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|Introduction |
As of October 2017, the following WBT Special Survey 4 inspections have been carried out: WBT AP, 18, 5P, 5S, 4P, 4S, 3P.
The high level conclusions of these inspections are as follows:

- Almost all of the anomalies identified consist of generally localised corrosion due to coating breakdown.

- 90% of these corrosion anomalies are in the top third of the tanks.

- No fatigue or welding defects have been discovered.

- Girth belt measurements demonstrate that there is no generalised corrosion (e.g. 5P measurements for deck zone mostly show no diminution,
with the average diminution across all gauged locations at just 0.6%).

- Coating condition in general is GOOD.

Based on the results to date, an integrity management methodology has been developed using a Failure Modes Effects and Criticality Analysis
(FMECA). Where required this qualitative approach is complemented by quantitative analysis of bending stress and buckling using up to date
combined global and local loads for the vessel. Every anomaly will be assessed using this method, to ensure that any associated risks are
understood, and the most appropriate mitigating actions are put in place.

[Purpose |
The purpose of this document is to describe the methodology & present the results of FMECA application to WBT 5P on the Northern Endeavour
FPSO based on the results of the April 2017 Special Survey 4 inspection (Ref 1).

The agreed methodology will them be applied across all the Water Ballast Tanks on the FPSO.

[Scope |
The scope covers all 198 anomalies recorded during the Special Survey 4 inspection. The inspection covered all hull structure, ladders, handrails,
access platforms, walkways, hatches, anodes, marine system piping and associated brackets, suction bell mouth & sea chests.

|FMECA participants
The FMECA was initially carried out as a desktop exercise, with subsequent review and input from an independent 3rd party specialist, and-

- subject Matter Experts in Hull Structures and Risk.
The participants were:

Author and iniial deskop exerise
3rd party subject matter expert review: [

review:
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NE FPSO WBT integrity management - WBT 5P FMECA

. Introduction

The FMECA methodology is derived from MIL-STD-1629A (Ref 2) and BS EN 60812:2006 (Ref 3). It comprises of the following main steps:
Step 1: Define the hierarchical position of the el 1ts which make up the system under assessment

The hull structure and marine systems are broken down into their constituent parts by level, from Global down to detail level.

Step 2 Define the Functions & Performance Standard for the system to be assessed

P21 Substructure Performance Standard: To provide and maintain vessel structural integrity under all expected operational and environmental
conditions through service life, and to provide sufficient robustness to maintain availability of critical systems during a major accident /
environment event.

Step 2 Identify potential failure modes and their

Step 3 Determine the effects of each Failure Mode

Step 4 Assign the Severity Rating for each Failure Mode and Effect

Step 5 Assign the probability of the occurrence rating for each Failure Mode / Effect

Step 6 Assign the probability of detection rating for each Failure Mode / Effect

Step 7 Calculate the Risk Priority Number (RPN) for each Failure Mode / Effect

Step 8 Review the results and prioritise the Failure Modes for action

Step 9 Take action to eliminate or reduce risks to an acceptable level (RPN < 100)

The acceptable RPN threshold is subjective and differs depending on application - in this instance, based on a previous example of FMECA
assessment of a pedestal crane, an RPN of 100 was chosen as the acceptable threshold. As the FMECA progressed, this value was repeatedly
questioned based on engineering judgment to ensure that it remains appropriate for the present analysis.

Step 10 Recalculate the RPN following the remedial actions

1. A significant quantity of localised anomalies have been discovered in each tank (approx. 150-650), with most of the anomaly types repeated
multiple times. As such the method used has been to initially apply a ‘generic' FMECA assessment to all structural elements in the hierarchy
defined in Step 1. The assessment of the severity (consequence), occurrence (likelihood) and detectability of failure of each of these elements is
based on a 'typical' anomaly.

2. All of the anomalies discovered have been listed in a register, and classified against the Step 1 hierarchy. Based on this, each anomaly can
hence be assigned a default 'generic' FMECA assessment, in terms of original RPN, mitigating action and revised RPN.

3. As this assessment is based on a 'typical’ anomaly, if the specific anomaly assessed is particularly better or worse (e.g. more or less extensive,
or in a more or less critical location), the Occurrence can be adjusted manually to represent the fact that this anomaly is more or less likely to fail
than a 'typical’ one would be.

4. Refer to Sheet 1-Guidelines for factors to consider when adjusting the Occurrence assigned by the 'generic' FMECA.

5. For any anomalies with an initial RPN >300, mandatory additional quantitative assessment has been carried to confirm or adjust the
appropriate risk mitigation to apply.

6. The qualitative FMECA approach is complemented by quantitative analysis of bending stress and buckling using up to date combined global
and local loads for the vessel.

7. This approach enables the handling of large quantities of anomalies, and the application of standard mitigating actions to groups of similar
anomalies, whilst still allowing for the outliers which may be significantly better or worse than is typical.

The following standard mitigation actions are used in this assessment.

Mitigating actions

Arrest & monitor CVI Grind sharp edges smooth, blast, recoat to arrest corrosion & monitor
annually (fly by CVI by ROV)

Arrest & monitor CVI+ Grind sharp edges smooth, blast, recoat to arrest corrosion & monitor
annually (CVI + by ROV)

Arrest & GVI Grind sharp edges smooth, blast, recoat to arrest corrosion. Annual GVI by
ROV

Det assm't &/or repair Carry out further assessment to determine most appropriate mitigation, or

Structural repair Hot or cold work repair - details TBC

Remove anode During initial tank entry assess anodes & remove any for which the brackets
have the potential to fail while people are in the tank.

Replace anode Replace anode and also brackets if required

Replace bolts Replace bolts of suitable material

Removal + temporary access Remove structure in danger of falling & put unsafe structures out of service -

install temporary access aids at each manned entry

None None required - however arrest & monitor will be minimum

1 Most anomalies are localised, are of similar size and are repeated in multiple locations in the top third of the tank. Such an anomaly
is considered to be "typical'.

2 Anomalies have been compiled in the file "WBT 5P anomalies.pdf'. Each anomaly is bookmarked with it's anomaly code e.g. AN0O1,
ANOO2 etc. for quick access.

3 For the assessment of the likelihood of failure, the lifetime is considered to be 10 years.

4 Minimum risk mitigation action for all corrosion anomalies will be recoat to arrest corrosion, even when FMECA initial RPN is
acceptable.
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SUBJECT
Guidelines: Adjusting occurrence and quantitative assessment

The following guidelines should be considered when reviewing the detailed FMECA (5-WBT 5P FMECA) and deciding whether to adjust the
Occurrence assigned by the ‘generic' FMECA (4-Generic FMECA):

1. Average % thickness diminution: 'typical anomaly' considered to be 20/25 - 50% average diminution (ignoring any 'knife edge' readings).
Where average diminution is greater or less than this range, consideration to be given to adjusting the occurrence factor.

2. Extent of anomaly as a proportion of member depth: Noting that the renewable / substantial limits are not readily visible on the inspection
report and marked extend of anomaly is boundary of return to uncorroded steel. Actual area of substantial / renewable corrosion will be
smaller then full anomaly extents shown in report. To be considered on a case by case basis.

3. Location of anomaly on stiffener: For web anomalies / shear stress, criticality will be higher at the ends of the span, and lower in the center
of the span. For flange anomalies / bending stress, criticality will be highest at the ends of the span, average in the center and lower at
approximately 1/4 span. Consider using quantitative assessment to determine whether remaining section properties satisfy local & global (if
applicable) loads.

