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* Loss of data because the pig came to a stop or
ran too slow;

Unreliable data because of sensor lift-off,
waxed-up odometer wheel;

Random pig-bits fell off and now pose a crevice
corrosion risk inside the line;




EXPERIENCE ROSEN
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 Hudson to Tern 8" and 10" pipeline loops, 22km
each.

« Buchan to Forties C 55km x 12" oil export;
« Tartan to Claymore 24" x 27km oil export;
« Saltire to Piper 10km x 7.4km multiphase export;

* Clyde to Fulmar 11km x 16” multiphase
export line

* Fulmar to Judy wye 14" x 15km oil
export & on to 34" Norpipe & Teesside.

« Knarr 12” x 105km gas export line
dewatering & baseline intelligent pigging.
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WHICH IS MORE LIKELY? ROSEN
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SUBJECT: DAILY PROGRESS REPORT NUMBER: 015 FOR Tuesc
1.0 Safety
1.1  Accidents and Incidents
Total
Classification Descr. Rpt. No. Today Prev. Cumulative
Material Damage 0 0
Near Miss 0 0 0
NLTA 0 0 0
LTA 0 0 0
Pollution 0 0 0
Incidents 0 0 0
Other 0 0 0
Total (/] (1] 0
1.2 Meetings, Drills and Exercises
Total
Today Prev. Cumulative
" Induction Tours 0 7 7
Launcher/Receiver Information Safety Committee Meetings 0 1 1
\muncher General Safety Meetings 0 0 0
—— R ——— Securty mesting 0 0 0
total block wabvs 1o and closure (A) Project KO mesting 0 ! !
Tool-Box Talks 2 36 38
Jengh o oversize bourel (5) Drills 0 1 1
Iocaton of ckee s () Total - - -
tameter of icker e (D) f
diamator of ® Safety Comments h
diamotes of omiralines e 7] 5
gt Safety Observations:

typength of reucer (H)

o DK valve

Haight of lsuncher

‘availabie working space bahind lsuncher 1 & J

s heist avaiabie ayes o Oyes
capacity capacsy.
m naigr anneignt
IS lNCher SUPDRI WM. DO sgnslec? | Dyes o
Sphere launchina prs3 | Dyes o
nleens baskel 7 | O yes O
Tyes am
15 aceiver equipped wih g sguater 2
intpenal basks 2 Oyes an
A Closwrs
B !/ Access Area
s /
- Launcher/
] N i
{ \/ Pipeline F E Recaiver Pig Tray
\ N
"Block Valve vl —:H.— 1
— . P E——
Kicker T "
Line c

plezse mak the lacalions of aveilable verd valves s launcherl
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WHICH IS MORE LIKELY?
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SUCCESS FACTORS ROSEN
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When is the right time to pig & what other events have an effect on
—=:f\ Schedule & our job?

="

HA

3'd Parties

Tooling & What tools are we using, do we have spares, where are they & what
slincnss  condition are they in?

‘ People Just as we are not crane drivers or control room operators, we
depend on these people to successfully do our jobs. If do not
understand the problems they face, how can | expect them to have
any patience for mine?
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Schedule &
3rd Parties

empowere d by technology

Have we allowed enough corrosion to have taken place that we'll
measure a meaningful change in wall thickness since last time?

How long will it take to clean the pipeline to an acceptable surface
so the sensors can do their job?

Do we have enough velocity for the pig and do we need to take
advantage of a workover & well cleanup?

Overall offshore duration: 21-day limit, are we going to need a crew-
change? Is there enough bedspace?

Manual valves needing turned or a subsea launch/receive? ROV
and diving vessels are notorious for schedule slippage.
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SUCCESS FACTORS ROSEN

—— empowere d by technology

» Are there any other jobs offshore that mean deckspace is limited?

* When are supply boats scheduled and do contractors know when
the gear needs to be at the quayside?

