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Rhyl field, a new discovery by combining
basic geological principles with advanced
seismic imaging in the Irish Sea

Presented by: Gavin Ward, RISC UK

Data provided courtesy of Serica Energy
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; Disclaimer @R;’SC

The statements and opinions attributable to the presenter and RISC (UK) Ltd (RISC UK) in this presentation
are given in good faith and in the belief that such statements are neither false nor misleading.

In preparing this presentation RISC UK has considered and relied solely upon information in the public
domain. This information has been considered in the light of RISC UK’s knowledge and experience of the
upstream oil and gas industry and, in some instances, our perspectives differ from many of our highly valued
clients.

RISC UK has no pecuniary interest or professional fees receivable for the preparation of this presentation, or
any other interest that could reasonably be regarded as affecting our ability to give an unbiased view.

This presentation is the copyright of RISC UK and may not be reproduced, electronically or in hard copy,
without the written permission of RISC UK.

* This presentation examines what a top depth structure map should look like.

 The structural image is ‘confused’ by the seismic response and the velocities in the overburden.



@ Content @R:’SC

1. New Field context Where’s the field?
= Location Y

= Creaming curve and size

= Time line

2. Critical Success Factors

Reservoir =
Lower Triassic
3. Evolution of mapping (Ormskirk Sst)
= Volcanics
= QOverburden

Structural styles

= Seismic velocity fields

Trust geology over algorithms

Source: Ant Track Extraction derived from PSDM reprocessed seismic - 2014

Reference = Devex 2014 (http://www.devex-conference.org/programme _archives/presentation-archives.php)
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East Irish Sea Field Size Distribution (IHS Enerdec data)

Rhyl is a P40 discovery

P5

Over 100 Bcfe of Reserves
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@ Mature and Busy Offshore Area

@R!SC

Rhyl

/ A

Time Line
2006 — 24t Round application

2007 — Licence start 15t April

2008 — First Seismic reprocessing
2009 — Discovery 113/27b-6

2010 — Geo model and Wind licence
2011 — Shallow seismic

2012 — Appraisal and Dev drilling

2013 - First Gas 31t March
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@ Mature and Busy Offshore Area @R:’SC
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@ Pre Rhyl Field Drilling
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113/27-1 (Ramsey)
1986 Esso Dry with
residual gas shows

Morecambe
North Field
1 Tcf [

Magnetic Anomalies
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Reference = Devex 2014 (http://www.devex-conference.org/programme_archives/presentation-archives.php)
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@ Pre Rhyl Field Drilling
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113/27-1 (Ramsey)
1986 Esso Dry with
residual gas shows

113/27b-6 Centrica
Dec 2009 Rhyl Field
Discovery

113/27-3 Esso 1988
Extension to Millom
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Reference = Devex 2014 (http://www.devex-conference.org/programme_archives/presentation-archives.php)
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Rhyl Geoseismic and Drilling
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Rhyl Geoseismic and Drillin
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@ Successful Oil and Gas Finders Use Geological Principles /@R;’SC

Priority #1

Seismic velocities not the same as rock velocities
Compression can create lineaments

Understand relay-ramp fault structures

Deep structure can/will control shallow structure
lgneous dykes follow paths of weakness (i.e. faults)

A A

Understand formation of L.Triassic pull-apart structures

Dr. Peter R Rose, AAPG Short Course

“Successful oil and gas finders ensure that their interpretations are geologically and geometrically valid

in three dimensions —e.qg. M.C. Escher”
Dan Tearpock, AAPG ‘Ten Habits of Successful Oil Finders’




@ Evolution of Rhyl Maps
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Reference = Devex 2014

(http://www.devex-conference.org/programme_archives/presentation-archives.php)
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North Ir

South Extended D2 sill to left (south) to fit
250— magnetic data BUT no intrusives
200— encountered in well 113/27b-6.

150 —
100— Calculated
Magnetic mag_netlc response

values (nT) -
= Observed
:22: magnetic response

113/27b-6

113/27-1

Basic Geology
= Lineaments are Stress Fields

Reference =Devex 2014 15
(http://www.devex-conference.org/programme_archives/presentation-archives.php)
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Shallow Velocity Field fAp!SC

Elevation time [ms]
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= Excellent imaging of the base quaternary channel
systems in Rhyl area

= Good correlation between channel orientation and
underlying tectonics

= Good imaging of Dykes over northern extension
achieved on the PSTM

= |nterpret and include in PSDM velocity model (RTM)
= |mpact the GRV on western side of Rhyl field

o
M Time slice

Base Quaternary depth
PSTM 2013.
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Triassic Pull-Aparts : SNS v EIS '/@R;’SC
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@ SNS Lower Triassic Pull-Apart /@R;’SC