4. Proximity to other anomalies / density of anomalies in the vicinity: In assessing each anomaly, the anomaly map shall be consulted in order
to consider the combined effect on the member in question of other anomalies in proximity. Where there are several anomalies impacting an
area, consideration shall be given to increasing the likelihood of failure.

Where required, additional calculations have been carried out. These are referenced against each anomaly in Sheet 5-WBT 5P FMECA, and the
calculation details can be found in a separate spreadsheet (NE FPSO WBT integrity management WBT 5 - calculations, Ref 4).

Bending stress and buckling checks for longitudinal structure

For longitudinal stiffeners, stringers, side shell and longitudinal bulkhead plate, calculations have been developed using the governing up to
date local and global loads, and rule calculations from. Ship Rules, July 2000.

Check corroded section properties against requirements for specific location on span of stiffener

Beam sections are designed for the maximum bending and shear stress that the beam will experience, but local stresses vary along the length
of the span. A simple tool has therefore been created to calculate the section properties at the anomaly location, and compare this against the
actual local bending and shear stress (as a % of the maximum) at that location.

Refer to Ref 4 for detasils of the methodology and results.
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SUBJECT

NE FPSO WBT integrity management - WBT 5P FMECA
User instructions

1 Extract anomaly reports from- inspection report (Typically Appendix F.3)

2 The new file should have one anomaly per page.

3 Using Nitro PDF (refer user manual), add bates number to each page in the format ANOO1, ANOO?2... etc.
2 Using Nitro PDF, bookmark the bates numbers - this way all the anomalies are bookmarked

1 Save a copy of the spreadsheet from the previous tank, updating the tank name

2 Sheet 5: Delete all data (not formulas) from Column AG onwards

3 Sheet 5: Copy and paste the- anomaly table data into Sheet 5

4 Sheet 7: Take snapshots of anomaly maps from- inspection report and insert into Sheet 7
Sheet 8: Update anomaly quantity tables and verify results are correct

5 Sheet 5: Apply structural categorisation to all anomalies in accordance with the hierarchy in Sheet 2

6 Sheet 5: Generic pre & post action FMECA scores should be filled in automatically

1 Sheet 5: Commence review of generic FMECA results, and adjust if required, in accordance with the Guidelines in Sheet 1 and based

on the methodology used for the previous tank as a reference
2 Sheet 5: It is best to proceed by type of structure, e.g. start with Shear strake - Panel - Plate, & do all similar anomalies together. Then

move onto the next grouping.
3 Sheet 5: As a minimum all anomalies require the generic RPN and action to be checked, adjusted if required, and a comment added

in the notes column to explain the result of the check.
4 Sheet 5: All anomalies with initial RPN higher than 300 are classed as "critical' anomalies and must be subject to a detailed

assessment.
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UBJECT |V FPSO WBT integrity management - WBT 5P FMECA I
References
Ref No Doc No Title
1 -51568-REP-WBT5P-002.1 NE Special Survey IV - No. 5 Water Ballast Tank Port Side
2 MIL-STD-1629A Procedures for performing a failure mode, effects and criticality analysis
3 BS EN 60812:2006 Analysis techniques for system reliability - Procedure for failure mode and
effects analysis (FMEA)
4 FSC. -01-TEC-02-B1 NE FPSO WBT integrity management - WBT 5P calculations
5 FSC.-OI-TEC-03-Bl WBT 5P anomalies (anomaly reports extracted from main inspection report
and numbered for easy reference)
6 FSC- -01-DCS-01-A3 Document Comment Sheet - WBT 5P FMECA & calculations
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SUBJECT

NE FPSO WBT integrity management - WBT 5P FMECA

System hierarchy

ID Global

3
2
3
4
5
6
7
8
9

Hull Girder

Primary Secondary Local Detail
Plate
Web
|Panel - Flange
Deck LongSHf Webg& flange
Drain/m'hole
Web
Trans frame T
Plate
Web
w e Flange
Long'l stiff'r Web & flange
Drain/m'hole
|Panel Web
Flange
Shear Strake P Drain/m'hole
Access/Peno
Flat bar stiff'r
Bracket
Web
Trans frame Web A?cess/Peno
Stiffener
Flange
Plate
Web
penel Long'l stiff'r ;:laenbgg T
Drain/m'hole
Web
Side shell R S Web Ac.cess/Peno
Stiffener
Flange
Web
. Web Drain/m'hole
Stringer 1,2,3 Web lAccess/Peno
Flange
Plate
Web
w s Flange
Long'l stiff'r Web & flange
Drain/m'hole
|Panel Web
Flange
i Drain/m'hole
Insp Stringer e
Long'l bhd Flat bar stiff'r
Bracket
Web
Access/Peno
Trans frame Web Stfferer
Flange
Web
X Drain/m'hole
Stringer 1,2,3 Web e
Flange
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55 Plate
56 Web
57 |Panel — Flange
58 |Btm shell Rt M Fbg& flange
59 Drain/m'hole
60 Web
Trans frame
61 Flange
62 Plate
63 Plate Collar
64 Web
65 Stiffener Flange
66 lpanel Bracket
67 Web
68 Trans bhd Flange
69 Insp Stringer [Access/Peno
70 Flat bar stiff'r
71 Drain/m'hole
72 Web
73 Stringer 1,2,3 Web Drain/m'hole
74 Flange
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SUPPLEMENT TO FAILURE MODE RISK DETECTABILITY MATRIX - DEFINITION OF SAFETY / ENVIRONMENTALLY CRITICAL ELEMENTS