* Intelligent pig supplier plays ‘not clean enough’ card during launch
decision to avoid liability from loss of data.

--1

el

r-

« Can we run more than one cleaning pig at a time? How do we
ensure they don’t catch up & risk damage to downstream ESDV &
pig-trap throat valve?
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SUCCESS FACTORS ROSEN

Tooling &
Equipment

empowere d by technology

Is the pipeline clear of internal obstructions: injection quills, 3D
bends, step-changes, dents from fishing or upheaval buckling?

How big should our gauge plate be? Should we run a profiler-pig?
Does we even have one?

Are there pig launching & receiving baskets, where are they, when
were they last maintained, do we need new ones & how long will
they take to fabricate?

Pig trap door seals. When were they last opened, were there any
anomalies, do we have spares, do we need new ones & how long
will they take to get?

Flexible risers? Is the ID a problem & how do we get a scraper
through without damaging the stainless internal carcass?
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SUCCESS FACTORS ROSEN

Tooling &
Equipment

empowere d by technology

How much wax is coming out, is it clean enough to launch the
intelligent pig yet or needs more cleaning? How many cleaning
pigs you got left?

UT inside water injection line, launch in a slug of diesel to help
waterproof connections. Uncertain of effectiveness but it's a
logistical issue & hands contractor a reason not to guarantee data.

How much wax, sand and LSA/NORM are we expecting to handle?
Are we ready with extra handling crew, logistics support, risk-
assessments & measures actioned?

How do we estimate pig location: by fluid volume pumped, density
changes, mechanical/radioactive source/sound signallers?
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SUCCESS FACTORS ROSEN

—— empowere d by technology

« The platform crew, to whom you're an inconvenience, will have to
adjust their rota to cater for pigging operations.

EH  If you're not offshore, do you need a site engineer to be your eyes
and ears on the platform?

 If you're not in the room when a decision is taken, you're out of
sight, out of mind.

« Site Engineer understands significance of wax consistency, the
platform's Area Technician may not, so you may not get photo or
video.
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SUCCESS FACTORS ROSEN
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« Have we briefed the platform crew about the wax, sand,
LSA/NORM we’re expecting them to handle?

HH « Vertical or horizontal pig launchers? We need a crane driver?
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‘Uh-oh: we didn’t think of that’

- The things that go wrong - at least, some of them.



FAILURE FACTORS ROSEN
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Nobody checked warehouse for door spares & there’s a
months-long lead time.

- Schedule-wrecking, but can not a show-stopper if numerous
other problems also need solving.

Pig battery only capacity for half-pipeline length.
Which half do we shoot first?

- Two mobilisations; crew fatigue, loss of familiarity in
event of crew-change.

Long, waxy line with multiple pigs running at once, risk
of damage to downstream ESDV & pig trap inlet.

- Extensive risk assessment required & tracking measures
to ensure location known at arrival.
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FAILURE FACTORS ROSEN
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Bi-Directional cleaning pig bypass ports left open.
- Run-time several factors longer than expected.
Pigs temporarily hanging up in 3D bends,
un-diagnosed until after expected arrival time.

- Numerous causes inc. small launcher volume not
launching with enough velocity for pig to pass
through horizontal pipework into vertical riser.

Pulling-eye on pigs inconsistent.

- Difficulty pulling pig out of trap, especially for
short pigs with no basket.
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FAILURE FACTORS ROSEN

Platform shifted job forward 2 days, chopper booking
changed - but nobody told contractor.

Foam or Bi-Di pigs breaking up on arrival, parts
disappearing up kicker line towards main separator.

- Valve line-up left through receiver for too long (foam), G,
unidentified sharp corners (barred-tee); either causes delays e
& potential shut-down to retrieve the bits. |

‘Umbrella’ style driving discs on intelligent pig risk not
inflating fully in low flow/differential pressure.

- Does the pig build account for flow conditions?
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FAILURE FACTORS ROSEN
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Multi-diameter sections of pipeline making pig selection
difficult.

