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OIL & GAS

I0GP / I1SO TC67 / SC7/ WG7
& 1SO 19905 — SSA of MOUs

Status report for City, University of London - Jack-Up Conference 2017
With focus on updates in 2"d Edition of 1SO 19905-1
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Outline

Aim:
= To provide a brief update on WG7’s standards ISO 19905-1, -2, -3 and -4
Some detail on the changes included in Revision 2 of ISO 19905-1

= Some background

= WG7's standards

= ISO 19905-1 - Timeline and status

= ISO 19905-1 - So what was new in 19905-1:2016 (Second Edition)
= [SO 19905-1 - Plan for third edition

= Status of ISO/TR 19905-2

= Status of ISO 19905-3

= Status of ISO 19905-4
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Background

Surface Equip. || Materials

— ]

Subsea Equipment \

19900-series
SC7 Standards

Drilling Equipment

Mechanical Equip.

Pipelines

Piping & Valves

19900-series is part of a much larger suite of standards for P&NGI
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WG7’s standards:

19905-1 - Site Specific Assessment (SSA) of mobile jack-up units.

19905-2 - Technical Report, including a Go-By (or “detailed example
calculation”).

19905-3 - SSA for Mobile floaters.
(P53: Leader John Stiff)

19905-4 - Emplacement and removal
of jack-ups.
(P54: Leader Mike Hoyle)

For further details on development of 19905-1 see:
ISOPE 2006-PM-06 Jack-Up Assessment Past Present & ISO Hoyle, Stiff, Hunt, Morandi
OMAE2011-50056 Jack-Up Assessment — The Voyage to an ISO Hoyle, Stiff, Hunt
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19905-1 Time Line & Status

= ISO 19905-1 First Edition published August 2012

= OTC2012 launch session. The
papers discuss a good number
of technical advances.
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19905-1 Time Line & Status

Errata was originally planned for 2012, but

. . INTERNATIONAL 1SO
further topics were embraced and it became a STANDARD 19905-1
Minor Revision, capturing typos and editorial —
issues as well as some technical updates.
= Eventua”y the SeCOnd Edltlon WaS pLIb“Shed |n Pe(li:rolel_.lmang_natural_gas
Industries — Site-specific assessment
January 2016. (;fntl(l).bile offshore units —
]ack—lips
it’fiﬂc;zlii; z:'unﬁ:;;r’zl:: :f ::; ,‘?i naturel — Fvaluation spécifique au
= The technical changes are summarised in the P : s s s

following slides.

Minor changes to layout, etc. that do not affect
understanding are not listed.

= There are some new glitches - some are
captured in the following.

Reference number
150 19905-1:201M6(F)

@180 2016
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So what was new in 19905-1:2016 (Second Edition)

= Quite a number of changes as a result of updates to 1SO’s protocols. These
include:

— Updated standard text in the Foreword

— Changed approach to citing bibliographic references:

— Definitions: Revised approach to notes and referencing definitions from other
standards:
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So what was new in 19905-1:2016 (Second Edition) — cont.

— Equations are now Formulae
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So what was new in 19905-1:2016 (Second Edition) — cont.

= Revised definitions:
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So what was new in 19905-1:2016 (Second Edition) — cont.

= Revised wording re special survey period in:

10.6 Fatigue analysis

A fatigue analysis is normally undertaken during the jack-up design phase. For jack-up operations of shorter
duration than the RCS special survey period-eHire—years, fatigue analysis is not required provided that an RCS
structural integrity regime, or equivalent, is in place. For jack-up operations of relatively long duration, see
Clause 11.
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So what was new in 19905-1:2016 (Second Edition) — cont.

= Revised wording re special survey period in:

13.1.4 Fatigue limit states

For jack-up operations with a duration less than the RCS special survey period, a fatigue analysis is not required,
provided that structural integrity is maintained through an appropriate programme of inspection. For long-term
applications, fatigue shall be considered in accordance with Clause 11.

MOTE The special survey period is normally between five and sight years.

