Disclaimer

This Report, including the data and information contained in this Report, is provided to you on an
“as is” and “as available” basis at the sole discretion of the Government of Alberta and subject to the
terms and conditions of use below (the “Terms and Conditions”). The Government of Alberta has
not verified this Report for accuracy and does not warrant the accuracy of, or make any other
warranties or representations regarding, this Report. Furthermore, updates to this Report may not
be made available. Your use of any of this Report is at your sole and absolute risk.

This Report is provided to the Government of Alberta, and the Government of Alberta has obtained
a license or other authorization for use of the Reports, from:

Shell Canada Energy, Chevron Canada Limited. and Marathon Oil Canada Corporation, for
the Quest Project

(collectively the “Project”)

Each member of the Project expressly disclaims any representation or warranty, express or
implied, as to the accuracy or completeness of the material and information contained herein, and
none of them shall have any liability, regardless of any negligence or fault, for any statements
contained in, or for any omissions from, this Report. Under no circumstances shall the Government
of Alberta or the Project be liable for any damages, claims, causes of action, losses, legal fees or
expenses, or any other cost whatsoever arising out of the use of this Report or any part thereof or
the use of any other data or information on this website.

Terms and Conditions of Use

Except as indicated in these Terms and Conditions, this Report and any part thereof shall not be
copied, reproduced, distributed, republished, downloaded, displayed, posted or transmitted in any
form or by any means, without the prior written consent of the Government of Alberta and the
Project.

The Government of Alberta’s intent in posting this Report is to make them available to the public
for personal and non-commercial (educational) use. You may not use this Report for any other
purpose. You may reproduce data and information in this Report subject to the following
conditions:

¢ any disclaimers that appear in this Report shall be retained in their original form and
applied to the data and information reproduced from this Report

¢ the data and information shall not be modified from its original form

¢ the Project shall be identified as the original source of the data and information, while this
website shall be identified as the reference source, and

e thereproduction shall not be represented as an official version of the materials reproduced,
nor as having been made in affiliation with or with the endorsement of the Government of
Alberta or the Project



By accessing and using this Report, you agree to indemnify and hold the Government of Alberta and
the Project, and their respective employees and agents, harmless from and against any and all
claims, demands, actions and costs (including legal costs on a solicitor-client basis) arising out of
any breach by you of these Terms and Conditions or otherwise arising out of your use or
reproduction of the data and information in this Report.

Your access to and use of this Report is subject exclusively to these Terms and Conditions and any
terms and conditions contained within the Report itself, all of which you shall comply with. You will
not use this Report for any purpose that is unlawful or prohibited by these Terms and Conditions.
You agree that any other use of this Report means you agree to be bound by these Terms and
Conditions. These Terms and Conditions are subject to modification, and you agree to review them
periodically for changes. If you do not accept these Terms and Conditions you agree to immediately
stop accessing this Report and destroy all copies in your possession or control.

These Terms and Conditions may change at any time, and your continued use and reproduction of
this Report following any changes shall be deemed to be your acceptance of such change.

If any of these Terms and Conditions should be determined to be invalid, illegal or unenforceable
for any reason by any court of competent jurisdiction then the applicable provision shall be severed
and the remaining provisions of these Terms and Conditions shall survive and remain in full force
and effect and continue to be binding and enforceable.

These Terms and Conditions shall: (i) be governed by and construed in accordance with the laws of
the province of Alberta and you hereby submit to the exclusive jurisdiction of the Alberta courts,
and (ii) ensure to the benefit of, and be binding upon, the Government of Alberta and your
respective successors and assigns.
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1.  SUMMARY OF CAPTURE UNIT CHANGES

e Addition of orifice plates on P-24610A/B (demin water booster pumps) discharge
piping (MOC 25629)

o Due to design issues with the demin water system for Quest, the suction
pressure delivered to the demin booster pumps is 250 kPa higher than
expected. This resulted in high demin water flows through the pumps when
they are offline, creating a process safety issue in the case of high level in
the de-aerator, and with the pumps online, the flow was too high for
everyday operation of the system. This change allowed the system to
operate within the designed control parameters by increasing the system
pressure.

e Reconfiguration of CO2 stripper reflux drum control (MOC 25759)

o This change provided the operators with a more successful means to
manage the amine unit water balance with fewer interventions required,
controlling reflux drum level via reflux flow instead of the purge water
stream to the wastewater treatment plant.

e Addition of amine flow ratio control (MOC 25776)

o This change provided the operator with the means to maintain a settable,
constant, CO2 capture ratio while the hydrogen plant rates changed, by
automatically modifying amine flow to each individual absorber on ratio
control with the inlet raw hydrogen gas feed rate. The ratio control
provided the benefits of constant CO2 capture, which were witnessed via
fewer disturbances of the HMU's tail gas flow/composition and to the
Quest stripper V-24601 overhead temperature.

e Amine absorber flooding prevention controls (MOC 26033, 26335)

o Due to absorber flooding/foaming issues, two independent changes were
made to the absorber control system to protect the PSA adsorbent from
harm due to amine carryover and to mitigate the impact of absorber
foaming/flooding on hydrogen plant stability. The outcome was a series of
modifications to controls/trip settings, and using the absorber bypass valve
to partially bypass the absorbers when foaming/flooding were detected via
pressure drop on the absorber trays.

2.  SUMMARY OF COMPRESSION UNIT CHANGES

e CO2 compressor C-24701 resolution to compressor reverse issue (CP 511)

o Due fo reverse rotation of the compressor during the initial shutdown, a
detailed engineering study was conducted resulting in the addition of
additional compressor blow-off capacity. Additional blow-off lines were
added to the compressor’s 4™, 5" ‘and 6™ stages that open automatically
on a compressor shutdown to quickly reduce the volume of compressed
CO2 in the compressor interstage piping and knockout vessels, reducing
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the braking force applied on the compressor and decreasing the chances of
reverse rotation of the impellars/motor.
e Compressor discharge pressure de-rate and control changes (MOC 26109)

o Testing of the compressor after the blow-off modifications were completed
revealed that reverse rotation of the compressor was still possible when the
discharge pressure was above 12 MPag. This change reduced the high
discharge pressure trip on the compressor from 14 MPag to 12 MPag to
mitigate the reverse rotation issue, and reduced the automatic blow-off
point of the compressor gh stage from 13.5 MPag to 11.5 MPag.

e Re-route V-24702 knock-out water to V-24701 (MOC 26168)

o Knockout water from the compressor second stage knockout drum V-24702
was intended to be routed to the stripper reflux drum, but due to hydraulic
limitations, was re-routed to the first stage knockout drum (V-24701) en-
route to the amine drain drum (path of less resistance). This change
necessitated more frequent makeup of water from the amine drain drum
back to the CO2 stripper.

3.  SUMMARY OF DEHYDRATION UNIT CHANGES

None to note for the reporting period.

4. SUMMARY OF PIPELINE AND WELLSITE CHANGES

None to note for the reporting period.

5. REFERENCES

The remainder of the process design is largely the same as indicated in the BDEP
Appendix 12 P&ID listing.
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