;sinnsfﬂnteﬁf Deficiencies:

For Alcatel: v _
Signofure; A= ot

Alcatel Submaring Networks Lid

Christchurch Way Name: 2 7 ';;-//A/}'gg—';"
London : :

SE10 0AG Date: 7e e dgvg

LK

For Purchaser {(where applicable]:

Signature:
The signing of this Release Certificate by the Purchasers
does nol remaove any responsibility from the supplier for Mame;
the supply of these items or associated equipment in
accordance with the confract/specification stoled above. Date:
2?DATROBO0ADE O.n Edition 01 Confidential 30/50



ALCATEL
CTA Performance Report
Sheat: 1/1 System: MARS Conneclor Hamess no: 107133239 - 1
lssua: Q1 Test Box / Loopbock Box ref Mo's: 1033243-1 / 1029909-2
Dote:  04/10/04 Housed Unit: 29E-HC00-800-A448  Customer Identificaftion: 01

[ExsRet. | | Result | Unit |
______Continuity test
4.4 Live Fead rasittance -0.085 Chm
4.4 Syslem Ground resistonce 0.470 Ohm
o
451 HV Leakage {Liva Faad +wva] & A
4.5.1 HY Leokoge |Live Feed -va) B A
43 | Bk+YI(1+2) CIA 0.3 a8
4.3 Yi+Bk (2+1) CTA Loss -0.13 4B
4.3 Rd+Bn [3+4) CTA Loss 0.05 db
4.3 Bn+Rd (4+3) CTA Loss 0.05 B
4.3 BI+Or (5+6) CTA Loss 0.00 - e
4.3 Or+Bl [6+5) CTA Loss 0.03 dB
4.3 Gn+Pk (7+8) CTA Loss 0.07 db
43 Pl+Gn (8+7) CTA Loss 0.03 -y
Mechanical Tests
4.6 Gland sub assembly eleciricol/pressure test Pass Poss/Fail
462 0Dl persirator O-seal inlegrify pressure fesl Poss Poss/Fail |
4.6.3 Main bulkhend O-seal infegrity pressure tast Poss Pass/Fail
1 5 T i i ¥ FORQA:_F~ i
- P
DATE: £ //0/ACH DATE: a5 /o d
SUBMARINE NETWORKS
Thi. ol ol mowr o & e, o Mool Sbrormm Safas | ewled § of el K pron weten commes way ! be 2 5o e e cary o st YA Mealdl Submanrg Shimat Lt

29DQTROBO0ADE O.n

Edition 01

Confidential
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29DGETROBODADE O.n

ALC ATEL

¥ CERTIFICATE OF CONFORMITY/RELEASE
Cerfificate: MARS CTA 02 iss]

This is to certify that the Producis/Services listed below are conforming to the
raquiremenis of the contract and specifications as shown:

Contract:

MARS R
Customer:

Monterey Bay Aquatic Research Institute
| Contract ref Description Ref/Serial no. Quantity
N/A Cable Termination Assembly | 29E-HC00-BO0-AAA / 02 1
Specification & T T G

290 DEQO 800 AAA Edition 04

Concessions/Notes/Deficiencies:

For Alcatel: 2 i

Signoture: 2% S

Alcotel Submarine Metwarks Lid 2 A
Christchurch Way MName: £ Zf e
London

SE10 OAG Date: =24 e Ao

UK

For Purchaser (where applicable:

Signature: _

The signing of this Releass Cartificate by the Purchasers

does not remave any responsibility from the supplier for Mame:

the supply of these items or associaled equipment in

occordance with the contract/specification stated above. Date:

Edition 01 Confidential 32/50
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A rma Report
Shasts 141 Systam: WARS Connedar Harmess no:. 10133239 - 2
Issue: 01 Test Box / Loopbock Box ref Na's: 1033243-1 £ 1029909.2
Date:  21/10/04 Housed Unit; 29E-HC00-800-AA4  Customer ldaniificehion: 02