11 DNV GL © 2017 19 September 2017 DNV-GL



So what was new in 19905-1:2016 (Second Edition) — cont.

= Update in 5.3 Selection of limit states / a) Ultimate limit states (ULS):

12 DNV GL © 2017 19 September 2017 DNV-GL



So what was new in 19905-1:2016 (Second Edition) — cont.

= Correction in first definition of D, in 8.8.1.1.:
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So what was new in 19905-1:2016 (Second Edition) — cont.

= Clarifications in 13.8 Overturning stability assessment.:
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So what was new in 19905-1:2016 (Second Edition) — cont.

= Clarifications in A.6.5.1 Geoscience data /7 A.6.5.1.1 General:
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So what was new in 19905-1:2016 (Second Edition) — cont.

= Table A.8.3-1 — Formulae for determining the effective shear area for
two dimensional structures.

= S=»s in diagrams

This error also in SNAME T&RB5-5A
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So what was new in 19905-1:2016 (Second Edition) — cont.

= Clarification in A.9.3.2.1.4 Backfill:

= Clarifications and addition to key for Figure A.9.3-7 — Estimation of limiting
cavity depth:

There may be other instance of mudline that should be changed to sea floor
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So what was new in 19905-1:2016 (Second Edition) — cont.

= Updates in A.9.3.2.2 Penetration in clays
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So what was new in 19905-1:2016 (Second Edition) — cont.

= Formula updated in A.9.3.2.6.3 Punch-through: two clay layers:

D;H}s“h +p.] = ANsds . +p.) (A.9.3-11)

[l o 1 F

H
Q, =4 [EES'M_ +Ns (1+02

= A.9.3.2.6.4 Punch-through — Sand overlying clay

Equation messed up:

Qy =Qu, —AHy' +2AH(Hy' +2p_ )K _ tan(g | B) (A.9.3-15)

Ks tan(phi/B) should be Ks tan(phi) / B
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So what was new in 19905-1:2016 (Second Edition) — cont.

= A.9.3.2.6.4 Punch-through — Sand overlying clay

Figure A.9.3-12 — Bearing capacity ratio versus coefficient of punching
shear for spudcans

— Curves removed for Qj5,/Qsang < 1.0

S
12
e

10 //1/ { // -
. s 3.
6 /'/ 7 ;/ o
N e -
” /// — |

L

o

° 0 o1 02 03 04 05 068 OF 08 09
and text added: Qosay
Qsand
The bearing capacity for Quay / Qsand ratios less than 0,1 may be calculated using the methods described in either
A93.2.64 or Annex E.3.
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So what was new in 19905-1:2016 (Second Edition) — cont.

= A.9.3.2.6.4 Punch-through — Sand overlying clay

Figure A.9.3-12 — Bearing capacity ratio versus coefficient of punching
shear for spudcans

— Definitions clarified for Qg,, and Qgng
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So what was new in 19905-1:2016 (Second Edition) — cont.

= A.9.3.3.2 Ultimate vertical/horizontal/rotational capacity interaction
function for spudcans in sand and clay.

Limitation added in:
a) The clay formulation ...
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So what was new in 19905-1:2016 (Second Edition) — cont.

= Correction to Figure A.9.3-15 b) — lllustration of the adhesion envelope
modification

@ |
. “a” not a Q\"

R
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So what was new in 19905-1:2016 (Second Edition) — cont.

= Update to: A.9.3.4.2.1 Embedment
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So what was new in 19905-1:2016 (Second Edition) — cont.

= Corrected subscript in Figure A.9.3-18 b) — Vertical-horizontal foundation
capacity envelopes (1 of 2)

(FuFyore =
0.5 Qvlrmm
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So what was new in 19905-1:2016 (Second Edition) — cont.

= ... and messed-up Figure A.9.3-18 b) — Vertical-horizontal foundation
capacity envelopes (1 of 2)

(FuFyore =
0.5 Qvlrmm
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So what was new in 19905-1:2016 (Second Edition) — cont.

