
5  – 8  d e  N o v i e m b r e  2 0 1 9
M a r  d e l  P l a t a ,  A r g e n t i n a

CASE STUDIES OF FIT-FOR-PURPOSE WELL
AND RESERVOIR SURVEILLANCE TO

SUPPORT DEVELOPMENT PLAN DECISIONS
Deniz Cakici, Chuck Vecere, Yvonne Gonzalez, Jessica Hinojosa (Shell 
Oil), Casey Sherman (Texas A&M)



DEFINITIONS AND CAUTIONARY NOTE
• Reserves: Our use of the term “reserves” in this presentation means SEC proved oil and gas reserves. 

• Resources: Our use of the term “resources” in this presentation includes quantities of oil and gas not yet classified as SEC proved oil and gas reserves. Resources are consistent with the Society of Petroleum Engineers 
2P and 2C definitions. 

• Organic: Our use of the term Organic includes SEC proved oil and gas reserves excluding changes resulting from acquisitions, divestments and year-average pricing impact. 

• Resources plays: our use of the term ‘resources plays’ refers to tight, shale and coal bed methane oil and gas acreage.

• The companies in which Royal Dutch Shell plc directly and indirectly owns investments are separate entities. In this presentation “Shell”, “Shell group” and “Royal Dutch Shell” are sometimes used for convenience 
where references are made to Royal Dutch Shell plc and its subsidiaries in general. Likewise, the words “we”, “us” and “our” are also used to refer to subsidiaries in general or to those who work for them. These 
expressions are also used where no useful purpose is served by identifying the particular company or companies. ‘‘Subsidiaries’’, “Shell subsidiaries” and “Shell companies” as used in this presentation refer to 
companies in which Royal Dutch Shell either directly or indirectly has control, by having either a majority of the voting rights or the right to exercise a controlling influence. The companies in which Shell has significant 
influence but not control are referred to as “associated companies” or “associates” and companies in which Shell has joint control are referred to as “jointly controlled entities”. In this presentation, associates and 
jointly controlled entities are also referred to as “equity-accounted investments”. The term “Shell interest” is used for convenience to indicate the direct and/or indirect ownership interest held by Shell in a venture, 
partnership or company, after exclusion of all third-party interest. 

• This presentation contains forward-looking statements concerning the financial condition, results of operations and businesses of Royal Dutch Shell. All statements other than statements of historical fact are, or may 
be deemed to be, forward-looking statements. Forward-looking statements are statements of future expectations that are based on management’s current expectations and assumptions and involve known and 
unknown risks and uncertainties that could cause actual results, performance or events to differ materially from those expressed or implied in these statements. Forward-looking statements include, among other 
things, statements concerning the potential exposure of Royal Dutch Shell to market risks and statements expressing management’s expectations, beliefs, estimates, forecasts, projections and assumptions. These 
forward-looking statements are identified by their use of terms and phrases such as ‘‘anticipate’’, ‘‘believe’’, ‘‘could’’, ‘‘estimate’’, ‘‘expect’’, ‘‘intend’’, ‘‘may’’, ‘‘plan’’, ‘‘objectives’’, ‘‘outlook’’, ‘‘probably’’, ‘‘project’’, 
‘‘will’’, ‘‘seek’’, ‘‘target’’, ‘‘risks’’, ‘‘goals’’, ‘‘should’’ and similar terms and phrases. There are a number of factors that could affect the future operations of Royal Dutch Shell and could cause those results to differ 
materially from those expressed in the forward-looking statements included in this presentation, including (without limitation): (a) price fluctuations in crude oil and natural gas; (b) changes in demand for Shell’s 
products; (c) currency fluctuations; (d) drilling and production results; (e) reserves estimates; (f) loss of market share and industry competition; (g) environmental and physical risks; (h) risks associated with the 
identification of suitable potential acquisition properties and targets, and successful negotiation and completion of such transactions; (i) the risk of doing business in developing countries and countries subject to 
international sanctions; (j) legislative, fiscal and regulatory developments including potential litigation and regulatory measures as a result of climate changes; (k) economic and financial market conditions in various 
countries and regions; (l) political risks, including the risks of expropriation and renegotiation of the terms of contracts with governmental entities, delays or advancements in the approval of projects and delays in the 
reimbursement for shared costs; and (m) changes in trading conditions. All forward-looking statements contained in this presentation are expressly qualified in their entirety by the cautionary statements contained or 
referred to in this section. Readers should not place undue reliance on forward-looking statements. Additional factors that may affect future results are contained in Royal Dutch Shell’s 20-F for the year ended 31 
December, 2018 (available at www.shell.com/investor and www.sec.gov ). These factors also should be considered by the reader. Each forward-looking statement speaks only as of the date of this presentation, 23-25 
July 2018. Neither Royal Dutch Shell nor any of its subsidiaries undertake any obligation to publicly update or revise any forward-looking statement as a result of new information, future events or other information. In 
light of these risks, results could differ materially from those stated, implied or inferred from the forward-looking statements contained in this presentation. There can be no assurance that dividend payments will 
match or exceed those set out in this presentation in the future, or that they will be made at all.