Southern Gas Basin (Quadrant 48)

Basic Geology
. ertia = Analogues

Terti d : -

ertiary muds (Bunter in SNS is
Cretaceous chalk Sherwood in E|S)

claCEl
Jurassic & U.Triassic mudstones & halite Jurassic
& \

L.Triassic sandstones U Triassic & e
U.Permian halite l LC_;Z%JLE% =0 f;
L.Permian sandstones Permi_an

Carboniferous sandstones & mudstones Y B = L )




@ SNS Lower Triassic Pull-Apart

@R!SC

East Irish Sea Basin has
undergone inversion
and removed Tertiary & Cretaceous

Quadrant 49
Triassic
‘Pull Apart’

Basic Geology

= Analogues
(Bunter in SNS is
Sherwood in EIS)
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@ Smooth Migration Velocities

@R!SC

meiers)
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Old velocity model assumed simple velocity field

FIT10Ad el
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e

e A s

= SLOWER

not recognising

faulting or invetsion=

L.Triassic
Sandstones

FASTER

Halite beds create anomalous velocities not previously considered

Basic Geology
= Seismic Velocities are not
same as Rock Velocities
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@ Combining Theory and Data

@R!SC

Shear fault or dyke?

Triassic
Pull-Apart

Shear fault or dyke?

Negligible Throw A~\‘=_‘,=vé ~

across lineaments
as mapped

Triassic
Pull-Apart

East-west seismic discontinuities
have negligible throw and are
shear faults, not dykes as
previously interpreted. (Dykes at
Ramsey well exploited previously
existing crustal weakness/shear)

Shears set up by offset
in Tynwald graben fault

Shears created as a response
to compression following
extension of the Tynwald
graben
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@ Geology v Processing

A

Original seismic did not reflect geology

Reference = Devex 2014 (http://www.devex-conference.org/programme _archives/presentation-archives.php)

Point diffractions and
migration smiles
(velocity problems) at
compressional shears
and dykes

Improved image with
velocity inversions and
shorter period changes
to velocity field. Dykes
however still problematic

26
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@ Post Drill Mapping @R;—'SC

H 113/27-1 Production data AND more mapping required at Ramsey 113/27-1 well
Basic Geology _ AND pping req Ramsey 113/

Fault terraces stepping back from N = l%— E \
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"\ 8™ PETROLEUM GEOLOGY

e Thank you AR!SC

My thanks to the following people and organisations for their contributions and support

3 SERICAENERGY Serica Energy Clara Altobell and
Graham Pritchard I

Swift Mvnarambe
,% Exploration Swift Exploration Ltd Linda Stasiuk n

Lid 1132706
S Subsurface Consultants Dan Tearpock and | o O I
> & Associates LLC Rob Bisckhe ¢
¥ AL

R\
% L

-

% Tsunami Bill Kamps

___._._.____,..-—-'-'--d-u
. i
Tsunami by
——

=

deceo CGGVeritas

Passion for Geoscience

Fugro UK

6;”’" Ceco WesternGeo

....and finally, friends & colleagues : Arnaud, Ayo, Blae, David, Dean, Ed, lain, Jalal, Jeremy, Mick, Montse, Nick, Stela, Stephen, Tom, Vishal, Viv

28
. 00 =



Perth

Level 3

1138 Hay Street

WEST PERTH WA 6005
P.+61 8 9420 6660

F. +61 8 9420 6690

E. admin@riscadvisory.com

www.riscadvisory.com

Brisbane

Level 2

147 Coronation Drive
MILTON QLD 4064

P.+61 7 3025 3369

F.+61 7 3025 3300

E. admin@riscadvisory.com

London

53 Chandos Place

Covent Garden

LONDON WC2N 4HS

P. +44 20 7484 8740

F.+44 207812 6677

E. riscuk@riscadvisory.com

Dubai

DIFC, The Gate Building
Level 15, Office 63

Sheikh Zayed Road

DUBAI UAE

P.+971 4 401 9875

F.+61 8 9420 6690

E. admin@riscadvisory.com

Jakarta

Alamanda Tower, 25th Floor
JI. T.B. Simatupang, Kav. 23-24
JAKARTA 12430

INDONESIA

P.+62 21 2965 7823

F. +62 21 2965 7824

E. admin@riscadvisory.com

decisions Wit JI/ conriaence