= Corrected subscript in Figure A.9.3-18 ¢) — Vertical-horizontal foundation
capacity envelopes (1 of 2)

)
(et e o+ sl Frn = L UEIFEGRD - FeFuoral1@uns - (FrFuonal
e g Be [
(Frdyong =
0.5 Q’-"r?-ﬂ:ﬂ.'H
IflrE.-‘-.nn""E"-li o
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So what was new in 19905-1:2016 (Second Edition) — cont.

= ... and messed-up Figure A.9.3-18 ¢c) — Vertical-horizontal foundation
capacity envelopes (1 of 2)
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= A.9.3.6.2 Level 1, Step 1la — Ultimate bearing capacity check for vertical
loading of the leeward leg - preload check (pinned spudcan)

In equation (A.9.3-62) + replaced with +

Fy <Vio /Tapre * Waso — Bs (with backfill) (A.9.3-62)
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So what was new in 19905-1:2016 (Second Edition) — cont.

= Corrected key to: Figure A.9.4-1 — Soil particle size and seabed mobility
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So what was new in 19905-1:2016 (Second Edition) — cont.

= Updated A.10.4.2.2 Stiffness

= Updated A.10.4.2.5.3 Stochastic dynamic wave response

31 DNV GL © 2017 19 September 2017 DNV-GL



So what was new in 19905-1:2016 (Second Edition) — cont.

= A.10.4.2.5.3 Stochastic dynamic wave response

Figure A.10.4-1 — Periods for wave force cancellation and reinforcement
as a function of leg spacing

Correction to horizontal axis label in part b) S = f

32 DNV GL © 2017 19 September 2017 DNV-GL



So what was new in 19905-1:2016 (Second Edition) — cont.

= Updated A.10.4.3.4 Vertical radiation damping in earthquake analysis
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So what was new in 19905-1:2016 (Second Edition) — cont.

= Updated: A.10.7 Earthquake analysis
A.10.7.1 General
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So what was new in 19905-1:2016 (Second Edition) — cont.

= Updated Key to Figure A.12.1-1 —Typical components of typical jack-up
chord cross-sections

= And part b)
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So what was new in 19905-1:2016 (Second Edition) — cont.

= Introduced a typo in Table A.12.2-3 — Cross-section classification —
Outstand components
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So what was new in 19905-1:2016 (Second Edition) — cont.

= A.12.4.3 Member moment amplification and effective lengths
= Introduced a typo:

— B =1,0 for (i) members in tension, or (ii) members in compression where the individual member
forces are determined from a second order analysis, i.e. the equilibrium conditions are formulated
on the elastically deformed structure so that local p-B effects are already included in M ;

= Updated:
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So what was new in 19905-1:2016 (Second Edition) — cont.

= Re-cast formula A.12.5-2 in A.12.5 Strength of tubular members
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So what was new in 19905-1:2016 (Second Edition) — cont.

= ... and the subsequent Table:
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So what was new in 19905-1:2016 (Second Edition) — cont.

= Similarly for triangular chords in A.12.6.1 General:

= Key to Figure A.12.6-1
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So what was new in 19905-1:2016 (Second Edition) — cont.

= ... and updated the subsequent table:
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So what was new in 19905-1:2016 (Second Edition) — cont.

= Table A.12.6-2 — Effective shear area for various cross-sections

Added limitation in legend

Closed sections with inclined plates 0,9 Zfcos(0:) A_]

T is the tlange thickness of a welded T-section.
& is the web thickness,

. is the overall depth of cross-section.

d  is the web depth; for rolled sections measured with respect to root radii, for welded sections measured between inside
faces of flanges.

b is the overall breadth of cross-section.

A is the area of cross-section.

A . is the area of rectilinear component |,

f:. is the angle between the shear force direction being considered and the larger dimension of the cross-section of
component = for & £45°, cos(&) = 0if & =457
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So what was new in 19905-1:2016 (Second Edition) — cont.

