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Velkommen og presentasjon av deltagerne

Eventuelle kommentarer til mgtereferat del 1

Aksjoner fra del 1:

1.

Oversikt over kartlegging av innretninger som har brukt programvare med tilsvarende feil, inkludert tilhgrende konsekvenser og aksjoner som er tatt
samt hvordan industrien er informert.
a) Utmattingsanalyser (design) av skroget
Tidsestimat for ferdigstilling av planlagte reanalyser som fglge av feil i programvare og feil i sveiseutfgrelse.
Tallforholdet mellom «ekte» kryssjekk av sveiser og nye sjekkpunkt, inkludert fordeling av funn og benyttet NDT-metode (ny).
a) Tilstanden for fabrikasjon av skroget, herunder
o Sveiseutfgrelse,
o  NDT akseptkriterier og omfang, og
o  Kvalitetssikring
Planlagte omrader hvor bruddmekanisk vurdering skal utfgres som erstatning for manglende kontroll av sveisekvalitet.
a) Eventuelle kompenserende tiltak for & oppna strukturell kapasitet/integritet i overensstemmelse med godkjent PUD-grunnlag
Omfang av sveisefeil innenfor piping.

Laering og erfaringsoverfgring til andre prosjekt, ref Ptils oppfordring om at Equinor bgr gjennomfgre en rotarsaksanalyse eller lignende for a finne arsak til
svikt i eget system for oppfalging (inspeksjon og testplaner) inkl. Equinor presenterer sine vurderinger om:

Selskapets oppfelging av designgrunnlag (inkl. Verifikasjon av design grunnlaget)

Selskapets oppfglging pa verft

Selskapets anvendelse av tidligere erfaring

Selskapets innsamling av erfaring fra JC design og fabrikasjon

Risiko grunnet ovenfornevnte forhold

HVO

Annet — eventuelle aksjoner

Informasjon til Ptil
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Lars - 15 min
Frank - 15 min
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Jgrgen - 2min
Geir -5 min
Tove/Alle

dd.mm.yyyy



g

equinor %:

‘y

Johan Castberg Project

Eventuelle kommentarer til mgtereferat del 1 - 5 minutter
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1) Oversikt over kartlegging av innretninger som har brukt programvare med tilsvarende feil, inkludert
tilhgrende konsekvenser og aksjoner som er tatt samt hvordan industrien er informert.

Enhet Status
Niord B Kun 1 analyse pavirket (side shell), senere reanalysert. Ingen endring i reparasjonsomfang. Oppdaterte
J resultater er tatt inn i revidert RBI- og inspeksjonsprogram (verft/operasjon).
Analyser i to faser; 2014 og 2017. Globalmodell ok; flertallet av lokalmodeller er pavirket (11 av 14).
Norne o o . . .
Pagaende reanalyser av affekterte modeller. RBI- og inspeksjonsplaner vil bli oppdatert ved behov.
e Designanalyser gjort med Framework (i.e. ikke pavirket). Verifikasjonsanalyser av SRU og WHRU
moduler/support affektert; reanalysert og funnet ok.
Rseard A Screening 2017 (SRS) pavirket, men resultater ikke anvendt videre (screening kjgrt ifom konvertering fra
& PatranPre til GeniE). Life Extension 2030 kjgrt med versjon uten feil.
Heidrun FSU Ikke pavirket; anvendt STOFAT-versjon inneholder ikke feilen.
Gina Krog FSU «Lease and operate» under Altera. SESAM/STOFAT ikke anvendt under ombygging fra shuttle tanker.
Martin Linge FSU Ikke pavirket; anvendt STOFAT-versjon inneholder ikke feilen.
Asgard C «Lease and operate» under Knudsen. Kraftig oppgradering av ULS og FLS modeller er sa vidt pabegynt.
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Utmattingsanalyser (design) av skroget (endringer siden mgte 1)

Status per 06.08.20 for STOFAT reanalyser: _ Pagdende

Type of detail

Caisson main deck penetration (SCM) Man-hole & Hatch openings on main deck (SCM)

Turret support (SCM)

Caisson bottom penetration (SCM) Infill deck support structure (SCM)
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2) Tidsestimat for ferdigstilling av planlagte reanalyser som fglge av feil i programvare
og feil i sveiseutferelse.

