RTA

What is the difference between LFPs (AVk)
derived from analytical and numerical RTA?



Difference between Analytical and Numerical RTA

Let's assume we have a given
surface area we have contacted
with our completion.

The AVk resolved should not be
a function of the fluid.

Yo Yo
w,

y/ Y/ - X,

7 Z

/
Y/ 7
7 #
/ / / /
/. / //
7/ /

V]

In other words, no matter what
ratio of oil, gas and water a well
is producing, the same Ak
should be derived from the
analysis, if it's the same.

Let us look at an example.
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Difference between Analytical and Numerical RTA

Example:
LFP = Avk = 450,000 ft2Zmd2/2
Pore volume (V) = 7150 MRB

Let’s fill the pore volume with

different ratios of fluids. [ 77) // |M,
1. S, =20%, S, = 80% ddidddd
2. S,i=50%, S, =50%
3. S,i=70%, S, = 30%

(Sue = 20%)
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Case 1: ARTA vs NRTA (S,,; = 20%, S_; = 80%)

True LFP = 450,000 ft?md" | Pore volume (V,) = 7150 MRB

Analytical Numerical
Bowie Diagnostic Plot @i Use Cumulative 2 E R
00IP=2346 MSTE —— OO0IP=3900 MSTB —— QOIP=5454 MSTB
QO0IP=T008 MSTB 00IP=1166%3 MSTB —— Actual Production

- - LFP

Cumulative LFP {ft®md’?)
L E= (%3]
X X
s 3 3

L)
X
—_
[=]
o

LFP from square root of
M time plot = 450,000 ft2md?/2

x
ry
=

LFP from square root of

[=]

time plot = 425,000 ft2md?/2 Vp = 7150 MRB
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Case 2: ARTA vs NRTA (S,,; = 50%, S_; = 50%)

True LFP = 450,000 ft?md" | Pore volume (V,) = 7150 MRB

Analytical

LFP from square root of

time plot = 200,000 ft2md1/2

Numerical

Bowie Diagnostic Plot @i Use Cumulative & B

5x10%4

Cumulative LFP {ft’md"?)
- (=] [¥5] =
M X X
X X X X
= = = =
o o o

=
M

43

00IP=880 MSTB —— QOIP=1463 MSTB —— 00IP=2045 MSTB
00IP=2628 MSTB — OOIP=4376 MSTB — Actual Production
- - LFP

LFP from square root of
time plot = 450,000 ft2md1/2

V, = 7150 MRB
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Case 3: ARTA vs NRTA (S,,; = 70%, S_; = 30%)

True LFP = 450,000 ft?md" | Pore volume (V,) = 7150 MRB

Bowie Diagnostic Plot @i Use Cumulative 2 E R
00IP=2346 MSTE —— Q0IP=3900 MSTB —— QOIP=5454 MSTB
QCIP=T008 MSTB 00IP=11669 MSTB —— Actual Production
- - LFP
D"DWDDc
o
/ 5x105

i
X
-y
=
o

-

Cumulative LFP {ft®md’?)
L
=

L=l
X
ry
=
o

LFP from square root of
M time plot = 450,000 ft2md?/2

x
ry
=

[=]

V, = 7150 MRB

LFP from square root of
time plot = 90,000 ft2md?/2
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ARTA vs NRTA: Summary

- Analytical RTA resolves “single-phase” AVk (“‘LFP”), LFP
» Numerical RTA resolves “multi-phase” AVk (“LFP”), LFP,  crica
> I—FPanalyticaI

 To honor this, one would have to match the water cuts in the
numerical RTA workflow

analytical

* If a well produce substantial water, then LFP

numerical

* Hence, a good consistency check of NRTA should be that the
LFP from analytical RTA < LFP from numerical RTA

* In general, LFP and pore volume, should not be a function of
fluid.
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