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The intent of this PeerAssist is to conduct a line item review of both:
. Removing the Horizon LMRP and running the DDll BOP on the Horizon

lower stack
. Running the double Rarn or Valve preventerfualve on top of Hodzon

Flex Joint.

Specifically:

1. Assess the feasibiliW and risks associated with both operations
and determine the significance of these risks.

2. Examine the continqsncies and confirm that these are suffcient
and effective

3. ldentiff any needed, ore-work. modelinq. trials and tests for
pressure, inlerference, com patibility etc.

4. Assess and summarizethe relative merits of above options
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Most of the risks associated with these operations were identified by the
planning team and the proposed mitigations described in the review
discussion

The Review team has not repeated these risks and so this slide pack should
not be considered a complete listing of the risks and mrigations

Focus of Peer Review was to determine installation risks not e,(amine the
wider nor longer term implications - mission is to .stop the flow"
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Amazing amount of $brk been done - greet job in shorl time
Key riEke had all b€en identified - no significant addilional risks idenlified by review
Eem
Rerriew team believec that lhe EIOP on BOP has a great probabilly of successful
instalhtifi than the ram/valve on Fl€x joint

Rwiew team believes that lh€ BOP on BOP operation b feasible and can be managed
safdy

The Ram is the recommended option over the ball valve for the Ram^/alve on flex Fint
(caie of being unable to removc lhe LMRP fd BOP ofi BOP option)
Schedule pressures necd lo be gi\ren c€reful thought and stop points/decision points
clearly understood
Key operational risks
- Remoral of LMRP (lo!,v probability, high consequence)
- Dynamics (BOP placement, w€ather, timing e*c.)
- Subsea visibili$ and clce control
- Hydrate Managernent and Inhibition
Working 3 oplions (BOP on BOP, Ram on Flex-jdnt and Vah,/e on flex joint) is sketchirE
limited resource and could compromEe lhe success ot the sel€cted option
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. Ram's control system more complex than \ftalve but gives more options
. Valve closure a simpler operation (ROV) but re-opening vaMe may be

difficult - need to assess likelihood of being unable to re-open valve and
implications.

' Ball valve could hydrate after closure preventing opening
. Approval of ball valve by MMS as pressure coniainmenUBOP system is likely

to be a challenge

. TheRam b the recommendedchoiceoverthe ball valve
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BOP on BOP

' Uses equiprnent in func,tion for which it
wes advBed

. BOP on riser is stifferthan Valve on
DrilFpipe

' Hydrate inhibitor can be cirdrlated to H4
connector

Valve/Ram on Flex ioint

Offers alternaliv€ if presEure re€{riction
is in LMRP or LMRP cannot be removed

Approvd of Pressure Conlrol syetem by
MMS will be challenging

Removd of Flex joint boltE and making
up valve assembly is a unlue operation
gub4ee

No hydration inhibilion circulation
sysilem

Mule ghoe means lhat flange has to be
held higher abore connecla than BOP
and so more prone to trydrates

"O" rings could be pull€d out by venturi
forces as system ie landed
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. Focus on Hydr6{e Rbk3 ard Mitig.tions:

- Educate op€rations team on general Hydrate risks ard isuca (Proximity, timing,
chemistry pr6sure, temperdure effec*s)

- Decide on which new ideas we need to ptrrsue ard wfrich stror.rld be dropped? (e.g.
€Nnoud around base of BOP)

- Wh* l€6sons frorn coflerdam uould help on ROVS, hydrates, SIMOPS etc.?
- Quanlifyand model the glycol florvrate, volumeo, duration needed forefrective

placement and inhibition
. Adjust organizational druc.tur€ and establish boundarieG:

- Consider separate teams ior critical work fronls that need to be progre66ed, e.g.
ndrate inhibniql

- Develop resourc€ phn cbflnlng e66enthl personnel on rlg etc.
- Develop a (bclslon flou/ cfEt thd shou/s wtto makes declsions and anfldpates Wlat

its- consid€ring rehearsing ihese
- Establish the boundary conditions (e.g, regutatory) and delermine ifwe have best

tools, ard chemicals forthe job.
- Engage ROV contrador in hainirg, hidling etc,
- Corductcrfical operalione during daylight hours
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Docum€nl reque€ted on Status of Horizon BOP

DP sptem - need TO analysis and report

Assess Watch circle tightness

Welhead stress weight and bending calculations required

Loop cu rrent study lor leauing stack on stack - to be modelled
BOP Test requirementsy'certification - to be defined (fiming issue)

Evaluate use of anchor winch 7 to Dull ofi location to aryoid clash issues
To manage Ga6 around veaaels consider Waterspraying moonpool area

Review inhibition system to confirm adequacy and build in additions if
needed
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Manage potential leak path of Riser Fill up valve

Decide whether Glycol or methanol will be used for Hydrate inhibition

Confirm whether hot water could be used - ref. Enterprise study

ldenti! crifical parts that could be hydrated and could cause a problem if
hydrates expan6 or preventing locking/unlocking of connector

Hydrate inhi brtion - Assess adequacy/o ppo rtu nity for backu p

Determine hc ,v long can we can operate in the plume area while waitrng for
hyd rates to dbassociate

Evaluate opportunity for gas diverter on base on of BOP - flat plate with
funnel guide

Check Interference with lines
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Determine what is likely to be most successful way of pu{ing LMRp (Winch,
Q4000crane, denick)?
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. Enterprise interference - confirm stand off distance (multiple SlMOps)
. Approach path to be evaluated (current issues)
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What if LMRP already released? Confirm it's bcked when cuttirp riser
Da/elop unlalch plan (hssons from ROV operations during inilial response)
- Capabilitie€ and functionality of e4{D0 run yellow pod to activate connecior? Line

distancelSlMOPS
- Explore opportunity to access blue pod?
- Consider liftirp LMRP with Q40m?
- Risk of rctivating wrong funclions from pod.
- Aceumulator back-up
- Lessons from unlatch incidents
- Checking hydraulics