« STOFAT reanalyser er planlagt ferdigstilt innen utgangen av august 2020

« Det foreligger tilstrekkelig data til at bruddmekaniske analyser kan

igangsettes, vil bli oversendt DNVGL inneveerende uke CIR1

COST-TIME-RESOURCES

Praoject : Johan Castberg FPSO - Design Assistance Due to Welding Defects  Act. No.: 1
. . o o . . . m Hull
* FU”Stendlg OverSIkt pa Omrader som er "Utl |gjeng6|lge" for N DT Activity : General assessment of defects using fracture mechanics Rev. No.: 0
inspeksjon forventet innen utgangen av august 2020 b e D e
Objective:

The objective of this activity 1s to support Equinor with fracture mechanics analyses of detected defects during fabrication in order to

° Bru d d me ka n is k |eveti dsa na Iyse er p | an |agt fe rd igsti |t i nnen Utga nge n T}::E:t:g}:i;?gfﬁ;sjiﬁ?éz:s:;i:glg,egsmmnue without significant risk for a further crack growth during operations that may impact
av oktober 2020 Scepe:

The work would typically cover the following:

Detail review of reports from the fabrication / site mcluding reports / documentation of defects by NDT

Review design drawings and analysis reports to determine long-term stress range distributions applicable for purpose of
performing fracture mechanics analysis.

Perform fracture mechanics analysis with crack growth from observed defects for documentation of integrity or for decision on
where a repair is recommended.

Contribute as discussion partner /advisor 1n discussions concerning defects to be repaired

Slide 6 Internal dd.mm.yyyy
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3) Tallforholdet mellom «ekte» kryssjekk av sveiser og nye sjekkpunkt, inkludert
fordeling av funn og benyttet NDT-metode (ny).

3 a) Tilstanden for fabrikasjon av skroget, herunder (endringer etter mgte 1)
- Sveiseutfgrelse,

- NDT akseptkriterier og omfang, og
- Kvalitetssikring

3 b) Oversikt over tallforhold er under utarbeidelse. Utfyllende informasjon gis i matet.
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3 a) Sveiseutfgrelse —side 1

« Plate butt welds
« Welded in workshop using Sub Arch Welding (SAW) automat without re-use of Flux
« Welded at erection areas using Flux Cored Arc welding (FCAW) and SAW

« Profile butt weld (Typical T-bar and L-shaped profiles)

« Welded in workshop and erection areas using FCAW method. Limited need for prefab butt welds on profiles
welded in workshop due to block size less than plate length (12m)

- Profile fillet welds (Typical T-bar and L-shaped profiles)

« Welded in workshop using FCAW automatic machines. Good control of welding parameters. Weld sizes are
checked manually by welder, QC and by Company.



3 a) Sveiseutfgrelse - side 2 - Welding process

Fit-up
I I o N
Square Clozed Sgquare
Y NS
Single-bevel Single-J
DI
Double-bevel Double-J
IRV I
Single-\/ Single-U
L > ] L x|
Double-V Double-U
Flange Tee

Flare

Fit up inspection
witnessed by SCM,
EQN and DNVGL
prior to start
welding, as per ITP.
(Material and WPS)

Welding

Welding followed up by SCM
production QC, SCM Welding
supervisor and SCM QA. Daily routine

quality surveillance. Tool-box meeting.

Parameter check as required.

Final weld

20 mm

2.4 mm
\/ — 1

Final weld visual inspected by Welder, SCM
QA, DNVGL and EQN as per ITP. NDT carried
out as per NDT plan.
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3 a) Sveiseutfgrelse - side 3 - Example - Welder performances follow up (Tuas and TK Yard)

= % JOHAN CASTBERG
4 sem.bmrp QUALITY ASSURANCE & QUALITY CONTROL L) 2
marine WELDER PERFORMANCE REPORT [ | Squinor
Project : 09110006 | WEEK-25
Submission Date : 24-06-2019
CUMMULATIVE
'WELDER'S TESTED WELD | REJECTED CUMULATIVE CUMULATIVE WELDING
5/NO COMPANY REJECTION RATE REJECTED | REJECTION RATE REMARKS
NO. LENGTH LENGTH Test LENGTH PROCESS
% LENGTH %
(mm) {mm) (mm)} {mm)

1 11474 HRE 500,00 0,00 0,00 24 516,00 55,00 0,22 FCAW

2 12754 5PH 15 984,00 1295,00 6,48 127 542,00 5 338,00 4,19 FCAW Training on going

3 13462 PCN 3400,00 0,00 0,00 113 898,00 500,00 0,44 FCAW

4 14650 PCN 3 500,00 0,00 0,00 61 384,00 0,00 0,00 FCAW

5 14783 SFO 16 687,00 0,00 0,00 146 315,00 730,00 0,50 FCAW

6 18073 SF 777,00 0,00 0,00 2102,00 248,00 11,80 FCAW Schedueled for training

7 18111 SFO 8 370,00 0,00 0,00 112 773,00 325,00 0,29 FCAW

8 18325 SF 2224,00 0,00 0,00 61 755,00 1030,00 1,67 FCAW

9 18451 SF 6 300,00 640,00 10,16 33 718,00 4 090,00 12,13 FCAW Schedueled for training