- Pin-wheel scrapers are sized & sprung to push hard against
the pipe wall but might damage the internals of a flexible.

Pig-basket cracks up partway through job.

- Used-once, thin-wall with shoddy welding, demobilised then
forgotten about, nobody recognises what it is, rusting away
In the back of the warehouse.

- - G- G- @b @b

Flexible Rigid Spools PLEM tie-in PL401 Pipeline ¢ Riser
Riser (Template to PLEM) tie-in Spools
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; 4 March 2005
1D 'a':g'rg Task Name Durstion Start Firsh [P T Tue [ wed [ Thu | i | Set [ Sun [ Won | Tue [Wed | Tru | Fri [ S& | Sun | Mon | Tue [Wed | Tha | Fi | Se [ Sun | Mo | Tus [Wed | T | Fi | S [ Sun | Wen | Tus | Wed | Thu
15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 il 01 02 03 04 05 06 o7 0s 0] 10 11 12 13 14
1 [-/BBBB Platform Tasks 41d 150305 | 25.04.05
2 |Ed Repait BEEE Pig Trap Door (¥A-317) 4 150305 19.03.05 _
3 |[Ed BEBE Shutdawn 7 18.04.05 2204105
3 [ElAccelerated Cleaning Programme 19d 18.03.05 | 06.04.05 L,
& |Ed Mokiliz= A8A8 Rep Ofishore: Induction & Toolbox Talk 1 2003.05 21.03.05 ]
7 |EH Transport 34 PIl Dusl-Tardem D escaling Pigs to Logistic|  2d 180305 20,0305 —+
] Mahilis= 3# PIl Dual-Tandem Descaling P igs to 2488 2d 200305 220305 *
9 |Ed Launch & Azszess 12 Pig (Bare FoamiSwak) 1d 210308 20305 ||
10 Launch & Asze=s 2nd Pig (Bare Foam /Swak) 1d 220308 230305 +_*
1 Launch & Assess 3rd Pig (Bare F oam fSwab) 1d 230305 240305 ||
12 Launch & Assess dih Pig (Criss-Cross FoamfSwak) 1d 240305 250305 *-
13 \/ Demohilise 28280 Rep 1d 240306 25.0305 !
14 Launch & Assess oth Pig (Criss-Cross Foam/Swak) 1d 2503.05 26.03.05 [ ]
15 Launch & Asszess Bth Pig (Criss-Crozs FoamiSwak) 1d 260305 27.03.05
16 ﬁ I ohilize 88,08 Rep Oifshore: |ndudtion & Toolbox Talk 1d 260305 27.03.05
17 Launch & Asszes=s 7ih Pig (Dual-Tandem Descaling) 1d 2F030e 28.03.05 |
15 Launch & Assess 8h Pig (Dual-Tandem/Descaling) 1d 250305 29.03.05 —/
19 Launch & Aszess 9 Pig (Dual-Tandem Descaling) 1d 290305 30.03.05 |
20 i‘/ Dedision to GoMo-Soon Intelligent Pig Od 300305 30.03.05
pl Retun Pigs st BEEE to BEBE = hpping (Loditics Base) 4d J003.05 03.04.05
22 OptionalExra Cleaning Pigs as Appropriste d 300308 06.04.05
23 \/ Demohilise 28280 Rep 1d 300305 31.03.05
25 [=lIntelligent Pigging Campaign 16.5d | 3003.05 | 15.04.05
2% | Preparation of Equipment 5d 30.03.05 04.04 .05 #&
27 Retumn pigs from BEBE Shipping (Logi gics)to Peterhesc 1d 03.04.05 04.04 05
25 ﬂ Mobilizz PII Equipmernt from Cramlington to Peterhead/E 1d 04.04.05 05.04 .05
29 |Ed Muohilise PII Equipment from P eterhead ofishone 2d 05.04.05 07.04 105 g*
30 |EH Mabilise PIl crewto 2482 Indudion/Toalhox Talks 1d 07.04.05 05.04.05 F
3 |[Ed Mabilize &84A8 & Pl crewto BEBE: Induction/Toalax Tz 1d 07.04.05 05.04.02
32 |[EH Unpack/Chedk Equipment on A4 AEEBE 0.5d 03.04.05 05.04 .05 -*
33 Load, nun & receive 1t 141 6" Dual-Tandem Pig type SP 0.5d 05.04.05 09.04 .05 __|
34 Load, run & receive 13 14ME6" D Descaling Pig 0.5d 05.04.05 09.04 .05 -+
35 Load, run & receive 2nd 141 6" Dual-Tandem Pigtype SH 0.5d 030405 10.04 .05 |
36 Load, run & receive 2nd 146" D Descaling Pig 0.5d 10,0405 10.04 .05 -*
k) Load, run & receive 3rd 1416 Dual -Tandem Pig type SP 0.5d 10,0405 11.04 .05 [ |
38 i‘/ Optional: Mohilis2 addtional Pl crewto A0888 1d 11.04.05 12.04.05
9 ﬁ Load, run & receive 3rd 141 6" D Descaling Pig 0.5d 110405 11.04.05 -i
40 ﬂ Load, run & receive Profile vehicle 0.5d 11.04.05 12.04.05 [l
41 = Ot
42 &/ (Optional) Losd, n & receive 4th 1416 Dual-Tandem Fi 0.5d 13.04.05 13.04 .05 -1.
43 K/ (Optional) Losd, un & receive dth 14M6" D Descding Pit|  0.5d 130405 14.04 105 [ ]




