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Major problems with carbonate
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Major problems with sandstone
acidizing

Clay Clay
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Chelates — StimWell Portfolio

Dissolvine StimWell is a chelate based product series

— Dissolvine StimWell HTF (pH 3.8): \ COOH
« CaCO3 /\/k ~
« Iron scales > HOOC N  COOH
|\COOH

Glutamic acid, N,N-diacetic acid

— Dissolvine StimWell DGH (pH 11.5):

« CaS0O4 J GLDA-H,
(COOH
— Dissolvine StimWell DDH (pH 14): N
Hooc” N7 N cooH
« BaS0O4 J k
« SrS04 HooC COOH
Diethylenetriaminepentaacetic acid
DTPA-H,



Summary

GLDA | ASPA™ DA | HEDTA | MSA | HCI
Solubility pH<4 ikt i @ SRR T
Calcite dissolution + +/- / - - \ + ++ ++
Carbonate (300°F, ++ + \ - - ) K ﬁ
2cc/min)
Sandstone + + +/- \ / + \u
Thermal stability © ++ ++ + -+ ++
Corrosion L-80 + +/- +/- +/- +/- /ﬁ
Corrosion Cr-13 ++ + + + @ [ - _
Health ++ ++ ++ ++ ++ - /
(Bcl)oEdCe[g)jr;(c)lig)hty ++ ++ ++ ++ © ++ n.a.
Solubility in 15% ++ - + +/- ++ n.d. n.a.
HCI
Iron control + + ++ +/- ++ n.a. n.a.

* Deiendent on T and flow rate conditions



Low corrosion profile

6-hours metal loss (Ibs/sq.ft)
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Low corrosion profile

6-hour metal loss (lbs/sq.ft.)
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Stimulation in carbonate reservoirs

* Acids are used to create
wormholes to connect the
formation to the wellbore

« Success depends on how
deep this acid will penetrate
into the formation creating
uniform wormholes
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Lab Study

Production Injection
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Stimulation in sandstone formations

» Acids are used to dissolve the soluble materials

« Solubility tests in the lab (samples from TU Delft - W-1)
—100°C for 6 hours

Solvent Dissolved [%]
SW HTF 50% 9.87
SW DDH 50% 7.55
HCI 15% 14.34




Stimulation in sandstone formations

» Coreflood tests with Bandera cores

kfinaI/ I(initial

2.5

2.0

1-5 B

1.0 |

0-5 B

0.0

Bandera core (10% illite)

1.96

1.17

GLDA HEDTA

Conc.=0.6 M

pH=4

Flow rate = 5 cm3/min
Temperature = 300°F
Bandera Sandstone

0.18

I

15 wt% HCI




Case Histories - Overview

Stimulation
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De-scaling
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Descaling using
StimWell HTF




Field application I: Tight, sour gas
well

« 325°F
* 20% H,S
5.25 —————— +110% ) * 9% CO;, _
v » Carbonate (calcite
and dolomite)
4. » Porosity: 11.5%
' * Permeability: 4 mD
*+ CRA and carbon
steel
£ 31 * 20wt% GLDA at
[y -
o pH=3.4
S =
3 2.1
2 N
o
1.05
Pre-treatment Post GLDA Expected
treatment treatment fracturing
target result
SPE 163332



Field application I: Tight, sour gas
well

Concentration (ppm)
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» Porosity: 11.5%
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Field application II: Horizontal
well

. Before stimulation After stimulation

Liquid rate Liquid rate
(bbl/day) (bbl/day/p5|) (bbl/day) (bbl/day/p5|)

E 350 0.4 900 1.6

Effective residual filtercake removal and stimulation from heel to
toe due to slow reaction rate

« 271°F

« 200 ppm H,S

« 6mol% CO,

« Permeability: 50
mD

e L-80 tubular
+ >4500 feet

horizontal section
completed within 4
hydraulic sliding
sleeves

+ 20wt% GLDA at

pH=3.4 at 0.25 bbl/
ft




Field application III: Descaling
ESP

* 160°F
+ FeCO; and
CaCO; around
ESP
» 20wt% GLDA at
pH=3.4
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The oil production increased from 400 to 512 STB/day and the
Pl improvement sustained for 6 months SPE 166335




Field application III: Descaling

+ 160°F
* FeCO; and
CaCOj around
ESP
‘e 2500 + 20wt% GLDA at
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Analysis of flowback samples proved dissolution of the scales,
without any adverse impact on the ESP or well tubular

SPE 166335
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