10 18508 FNM 1000,00 0,00 0,00 7623,00 0,00 0,00 FCAW

11 18509 SPH 7 510,00 450,00 5,99 172 875,00 3 685,00 2,13 FCAW

12 18573 HRE 15 228,00 0,00 0,00 110 948,00 1180,00 1,06 FCAW

13 18665 SF 1450,00 0,00 0,00 13 105,00 280,00 2,14 FCAW Training Completed

14 18878 FNM 1800,00 0,00 0,00 17 065,00 200,00 1,17 FCAW

16 18390 HRE 5 748,00 0,00 0,00 35 723,00 25,00 0,07 FCAW

17 15011 HRE 5 480,00 0,00 0,00 101 937,00 200,00 0,78 FCAW

13 19081 VME 8090,00 0,00 0,00 26 669,00 100,00 0,37 FCAW

13 19125 FNM 3 000,00 0,00 0,00 97 242,00 4 100,00 4,22 FCAW Training on going

20 19128 FNM 1.500,00 0,00 0,00 1500,00 0,00 0,00 FCAW

21 19135 FNM 1500,00 0,00 0,00 38 143,00 1970,00 5,16 FCAW Training Completed

22 19138 FNM 3 000,00 0,00 0,00 44 728,00 2000,00 4,47 FCAW Training Completed
949 28058 SF 0,00 0,00 0,00 5050,00 0,00 0,00 FCAW
950 28061 HXM 0,00 0,00 0,00 1000,00 0,00 0,00 FCAW
951 28062 SF 0,00 0,00 0,00 1000,00 0,00 0,00 FCAW
952 28182 SF 0.00 0.00 0,00 10 724,00 690,00 6,43 FCAW Training on going
953 28154 HRE 0,00 0,00 0,00 3 580,00 380,00 10,61 FCAW Training Completed

962 086,00 26 470,00 2,75 31158794,60  850927,00 2,73
Prepared By : Reviewed By
Name : Ravin Wijeyaratna Name : Dominic Xavier
Designation : Welding Engineer Designation : Project QA Manager
Date : 01/07/19 Date : 01/07/19
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3 a) Sveiseutfgrelse - side 4 - Example - Welders weekly rejection rate (2019)

Week 14 Week 15 Week 16 Week 17 Week18 Week 19 Week20 Week21 Week 22 Week23 Week24 Week 25 Week 26 Overall
% Overall 2,48% 1,57% 3,84% 2,69% 3,16 % 3,72% 3,60 % 2,69% 2,70% 3,60 % 0,10% 2,70% 2,75% 2,78%
Target % 3,50% 3,50% 3,50% 3,50% 3,50% 3,50% 3,50% 3,50% 3,50 % 3,50 % 3,50% 3,50% 3,50% 3,50%
Tested (mm) 497468 667560 465812 2210841 578741 1786095 944499 1357849 1949283 859919 363283 766 161 962 086,00 31158794,60
Repair (mm) 12355 10540 17910 59436,8 18287 66509 34000 36524 52116 31065 345 20406 26470 850927
4,50%
4,00%
/\3,84%
0,
3,50% [ o o o o o 3,60% o o -
\ /46% /
3,00%
/ 2,69% —2-69%+¢ 2,70% \ r—nw-‘ r® 2,75%
2,50% & 2,48%
\ / \ / —o— % Overall
2,00% \/ \ / —B—Target %
0,
1’50% 1,57% \ /
1,00% \ /
0,50% v
0,

0,00% T T T T T T T T T T OI]\-OAJ T 1

Week 14 Week 15 Week 16 Week 17 Week18 Week 19 Week20 Week21 Week 22 Week23 Week24 Week 25 Week 26
11 | Document Title Internal dd.mm.yyyy
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3 a) Sveiseutfgrelse - side 5 - Example - Weekly and accumulated welder performance graph

+ Weekly (W - blue)
Welder Performance
« Cummulated (C - Yellow)
9,80 % ,
'’
8,60 % :"
STRUCTU /
L}
1]
LT Tl 'r:
l':
5,49 % !
4,90% “ /
3,35% 3,30% 336% ™ 430%
3,38% 3113 0% ,30% 336‘% 35% 38%
2,44%
I 1,70 %
Week 51  Week 52 | Week 1 Week 02 Week03 Week04 Week05 Week06 Week07
2019 2020
C. Repair Rate