[ElsBef | [Result  [unit |
Confinuity test ol
4.4 | Live Feed resisloncs 0.0464 Ohim
.4 Systam Ground rasisiance 0.502 Chm
__Leakoge Currant Test TR
L4851 BV Lsckoge Live Feed +ve) 13 nd
4.5 BV Leckoge [Live Feed -ve) 13 i
o o netraofor fo or using lo ack
4.3 Blk+Y1 (1+2) CTA Loss -0.14 dB
4.3 Yi+Blk (241) CTA Loss -0.13 dB
4.3 Rd+Bn (3+4) CTA Loss 0.16 dB
4.3 Bn+Rd (4+3) CTA Lass 0.15 ¢l
4.3 Bl+Or {(5+6) CTA Loss 2 0.20 dB
43 | Or+Bl (6+5) CTA Loss 0.20 dB
4.3 Gn+Ple (7+8) CTA Loss e 0.07 d8
4.3 | Ph+Gn (B47) CTA Loss 0.11 dB
. Mechanical Tests |
4.6.1 Glond sub ossembly eleckical/prasurs lest Poss Perss/Foil i
4.6.2 | ODi panetrator O-sanl infegrity pressirs fest Pass Poss/Fuil
| 4.6.3 bain bulkheod O-seal integrity pressure fast Pass Pass/Fail
|
|
f g o il ..-'f."- E
FORGIC: & AN Y ¥ FORQA:_ Tt " 5 |
DATE: i DATE: .0o o e ’
SLBMARIKE NETWORKS |
Tivs s it e lescaarmesl -t ey o et 5 Lot b s dg 2y PO 0 2 A Y 1 i i e o B0 AR St raend Heteokd L i

27DGTROBO0ADE Q.n

Edition 01 Confidential

33/50



APPENDIX D - Leakage current test CTA 01

Leakage Current [nA]

Negative Leakage

Time [5]

0 10000 20000 30000 40000 50000 60000
I:I T L T T T T

70000

80000 90000

T

1 e
-10
=15 /!

Max over periode
Min over periode
AVRG over periode

-5.41599nA
-43.2421nA
-8.77104nA

Voltage [KV

Applied Voltage

Time [S]
0 20000 40000 60000
-12.892 T . ;

80000

-12.893

-12994 *NMMWW
Jond

12995
12,996 741""
12,997

-12.998

-12.999

-13
-13.007 - SR e B
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Positive Leakage

18 - i P — 1
16 1
g‘ 14
§ 12
£ 10
e 8 ' |
e & \,_‘ i
3
3 4 J
2 i
':I T T T Li | T T T T !
0 10000 20000 30000 40000 50000 60000 70000 80000
Time [S]
Max over periode 16.13067nA
Min over periode 2.860929nA
AVRG over periode 6.793568nA
Applied Voltage
129995 = == — —— SR i e L M =
12,999 !
12.9985
5 12998 4
X
= 129975 -
[=]
g 12937
> 129965 -
12.996
12.9955
12.995 ' ' ' T . ; . :
0 10000 20000 30000 40000 50000 60000 70000 80000
Time [S)
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ALC ATE.I

APPENDIX E - Leakage current test CTA 02

Negative Leakage
0 500 1000 1500 2000 2500 3000 3500 4000
D T L] T T T L 1 3
-10
E 20 . W
| =
E -3[! M
g 40 i//r
Q 50
-l
®
- .70
-80
90 4 -
Time [S]
Max over periode -12.4568nA
Min over periode -B2.1824nA
AVRG over periode -18.9203nA
Applied Voltage
0 500 1000 1500 2000 2500 3000 3500 4000
- 13 EEB L] v I L] L} ¥ L) lI
-13.0682 :
-13.0684 WMMW
o -13.0686 :
= 130688 WJ‘)"“WW
£ 13069
S

-13.0692 —lev
-13.06594 ]

-13.0696

-13.0698 1—

Time [S]
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ALC ATE.L

Positive Leakage

80 - ey
70 \A
£ 60 5 ';
E 50+ 4
z %\
3 40 \%L
s i
30
g . T
8 20 ik
9 M»«-____
10
D T T ] T T L i
0 500 1000 1500 2000 2500 3000 3500
Time [S]
Max over periode 75.80533nA
Min over periode 12.67399nA
AVRG over periode 23,9407 1nA
Applied Voltage
13.0485 - 1
13.048 ’
13.0475 \
S 13.047 X
%‘ 13.0465 ‘\ 1
A 1
5B 13046
5 N
> 130455 ‘L\“‘
i JMWNW%N o
13.0445
i
13.044 . , : , : : |
0 500 1000 1500 2000 2500 3000 3500
Time [S]
ZPDQETROBODADK. O.n Edition 01 Confidential 37/50




ALC ATEL

APPENDIX F - Calais CTA acceptance reports
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ALCATEL