Defi

on of Safety Critical Element

SCEs are defined as those items of equipment or structures whose failure could lead to a Majotr Accident
TR ——— —_—
Event (MAE) or Major Environmental Event (MEE) or whose purpose is to prevent or limit the consequences of| R|SK MA lx LIKELIHOOD
a MAE or MEE. 7
wnheardofi | Masvceumd | HEEOCCUTER |y orcumy | Hes occumed | Mes oocumed
Historical: e mdustry | O7€ OF twice mm':'y bt not | 018 OFtwice 1 | frequently s the | frequenty of the
MAE - Event which has the potential to result in multiple casualties NSNS ["iha Campany” | M COMPHMY” | Company poun
Once every
Frequency: = Once avery Once every Once every Once avery More han once a
MEE Canmuous | 'O% 1909 1000-10.000 | 100-1.000 years | 10-100 years 1-10 years | year & iocaton or|
Operston) & }:( o | Yosmalocaton | atlocation atacation atlocation contimously
MEE - Those events with potential Environment, or Sacial / Cultural Consequences 3 or higher (as per -] (s*l'mnn;) osoar | Tihou” |tin1000-10000( 1in10e1000 [ 110100 st
Operational Risk Matrix), which are evaluated against credible worst case scenarios that may occur when all
controls are absent or have failed. i 2 3 4 5 6
“"“"E . and | g ronment |Reputstion| SeeialiCultural Value Remote u’:ﬁ:;{y Unlikely | Possible | Likely |Very Likely
Mutipke ermanant impect  [imemational ~ASTOM T
¥ C on highty vabed Media years) K0 & communily o
or (Coverage, 5008l nfrastructure or cl
habtal [Compary at || hghly valued areas/tems 6 Catastrophl
Stake of cutural signficarce
c Single Seriows Long term  [Parsistent IT_SQ“OU‘: ong term (=10 AS20M-AS50M
fatality'permanert || (=10 yenrs) smpact |Natonasl years) wto o commundy o
o | |o=my onhighy vaed  [Concern sodial nfrastructure o 5 Severe
ecosystems species Operations hghly valued areas/items
N of hediats severely of cunural signficance
Lost Tame injury - | | Major bng term (5 |Signficant Major long tem (10 years) AS10M.
S | |Partal deabiity 1o 10) years mpact fimpact, impact 1o a communiy or AS20M
on eccsystems, national medied|social infrastructure o 4 Major
E species or habtat  fcoverage, wied orensitems
operations of cullunal sgnficance
Q Altermate Y[ Moderste, medium [Nafioral bad || Moderste Medam Term (5 AS2M-
u Dutes/Restrcted | |serm (2 to 5 yoars) Imention Shorf|to 10 years) impact to a AS1004
[ Worke impacts but not teem regional | communty or fghly valued = Moderate
Applicable MAEs & MEEs in accordance with NE FPSO Performance Standard P21 - Substructures E :f::,'“v S et :ci'::'" Ronof culumt
N Medical Treatment - |Short term - 1= Loss from $1-
¢ Caza 2) years impact but |local concomn. [yoars) impact to a $2M
MAE-01: Subsea Loss of Containment MEE-05 Hydrocarbon release caused by a cargo G noi ffecting some i e it v Baaa 2 o
Loss of hydrocarbon containment from subsea equipment  ftank loss of containment E :::sy:wn or lon asset level |of cultuml sgnficance
" ton
resulting in sea fire Release o‘f hlvdrocarbcnf in the form of A S e Cocai martion [Ninor Temparary Mpacio] <1
Loss of hydrocarbon containment from subsea flowline p oil to the envir - <1 only A communty or
release, I-tube riser release resulting In sea fire hd :’fm:":;‘:‘:: g"::{m ;“zﬁ: o ctfurel 1  Negligible
Loss of hydrocarbon containment from gas lift flowlines and or habitat Froedom to

risers resulting in sea fire/jet fires /explosions

IMAE-03: Loss of Structural Integrity or Stability

- Loss of structural integrity resulting in possible foundering
of FPSO

- Sub structure collapse or failure

MAEO4 Loss of Marine Separation
Collision of offtake tanker, attendant vessel or passing
vessel with the FPSO

[MAE-05: Loss of Control of Suspended Load
Dropped objects from cranes, davits etc.
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|NE FPSO WBT integrity management - WBT 5P FMECA
SURRLT: Generic FMECA

After actions taken

Global Secondary Potential failure mode Most credible potential Sev Potential causeof Occ Det Current design controls Recommended Respon PM Sev Occ Det RPN %
effect of failure failure action / sibility frequency reduction

additional
comments

Local substantial or renewable corrosion |Loss of WB 5 |Ceating Corrosion margin, allowable Arrest & monitor Annual 5
k ffi ly to fail breakdown stress margins, ULS/ALS CVI+
under normal loading conditions design, grillage effect, Class
1 [Hull Girder [Deck Panel Plate DeckPanelPlate Periodical Survey
Regulations, Class Periodical
Survey Regulations
Local ial or corrosion ing of itudi 3 |Coating 5 8 |Corrosion margin, allowable | 120 |Arrest & monitor| Annual 3 3 4 | 36 |70%
k suffich to fail breakdown stress margins, ULS/ALS («Y]
2 Deck Panel Long'l stiff'r Web DeckPanellong stiffrweb under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local lal or corrosion of 1| 3 |Coating 5 8 |Corrosion margin, allowable | 120 |Arrest & monitor, [Annual B 3 4 | 36 |70%
k fi ly to fail iffi breakdown stress margins, ULS/ALS (a4}
3 Deck Panel Long'l stiff'r Flange DeckPanellong’l stiff'rFlange under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local or ble corrosion of | dinal | 5 [Coating 5 8 |Corrosion margin, allowable | 200 |Arrest & monitor, Annual 5 3 4 | 60 |70%
fliciently to fail iffe breakdown stress margins, ULS/ALS cvI
4 Deck Panel Long'l stiff'r Web & flange DeckPanellong’l stiff'rWeb & flange under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local ial or ble corrosion kling of itudinal | 5 |Coating 3 8 |Corrosion margin, allowable | 120 |Arrest & monitor| Annual 5 2 4 | 40 |67%
sufficiently to fail iffe breakdown stress margins, ULS/ALS CVI
5 Deck Panel Long'l stiff'r Drain/m‘hole DeckPanellong stiffrDrain/m*hole under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local or le corrosion of Coating 3 8 |Corrosion margin, allowable | 192 |Arrest & monitor, Annual 2 4 | 64 |67%
weakens structure sufficiently to fail frame breakdown stress margins, ULS/ALS CVI
6 Deck [Trans frame (Web DeckTrans frameWeb under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local substantial or renewable corrosion |Overstress / buckling / Coating 3 8 |Corrosion margin, allowable | 192 |Arrest & monitor| Annual 2 4 | 64 |67%
weakens structure sufficiently to fail deformation of breakdown stress margins, ULS/ALS CVI
7 Deck Trans frame Flange DeckTrans frameFlange under normal loading conditions transverse frame design, grillage effect, Class
Periodical Survey Regulations
Local substantial or renewable corrosion [Loss of WE Coating 7 8 |Corrosion margin, allowable | 560 |Arrest & moniter Annual 3 4 | 120 |79%
weakens structure sufficiently to fail containment breakdown stress margins, ULS/ALS CVis
8 Sheer stroke panel Plate e — under normal loading conditions Progressive failure of design, grillage effect, Class
hull girder Periodical Survey
damage stabllity
design
Local substantial or renewable corrosion |[Loss of WB Coating 7 8 |Corrosion margin, allowable | 560 |Det assm't &/or Annual 2 4 | 80 |86%
weakens structure sufficiently to fail containment. breakdown stress margins, ULS/ALS repair
8 Chaar atrake Panel Plate Shéer stralaPinaPlits under normal loading conditions Progressive failure of des!gn, grillage effect, Class
hull girder Periodical Survey
Regulations, damage stability
Local ial or le corrosion of i Coating 5 8 |Corrosion margin, allowable | 320 |Arrest & monitor| Annual 3 4 | 96 |70%
il to fail i breakdown stress margins, ULS/ALS CVi+
9 Sheer strake Panel Long'l stiff'r Web Sheer strakePanellong'l still'rWeb under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local lal or ble corrosion of Coating 5 8 |Corrosion margin, allowable | 320 |Arrest & monitor, Annual 3 4 | 96 |70%
fficiently to fail iff breakdown stress margins, ULS/ALS CVi+
10 Sheer strake Panel Long'l stiff'r Flange Sheer strakePanellong'l stiff'rFlange under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local ial or ble corrosion kling of itudinal Coating 7 | 8 |Corrosion margin, allowable monitor Annua 5 4
fficiently to fail iff breakdown stress margins, ULS/ALS
1 Sheer strake Panel Long'l stiff'r \Web & flange Sheer strakePanelLong'l stiff rWeb & normal loading conditi design, grillage effect, Class
Periodical Survey Regulations
Local ial or le corrosion k of i | Coating 7 8 |Corrosion margin, allowable | 448 |Det assm't &/or Annual 3 4 | 96 |79%
to fail iff breakdown stress margins, ULS/ALS repair
1 Sheer strake Panel Long'l stiff'r 'Web & flange Sheer strakePanelLong'l stiff rweb & fi der normal loading i design, grillage effect, Class
Periodical Survey Regulations
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12