I \\V.Repair Rate
2 per. Mov. Avg. (C. Repair Rate)
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3 a) Sveiseutfgrelse - side 6 - Example - Daily reporting UT activities from SCM and

Equinor

l“lliln

—
= sembcorp

EQUINOR and SCM UT tested status CB

o

~ marine (circut bracker) equinor
UT TESTED NO OF REIECT
DATE DESCRIPTION CATEGORY LENGTH TESTED % REIECT REMARKS
COMPANY TEAMS/PER DAY LENGTH({mm)
WBT 3C5 4050 1390 3432 %
Equinor &
WBT 3CP 31370 3945 1258 %
03.aug AFT PEAK TANK (PORT) 26200 3050 30,73 %
AFT PEAK TANK (STBD) SCM B 29600 5830 19,86 %
WEBT 2P,5P (R1) 3600 570 15,83 %
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3 a) NDT akseptkriterier og omfang

Butt welds and full penetration welds. DNVGL-0S—C401, Section 3.2.1.2 (July 2017) Acceptance criteria

- The soundness of the weld shall comply, unless otherwise specified, with EN ISO 5817 quality level B. Regarding use of EN ISO 5817
and EN ISO 10042 for RT, UT, MT and PT, EN I1SO 17635 shall be followed.

Fillet welds and partial penetration welds. DNVGL-0S—-C401, Section 3.2.2.2 (July 2017) Acceptance criteria

« The soundness of the weld shall comply, unless otherwise specified, with EN I1ISO 5817 quality level B. Regarding use of EN ISO 5817
and EN ISO 10042 for RT, UT, MT and PT, EN I1SO 17635 shall be followed. Where the stop/restart spot is included in the test length,
special attention shall be paid to this position with respect to profile, proper fusion and absence of crater defects.

g Structural | Inspection | Type of connection Test method
= g . category | category Visual | Magneticl) | Radiography 2) | Ultrasonic 3)
=% sembcorp NDT Comparison Table Speca/ | T [Buwed T00% | 100% | 100%
— marlne Essential Cross- and T-joints, full penetration welds | 100% 100% - 100%
Cross- and T-joints, partly penetration and | 100% 100% - -
TABLE 1 fillet welds
Structure category Inspection category Type of Connection | Visual e EQUENOE Primary 1 Butt weld = ) 100% | 20% ¥ 10%
MT uT RT MT uT RT Cross- and T-joints, full penetration welds | 100% 20% - 20%
Cross- and T-joints, partly penetration and | 100% 20% -
Butt weld 100% 100% 100% 100% 85% 15% fillet welds
Special 1.CA1 TKY full pen 100% 100% 100% L 100% 100%
Secondary 111 Butt weld 100% | Spot ) Spot 5)
HICGEETEN Qi 100% = = 100% = = Cross- and T-joints, full penetration welds | 100% | Spot %) - Spot 5)
Butt weld 100% 20% 10% 20% ¥ 8.5% 1.5% Cross- and T-joints, partly penetration and | 100% | Spot ) -
Primary 1C2 TKY full pen 100% 20% 20% = 20% 20% fillet welds
TKY PPIFW 100% 20% = 20% - 1) Penetrant testing to be adopted for non ferro-magnetic materials.
Butt weld 100% Spot Spot® Spot® Spot® 2) May be partly or wholly replaced by ultrasonic testing upon agreement.
Secondary 1.C.3 TKY full pen 100% Spot® Spot? N Spot? Spot® _ 3) Ultrasonic testing shall be carried out for plate thicknesses of 10 mm and above. Testing of thicknesses 10 <8 mm
Soot® Spot? may be agreed if special qualification is carried out.
TKY PP/IFW 100% pot % HOt = 4) For weld connections on hull shell not subjected to high residual stress, spot check will be accepted as sufficient.
5) Approximately 2% to 5%.

14 | Document Title Internal dd.mm.yyyy



3 a) Kvalitetssikring — side 1

Contract
Requirements

Production

testing

DNVGL-0S-C401

SCM/EQN/DNVGL

Welders
performance
record

Patrolling/Surveillance

NDT UT&RT
Site test UT
Operators (SCM)

Yard QA/QC
follow up
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3 a) Kvalitetssikring — side 2 Yard QA/QC team

Daily quality toolbox meeting with participants from QA team members, Project Quality Manager and Lead Discipline
engineers.