MARS PROJECT (ALCATE L

CONTRACT 15 th January - 204

INTRAY da 1Y aviics 208

CALAIS
CTA INCOMING TEST REPORT

System : MARS Serial Number | BARSIETAD]
Factory : Calais
Date : 02-nov-04
Operator : Dugauquier Alain
OPTICAL TEST

CTA Bulkhead colour| specification  [black-yellow Red-Brown |Blue-Orange|Green- Pink
Cutput power (dBm) 132 017 132 1.24
Input Power (dBm) 1,53 0,92 1,58 1.47
Loss (dB) k1.4 (matcheaj 021 075 026 023 =
Eh loss [ﬂ k< 1.4 (malched) 0,04 0,63 021 .07
A= {CETS spec) = 0248 0,17 012 0,08 0.6

ELECTRICAL TEST

spec value | Current (A) ‘Johgem Resistance (ohm)

red electrical wire/copper tungun tube < 18 1,000 0730 B oFs
White electrical wire/Ti ECW < 22 1,000 1,420 142

CHECKED and ACCEFTED by the o i) i g
i 04112004

DUALITY DEFARTMENT ¥
¥. DEMARET y

YISA &>

29DQTROB0ODADK O.n Editicn 01 Confidential 39750
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Y
MARS PROJECT ALCATEL
CODONTRACT 151k Janunl} - 2004
STRAT aw 13 Jasvier
—=
CALAIS
CTA INCOMING TEST REPORT
System : MARS Serial Number | MARS/CTADZ
Factory : Calais
Date : 02-nov-04
QOperator : Dugauquier Alain
OPTICAL TEST
ICTA Bulkhead colour| specification Ib&nd{-r&!rnw Red-Brown |Biue-Orange| Grean- Pink
Cutput power (dBm) 1.08 1,22 1,71 02
'npul Power {(dBm) 1,53 1,85 -1,42 0,12
grﬁm <14 (matched)] 045 | 043 020 | 0%}
h 1055 (0B) < 1.4 (malched) 0.3 0,33 0.23 0.32
= [ CETS spec) = 0.2 db 0,15 0.1 -0,04 0
L AL
spec value | Current (A)| Voltage (V) | Resistance {chm)
red electrical wire/copper tungun tube < 18 1,000 0.740 i et
White electrical wire/Ti ECW < 29 1,000 1.430 AR
CHECKED and ACCEPTED by the Ql;:l; H;:n?pl
DUALTTY DEPARTMENT ¥. DEMARET CJ!;\/M
YISA ==
h
Edifion Q1 Confidential 40/50
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ALC ATEL

APPENDIX G — Calais Integrated CTA performance
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v
MARS PROJECT
CONTRACT 15 th January - 2004
CALAIS

CTA FACTORY ACCEPTANCE TEST REPORT
{ CTA jointed to the cable tail and sea earth electrode )

System : MARS Gerial Number | MARSICTARA
Factory : Calais
Date : 15-nov-04
Operator : Charpentier R
OPTICAL TEST
|CTA Bulkhead colour spacification [black-ysllow |Red-Brown |Biue-Orange [Green- Pink
Cutput power (dBm) -2 48 =175 -3.07 =202
|'nput Power (dBm)
|Loss @By < 1,8 { matched)
calals incoming reference (comecior +C1A)
A= Spec 0,4 + 0.2 dB
ELECTRICAL TEST
HV Test on the Moulded Extremity box 45 kV for § minutes Test pass
spec value | Current (A) 'U'nlt-r{w Resistancs {ohm}
red electrical wirelcoppar tungun tube <148 1,000 0,980 L - S
White electrical wira/Ti ECW < 2.2 1,000 2,340 2,34

Ehepending of elecirode position eg length and resistance of titaniurm wire

& m instead of 5 m)

CHECKED asd ACCEPTED by the QUALITY Dyt
: 1541172004
QUALITY DEFARTMENT e ﬂ;}’ i
VISA =
27DQTROB00ADK. 0.n Edition 01 Confidential
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v
MARS PROJECT
CONTRACT 15 th January - 2004
CALAIS

CTA FACTORY ACCEPTANCE TEST REPORT
{ CTA jointed to the cable tail and sea earth electrode )