14

16

17

18

19

20

21

22

23

24

25

26

Local Buckling of Coating Corrosion margin, allowable | 192 | Arrest & monitor| Annual 64 |67%
weakens structure sufficiently to fail stiffener, crack breakdown stress margins, ULS/ALS (=7
|Sheer strake Panel Long'l stiff'r Drain/m'hole Sheer strakePanelLong'l stiff'rDrain/m normal loading i p into shear design, grillage effect, Class
strake Periodical Survey Regulations
Local ialor Buckling of stringer Coating Corrosion margin, allowable | 80 | Arrest & monitor Annual 20 | 75%
weakens structure sufficiently to fail under global breakdown stress margins, ULS/ALS cvi
|sheer strake Panel Insp Stringer 'Web sheer strakePanelinsp Stringerweb under normal loading conditions compressive loads design, grillage effect, Class
Periodical Survey Regulations
Local ial or Buckling of stringer Coating Corrosion margin, allowable | 128| Arrest & monitor| Annual 32 | 75%
weakens structure sufficiently to fail under global breakdown stress margins, ULS/ALS (=7
Isheer strake Panel Insp Stringer Flange Sheer strakePanelinsp Stringerflange under normal loading conditions compressive loads design, grillage effect, Class
Periodical Survey Regulations
Local ial or Buckling of stringer, Coating Corrosion margin, allowable | 128 | Arrest & monitor| Annual 64 |50%
weakens structure sufficiently to fail crack pi into by stress margins, ULS/ALS ("]
|sheer strake Panel Insp Stringer Drain/m'hole Sheer strakePanelinsp StringerDrain/m'hunder normal loading conditions shear strake design, grillage effect, Class
Periodical Survey Regulations
Local substantial or renewable corrosion |Buckling of stringer Coating Corrosion margin, allowable | 80 |None
|weakens structure sufficiently to fail under global breakdown stress margins, ULS/ALS
Isheer strake iPanel Insp Stringer /P Sheer sp = normal loading itions compressive loads design, grillage effect, Class
Periodical Survey Regulations
Local ial or Buckling of stringer Coating Corrosion margin, allowable | 80 |None
|weakens structure sufficiently to fail under global breakdown stress margins, ULS/ALS
Isheer strake Panel Insp Stringer Flat bar stiff'r sheer strakePanelinsp StringerFlat bar normal loading i [comp! loads design, grillage effect, Class
Periodical Survey Regulations
Local ial or Buckling of stringer Coating margin, 128 | Arrest & monitor| Annual 64 |50%
|weakens structure sufficiently to fail under global breakdown stress margins, ULS/ALS cvi
Isheer strake Panel Insp Stringer Bracket Sheer strakePanelinsp StringerBracket  |under normal loading conditions compressive loads design, grillage effect, Class
Periodical Survey Regulations
Local ial or of Coating Corrosion margin, allowable | 192 | Arrest & monitor| Annual 64 |67%
weakens structure sufficiently to fail frame breakdown stress margins, ULS/ALS ("]
Isheer strake Trans frame jweb Sheer strakeTrans frameweb under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local ial or Buckling of Coating Corrosion margin, allowable | 80 |None
weakens structure sufficiently to fail frame web breakdown stress margins, ULS/ALS
Isheer strake [Trans frame (web |access/Peno ISheer strakeTrans normal loading it design, grillage effect, Class
Periodical Survey Regulations
Local ial or Buckling of Coating Corrosion margin, allowable | 128 | Arrest & monitor| Annual 64 |50%
weakens structure sufficiently to fail frame web breakdown stress margins, ULS/ALS cvi
[sheer strake Trans frame web |stiffener Sheer strakeTrans framewebstiffener  |under normal loading conditions design, grillage effect, Class
iodical survey 3
Local ial or Overstress / buckling / Coating Corrosion margin, allowable | 192 | Arrest & monitor| Annual 64 |67%
to fail ion of breakdown stress margins, ULS/ALS o
Isheer strake [Trans frame Flange Sheer strakeTrans frameFlange under normal loading conditions transverse frame design, grillage effect, Class
Periodical Survey Regulations
Local ial or Loss of WB Coating Corrosion margin, allowable | 448 | Arrest & monitor)| Annual 96 |79%
structure i to fail i breakdown stress margins, ULS/ALS CcVi+
side shell panel piate side shellpanelplate (e nomat cadng condition jdcsien, ritace effec, clas
Periodical Survey
Regulations, damage stability
design
Local ial or of Coating Corrosion margin, allowable | 200 | Arrest & monitor]| Annual 60 |70%
to fail breakdown stress margins, ULS/ALS ("]
ISide shell Panel Long'l stiff'r jweb Side shellPanelLong'l stiff rweb under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local substantial or renewable corrosion |Buckiing of longitudinal Coating Corrosion margin, allowable | 200 | Arrest & monitor| Annual 60 |70%
to fail i breakdown stress margins, ULS/ALS cvi
[side shell Panel Long'l stiff'r Flange Side shellPanelLong'l stiff rFlange under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local ial or of Coating Corrosion margin, allowable | 280 | Arrest & monitor| Annual 60 |79%
|weakens structure sufficiently to fail stiffener breakdown stress margins, ULS/ALS cvi
ISide shell [Panel Long'l stiff'r |web & flange Side shelflPanelLong'l stiff rweb & flange |under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
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27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