SCM QA have daily quality survey and report findings

Quality issues followed up daily by SCM QA inspectors

NCR system are used to capture (major) quality deviations. Followed up by QA leads.
Log sheets are used to capture (minor) fabrication issues. Production to follow up.

Welding engineer involved with relevant procedures and method statements. Welding engineer manages the formal
approval process with DNV-GL and EQN as relevant.

Weekly quality meeting with DNV-GL and EQN to discuss site activities and quality issues. (SCM PQM, SCM discipline QA
engineers, SCM production lead, project manager).

16
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4) Planlagte omrader hvor bruddmekanisk vurdering skal utfgres som erstatning for
manglende kontroll av sveisekvalitet. Side 1 - Foreship

Foreship Frame #290-Frame #340 (Note 3)
TOTAL INACCESSIBLE
Deck plan view Plate butt joints {m) UT TESTED-{m) UT REIECTED-{m) %- Rejection (m)
m

Elevation 3500- Tank Top 1116 35 0,54 1,54% 76,6
Note 2) Elevation 8000- deck 4 135 50 12,73 25,46 %
Note 2) Elevation 13400- deck 3 158 116 36,55 31,51 % .
Note 2) Elevation 18800- deck 2 200 30 4,2 14,00 %
Note 2) Elevation 24200- deck 1 219 141 63,175 44,80 %
Note 1) Elevation 30500- %
From FR. 290-330 o 86 0,19 0,22 0
EQUINOR- UPPER DECK 1-ABL
35000 178 60 0,06 0,10 % 118
EQUINOR- UPPER DECK 2-ABL
32000 217 15 0 0,00 % 202
. 1278,6 533 117,445 22,03% 396,6
Notes

1. Main deck El. 30500 ABL Fr.290. Need to remove obstructions like walkway plates
2. Fwd deck 1-4 - UT inspection from underside with scaffolding and removal of insulation.
3. General comment: A systematic mapping process to identify inaccessible areas are still being worked by SCM and EQN. Total inaccessible weld length may change as mapping is progressing.
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4) Planlagte omrader hvor bruddmekanisk vurdering skal utfgres som erstatning for

manglende kontroll av sveisekvalitet. Side 2 - Aft

AFTSHIP Frame 0-50 (Note 3)

Deck plan view Plate butt joints (m) UT TESTED-(m) UT REIECTED-(m) %- Rejection TOTAL INACCESSIBLE (m)
EQUINOR-MAIN DECK-ABL 30500 234.7 186,7 5,3 2,84% 48,0
Note 1) EQUINOR-DECK 1- ABL 24200 245.6 51,8 2,3 4,44 %

Note 1) EQUINOR-DECK 2- ABL 18800 245.6 13,7 1.0 7,30% 0
Note 1) EQUINOR-DECK 3- ABL 13400 176.8 1544 6,9 4,47 %

Note 1) EQUINOR-DECK 4- ABL 8000 16.0 11,3 0,2 1,68 %

POOP DECK-ABL 36000 132.0 71,5 6,9 9,65 % 60,5
Bhd Longi Cross Section FR 0-50 220.9 118,6 26,3 22,18 % 102,3
Bhd Transverse Cross Section FR. 0-50 196.0 0,0 0,0 #DIv/0! 196
Fro 1467,6 608,6 48,9 8,03 % 426,8
Notes

1. Aft deck 1-4 Estimated length 20m welds not accessible for UT test. Other areas to be tested from underside with scaffolding and removal of insulation.

2. SCM are currently checking Aft Peak tanks and void tanks
3. General comment: A systematic mapping process to identify inaccessible areas are still being worked by SCM and EQN. Total inaccessible weld length may change as mapping is progressing.
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4 a) Eventuelle kompenserende tiltak for & oppna strukturell kapasitet/integritet i
overensstemmelse med godkjent PUD-grunnlag

- Redesign, forsterkning og sliping/profilering av sveis er direkte konsekvens av oppdaterte utmattingsanalyser (STOFAT).

- Utvidet NDT omfang som fglge av hgy feilrate funnet pa tilfeldig kryss sjekking med etterfglgende reparasjon ved funn
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5) Omfang av sveisefeil innenfor piping

Borescope:

Borescope inspection was initiated in September 2019 due to:

» Suspicion of weld quality due to low number of oxygen meters in yard to control purging during fit-up / welding.

* Yard only had one borescope with a length of 3m.

* No documentation that “keyhole inspection” had been carried out.

* First inspections of field welds with available borescope indicated poor weld quality, clearly relating from lack of purging (too much oxygen
inside pipe).

Action taken:

e Equinor purchased borescope with 30m length.

