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Who | am

Jul2013  Consultant

26 Years  Schlumberger

2

Years Venezuela Petroleum
Institute (INTEVEP)

Education  University Paris XI

5

I.S.E.P Paris
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=NEXT instructor in Petroleum Geology & Borehole Imaging

=Geology advisor for the Exploration and Production Regional
Center of Data and Consulting Services in Pau.

= Principal Geologist North Africa for 5 ¥ years.

= Managed Schlumberger worldwide borehole imaging business
for three years.

=Co-leader of the Schlumberger borehole imaging technical group
for two years and the Schlumberger geology technical community
for three years.

=Team leader for multiple geological interpretation studies based
on borehole image logs for various customers in North and West
Africa, Saudi Arabia, Indonesia and Europe.

Geology Evaluation of the Paleozoic basement of the Orinoco belt

M.Sc (D.E.A) in Sedimentology - Thesis done at the French
Institute of Petroleum (1.F.P) - 1980

Post Graduate Diploma in Computer Science - 1984
Email: phmontaggi@numericable. fr NEXT
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DAY 1
Morning
] Introduction
1. Introduction.pptx

Afternoon

DAY 2
Morning

Afternoon

= Borehole Imaging Tools

2A. Borehole Imaging Technology.pptx
- Well-site inclinometry & Image QC

3A. Well-site GPIT and Image QC.pptx
. Well-site Image interpretation

4A. Well-site Image Interpretation.pptx

= Practical sessions -Tools, GPIT, well-site image QC & image interpretation
2B. Practical Session - Borehole Imaging Tools.pptx
3B. Practical Session - Well-site GPIT QC.pptx
3C. Practical Session - Well-site Image QC.pptx
4B. Practical session — Well-site image interpretation.pptx

. Dipmeter Computation and Interpretation Principles (with practical session)
5. Dipmeter processing and Interpretation Basics.pptx

= Structural Geology (with practical session)
6A. Structural Interpretation.ppt
(presenter should distribute Schmidt_Stereonet_For_Exercise.pptx with a pin &
fransparent paper to participants.
6B. Schmidt_Stereonet_Basics.ppt should be presented if participants are not familiar
with stereonet analysis
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DAY 3
Morning
. Structural Geology (with practical session) - Cont.d
6A. Structural Interpretation.ppt

Afternoon
. Fracture & Fault Characterization
7A. Fractures, Faults and Stress.pptx

DAY 4
Morning
. Fracture & Fault Characterization - Cont.d
7A. Fractures Faults and Stress.ppix
- Practical session Fracture & Fault Characterization
7B.Practical Session - Faults & Structural Dip.pplx

Afternoon
. Stress Analysis (with practical session)
7A. Fractures Faults and Stress.pplx
. Integration of fracture data with Sonic and Dynamic data
7A. Fractures Faults and Stress.pplx

DAY 5
Morning
. Palaeo-current analysis (with practical session)
8. Sedimentary Interpretation.ppt

Afternoon
. Facies analysis and Sequence Stratigraphy
8. Sedimentary Interpretation.ppt
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Imaging Tool Planner
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Faults

Fracture Identification

Fracture Orientation
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The Impact of Resolution

Relative pixel size in a 8.5 in. borehole

N B BCEENE
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Processing Raw Data

Frequency

76 Copynght 2017 HENT A6 rights reserved

Conductivity Curves
Histograms
/ /" \ \ / ’z\.
/ // 1\ ’/ ) l' )
( / [/ \\ \
] ~— TS | =
Original data Data after offset Data after offset and
equalization gain equalization

Streams of raw data from
the button sensors (top)
are depth shifted, offset
and equalized (boftom).

This processing produces
more consistent data and
better image quality than
would be available from the
raw data

NEXT
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Dip Trend of Common Sedimentary Structures
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Shale Draping over Bar
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Sediment Draping over Reef
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Theoretical dip plots and corresponding structure
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Overturned
Similar Fold
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Angular
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o Unconformity
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¢| * Faultlocation: contact
between dip drags

* Fault dip angle usually
| higher than the highest dip
| Tt

of dip pattern.
i 2 = Normal if missing section,
-- Reverse if repeated section
Normal Fault /Drag Thrust (Fold-Bend-Fault) Growth Fault
k' Copyright €2017 NEXT Al nghts reserved > < NEXT
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”F’bld"Sig_na"ture's"‘on": a Schmidt Net (UH)

Cylindrical Fold pa% Dips fit a vertical GC, i.e. a

X ; 7 iy
Wl(.h horizontal /7/L_ diameter of the net. Two
axis / ’s‘g ﬁ@m:ﬂ-}

azimuths (180° apart of each
other) are possible

Cylindrical Fold
with dipping
axis (to S)

Dips fit a GC. Azimuths may vary
a lot, especially in the hinge zone

Conical Fold

with horizontal 4 Dips fit a Small Circle whose

axis angular distance to the axis
corresponds to the conicity.