Local Buckling of itudi 5 |coating Corrosion margin, allowable | 120 Arrest & monitor| Annual 40 [67%
weakens structure sufficiently to fail iffi stress margins, ULS/ALS (=7
Side shell Panel Long'l stiff'r Drain/m’hole side shellPanelLong’l stiff rDrain/m‘hole |under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local =alor of Coating Corrosion margin, allowable | 192 | Arrest & monitor]| Annual 64 | 67%
weakens structure sufficiently to fail frame breakdown stress margins, ULS/ALS (="}
Side shell Trans frame web side shellTrans frameweb under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local ialor Buckling of Coating Corrosion margin, allowable | 80 | None
weakens structure sufficiently to fail frame web breakdown stress margins, ULS/ALS
Side shell Trans frame Web Access/Peno Side shellTrans frameWebAccess/Peno  |under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local ialor of Coating Corrosion margin, allowable | 128| Arrest & monitor]| Annual 64 | 50%
weakens structure sufficiently to fail frame web breakdown stress margins, ULS/ALS cvi
Side shell [ Trans frame Web stiffener side shellTrans framewebstiffener under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local Overstress / buckling / Coating Corrosion margin, allowable | 192 Arrest & monitor| Annual 64 [ 67%
weakens structure sufficiently to fail deformation of breakdown stress margins, ULS/ALS oI
Side shell [ Trans frame Flange side shellTrans frameFlange under normal loading conditions transverse frame design, grillage effect, Class
Periodical Survey Regulations
Local ialor of stringer Coating Corrosion margin, allowable | 320| Arrest & monitor| Annual 96 | 70%
weakens structure sufficiently to fail breakdown stress margins, ULS/ALS CVH
Side shell Stringer 1,2,3 Web Side shelistringer 1,2, 3Web under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local ialor of stringer 5 |cCoating Corrosion margin, allowable | 120| Arrest & monitor| Annual 40 | 67%
weakens structure sufficiently to fail breakdown stress margins, ULS/ALS o1
Side shell Stringer 1,2,3 Web Drain/m'hole Side shellstringer 1,2,3WebDrain/m'hole|under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local ialor of stringer 5 |Coating Corrosion margin, allowable | 120| Arrest & monitor| Annual 40 | 67%
weakens structure sufficiently to fail breakdown stress margins, ULS/ALS (="
Side shell Stringer 1,2,3 Web Access/Peno Side L 1,2 3WebAcct under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local ial or of stringer Coating Corrosion margin, allowable | 320| Arrest & monitor| Annual 96 | 70%
weakens structure sufficiently to fail breakdown stress margins, ULS/ALS CVH
Side shell Stringer 1,2,3 Flange side shellstringer 1,2 3Flange under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local ialor Loss of WB / Cargo Coating Corrosion margin, allowable | 448| Arrest & monitor| Annual 96 | 79%
weakens structure sufficiently to fail containment breakdown stress margins, ULS/ALS CVH
Long'l bhd Panel Plate Long'l bhdPanelPlate under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local of 5 |Coating Corrosion margin, allowable | 200| Arrest & monitor]| Annual 60 | 70%
weakens i to fail breakdown stress margins, ULS/ALS (="
Long'l bhd Panel Long'l stiff'r 'Web Long'l bhdPanellong'l stiffrweb under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local ial or of 5 |Coating Corrosion margin, allowable | 200| Arrest & monitor| Annual 60 | 70%
weakens structure sufficiently to fail stiffener breakdown stress margins, ULS/ALS (="
Long'l bhd Panel Long'l stiff'r Flange Long'l bhdPanellong’l stiffrFlange under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local ialor of 5 |cCoating Corrosion margin, allowable | 280| Arrest & monitor| Annual 60 | 79%
weakens structure sufficiently to fail stiffener breakdown stress margins, ULS/ALS cvi
Long'l bhd Panel Long'l stiff'r 'Web & flange Long'l bhdPanellong’l stiffrweb & flangd under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local ial or Buckling of longitud 5 |Coating Corrosion margin, allowable | 120| Arrest & monitor| Annual 60 | 50%
weakens structure sufficiently to fail i stress margins, ULS/ALS cvi
Long'l bhd Panel Long'l stiff'r Drain/m'hole Long'l bhdPanelLong’l stiff rDrain/m"hole | under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local of stringer Coating Corrosion margin, allowable | 128| Arrest & monitor]| Annual 32 | 75%
weakens structure sufficiently to fail breakdown stress margins, ULS/ALS (="
Long'l bhd Panel Insp Stringer 'Web Long'l bhdPanelinsp Stringerweb under normal loading conditions design, grillage effect, Class