* Yard was instructed to purchase similar.

* Yard hired in external operators with equipment.

* Yard was instructed to carry out a 100% inspection on ALL welds installed, in store and in pre-fab.

* Equinor added more inspectors to the team to participate / witness every inspection and to keep track of inspection progress and repair
status.

« Started joint inspection of approximately 30.000 welds.

* Approximately 40.000 welds that had been welded at Admiralty yard was not included in this inspection as a 100% inspection of weld
internals had been carried out and witnessed by Equinor. Either by borescope or “keyhole inspection”. Included in documentation are
photos of internals.

* Inspections was interrupted by circuit breaker. As of today there is 112 welds outstanding to inspect of installed piping. With 222 repairs out
of approx. 1300 outstanding.
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Other actions taken:

* Equinor requested re-training of all pipe welders. Done by piping lead from Admiralty and SCM Welding Engineer.

* All welders had to go through a quality briefing with focus on requirements and techniques during welding of exotic materials.

* Welders were closely monitored in the field by Admiralty Piping Lead and Equinor inspectors.

» "Keyhole inspection” was made mandatory on all new welds. Inspection are done by Equinor and / or SCM inspectors and or SCM inspectors
and are documented.

* All new welders must carry out site test before start work. Welding parameters are checked by Equinor during this test and test is visually
inspected and radiographed.

* Quality briefing are also mandatory for new welders.

12/10/201% 09:25

Excessive root. Internal Discoloration. Inspection.
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Other piping issues:

Radiography:

In February 2020 Equinor suspected that yard had not followed spec (DNVGL / Norsok) requirements regarding percentage radiography on
welds fabricated at Tuas and TKY yards and took the following action:

* Complete review of Line List and NDT Plan (approved by DNVGL) and compared it to spec requirements for Marine and Offshore Piping.

The review revealed the following for Marine Piping

* Regarding Category lll systems, additional RT was required as all parties previously reviewing the NDT plan had overlooked requirement in
DNVGL-0S-D101 Sect. 6, Para 2.5, Table 4 which states for Class Ill piping: 5% radiographic testing shall be carried out on butt welded
safety critical piping such as Fire Extinction, Cooling Water, Fuel Qil, Crude Qil, Bilge, Ballast etc. for Oil Production and or Storage Units
(only).

* In addition Equinor found that percentage NDT (RT) in Line List for Class | and Il was neither correct.

* This revealed a backlog of 1202 BW’s to be radiographed Marine Systems.

Similar check was carried out on Offshore Piping between line list NDT / NDT Plan requirements and spec NDT requirements for Offshore
Piping.
* This revealed a backlog of 424 BW's to be radiographed on Offshore Piping.

Yard is working to catch up on this backlog but have been delayed due to circuit breaker. As of today approx. 850 welds are outstanding to
radiograph, plus eventual penalty shots due to repairs.
Equinor are following up that spec requirements for other NDT methods such as MPI and DP are fulfilled.
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PMI:

During review in March 2020 of yards reported PMI against Norsok Requirements regarding PMI inspection of Piping.: 100%
for systems in SS type 6Mo and 22/25Cr Duplex and 10% for systems in type 316.

Result:
e A backlog of 7581 BW’s had PMI outstanding. In addition to components such as pipe material, fittings, bolts, nuts etc.

e Yard later updated their reports and came out with a final number of outstanding welds to be 6207 including 114 welds
from Admirality Yard (mostly outstanding hook-up welds LQ /MB1 / Hull).
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ACTIONS TAKEN BY EQUINOR:

NCR’s have been raised for all above mentioned issues.

Equinor Piping Team has been strengthened with more inspectors. As of
today 17 inspectors.

Borescope inspection, NDT backlog and PMI backlog are closely
monitored and reported weekly.

Every radiograph film / reports are reviewed and signed by Equinor
inspector.

Piping inspection Team members have been given own tasks to follow
up. Such as:

Radiographic review.

Borescope inspection.

PMI inspection.

Dedicated Inspectors to witness fit-up, welding and keyhole inspection.
Dedicated System Responsibility. (System Leads).

Dedicated Line Walkers (punch)

g
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Dedicated Inspectors to follow up Flushing and Testing.

Dedicated Inspectors to follow up Chemical Cleaning and
Hot Oil Flushing.

Dedicated Inspectors to check Test Pack Documentation.
Including NDT traceability.

Dedicated Piping Lead Inspector.
Dedicated Piping Team MC Coordinator.