; 4 March 2005
1D 'a':g'rg Task Name Durstion Start Firsh [P T Tue [ wed [ Thu | i | Set [ Sun [ Won | Tue [Wed | Tru | Fri [ S& | Sun | Mon | Tue [Wed | Tha | Fi | Se [ Sun | Mo | Tus [Wed | T | Fi | S [ Sun | Wen | Tus | Wed | Thu
15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 il 01 02 03 04 05 06 o7 0s 0] 10 11 12 13 14
1 EBW 41d 150305 | 25.04.05
2 | AT Repair BEEE Pig Trap Do (¥A-317) 5 4 1503.05 19.03.05 _ | ot A AR RS L WRARRARLERE R LR AN | ™' |
3 |Ed — 7d 18.04.05 25,0405 I E I
3 [=lAccelerated Cleaning Programme 19d 03.05 | 06.04.05 s Hewr Eﬁ PlgTrm D|:||:H"|:'||".|!|'_31?:| 4d
5 |Ed Mahilize A5 B Nep O TEree Traae o T oohox T alk 1d 200306 21.03.05 || -
7 |Ed Transport 34 PIl Dual-Tardem Descaling Pigs toLoigtic|  2d 18.03.05 20.03.05 —+ L L L
5 Mobilise 34 PIl Dusl-Tandem Descaling P igsto 4844 2 00305 | 220205 —— EIAEEE IErﬂ‘l Ed CIE Elnl'l'lg F mgrm‘ e 19[5'
9 |Ed Launch & Azszess 12 Pig (Bare FoamiSwak) 1d 210308 20305 ||
10 Launch & Asze=s 2nd Pig (Bare Foam /Swak) 1d 220308 230305 | ]
1 Launch & Assess 3rd Pig (Bare F oam fSwab) 1d 230305 240305 ||
12 Launch & Assess dih Pig (Criss-Cross FoamfSwak) 1d 240305 250305 *-
13 \/ Demohilise 28280 Rep 1d 240306 25.0305 !
14 Launch & Assess oth Pig (Criss-Cross Foam/Swak) 1d 2503.05 26.03.05 -*
15 Launch & Asszess Bth Pig (Criss-Crozs FoamiSwak) 1d 260305 27.03.05
16 ﬁ I ohilize 88,08 Rep Oifshore: |ndudtion & Toolbox Talk 1d 260305 27.03.05 i
17 Launch & Asszes=s 7ih Pig (Dual-Tandem Descaling) 1d 2F030e 28.03.05 !*
15 Launch & Assess 8h Pig (Dual-Tandem/Descaling) 1d 250305 29.03.05 —/
19 [ et eeaadan De scaling) 1d 200305 30,0305 T . T
an @& \DedaiontoGo.'No-GoonIntelligentPu 0d 300305 | 300305 Deczon to GoMoGoon ||'|‘[EI|HE|1 Fg 0d
pl Retun Pigs st BEBE to BEBE Shpping (Lodistics Base) 4d J003.05 03.04.05
22 oL bkl “,_,_:H'K 7d 300505 06.04 .05 *
23 Demohilise A8288 Rep - 1d 300305 31.03.05
25 Clinteligent PrggmyCampangn—__ | 16.5d | 300305 | 15.04.05 Demohilise AALA Rep 1d E—