Periodical Survey Regulations
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Local Buckling of stringer Coating Corrosion margin, allowable | 128| Arrest & monitor| Annual 32 | 75%
weakens structure sufficiently to fail breakdown stress margins, ULS/ALS (=7
Long'l bhd Panel insp Stringer Flange Long'l bhdPanelinsp Stringerflange under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local ial or of stringer 5 |Coating Corrosion margin, allowable | 80 |None
weakens structure sufficiently to fail breakdown stress margins, ULS/ALS
Long'l bhd Panel Insp Stringer Drain/m‘hole Long'l sp normal loading i design, grillage effect, Class
Periodical Survey Regulations
Local substantial or renewable corrosion |Buckling of stringer 5 |coating Corrosion margin, allowable | 80 |None
weakens structure sufficiently to fail breakdown stress margins, ULS/ALS
Long'l bhd Panel Insp Stringer / Long'l Nsp Strings normal loading design, grillage effect, Class
Periodical Survey Regulations
Local ial or of stringer 5 |Coating Corrosion margin, allowable | 80 |None
weakens structure sufficiently to fail breakdown stress margins, ULS/ALS
Long'l bhd Panel Insp Stringer Flat bar stiffr Long'| bhdPanelinsp Stringerfiat bar stiff'|under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local substantial or renewable corrosion |Buckling of stringer Coating Corrosion margin, allowable | 128 | Arrest & monitor)| Annual 64 |50%
|weakens structure sufficiently to fail breakdown stress margins, ULS/ALS ("]
Long'l bhd Panel Insp Stringer Bracket Long'l bhdPanelinsp StringerBracket under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local ial or of Coating Corrosion margin, allowable | 128 | Arrest & monitor]| Annual 64 |50%
|weakens structure sufficiently to fail frame breakdown stress margins, ULS/ALS o1
Long'l bhd [Trans frame jweb Long'l bhdTrans frameweb under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local ial or Buckling of Coating Corrosion margin, allowable | 80 |None
weakens structure sufficiently to fail frame web breakdown stress margins, ULS/ALS
Long'l bhd Trans frame ' web |access/Peno Long'l bhdTrans frameWebAccess/Peno |under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local ial or of Coating Corrosion margin, allowable | 128 | Arrest & monitor| Annual 64 |50%
weakens structure sufficiently to fail frame breakdown stress margins, ULS/ALS ("]
Long'l bhd Trans frame web |stiffener Long'l bhdTrans framewebstiffener under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local ial or Overstress / buckling / Coating Corrosion margin, allowable | 128 | Arrest & monitor| Annual 64 |50%
to fail ion of breakdown stress margins, ULS/ALS ("]
Long'l bhd [Trans frame Flange Long'l bhdTrans frameFlange under normal loading conditions transverse frame design, grillage effect, Class
Periodical Survey Regulations
Local ial or Buckling of stringer Coating Corrosion margin, allowable | 320 | Arrest & monitor| Annual 96 | 70%
|weakens structure sufficiently to fail breakdown stress margins, ULS/ALS cVi+
Long'l bhd Istringer 1,2,3 jweb Long'l bhdstringer 1,2, 3Web under normal loading conditions design, grillage effect, Class
iodical survey z
Local ial or of stringer 5 |Coating Corrosion margin, allowable | 120 | Arrest & monitor| Annual 40 |67%
|weakens structure sufficiently to fail breakdown stress margins, ULS/ALS ("]
Long'l bhd Istringer 1,2,3 (Web Drain/m'hole Long'l bhdstri 1.2, der normal loading iti design, grillage effect, Class
Periodical Survey Regulations
Local ial or Buckling of stringer 5 |Coating Cormrosion margin, allowable | 120 | Arrest & monitor| Annual 40 |67%
|weakens structure sufficiently to fail breakdown stress margins, ULS/ALS ("]
Long'l bhd [stringer 1,2,3 (Web Access/ Long'l i 1,2,3Webacc normal loading c design, grillage effect, Class
Periodical Survey Regulations
Local ial or of stringer Coating Comrosion margin, allowable | 320 | Arrest & monitor| Annual 96 | 70%
|weakens structure sufficiently to fail breakdown stress margins, ULS/ALS CcVi+
Long'l bhd Istringer 1,2,3 Flange Long'l bhdStringer 1,2, 3Flange under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local ial or Loss of WB Coating Corrosion margin, allowable | 448 | Arrest & monitor)| 96 | 79%
weakens structure sufficiently to fail i breakdown stress margins, ULS/ALS cVi+
Btm shell Panel Plate Btm shellPanelplate under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local ial or of 5 |Coating Comrosion margin, allowable | 200 | Arrest & monitor| Annual 60 | 70%
to fail breakdown stress margins, ULS/ALS ("]
Btm shell Panel Long'l stiff'r lweb Btm shellPanelLong'l stiff rweb under normal loading conditions design, grillage effect, Class
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Local Buckling of 5 |coating Corrosion margin, allowable | 200| Arrest & monitor| Annual 5 60 | 70%
weakens structure sufficiently to fail iffi stress margins, ULS/ALS (=7
Btm shell Panel Long'l stiff'r Flange Btm shellPanelLong'l stiff rFlange under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local ialor of 5 |Coating Corrosion margin, allowable | 280| Arrest & monitor| Annual 5 60 | 79%
weakens structure sufficiently to fail stiffener breakdown stress margins, ULS/ALS cvi
Btm shell Panel Long'l stiff'r 'web & flange Btm shellPanelLong'l stiffrweb & flange |under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local ialor Buckling of itud 5 |Coating Corrosion margin, allowable | 120| None
weakens structure sufficiently to fail stiffener breakdown stress margins, ULS/ALS
Btm shell Panel Long'l stiff'r Drain/m’hole Btm shellPanelLong'l stiffrDrain/m'hole |under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local ialor of Coating Corrosion margin, allowable | 192 | Arrest & monitor]| Annual 64 | 67%
weakens structure sufficiently to fail frame breakdown stress margins, ULS/ALS cvi
Btm shell [ Trans frame 'web Btm shellTrans frameweb under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local Overstress / buckling / Coating Corrosion margin, allowable | 192 Arrest & monitor| Annual 64 [ 67%
weakens structure sufficiently to fail deformation of breakdown stress margins, ULS/ALS oI
Btm shell [ Trans frame Flange Btm shellTrans frameFlange under normal loading conditions transverse frame design, grillage effect, Class
Periodical Survey Regulations
Local ialor Loss of WB Coating Corrosion margin, allowable | 320| Arrest & monitor| Annual 96 | 70%
weakens structure sufficiently to fail containment breakdown stress margins, ULS/ALS CVH
Trans bhd Panel Plate Trans bhdPanelPlate under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local ialor Loss of wB Coating Corrosion margin, allowable | 448| Arrest & monitor]| Annual 96 | 79%
weakens i to fail i breakdown stress margins, ULS/ALS CVH
[Trans bhd Panel Plate Collar Trans bhdPanelPlateCollar under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local ialor of Trans bhd 5 |Coating Corrosion margin, allowable | 200| Arrest & monitor| Annual 5 60 | 70%
weakens structure sufficiently to fail stiffener breakdown stress margins, ULS/ALS cvi
| Trans bhd Panel stiffener 'Web Trans bhdPanelstiffenerweb under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local ial or of Trans bhd 5 |Coating Corrosion margin, allowable | 200| Arrest & monitor]| Annual 5 60 | 70%
weakens i to fail breakdown stress margins, ULS/ALS o
[Trans bhd Panel stiffener Flange Trans bhdPanelstiffenerflange under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local ialor of Trans bhd 5 |Coating Corrosion margin, allowable | 120 Arrest & monitor| Annual 5 40 [67%
weakens structure sufficiently to fail stiffener breakdown stress margins, ULS/ALS cvi
[Trans bhd Panel | stiffener Bracket Trans bhdPanelstiffenerBracket under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local of stringer Coating Corrosion margin, allowable | 128| Arrest & monitor| Annual 32 | 75%
weakens structure sufficiently to fail breakdown stress margins, ULS/ALS (="
[Trans bhd Panel Insp Stringer 'web Trans bhdPanelinsp Stringerweb under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local ial or of stringer Coating Corrosion margin, allowable | 128 Arrest & monitor| Annual 32 [75%
weakens structure sufficiently to fail breakdown stress margins, ULS/ALS cvi
[Trans bhd Panel Insp Stringer Flange Trans bhdPanelinsp StringerFlange under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local alor of stringer 5 |Coating Corrosion margin, allowable | 80 | Arrest & monitor]| Annual 64 | 20%
weakens structure sufficiently to fail web breakdown stress margins, ULS/ALS o1
[Trans bhd Panel Insp Stringer Access/Peno Trans bh P Strings < normal loading design, grillage effect, Class
Periodical Survey Regulations
Local ial or Buckling of stringer 5 |Coating Corrosion margin, allowable | 20 |None
|weakens structure sufficiently to fail breakdown stress margins, ULS/ALS
[Trans bhd Panel Insp Stringer Flat bar stiff'r Trans bhdPanelinsp Stringerflat bar stiffjunder normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local ial or of stringer 5 |Coating Corrosion margin, allowable | 80 |None
weakens structure sufficiently to fail breakdown stress margins, ULS/ALS
[Trans bhd Panel Insp Stringer Drain/m'hole [Trans P 'm' normal loading iti design, grillage effect, Class
Periodical Survey Regulations
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Local Buckling of stringer Coating Corrosion margin, allowable | 128| Arrest & monitor| Annual 96 | 25%
weakens structure sufficiently to fail breakdown stress margins, ULS/ALS (=7
[Trans bhd Stringer 1,2,3 'web Trans bhdStringer 1,2, 3Web under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Local ialor of stringer Coating Corrosion margin, allowable | 80 | None
weakens structure sufficiently to fail breakdown stress margins, ULS/ALS
[Trans bhd Stringer 1,2,3 'Web Drain/m‘hole Trans inger1,2, in/m’ normal loading design, grillage effect, Class
Periodical Survey Regulations
Local ialor Buckling of stringer Coating Corrosion margin, allowable | 128| Arrest & monitor| Annual 64 | 50%
weakens structure sufficiently to fail breakdown stress margins, ULS/ALS (=7
[Trans bhd Stringer 1,2,3 Flange Trans bhdstringer 1,2,3Flange under normal loading conditions design, grillage effect, Class
Periodical Survey Regulations
Line perforated Can't strip tank Seve i Corrosion i 336/ Structural i 40 | 88%
Marine Ballast syst Lines Ejector Ballast systLinesEjector g LS g s
B N . . Brackets fail Pipe movement & Severe corrosion margin, 240 repair 40 | 83%
Ballast syst Lines Ejector Bracket Ballast systlinesEjectorBracket eventual failure (w——
|Ballast syst Lines |Discharge |Boits Ballast systLinesDischargeBolts Flange es Total failure of pum) Severe corrosion Bolt material selection 448 lace bolts 64 | 86%
il Pipe move! Corrosi in, allowabl ructural i
Ballast syst Lines |Discharge Bracket Ballast systlinesDischargeBracket Brackets fai g r?lent & severe corrosion on l!.urgn, ? 1™ - | ==
eventual failure stress margins
Line perforated Inability to do manual Severe corrosion Corrosion margin 448 | structural repair 64 | 86%
Ballast syst Lines Sounding Ballast systLinesSounding sounding if pipes
misaligned
Brackets fail Pipe movement & Sev i i 240 i 40 | 83%
Ballast syst Lines |Sounding Bracket Ballast systlinesSoundingBracket g me ebiah i n}aryn, o
eventual failure stress mal
Line ted Inability to operate Sev i Corrosi i Structural i 64 | 86%
Ballast syst Lines |Hydraulic Ballast systlinesHydraulic peciors valve.s"v e e conesen on merEn il i
il Pi i i i 1] i 7
Ballast syst - 5c it Ballast systlinesydraulicBracket Brackets fail pe mvver!lem & Severe corrosion Corrosion margin, allowable | 150 Structural repair 40 [ 73%
4 eventual failure stress margins
Insufficient CP protection Anode y Anode design & location 216 Det assm't &/or standard 108| 50%
Ballast syst P protection - Ballast systcP protectionas : :Irrnundng exposed wasted suitable for intended service. repair
Local ial or fail, anode Coating Bracket design & coating- 180 | Det assm't &/or Every 180
= 2 weakens structure sufficiently to fail falls & kills someone breakdown / however not working for non- repair manned
Ballast syst CP protection Anodes Bracket Ballast systCP protectionAnodesBracket under normal loading conditions e s & PRI entry
Local ial or Breaks under Coating margin, 540 + Every 40 |93%
to fail weight or breakdown stress margins temporary manned
iy ISR e ey St der s PratL B lunder normal loading conditions falls on someone access entry
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NE FPSO WBT integrity management - WBT 5P FMECA

