
979-845-2208

john-lee@tamu.edu

engineering.tamu.edu

3116 TAMU

College Station, TX 77843-3116

Professor of Petroleum Engineering Texas A&M University

John Lee holds the DVG Endowed Chair in Petroleum Engineering at Texas A&M University. He holds
a B.S., an M.S. and a PhD degree in Chemical Engineering from Georgia Tech.

John worked for ExxonMobil early in his career and specialized in integrated reservoir studies. He
has taught at Mississippi State University, the University of Houston, and Texas A&M. While at
A&M, he also served as a consultant with S.A. Holditch & Associates, where he specialized in
reservoir engineering aspects of unconventional gas resources. He served as an Academic
Engineering Fellow with the U.S. Securities & Exchange Commission (SEC) in Washington during
2007-2008 to help modernize SEC rules for reporting oil and gas reserves.

John is the author of four textbooks published by SPE and has received numerous awards from SPE,
including the Lucas Medal (the society’s top technical award), the DeGolyer Distinguished Service
Medal and Honorary Membership (the highest recognition awarded society members). He is a
member of the U.S. National Academy of Engineering and the Russian Academy of Natural Sciences.

Contact Me



Uncertainty in Type Well 

Construction? What Uncertainty?

John Lee, Texas A&M University

2022 Ryder Scott Reserves Conference

May 11, 2022



What Are Some Common Practices in Type 

Well Construction?

• Select a group of analog wells in area of interest

• Average production profiles in systematic way

▪ Result: typical well production profile (TWP) or “type well,” aka 

“type curve”

• Use type well to forecast production of undrilled wells, 

wells with limited production history
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Typical Data Available to Construct Type Well

• Production profiles for all the wells in an area of 

interest

R. Freeborn, SPE Distinguished Lecture 2016-2017
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Characteristics of Potential Analog Wells 

May Vary Widely
• Lateral length

• Completion practices

▪ Amount of proppant, fracture fluid 

▪ Fracture length

▪ Fracture spacing

• Geology

▪ Permeability

▪ Net pay

• Operational practices

▪ Drawdown

▪ Choking policy

4

Should we just shut our eyes and average 
production profiles from wells with varying 
properties like these? Might this introduce 
uncertainty?



What Are Other Uncertainties in Type Well 

Construction and Application?
• Same degree of interference in all analog wells?

▪ Well spacing, timing of infill drilling same?

• Physical parameters affecting productivity similar in analog wells?

▪ Same geological characteristics in all wells?

• Is average EUR of analog wells same as average EUR of total 

well population?

▪ Number of analog wells with similar characteristics sufficient to minimize 

dispersion from “true” average outcome?

▪ Number of analog wells in future drilling program sufficient to minimize 

dispersion from “true” average outcome? 
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What Can We Do About It?

• Common practices

▪ Normalize EUR or rates by perforated lateral length (EUR/ft)

▪ Establish distinct “type well areas” based on geology

▪ For other possibly important variables

• Just ignore differences in properties and average

Or

• Create many small bins with few wells in each but with similar 

properties and average their production profiles
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Might an Alternative Work Better?

• Yes – a systematic procedure to scale all production 

profiles to a common set of reference conditions before 

averaging

• Evidence suggests this approach can work

▪ Production profiles in given reservoir tend to have similar 

shapes on log-log plots

▪ Observed shapes often match Wattenbarger type curve, based 

on analytical solution for MFHWs in bounded reservoirs
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Production Profiles for Fayetteville Wells 

Similar

• Similar results found for Barnett, Niobrara, Bakken, 

Montney
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Production Profiles Tend to Follow Shapes 

on Wattenbarger Type Curve

Wattenbarger Type Curve Type Curve Characteristics

• Blue curve models constant BHP 

production of MFHW in bounded 

drainage area (fixed SRV)

▪ Green dot: end transient flow regime, 

actual time

• Gold curve models constant rate 

drawdown, which is same as rate 

vs. material balance time  (Np/q) 

plot

▪ Green dot: end transient flow, MBT 

(twice actual time for linear flow)
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Wattenbarger Solution Relates End of 

Transient Flow to Perm, Frac Length

Wattenbarger Type Curve Perm, Frac Length Estimation
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How Can We Find Time, Rate at End of 

Transient Flow?

Log-log Diagnostic Plot Square-Root Time Plot
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But What About Real Field Data? 

Rate = 80 STB/D, Time = 300 days Transient, BDF Observed on MBT Plot

x Outlier
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And If We Do This for All Wells in Area?

We can

• Estimate average effective permeability for each well, perhaps 

map results

• Estimate average fracture length for each well, compare to 

completion design

• Select reference values for other parameters in dimensionless 

groups and scale all production profiles to reference conditions

• Average profiles with similar curve shapes

• Rescale to selected future design conditions
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Entire Rate-Time Profile Scaled to 

Reference Conditions
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Example Production Profiles in D-J Basin 

Wells

Rapid early declines in some wells Less rapid declines in others
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All Wells Scaled to Common Reference 

Conditions, Type Well Profiles Constructed

Some wells have btr near 1.1 Others have btr near 2

Process automated, rapid using machine learning
16

We shouldn’t 
average until we 
have scaled 
profiles



Production Histories, Forecasts Rescaled to 

Future Design Conditions, Range of Perms

Wells with more rapid early decline Wells with less rapid early decline

Only uncertainty in k considered
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How Does This Process Reduce Uncertainty 

in Type Well Construction?

• Identifies wells with similar shape production profiles, 

places them in same bin

• Scales all wells in bin to common reference conditions, so 

that we average wells with similar characteristics

• If we scale, bins contain more wells, reducing statistical 

uncertainty due to sample size

• Allows us to “rescale” to appropriate future design 

conditions based on known or controllable parameters

18



Scaling Adds Value

19



Does Scaling Eliminate Uncertainty?

No!

• Uncontrollable, unknown parameters such as effective average 

permeability in undrilled wells remain uncertain

• Different degrees of interference among analog wells not 

accounted for

• Number of analog wells still affects statistics

• Number of wells in drilling program also affects statistics

Still, scaling reduces some major uncertainties – worth 

considering!
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