System : MARS Serigl Numbar | MARSICTARZ
Factory : Calais
Date : 15-nav-04
Operator : Charpentier R
OPTICAL TEST
JCTA Bulkhead colour spacification black-yellow |Red-Brown huoﬂrlnu:t&nm Pink
I'Dulpu‘l power (dBm) -10.68 -3.36 -3,08 4,25
hw Power (dBm) 865 -2 6 3,18 -3,58
|Loss (aB) < 1,8 ( matched) 408 ] e | op | miﬂf_;—-_l
calais Incoming reference E‘mnecmr +CTA) 045 043 029 0,32
m‘c‘t‘ﬁ [ +0a+03ds 0,56 0,33 0,51 0,35
ELECTRICAL TEST
HV Test on the Moulded Extremity box 45 KV for 5 minutes Test pass
spec value | Current {A] | Voltage [V) | Resistance {ohm)
red electrical wire/copper tungun tube < 18 1,000 os70  [HEEEDET S
White electrical wire/Ti ECW <« 22 1,000 2,320 2,32

Eﬂp&mﬂing of electrode position eg length and resistance of titanium wire { & m instead of 5 m)

CHECKED sad ACCEPTED by the o o
; 15112004
FUALITY I PARTMENT Y. DEMARET d’?’@’
VISA =
29DATROBO0ADE. O.n Edition 01 Confidential
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APPENDIX H
RAMP TEST DATA
Breakdown Voltage {kv) Time to Breakdown (secs)
114 119
83.2 83.2
a4 g9 i)
45 45
WIEBULL PARAME | ERS FOR RAMP DATA
Characteristic failure voltage (k) 94, 19
Wielbull slope for ramp condiions (b) 3.94
AGING TEST DATA @Eﬁw
Timea to Breakdown (hours) Cormmants
18 Failed
23 Femoved befora failure
23 FEemoved before failire
23 Femoved before failure
Charactenstic Breskdown Time from Welbull sio! (hrs) J0
RGING TEST DATA @& 37 kY
Lima to Breakdown (hours) Carmmeants
170 Failed
213 Failed
Charactaristic Brazkdown Tirne from Weilbull plod {hra) M01.23
WIEBULL SLOPE FROM AGING TEST DATA
Wieibull slope for aging test fa=biN) | 0.40
RELIABILITY PREDIC TIONS
Characteristic time at Sernice Voltage (hrs) 1.161E+08
Surviva Probability for Service Voltage ower Service | 0.922
|Failure Probahility for Service Voltage over Service Li 0.078
[Survival Probability during Ramp to Service Voltage 1.000
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APPENDIX | — Qualification test sequence
‘ 1
&
! HOUSE CTa
START INSERTIOMN LOSS
Para 4.6.6

2
DOCUMENT CHECK s
Para 4.6.2 HOUSED CTA HY
LEAKAGE CURRENT TEST
l Para 4.6.7
' Ca— RS
___________________ IMITIAL VISUAL i fE‘Pﬂr.’f
ODI FAT | INSPECTION 8 .. fppendic]
____.fi.fl‘f.‘l_endix A ! Para 4.6.3 INTEGRATED CTA
':’ Para 4.6.9
I
— |
4 oblHv
OPTICAL INSERTIO | CONNECTOR QUA
LO5S AMND BACK : Fara 4.4.10
REFLECTION CHECK \____Appendix H
(occeptonee) (  ( f  TTTTTITES T
Paradsd: | 00 | sasasaiiooaaoiio :
{ REMOTE SEA EARTH | e |
i Para 5.0 i
_________ Goizgatnd
bomeoeeee »>
5 v
ELECTRICAL COMTINUITY =

AMD INSULATION
RESISTAMCE CHECK
(occeptance)
Para 4.6.5

REVIEW OF RESULTS

10
END
>
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ALC ATEL

APPENDIX J

OPTICAL MEASUREMENTS

mbmarine Networks

b ‘Manufacturing Site

ATTENUATION MEASUREMENTS
.'!-‘?‘L'S URES DYATTENUATICON

WAVELENGTH /LONGUELUR D'ONDE 1550 nm
Measured values
. Frleurs mesurdes
COLOUR - Cowlenr o
dB/ km dii Bemarks [ frmarques
Black { noire ) /LEA 0, 200 00 Correspanding
Yellow ( Jaune }/LEA 0.1%6 006
Red (rouge ) /RS ) 0.212 G ) to the & Fibres
Red 1 ring | rowge { gorean ) /RS 0,200 0.0
Blue | ring {Blew T annea | /RS 0,204 1L selected Tor
Orange 1 ring { Orange J annear ) (RS 0,204 LX)
Turguokse .I'Tl.'rqlr!:'i-n' I/ LS 0. 1% T The MARS CTA
Pink{ rose |/ 1S 0, 204 L