- Results summary
: SHEET NO: 20 of 28
|
PROJECT  |NE FPSO Naval Architecture Support DATE 07Feb-18
JOB NO. -01 BY
REF: FSC-4)1-TEC{)1-BZ CHECKED TBC

The quantity of each risk mitigation action type required in order to mitigate WBT integrity risk to an acceptable level is:

Mitigating action Qty Notes

Arrest & monitor CVI 128 Grind sharp edges smooth, blast, recoat to arrest corrosion &
monitor annually (fly by CVI by ROV)

Arrest & monitor CVI+ 37 Grind sharp edges smooth, blast, recoat to arrest corrosion &
monitor annually (CVI + by ROV)

Arrest & GVI 18 Grind sharp edges smooth, blast, recoat to arrest corrosion.
Annual GVI by ROV

Det assm't &/or repair 10 Carry out further assessment to determine most appropriate
mitigation, or develop repair details

Structural repair 3 Hot or cold work repair - details TBC

Remove anode 0 During initial tank entry assess anodes & remove any for which
the brackets have the potential to fail while people are in the

Replace anode 0 Replace anode and also brackets if required

Replace bolts al Replace bolts of suitable material

Removal + temporary access 1 Remove structure in danger of falling & put unsafe structures out
of service - install temporary access aids at each manned entry

None 0 None required - however arrest & monitor will be minimum

Total anomalies 198
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SUBJECT

NE FPSO WBT integrity management - WBT 5P FMECA

WBT 5P Anomaly Maps
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Longitudinal bulkhead
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NE FPSO WBT integrity management - WBT 5P FMECA