21

Copyright €2017 1EXT AF rights reserved

Azimuths may vary a lot, especially

in the hinge zone
NEXT
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3D Multi-Well Structural Model from Borehole Images

Structural model derived from dips and correlations in true bed thickness
revealed a smaller reservoir than initially expected from seismic

3D Multi-Well Structural Model (Expand®**)

Well 2 2D Single Well Cross-Section Model

!

L REEL] [
t"iiﬁu
S i

Modified from Schlumberger Well Evaluation Conference Italy 2000 NEXT
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Fractures & Scale

— Microfractures .2 /ANy
oints (Thin Section) :
(well imagery)

(3D seismic if lange enough)

3 commecamien an s Courtesy of TOTAL (Tight Gas EBN -TNO Symposium - Utrecht Sept. 2006) NEXT
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Tensile vs. Shear Fractures (cont.d)

> A

Fractures

The boundaries between
Brittle behavior modes
are intrinsic properties

No fractures of arock

Ny 3~ 1

>

Acurve (Mohr envelop) limits the brittle domain (colored) from the elastic domain (white).

Atransition zone in the brittle domain limits the “tensile” (green) from the “shear” (purple)
modes
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Fracture Type and Impact on the Reservoir
Fracture types Effect on the
reservoir
Continuous
1. Natural open Discontinuous [ Increase of |
fractures . permeability /
Drilling enhanced '
2. Cemented (sealed) fractures Permeability barrier
3. Drilling Induced fractures No effect (very
shallow)
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Fracture Identification From Borehole Images (Vertical Well)
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DISTRBUTARY CHARMEL

/‘B

Distributary Channels

The general rules for channels apply to distributary
channels.  Distributary channels may either be
meandering or straight. The meandering channels
normally occur in the upper delta plain while the
straight channel occurs most often in the lower delta
plain. The primary sedimentary structure used in
distributary channel interpretation is the basal conform
pattern which is a “red dip pattern” observed in the
base of the channel. Current bedding is also important
but is not usually observed as often.

Distributary Mouth Bars and Crevasse
Splays
When the distributary channels discharge into the sea,
a distributary mouth bar is created. A crevasse
splay occurs when the river breaks through the natural
levee during flood stage. Both have the same dip
patterns which is a “red dip pattern” overlying a
“blue dip pattern” with the azimuth of both in the
direction of current flow. >
NEXT

18 ~ =z BRI B bt e D AR A R

~ Dip Patterns - Distibutary Mouth Bars

INERTIA DOMINATED
"~ MAGNITUDE SPREAD OF DIP PATTERNS > 1o°
ge_Jov. 20¢. = B
| | |
{ [ FLow
-
! v
o |
P D
._0— H
—g {
N o I

FRICTION DOMINATED

MAGNITUDE SPREAD OF DIP PATTERNS < 10°
0' O° 20¢

l; i ol TF Low Q\
| \
| on ) )

!

R

(/

PRCIENT LEST ANughu rezeried

Within the distributary mouth bars seaward of the
distributary channel only paleocurrent and
progradational features are present These
indicate the direction of sediment transport and
also the sand body geometry

The dip magnitude spread of a family of
paleocurrent features is an indicator of the type of
depositional environment and the probable sand
geometry.

= Magnitude > 10° : the sand was probably
deposited in an inertia dominated environment,
and the shape of the distributary mouth bar is
probably elongate.

= Magnitude<10°: the environment was
friction dominated, and the shape of the
distributary mouth bar is probably fan shaped

or crescent. NEXT
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Coastal Features & Associated Dip Patterns

LONG SHORE
SAND WAVES

A

~ LONGSHORE BAR

=3

EDO TIDAL DELTA

FLOOD TiDAL
DELTA

i

" 3 Commonly Preserved
_::> . Coastal Features and
_ it l their Associated Dip
5% ol TIDAL CHANWEL Patterns
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