All Inspectors are using QC Surveillance Check Sheets. See
example next page.
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equinor

Piping - 01.07 PIPING: Welding Process Control Rev. D
CONTRACTOR: REPORT NO.
p— pp— Piping - 01.07 PIPING: Welding Process Control Rev. D
CONTRACTOR DOCUMENTS / PROCESSES / PRODUCTS: DOCUMENT NO. / .
{Describe what wos looked ot dwing the ossessment / verificotion octivity) TaG NO. [For Equipment]: REV. ACTION ITEM CLOSEQUT:
ITEM | [ Tracked on Chechist (see line items below) STATUS DATE
ACC.IREJ.
ACCEPTABLE
ITEM REVIEW ATTRIBUTE [¥/M, or paa) IF HO, REQLNRED: ACTION ITEMS
1 Identify Weld No & Component No
2 Identify Welder|s| & confirm qualification
3 Identify WPS to be used
4 Check availability of measuring equipment {temp and arc-energy] -
c Check pre-heat, (including method of spplicstion) and/or interpass CIDS.EDL“ vﬂ"ﬁﬂd BY' P Date:
tamp (Equinar Quality Reprazentativel
[ Check maximum bead width.
7 Check consumazble type and diameter.
] Pazs monitored (select): root / fill f cap
Check welding parameters against WPS:
Select Process:
[ JasFcaw [ ]sMaw [ ]SAW [ ]ETAW
Reguired Actus|
Amps.
olts
E Palarity
T/ speed
Wire feed speed
Heat input
Gas flow rate
Back purge Gas
flow rats
RESULTS MEET CONTRCT/SPECIFICATION REQUIREMENTS: [ Accepted [0 Rejected
COMMENTS:
ATTACHMENTS: [J Document Copy with Mark-ups [ Other:
NCR / CAR REFEREMNCES (as applicable):
Verification Completed By: Date:
{Equinar Quality Representative] '
Issued To [for Follow-up Actions): Date:
{Contractor or Subcontractor Representative] )
Agreed Actions | Target Dates:
25 | Document Title Internal dd.mm.yyyy
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6) Leering og Erfaringsoverfgring

Laering og erfaringsoverfgring til andre prosjekt, ref Ptils oppfordring om at Equinor bgr gjennomfgre en rotarsaksanalyse
eller lignende for a finne arsak til svikt i eget system for oppfelging (inspeksjon og testplaner) inkl. Equinor presenterer
sine vurderinger om:

- Selskapets oppfalging av designgrunnlag

- Selskapets oppfelging pa verft

- Selskapets anvendelse av tidligere erfaring

- Selskapets innsamling av erfaring fra JC design og fabrikasjon
- Risiko grunnet ovenfornevnte forhold - Risikomatrise
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Selskapets oppfelging av designgrunnlag

« Basis for JC skrogstyrke og —utmattingsdesign er DNVGL-OS-C102, hjemlet i rammeforskriftens §24

« Utover DNVGL klasses uavhengige approbasjons arbeide, har selskapet gjort fglgende aksjoner:

« En omfattende gjennomgang av tegninger og analyser fra eget personell samt ekstern ekspertise fra DNVGL
«Offshore Structures and Aker Solutions»

- Forbedring av enkelte designlgsninger opprinnelig foreslatt av SCM

« Enkelte uavhengige analyser gjennomfgrt av DNVGL og Aker Solutions
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Selskapets oppfelging pa verft

O Site team etablert basert pa erfaringer fra tidligere prosjekter i Asia

Q |lgpet av prosjektets fgrste ar ble det klart at det var behov for ytterligere styrking av site teamet

« Antall inspektgrer
« Flere supervisorer
« Behov for egne NDT operatgrer

« Endring av organisering av site team (skifte fra fire siter til en)

O Johan Castberg-Hull LQ

28 | Document Title Internal dd.mm.yyyy
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Selskapets oppfelging pa verft

O Site team aktiviteter

Daglige aktiviteter i henhold til ITP

Disiplin inspektgrer — Daglig patruljering/overvaking av aktiviteter

Ukentlige kvalitetsmgter — SCM / DNV-GL / EQN

Ukentlige Construction mgter — Internt samt med SCM

NDT teknikere — Utfgrelse og rapportering

Tolking av RT film

Sjekk av fabrikasjonsdokumentasjon

Oppfolging av "welder performance" — Rapporter fra SCM

Deltakelse i diverse kampanjer og workshops for a bedre kvalitet og fremdrift

Assistere SCM med planlegging av arbeidsoppgaver og sekvenser

equinor
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Selskapets anvendelse av tidligere erfaringer

Q Erfaringsinnsamling fra tidligere Equinor og partner prosjekter ble gjiennomfgrt