• We use certain terms in this presentation, such as discovery potential, that the United States Securities and Exchange Commission (SEC) guidelines strictly prohibit us from including in filings with the SEC.  U.S. Investors 
are urged to consider closely the disclosure in our Form 20-F, File No 1-32575, available on the SEC website www.sec.gov. You can also obtain this form from the SEC by calling 1-800-SEC-0330.
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Introduction

• Shell’s position in Vaca Muerta
• 6 blocks (4 operated)

• 3 black oil blocks matured to development 
phase by utilizing 

• learnings from North American analogs,
• geomechanics coupled dynamic models,
• fit-for-purpose field trials

for the initial optimization of
• well spacing in Lower Vaca Muerta (LVM)
• timing of Upper Vaca Muerta development (UVM)
• completion designs
• well lateral lengths



CASE1 – Confined Well EUR and Type 
Curve Forecasting
Objective
• Well calibrated dynamic models to 

determine
• Confined well Type Curves (P90-P50-P10)
• Well spacing and interference factors

Pad Setup
• 3 LVM wells with 320 m well spacing
Data acquisition
• Bottom-hole pressures via memory 

gauges (first 6 months)
• Geochemical sampling for fracture 

height (Hf) estimation
• Interference test for well-to-well 

communication



CASE1 – IP180 Conclusions
Cakici et al. “Dynamic Modeling Workflows for Vaca Muera Well Spacing Optimization”, 10th ConExplo, Nov 2018

• Interference test showed 
communication between wells

• Simplified model consisted of 3 wells 
with one stage per well

• At least one “skinny” frac with a very 
high permeability required to match 
the interference response

• The calibrated models were used to 
determine

• confined well EURs
• confined well Type Curves
• interference factors as a function of well 

spacing



CASE1 – Beyond IP180
• +1 year of production data, 

including
• Several build-up periods
• 2nd interference test

• 2nd interference test
• EW and WW shut in for 1 month
• EW back on production at the end 

of 1st month
• WW on production two weeks 

after

• Well-to-well connections existed after 18 months of production



CASE1 – IP180 Model vs New Production Data
CW BHP Match by IP180 Models

• Models decline faster 
than actual BHP data

• The underestimation is 
more severe during 
buildup periods



CASE1 – 2019 Model Update and EUR Impact
CW BHP Match by 2019 Models

• Improved late time 
match of BHP history

• Models were not able 
to match the 2nd

interference test 
response.

Overconnection
between wells



CASE-1 Summary

• The model pressures match the 
late time historical pressure levels

→ led to EUR update

• Correcting the model 
underestimation by latest data, 
increases the EURs

• Over estimation of interference 
response due to overconnection
of wells in the model

→ The interference factors were 
unchanged



Well Lateral 
Length

Stage 
Length

Proppant 
Intensity

Well-R Base Case LLR SLR PPIR
Well-C Comp Trial LLR 0.8*SLR 1.15*PPIR
Well-L LL Trial 1.21*LLR SLR PPIR

CASE2 – Performance Analysis for Lateral 
Length and Completion Scaling Parameters
Objective
• To determine incremental EUR due to increases in

• lateral length
• completion intensity

Pad Setup
• 3 wells placed in the same landing zone
Data Acquired
• Chemical tracers (Well-L)

• Contribution along longer lateral
• Communication with Well-R

• Geochemical sampling
• Fracture heights comparable to other wells in the development blocks



CASE2 – Well Performance 
Oil Tracers

Water Tracers

Toe Heel

Stage Contribution at Well-L based on Chemical Tracers

Linear Plot Analysis
m=0.75

m=0.65

m=0.59
• ~20% increase in initial oil rate (IP30)

• Comparable BHP declines
• 70-80% of stages contributing at Well-R

• less contribution from toe stages 1-6
• 15-27% increase in productivity based 

on linear plot analysis 



CASE2 – Using RTA for Performance 
Comparison
Workflow
• Perform RTA on base case (Well-

R)
• Determine # active clusters, Hf, Xf, 

kSRV, α
• Perform RTA on trial wells by 

only modifying fracture 
efficiency

• History match by only changing # 
active clusters

• Keep the values of all other 
parameters’ as in Well-R model

Well-R (NRa active clusters, 75% comp eff)

Well-L (1.11*NRa active clusters, 68% comp eff)

Well # Clusters Comp 
Efficiency

# Active 
Clusters EUR

Well-R NR 75% 0.75*NR EURR
Well-C 1.27*NR 70% 0.89*NR 1.09*EURR
Well-L 1.23*NR 68% 0.83*NR 1.16*EURR



CASE2 – Summary
• Lateral length incremental EUR is 

consistent for all methods
• More uncertainty on EUR impact 

of completion intensity
• Larger incremental EURs based on 

early time performance indicators 
(Qi & m) vs. RTA

• Indicating accelerated type curve
• i.e. 9% EUR uplift with >20% early 

time performance increase

Method Well-R Well-C Well-L
Comp 
Uplift

(R-2-C)

LL Uplift 
(for 21% LL 
increase)

Qi Comp Qi 1.22*Qi 1.17*Qi 22% 17%
LP m mR 0.79*mR 0.87*mR 27% 15%
RTA EURR 1.09*EURR 1.16*EURR 9% 16%

Reality check
• Geomech+Dynamic model estimate

• 9% completion uplift

• North American analogs
• 8% completion uplift
• 16% LL uplift



Summary and Future Work
• Case studies discussed were used to support decision making in the 

early development phase
• Ongoing optimization by

• Fit-for-purpose trials
• Data analytics by increased number of producers
• Geomechanics coupled dynamic models
• North American analogs

• Integrated diagnostics pad, to understand fracture growth in LVM and 
UVM, is in plan

• Fiberoptics, microseismic, geochemistry, chemical tracers and bottomhole
gauges



Q&A
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