CHROMATIC DISPERSION READINGS AT 20° C WAVELENGTH IN VACUUN
DISPERSION CHROMATIQUE A 20°C DANS LE VIDE {**}

SPECIFIED WAVELENGTH 1550 am - LONGUELUR IONDE SPECIFICATION | 550 mm
COLOUR - Confeur Lambda 0 Slope
Yalues Values Remarks ¢ Redlacgies
nm penm'/km
Black ( noire ) /LEA 158000 0.1 160 Carresponding
Yellow | Japne ) /LEA 1581 .80 0.1 160
Red | rowge )RS 1567, 10 00580 to the & Fibres
Red 1 ring { ronge § anneas ) /RS 1544 40 0.0 110
Blue 1 ring (Blew Famnean ) /RS 1601 .80 .47 selectod for
Orange | ring (Cvange | anves ) RS 1592 .00 0.{4E0
Turguaise (Turgueise |/ LS 1385.70 00620 The MARS CTA
Pinky rose )/ LS 1586, 60 ]

{** ) Coel temperatare = 0.03 nm per *C

Division MESURES OPTIQUES ' CALAIS
ETH
LAY SEGMENT : CTA LAy secTion :  TAILS
SEGMENT DE POSE . SECTION DE .""U.h'E. .

CABLE LENGTH (km} 0204 |LONGUEUR CABLE [ km
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ALC ATEL

ubmarine Networks
Division

OPTICAL MEASUREMENTS

MESURES OPTIQUES

Manufacturing Site

CALAIS

4/5

LAY SEGMENT

= CTA

SEGMENT [ POSE

CABLE LENGTH { km }

LAY SECTION :
SECTION DE POSE |

1,294

POLARIZATION MODE DISPERSION

DISPERSION DE POLARISATION [P

TAILS

LONGUELR CARLE ( km )

of
the B unselected and test fibres

[ Couletsr ges & flyes non uilisss )

palsquare ool km - ps'racine carrie km
COLOUR - Couteur M ‘ainred
Mesurdes
Remarks /' Meansgnes
Black | noire ) /LEA 0.0z Corresponding
Yellow ( Jaunme )/LEA 0,02
Real { rovge )RS 0.03 o the 8 Fibres
Red 1 ring {roege [ anoeow )RS o
Blue 1 ring (8few [ anecon ) (RS 0.0 selected for
Orange 1 ring (Cranze [ arreau )/ RS 03
Turquoise (Turguoise §/ 15 .05 The MARS CTA
PFink{ rose § /LS 0,03
COLOUR

Brown (marron | LEA
Green 1 rlng f Fers § anreaw) (LEA
Yellow 1 ring Caure [ annean )7 1S
White 1 ring { Blare § anreca )/ LS
Vibrant Gren (fest)
PFale Greem {rest)
Light Blue [test)
Clear {rest)
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DTSy
ubmarine Networks

Division |

OPTICAL MEASUREMENTS

MESURES OPTIQUES

CALAIS

Manufartuﬁng Site

LAY SEGMENT :
SEGMENT DE POSE

CTA

CABLE LENGTH | km ) 2% LONGUELR CARLE ¢ km }

LAY SECTION :

SECTION DE POSE

BACKSCATTERING MEASUREMENTS
A fE .‘.'[.-'!_\’E 5 DE RETR ﬂ_DfF Fi {_-'.W ON

TAILS

Fibers | Fibres

| H.u_u Iis

resultars

Remarks [ Bemargues

O TR, Traces of the Fibers

Coenforms
Snllces yalmes. Mo flibre splice in this section
amd Conformes
Adtenuation Slopes
ELECTRICAL MEASUREMENTS

MESUREY ELECTRIQUES

TYFE UNIT
INSULATED CABLE - CABLE ISoLE| Uh

MEASURED VALUES

FALELURY WESUREES

LIMITS VALUES

VALELRS LIMITES

IMPOSITE CONDUCTEUR RESISTAN| 12w

0947 10 @ e C
SINTANCE LINEIQUE CONDUCTELR INTERIEUR) i .28
Coel temperature = 0.37% per “C i
TR L i = 100000
HIGH ¥ 5T il Test pass the \ 45KV for 5 MINETTES
RIGIDITE DNELECTRIGUE o Fei fuid be P24 1 et PENDANT § MINUTES
t* ambiante 13.8
resistance 0.96
Fald®e 0.947
Date [ 14/06/2004
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