|SUBJECT Anomaly quantities

Sheet 6: Anomaly quantities by type of structure

Secondary
1 Deck Panel Plate DeckPanelPlate 0
2 Deck Panel Long’l stiff'r Web DeckPanelLong'l stiff rWeb 0
3 Deck Panel 0 Long’l stiff'r Flange DeckPanellong'l stiff'rFlange 0
4 Deck Panel Long’l stiff'r Web & flange DeckPanelLong'l stiff rWeb & flange 0
5 Deck Panel Long’l stiff'r Drain/m'hole DeckPanelLong'l stiff'rDrain/m'hole 0
6 Deck Trans frame (Web DeckTrans frameWeb 0
7 Deck Trans frame 0 Flange DeckTrans frameFlange 0
8 Sheer strake Panel Plate Sheer strakePanelPlate 15
9 Sheer strake Panel Long’l stiff'r \Web Sheer strakePanelLong'l stiff'rWeb 1
10 Sheer strake Panel Long’l stiff'r Flange Sheer strakePanelLong'l stiff' rFlange 5
11 Sheer strake Panel Long’l stiff'r \Web & flange Sheer strakePanelLong'l stiff rWeb & flange
12 Sheer strake Panel Long'l stiff'r Drain/m'hole Sheer strakePanelLong'l stiff'rDrain/m'hole 6
13 Sheer strake Panel 73 Insp Stringer \Web Sheer strakePanellnsp StringerWeb 16
14 Sheer strake Panel Insp Stringer Flange Sheer strakePanellnsp StringerFlange 11
15 Sheer strake Panel Insp Stringer Drain/m'hole Sheer strakePanellnsp StringerDrain/m'hole 8
16 Sheer strake Panel Insp Stringer Access/Peno Sheer strakePanelinsp StringerAccess/Peno 0
17 Sheer strake Panel Insp Stringer Flat bar stiff'r Sheer strakePanellnsp StringerFlat bar stiff'r 3
18 Sheer strake Panel Insp Stringer Bracket Sheer strakePanellnsp StringerBracket 2
19 Sheer strake Trans frame |Web Sheer strakeTrans frameWeb 5
20 Sheer strake Trans frame 15 (Web Access/Peno Sheer strakeTrans frameWebAccess/Peno 6
21 Sheer strake Trans frame |Web Stiffener Sheer strakeTrans frameWebStiffener 4
22 Sheer strake Trans frame Flange Sheer strakeTrans frameFlange 0
23 Side shell Panel Plate Side shellPanelPlate 0
24 Side shell Panel Long’l stiffr \Web Side shellPanelLong’l stiff rWeb 0
25 Side shell Panel 10 Long’l stiff'r Flange Side shellPanelLong’l stiff'rFlange 4
26 Side shell Panel Long’l stiff'r \Web & flange Side shellPanelLong’l stiff rWeb & flange 1
27 Side shell Panel Long’l stiff'r Drain/m'hole Side shellPanelLong’l stiff'rDrain/m’hole 5
28 Side shell [ Trans frame (Web Side shellTrans frameWeb 3
29 Side shell Trans frame 16 Web Access/Peno Side shellTrans frameWebAccess/Peno 2
30 Side shell [ Trans frame Web |Stiffener Side shellTrans frameWebStiffener 11
31 Side shell [Trans frame ﬁge Side shellTrans frameFlange 0
32 Side shell Stringer 1,2,3 M Side sheliStringer 1,2 3Web 0
33 Side shell Stringer 1,2,3 0 Web Drain/m‘hole Side shellStringer 1,2,3WebDrain/m'hole 0
34 Side shell Stringer 1,2,3 |Web Access/Peno Side shellStringer 1,2, 3WebAccess/Peno 0
35 Side shell Strin.ggr 123 Fla_nﬁs Side shellStringer 1,2,3Flangs 0
36 Long'l bhd Panel Plate Long'l bhdPanelPlate 5
37 Hull Girder Long'l bhd Panel Long'l stiff'r \Web Long'l bhdPanelLong'l stiff rWeb 7
38 Long'l bhd Panel Long'l stiff'r Flange Long'l bhdPanelLong'l stiff'rflange 4
39 Long'l bhd Panel Long'l stiff'r \Web & flange Long'l bhdPanelLong'l stiff rWeb & flange 0
40 Long'l bhd Panel Long'l stiff'r Drain/m'hole Long'l bhdPanelLong'l stiff'rDrain/m'hole 10
41 Long'l bhd Panel 44 Insp Stringer \Web Long'l bhdPanelinsp StringerWeb 7
42 Long'l bhd Panel Insp Stringer Flange Long'l bhdPanelinsp StringerFlange 6
43 Long'l bhd Panel Insp Stringer Drain/m'hole Long'l bhdPanellnsp StringerDrain/m'hole 1
44 Long'l bhd Panel Insp Stringer Access/Peno Long’l bhdPanellnsp StringerAccess/Peno 1
45 Long'l bhd Panel Insp Stringer Flat bar stiff'r Long'l bhdPanellnsp Stringerfiat bar stiffr 3
46 Long'l bhd Panel Insp Stringer Bracket Long'l bhdPanelinsp StringerBracket 0
47 Long'l bhd Trans frame (Web Long'l bhdTrans frameWeb 4
48 Long'l bhd Trans frame 19 [Web Access/Peno Long'l bhdTrans frameWebAccess{ Peno 1
49 Long'l bhd Trans frame |Web Stiffener Long’l bhdTrans frameWebStiffener 14
50 Long'l bhd Trans frame Flange Long’l bhdTrans frameFlange 0
51 Long'l bhd Stringer 1,2,3 (Web Long'l bhdStringer 1,2, 3Web 0
52 Long'l bhd Stringer 1,2,3 0 [Web Drain/m'hole Long'l bhdStringer 1,2, 3WebDrain/m'hole 0
53 Long'l bhd Stringer 1,2,3 Web Access/Peno Long'l bhdStringer 1,2,3WebAccess/Peno 0
Long'l bhd Stringer 1,2,3 Flange Long'l bhdStringer 1,2, 3Flange 0
55 Btm shell Panel Plate Btm shellPanelPlate 0
Btm shell Panel Long’l stiff'r \Web Btm shellPanelLong'l stiff' rWeb 0
57 Btm shell Panel 0 Long’l stiff'r Flange Btm shellPanellong’l stiff rFlange 0
58 Btm shell Panel Long’l stiff'r \Web & flange Btm shellPanelLong’l stiffrWeb & flange 0
59 Btm shell Panel Long’l stiff'r Drain/m'hole Btm shellPanelLong'l stiffrDrain/m'hole 0
60 Btm shell Trans frame ° (Web Btm shellTrans frameWeb 0
61 Btm shell Trans frame Flange Btm shellTrans frameFlange 0
62 Trans bhd Panel Plate Trans bhdPanelPlate 5
63 Trans bhd Panel Plate Collar Trans bhdPanelPlateCollar 1
64 Trans bhd Panel Stiffener Web Trans bhdPanelStiffenerWeb 3
65 Trans bhd Panel Stiffener Flange Trans bhdPanelStiffenerFlange 1
66 Trans bhd Panel 15 Stiffener Bracket Trans bhdPanelStiffenerBracket 3
67 Trans bhd Panel Insp Stringer \Web Trans bhdPanellnsp StringerWeb 0
68 Trans bhd Panel Insp Stringer Flange Trans bhdPanellnsp StringerfFlange 0
69 Trans bhd Panel Insp Stringer Access/Peno [Trans bhdPanelinsp StringerAccess/Peno 1
70 Trans bhd Panel Insp Stringer Flat bar stiff'r Trans bhdPanellnsp StringerFlat bar stiff'r 1
71 Trans bhd Panel Insp Stringer Drain/m'hole Trans bhdPanellnsp StringerDrain/m'hole 0
72 Trans bhd Stringer 1,2,3 Web [Trans bhdStringer 1,2,3Web 0
73 Trans bhd Stringer 1,2,3 0 Web Drain/m'hole Trans bhdStringer 1,2,3WebDrain/m'hole 0
74 Trans bhd Stringer 1,2,3 Flange Trans bhdStringer 1,2,3Flange 0
75 Ballast syst Lines Ejector Ballast systLinesEjector 1
76 IBaIIast syst Lines Ejector Bracket Ballast systLinesEjectorBracket 0
77 |Baliast syst Lines Discharge [Boits Ballast systLinesDischargeBolts 1
78 |Baliast syst Lines " Discharge |Bracket Ballast systLinesDischargeBracket 0
79 |Baliast syst Lines Sounding | Ballast systLinesSounding 1
80 Marine |Baliast syst Lines Sounding |Bracket Ballast systLinesSoundingBracket 0
81 |Ballast syst Lines Hydraulic | Ballast systLinesHydraulic 1
82 Ballast syst Lines Hydraulic IBracket Ballast systLinesHydraulicBracket 0
83 Ballast syst CP protection /Anodes [ rBaHast systCP protectionAnodes 1
84 |Balast syst CP protection : Anodes [Bracket Ballast systCP protectionAnodesBracket 0
85 |Ballast syst Access 1 Ladders platf. etc_ | Ballast systAccessLadders platf. etc. 1
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Anomaly location Qty Percentage
Deck 0 0%
Sheer strake 73 37%
Side shell 10 5%
Long'l bhd 44 22%
Btm shell 0 0%
Trans bhd 15 8%
Stringer 1,2,3 0 0%
Trans frame 50 25%
Ballast syst 6 3%
TOTAL 198 100%
Anomaly location Qry Percentage
Deck plate 0 0%
|Deck long'l stiff'r 0 0%
|Sheer strake plate 15 8%
Sheer strake stiffr 18 9%
Sheer strake insp. stringer 40 20%
Side shell plate 0 0%
Side shell long'l. stiff'r 10 5%
bhd 5 3%
Long'g bhd long'l stiffr 21 11%
Long'g bhd insp. string: 18 9%
Btm shell plate 0 0%
Btm shell long'l stiff'r 0 0%
Stinger1,23 0 0%
Trans frame 50 25%
Trans bhd 15 8%
Ballast syst 6 3%
|ToTAL 198 100%
Of which Qty Percentage
Drain or mousehole 30 15%
Access opening / penetration 11 6%
Flat bar stiffr 7 4%

Anomaly breakdown

Ballast syst Deck
6 4

Trans frame
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=
Data validation
Severity Occurrence Detectability Detectability Global Secondary cal
(pre action) (post
1 1 1] 1 Hull Girder Panel Plate Surface
3 2 6 2 Sheer strake Trans frame Long'l stiff'r Web
= 3 8 3 Side shell Stringer Insp Stringer Flange
8 5 10 4 Long’l bhd Lines Web Web & flange
10 7 8 Btm shell CP protection Flange Drain/m'hole
9 10 Trans bhd Access Drain/m’'hole Access/Peno
10 Ballast syst Stiffener Collar
Bracket Stiffener
Ejector Bracket
Discharge Flat bar stiff'r
Sounding Bots
Arrest & monitor CVI Grind sharp edges smooth, blast, recoat to arrest corrosion &
monitor annually (fly by CVI by ROV)
Hydraulic
Arrest & monitor CVI+  |Grind sharp edges smooth, blast, recoat to arrest corrosion &
monitor annually (CV1 + by ROV)
Anodes
Arrest & GVI Grind sharp edges smooth, blast, recoat to arrest corrosion.
Annual GVI by ROV
Ladders platf. etc.
Det assm't &/or repair  |Carry out further assessment to determine most appropriate

mitigation, or develop repair details

Structural repair

Hot or cold work repair - details TBC

Remove anode

During initial tank entry assess anodes & remove any for which
the brackets have the potential to fail while people are in the
tank.

Replace anode

Replace anode and also brackets if required

|Replace bolts

|Replace bolts of suitable material

Removal + temporary
access

Remove structure in danger of falling & put unsafe structures
out of service - install temporary access aids at each manned
entry

None

None required - however arrest & monitor will be minimum
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