« Ekofisk L — ConocoPhillips (Gjennomfgrt pa AY)

Johan Sverdrup — Equinor (SHI)

Ilvar Aasen — Det Norske (AY)

Gina Krog FSU — Equinor (Sembcorp)

Goliat — ENI (HHI) Performed with JC partner ENI

Q Erfaringsinnsamling fra pagaende prosjekter hos Sembcorp
« Hereema Sleipnir tunglgftfartgy prosjekt
« Transocean boreskips prosjekt

« Shell Vito FPU prosjekt

Q Disse erfaringene ble brukt i arbeidet med opprinnelig organisering samt ved omorganisering og justeringer av site
team sammensetning og arbeidsmetodikk
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Selskapets innsamling av erfaring fra JC design og fabrikasjon

Q Registrering av kvalitetsavvik
 Hva skjedde
« Hvorfor skjedde dette?
 Hva kunne veert gjort for a unnga dette?

« 01 Quality Deviations Logg JC HullandLQ

Q Erfaringsinnsamling
- Alle disipliner gir input til et erfarings register
- Darlig erfaring => anbefaling til forbedringer, hvordan kunne dette veert unngatt
+ God erfaring => Hvordan ble dette oppnadd, hvordan kan det gjentas

« Link til LL register

Q Erfaringsdeling er giennomfert med fglgende kommende Equinor prosjekter

« Bay du Nord FPSO, JS Phase 2, Rosebank FPSO

g
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. equinor "
Johan Castberg Project 9
Risk Matrix . '
Johan Castberg ) ot
equinor %
JC Hull&LQ Contract Top 10 Risks
=H] Risk ID Title Probability Consequence
Quality issues with welding and structural strength calculations {fatigue) may delay out FE Major
ofdock, and hence sail-away from Singapore
c4 Project challenges dueto Covid-19 effects has delayed project compleion and sail P4 Major
away
Risk oflate Engineering deliverables from SCM due to immaturity or errors, dueto FE Severe
ey competency and manning issues. May lead to schedule consequences
Risk of delayed painting scope and quality of Hull, and delay of painting scope in =13 Severs
cargo tanks, water ballasttanks and void areas. Will lead to a delay in out of dock
b milestone
g
2 ke Risk for poor piping and structural quality, leading to extensive rework, and schedule FE Severe
delays.
Completing theHull scope at SCMYard until an acceptable level of carry-over work P4 Severe
c1 may resultin further delayed sail away
Sail away beforethe Hull scopeis completed according to contract, may result in F4 Severe
substantial carry-over scope{ and significant costs and schedule impads for the
[ project)
L L Critical bugs discovered in fatigue software (STOFAT) P& Serious
Challenges with original Turret scope and increased hook-up scope may lead to cost P4 Serious
- o and schedule consequences
i Delay in handover of commissioning packages from Confrachor may impact P4 Serious
—— commissioning execulion
18225
: @E'“—" = Late changes to agreed concept, outside development and alterations may lsad to P4 Serious
2 132 costand schedule conseguences
: Serious accident during constructionfCommissioning P3 Serious
c4 Increased health risk due to COVID-1% and Dengue fever P3 Serious
Existing cargo pump backup solution will lead to Operaional impact P4 Moderate
Implementation of "Johan Castberg- One Team™ P4 Moderate
cs Diry Transport of Hull Onboard a heavy transportvessel fo Kveerner Integration yard at FE Serious
Stord
0% ko 1% 1% to 5% 5% te 25%  25% bo S0% S0% to 100%
Printed by: Hamnes, Per Gunnar. 05-awg-2020 12:132, {ID=50448). Page 1of 1

32 | Document Title

Internal

dd.mm.yyyy



g

equinor %:

‘y

Johan Castberg Project

HVO

Vernetjenesten synes prosjekt organisasjonen har tatt godt tak i utfordringene og jobber systematisk med videre
oppfelging.

Det er to hovedfokus for vernetjenesten fremover:

 Den iverksatte og ngdvendig sparekampanjen til selskapet tar ikke innover seg utfordringen vi har i Singapore, og
dette medfgrer at vi ikke far tilstrekkelig og riktig kompetanse til Singapore.

« Integriteten og robustheten til skipet blir ivaretatt og sikre god dokumentasjon, informasjonsflyt til Teknisk integritet i
Harstad om valg og l@sninger.
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Annet — eventuelle aksjoner

« Informasjon til Ptil
« Annet

- Aksjoner

R
: ﬁ' Johan Castberg — One team — We can do it

ol ]
I--
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