= A.12.6.3.2 Interaction equation approach

Inserted missing brackets in Formula (A.12.6-39):
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So what was new in 19905-1:2016 (Second Edition) — cont.

= Annex C: Figure C.2.4-1 — The drag-inertia method including DAF scaling
factor

Errors:

(MPMEgy)? = (CrsOrs)? + (CgiOg;)* +
2PRr(CrsOrs) (CriOri)

v

M = 3,7 Ors(cp=0)

v

MPMEgry = Hrg + MPMgq
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So what was new in 19905-1:2016 (Second Edition) — cont.

= Anhex E

Corrected o to “a” in 4th bullet

E.1  Guidance on A.9.3.2.2: Penetration in clays — Bearing capacity factors of Houlsby
and Martin

Presented below is the theoretical solution for the bearing capacity of circular conical foundations on clays of
uniform and increasing strength with depth as provided by Houlsby and Martin (2003).

In Tables E.1-1 through to E.1-5, the bearing capacity factors are defined for:
— cone angles 8 of 60° 90%, 120°, 150" and a flat plate of 180%;
— normalized embedment depth (D/E) of 0,0; 0,1; 0,25; 0,5; 1,0 and 2,5;

um Detween 0 and 5 where p is the rate of increase in undrained shear
strength with depth, from a value of 5, at the sea floor;

—  wvalues of shear strength gradient o B/s,

— roughness between smooth (a = 0] and fully rough (a= 1).
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So what was new in 19905-1:2016 (Second Edition) — cont.

= Divided Annex B into separate tables for Action and Resistance factors for clarity.

Messed up Figure C.1-1 — Sample leg-to-hull connection component
combinations

The Examples of jack-ups in each category are no longer aligned with their
counterparts in the “tree” above.

= Update in E.2 Guidance on A.9.3.2.4 — Penetration in silica sands
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ISO 19905-1 — Plan for third edition

We have a list of 19905-1 carry-forwards from the first edition that are not covered
in second addition - and a list of new/updated topics that has grown with time.
These include:

— Interaction with 19900 (delete C & S definitions from 19905-17?).

— Interaction with 19906 re ice loads/management. Think this is closed following
F2F meeting in September & subsequent correspondence?

— Update GoMex Annex H.3 for latest metocean data - links to a US 2" Ed
comment. IADC/API addressing this. Hoping that ISO will be adopted by API!

— Broadening guidance for TRS areas (need input from GoMex H.3 Annex
group).

— Resolving the extreme value to use from time-domain analysis (following
Steve Winterstein’s comments that MPME is wrong at the API reliability event
in 2014).

— Investigation of the additional load-cases near resonance
(funded study needed).
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1SO 19905-1 — Plan for third edition (cont)

= Geotech - P4 Task groups have been reviewing/resolving issues
including:
— New E.4 on calculated or “virtual” foundation capacity;
submitted for inclusion.

— Resolve differences between info from UWA and SAGE on differences
between Horizontal and Moment capacities for deeply penetrated
foundations from older (as used in 19905-1) and more recent work;
getting there.

— Addition of guidance for e.g. spudcans founded on sand under soft
clay; work in progress.

— Review of gross vs net bearing capacity in terms of foundation yield
surface.

— Review of foundation sliding resistance factor.

— Addition of UWA ultimate horizontal and moment capacities for a
normally consolidated clay profile
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1SO 19905-1 — Plan for third edition (cont)

= Earthquake:

— Improving presentation of requirements (presently scattered so that
some are easy to miss); mostly done.

— Updates on frequency dependent damping — inputs now received from
ExxonMobil’s Adel Younan - need to finalise with input from Karthi.
Not straightforward!

= Acceptance criteria
— Updated shear area guidance for Chord-sections; ready for insertion.

— Inclusion of better column curve for high strength tubulars (19902
should lead on this — John Stiff has e-mailed Moises and Nigel, but
resistance from Paul). Note that NO want to revert to “worse” DNV
curves.