26 ﬁ Preparation of Equipment 5d 300308 04.04 105
27 Retumn pigs from BEBE Shipping (Logi gics)to Peterhesc 1d 03.04.05 04.04 05
25 ﬂ Mobilizz PII Equipmernt from Cramlington to Peterhead/E 1d 04.04.05 05.04 .05
29 |Ed Muohilise PII Equipment from P eterhead ofishone 2d 05.04.05 07.04 105 g*
30 |EH Makilisz PIl crewto AA8% Indudtion/Toolbox Talks 1d 07 .04.05 08.04.05 F
3 |[Ed Mabilize &84A8 & Pl crewto BEBE: Induction/Toalax Tz 1d 07.04.05 05.04.02
32 |[EH Unpack/Chedk Equipment on A4 AEEBE 0.5d 03.04.05 05.04 .05 -*
33 Load, nun & receive 1t 141 6" Dual-Tandem Pig type SP 0.5d 05.04.05 09.04 .05 __|
34 Load, run & receive 13 14ME6" D Descaling Pig 0.5d 05.04.05 09.04 .05 -+
35 Load, run & receive 2nd 141 6" Dual-Tandem Pigtype SH 0.5d 030405 10.04 .05 |
36 Load, run & receive 2nd 146" D Descaling Pig 0.5d 10,0405 10.04 .05 -*
k) Load, run & receive 3rd 1416 Dual -Tandem Pig type SP 0.5d 10,0405 11.04 .05 [ |
38 i‘/ Optional: Mohilis2 addtional Pl crewto A0888 1d 11.04.05 12.04.05 h
9 ﬁ Load, run & receive 3rd 141 6" D Descaling Pig 0.5d 110405 11.04.05 -i
40 ﬂ Load, run & receive Profile vehicle 0.5d 11.04.05 12.04.05 [l
41 = Ot
42 &/ (Optional) Losd, n & receive 4th 1416 Dual-Tandem Fi 0.5d 13.04.05 13.04 .05 '-1.
43 K/ (Optional) Losd, un & receive dth 14M6" D Descding Pit|  0.5d 130405 14.04 105 [ ]




NEW TOOLS ROSEN

empowere d by technology

| did all this in with telephone, fax and email but now
we have Teams, shared Whiteboards and platforms
with their own 4G network.

We no longer have to carry paper & pen out onto a
rainy deck, struggling to keep it dry.

Now our checklists and procedures can be uploaded to
the cloud, downloaded to an intrinsically-safe
tablet and as the site engineer checks a box
and takes a photo, we can see it onshore
seconds later.
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ROSEN ENGINEERING SUPPORT ROSEN

—— empowered by technology

Martin Harley

" AN ams :
fiQueen'siGardens

86:‘19;'-:‘:J< :; e
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