Atteris
W

Researching Aggressive Corrosion
in CO, Pipelines

Tom Seeber - Atteris

APGA Convention 2023







Gt CO;

30

15

2020

APGA Convention 2023

2030

2050

© Activity

Mitigation measures

M Behaviour and
avoided demand

© Energy efficiency

M Hydrogen-based

M Electrification

M Bioenergy

= Wind and solar
Other fuel shifts

W CCUS

IEA. All rights reserved.

Atteris
()

Slide 3



- Atteris
W

180
ese

CRC
160

DEAKIN

UNIVERSITY

140

120

100
80
6
40
2

0

2010 201 2012 2013 2014 2015 2016 2017 2018 2019 2020  2021SEPT
) EARLY DEVELOPMENT [ ADVANCED DEVELOPMENT [l IN CONSTRUCTION [l OPERATIONAL

CAPACITY OF CCS FACILITIES (Mtpa CO2)
o

(=]

APGA Convention 2023 Slide 4



— OR AtCeris

Oxy- l . Bravo : e
- / FUTURE ) eve
" Sheep MOUl'lta'l'l ‘ Cochron Hoc €y Lubbock Crosby Dickens Emimg Knox 8 FUELS ] CRC

Kinder Morgan-

Cprtas /= Denver City

R
DEAKIN

Bokum Terry Lynn L ent Stonewall Haskell Throd UNIVERSITY
Trinity CO,- Huk
¢
Llano K |
L : - |9
" Dayyson Borden SERTy er Jones Shackelf

Kinder Morgan-
Eastern Shelf

alloha

Eddy
Tﬂnitv coz- drews Martin Howard Mitchell Nolan

West Ti
— T , Kinder Morgan-

Centerline
1 o 7‘ Wving ] ; "ﬁ’”“" ¢ Midiand RSCOCK Sterfing b Runnels
/ Kinder Morgan-
Kinder Morgan-*""

Crape 4 canyon Tgne(grfcn

Reagan

Cenml Bas‘n f Ug Irion Concho

Century Xe Oxy-
‘ Legacy Val Verde Monerd
Plants* M

Colerman

th Culberson

Oxy=o: oxcy ‘
RBN Eﬁéfg‘yuc Century
Ve Plant

Sutton Kimhle

Active EOR Fields

#irell

Pretra Brewster

APGA Convention 2023 Slide 5



The Product delivered by Seller or Seller’s representative to Buyer at the Canyon Reef Carriers Delivery Meter shall meet the
following specifications, which herein are collectively called “Quality Specifications:

(a)

(b)
(c)

(d)
(e)
(H)
(2)

(h)
(1)

Carbon Dioxide. Product shall contain at least ninety-five mole percent (95%) of Carbon Dioxide as measured at the
SACROC delivery meter.

Water. Product shall contailnd shall not contain more than 0.48 9 m™ in the vapour phase.
Hydrogen Sulphide. Product shall not contain more than fifteen hundred (1500) parts per million, by weight, of
hydrogen sulphide.

Total Sulphur. Product shall not contain more than fourteen hundred and fifty (1450) parts per million, by weight, of
total sulphur.

Temperature. Product shall not exceed a temperature of 48.9 °C.

Nitrogen. Product shall not contain more than four mole percent (4%) of nitrogen.

Hydrocarbons. Product shall not contain more than five mole percent (5%) of hydrocarbons and the dew point

of Product (with respect to such hydrocarbons) shall not exceed —28.9 °C.

Oxygen. Product shall not contain more than ten (10) parts per million, by weight, of oxygen.

Glycol. Product shall not contain more than 4 x 10 L m? of glycol and at no time shall such glycol be present in a
liquid state at the pressure and temperature conditions of the pipeline.
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Complex CO, Mixtures

Table 13. Summary of the experimental results obtained by scholars who investigated uniform corrosion rates in

supercritical CO2-Hz0-S02-02 systems.
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