— There are also other 19902 strength updates (cosine interaction,
torsion) to capture.
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1SO 19905-1— Plan for third edition (cont)

Where are we?

= Hoping to have draft for third edition by early 2019, and to get published early in 2020
i.e. ahead of the next formal review (due in 2021). BUT SOME UPDATES DEPENDS ON
FUNDING.

= Panels progressing well; need to collate the inputs into a sound Word start point (still
finding errors in the one we have been given)
... BUT ... Some of the action items will not progress without funding/corporate
prioritisation:
— Further studies on deep penetration H & M soil capacity.
No 1 on IADC priority list — and probably “in-progress”.

— Review adequacy of additional load cases near resonance. Stock/Perry have proposal
in with IADC Jack-Up Committee (I1JUC) that was updated at Nov 2014 P3 meeting.
No 2 on IADC priority list.

= We will need an editorial (ERP) meetings at some stage - funding will be needed for
some ERP members.

= The ongoing activity has enabled us to keep the core Panels together; in some instances we
need to identify succession plans.
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Status of ISO/TR 19905-2
Jack-Ups, Commentary and Example Calculation

= Published December 2013 after
lengthy saga to get parallel CEN
approval required by Geneva
convention.

= The ISO is dated 2012, to match
references in 19905-1, but CEN & BSI
have dated their wrappers December
2013.

= A few glitches, but no show-stoppers.

= Will need to be updated to embrace
material supporting the changes in
the Third Edition of 19905-1, when
published.
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Status of 1SO 19905-3
Site specific assessment of mobile floating units

= Thanks to the good work by John Stiff and

INTERNATIONAL ISO
Panel 53, the First Edition of STANDARD 19905-3
ISO 19905-3 will be published shortly. We s
are currently reviewing the pre-publication
document.
Petroleum and natural gas
industries — Site-specific assessment
of mobile offshore units —
= There are a number of Technical comments P g it
from the ballot on the FDIS of the First Il o gor el — Fluein e s

Partie 3: Unité flotiante

Edition that will have to be carried forward to
the Second Edition.

Reflerence number
1S0 19905-3:2017(F)

@180 2017
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Status of 1SO 19905-4
Emplacement and removal of jack-ups [Going on and off location]

= Panel 54 is working on this with the objective:

" Capture the topics to be addressed and the technology and procedures to address them

with the objective of providing guidance for the aspects to be considered for the emplacement
and removal of jack-up units from location.

The guidance for site specific operations will address:

— The procedures and communication methods to keep the operational risks within tolerable
limits.

— The situations to be addressed and provide guidance as to how to assess these with the
goal of allowing the operability of rigs to be assessed using an appropriate and consistent

methodology. "
= We will have our 6th Panel 54 meeting on Thursday this week.

= We are on a 3-year time line that started in February this year. Need to complete the
technical work within about 2 years i.e. February 2019.

= Lots of interest (now 25 organisations and almost 90 people on the correspondence list) but
perhaps too little engagement.

= Intend to publish the Normative and Informative Annex A first, with any other Annexes that
are ready.

= Remainder of the Annexes in a subsequent edition.

= We will need editorial (ERP) meetings at some stage - funding will be needed for some ERP
members.
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Looking Forward

= Need to maintain the Technical Panel
momentum that we have regained

= Continue to progress the 19905-1 topics
for Rev 3.

= Aim for 19905-1 Rev 3 for issue before
the 5-year review.

Should publish 19905-3 this year.

Continue to progress 19905-4.

We need funding in order to pursue some
technical issues.

We need new blood in the WG & TP’s,
and a succession plan at all levels.
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And last, but not least ....

Thanks to all who have contributed to
19905-1, 19905-2 and 19905-3 over all the
years

and those working on 19905-4
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The End (or is it just The Beginning)

Mike Hoyle
Mike.hoyle@dnvgl.com

+44 20 3816 4928
+44 77 4779 5443

www.dnvgl.com

SAFER, SMARTER, GREENER
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