Assess operatim of ROV around plume with diamond saw
Drill pipe felling could car.rse a problem, seal face damage - consider leaving AX ring to
protect seal face

E\aluate LMRP stability with pod which wif, up6et \nalue?
ROV ring removal in plume - visibility, lifting forces when lned, ROV Tsling reter€nce
points, model orlrial ring dacemenl and ring placement tool (horsestroe)?
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De^relop decision tree on rigil vs. hydraulic relense of nng gasket
Hydrabs in diverbr joint - Could glycol be inl:cted inlo diverler joint? Pump dorut b@st
lire?
Riek of riser plugging with hydratee
Progre6s design of external grip ring g6l(e{ removal tool
Evaluate feGibilityfvalue ot snubbing in the stack wrth clump weight/oompen6ated clane
Landing EDP - consiler design funnel on base of BOP to hetp centralize
Oetermine how ldE lo u/ait before latchir€ to gir/e time for warmirE/dissociation
Evaluate use of shroud to hold hydrate inhibitor if methanol used?
Degre€ of control \ryith stack placemenl? Lees than 1 fool - clooer is better for hydrate
ternp management and need to land BOP quid<V - (temperalure should help on-\renturi
effect)
Guidance syatem such that BOP is positively in place before landinq assumino loss of
visibility, involving ROVoperators and consider horr Horizon stack;ould be udlised?
LaleEl movement is a iak with cunenis - use marker to rehearse accuracy of
phcefnent

l-low to manage loss of Msibilig when hnding BOP? Referencing between stacks?
DDll is the right rb for his work but need rig DPO operators involved in procedurcg
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Hydrate potential f there is a small leak at the connector? Methanol

Pressure Build up when wdl shut-in - howto manage bieed of pressure,
risks to rig,

Develop an Ext strategy ilthings go awry
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Operation is different - using much equipment with which crews are u nfamiliar
Hydrates more of a problem than for BOP on BOP - landed higher, less inhibitor
"O" fing seals could be a problem. Record of such issues not good - venturi forces
on nngs.

Stabbing over obetruction once cut ofi horizontally is a risk
Risk of drillpipe stub having lateral force that prevents centering of flange
Bolt loosening and shearing is a risk as is number of tools
Time frame and resources to carry three options

Significantly lower probably of success lhan BOP on BOP
Looksto be doable but not recommended a first choice
Involves holding pressure in E/Etem not normdly used for this (flex-joint and riser
connect below ram/Valve) - ok as diverter E stem but more risk as cappng system
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' Failure to remove all bolts - what are load imptications if not all the bolts are
repaced because of stud blocking hole

. Operation of breaking out and making up flange bolts subsea has not been
done before - (normally a surface operation). Nwvtools and procedure and
only lwo tool€ available.
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Status of wear bushing in Flex-joint and latch mechanism needs to be
confirmed
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Capping stack certif cation/MMS bsue

Emergency disconnec't

Need to understand schematic of control system

Opportunity to have both full BOP and capfing stack in water simultaneously has not been
evaluated.
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System not set up to provide glycol inhibition - ROV hot stab/choke and kill
injection

Potential for mule shoe to damage sealing face

Evaluate engineering an dernal funneUguide for assisting alignment

Deltelop contingency plan for cufting mule shoe without creating a seal area
problem

Level of confidence of ROV probing on potential stick up objects
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. Need to understand closing volumes and control sequencing (normally

oubide seal first)
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' Connectorrelease fluid volumes
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Pressure lock of ball valve as it is partiaily clo€ed? Torquetests been
conducted indicating OKto close underflow
Hydrate could collect above ball valve in the valve cavity, which will make
opening of valve very difficult - water ingress?

MMS acceptance of ball valve likely to be a challenge
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Station Keeping

Making up Flange

Hydrates on BOP/Seals

Flex-joint conneclion

Slabbing/Pressure integrity

What,sin LMRP

What happens on LMRP Release

Connecto( Oamage

Latching & Bending moments

Making it work

Failure to undeGtand downGides

Reconnecting Stack

Seal Damage

Disturbance of something in stack

Whatwe don't know

ROV Camera Msib'ility

Plume

Safety of '176 Psople on Rig
Equipment

Unableto Re-connect
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1 Jon Turnbull - Bp
2 GaryWl f -Bp
i Andy Frzelle - BP
, Joe Dean Thcmp6on - WWC
5 Larry Talley - ExonMobil
:. Mario Lugo , EoonMobil
7 Bobby Mohan - E{onMobil
5 lvafi Maetla - Bp
S. William Stringfellw - TO
1D MikeBlue-TO
11 Jess Richar&-TO
12 Steren Walker - TO
13 LarryWitl iamson - Mt S
14 Kdl Lebhrc -Ooearefing
15 Gein Krdd - BP
16 Chadie Holt - BP
1l Stere Walker- CfW
1n CodyEaLart-CtW
19 Johnnie Kctria -CtW
:O Charles Cudb - CIW

R.vlw T€am tol Rarwdve on Flexlolnt
I Mario Lugo (E)Kn Mobil)
.1 Karl Leblanc (Oeaneering)
3 Lary Talley (Ercn Mobit)
4 Joc Dean TfEmpstr (Wild Weil Conhot)
5 GaryWutf{BP)
6 Andy Frrelle (BP)
7 Jon TmbLll GP)
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