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Description of KKD D4.1 - Delivery and Installation of Unit

This deliverable report demonstrates the successful installation of the MONET testing unit at a
CCUS Incubation facility within a UK power station, through a successfully completed site
acceptance testing (SAT) procedure.
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Planning for Site Integration and Testing

Document demonstrating and detailing the successful installation of the rig at the test site
facility.

Attached Documents Appendix

Appendix 1 - D4.1 MONET Completed SAT Procedure



Project: Promethean MONET [23-239) Client: Promethean Particles
MOF-based MNegative Emissions Technology Location: Installed
Issue Date: 17 fo5/ 2024
Issue No: Rev B
s
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SAT & FAT Testing Procedure

Completed

# Stage Description Catn Signed (FAT) | Completed Date | Signed (SAT) Comments
H-101 functional testing complete, to undertake further
functional testing all E-STOPS will need resetting to proceed
with the following steps. Manually twisting and releasing H-
Functionality 101 E-STOP and global e-stop. Using the illuminated push
af Testinn buttons (IPB) on the front of panel, reset H-101 and global E- 02-Oct FM 16-0ct FM
g STOP, Both LEDs should extinguish once these steps are
complete, Once all LEDs are not illuminated, use the HMI
alarm page on top right hand corner click "accept alarms” and
then " reset alarms®, All alarms and alerts should disappear.
QT-3011 shows readings on HMI, no leak on sensor seal. With
ambient air, expect ~42 ippm [0.043%) of CO2. Readings can
m ) ) .
Functionality vary as much as +/- 300ppm Readmgs fallmg het.we.en +0.07%, outside of expected
3 . 121ppm and 721ppm proves sensor is reading within the 02-0ct FM 16-Oct FM .
Testing range. Reading 0.13%,/0.14%
accuracy range. Failure of this will require testing with flue gas,
praviding the safety and quality of construction and
installation aspects have been deemed satisfactory.
Functi lit:
2a REHONSRY ) ov06/16/14/ 15/24/25 apen on HMI 02-0ct FM 16-Oct M
Testing
Functionalit
ab Tas Y | cv-06/16/14/ 15/24/25 close an HMI 02-0ct FM 16-Oct FM
estng
Functionality P-101 starts from HMI Panel. Thisshould be operated for less
5a Testi than 10 seconds, it is just to witnessthe pump tuming on and 02-0ct FM 16-Oct FM
eshn,
g loff
gp | Functionality o dings witnessed on PT-1013 02-0ct FM 16-0ct FM 0.20barg
Testing
Functionalit
5C . v Readings witnessed on FT-1014, 02-Oct FM 16-0ct FM
Testing
Functionalit
5d Testing ¥ Readings witnessed on QT-1015. 02-0ct FM 16-0ct FM 0.40%
F ionali
se unctional®y o 101 stops manually 02-0ct FM 16-Oct M
Testing
Functi lit:
5 IS o101 starts manually 02-Oct FM 16-0ct FM
Testing
Functionalit
5§ Testi Y P-101 staps from ESTOP, Unable ta restart an HMI 02-0ct FM 16-Oct FM
esting
P-101 functional testing complete, to undertake further
functional testing all E-STOPS willneed resetting to proce ed
with the following steps. Manually twisting and releasing P-
Functionality 101 E-STOP and global e-stop. Using the illuminated push
sh Tty buttons (IPB) on the front of panel, reset P-101 and global E- 02-0ct FM 16-0ct FM
& STOP. Both LEDs should extinguish once these steps are
complete. Once all LEDs are not illuminated, use the HMI
alarm page on top right hand corner elick "accept alarms” and
then " reset alarms”, All alarms and alerts should disappear.
) Functionality
[=] . H-102 / 103 start from HMI panel 02-0ct FM 16-0ct FM
Testing
. Functionalit
&b . v H-102 / 103 stops manually from HMI 02-0ct Fi 16-0ct FM
Testing
F i i
[ unetionalty 102 / 103 starts manually from HMI 02-0ct FM 16-Oct FM
Testing
&4 Functn:l.nalrty H-102 / 103 stops on the global E-STOP, unable to restart from 02-Oct - 16-Oct -
Testing the HMI panel,
7a Functionality ¢ 01 H-101, P-101 started manually 02-0ct FM 16-0ct FM
Testing
Testing of all drives inclusive of F-101, H-101, P-101 on the
- Functionality  |global E-STOP to ensure they stop and cannot be restarted 02-0ct M 16-Oct M
Testing without the required input from the operators, Also ensuring
that all contral vahwes dose on E-5TOP initiation
All E-5TOPS will need resetting to proceed with the following
steps. Manually twisting and releasing F-101 / H-101 /P-101 E-
STOP and global e-stop. Using theilluminated push buttons
F i li IPB| he f | F-101 / H-101 /P-101
. unctionality |{1PB) on the front of panel, reset F-10 .-'. 101 /P-101 and 02-0ct M 16-Oct FM
Testing global E-STOP. Both LEDs should extinguish once these steps
are complete. Onceall LEDS are not illuminated, use the HMI
alarm page on top right hand corner click "accept alarms" and
then " reset alarms™. All alarms and alerts should disappear.
Manual
. Valves for startup positioned, as per Operating Instructions
Ba  |'Adsorption’ mode PP peroe e 02-Oct FM 16-0ct FM
. Rev BTable 1
testing
Manual Manually position control valves as per Process Description &
8b | 'Adsorption mode ve per e ? 02-0ct FM 16-0ct M
. Control Philosophy for Adsorber 1 adsorption,
testing
Manual
8B |"adsorption’ mode|H-101 then F-101 turned on manually 02-0ct FM 16-0ct Fr

testing




SAT & FAT Testing Procedure

Stage

Description

Completed
Date

Signed (FAT)

Completed Date

Signed (SAT)

Comments

Manual
‘Adsorption’ mode
testing

(Witness increase in pressure on PT-3012

02-Oct

16-Oct

0.2barg

Manual
‘Adsorption’ mode
testing

Witness increase in pressure on PT-3013.

02-0ct

16-0ct

02barg

B

Marnual
‘Adsorption’ mode
testing

(Witness readings on FT-3017

02-0ct

16-0ct

140Am* fhr

Manual
‘Adsorption’ mode
testing

(Witness readings on TT-3014

02-Dct

16-0ct

10.7°C

&h

Manual
‘Adsorption’ mode
testing

Witness readings on QT-3010

02-0ct

16-0ct

B3%rh

Manual
‘Adsorption’ mode
testing

Witness readings on QT-3015

02-0ct

16-0ct

0.13%

&

Manual
‘Adsorption’ mode
testing

(Witness readings on QT-3016

0z-0ct

16-Oct

GTHrh

8k

Manual
‘Adsorption’ mode
testing

F-101 and H-101 to remain operating

02-0ct

16-0ct

&

Manual
‘Adsorption’ mode
testing

Manually position control vabees as per Process Description &
(Control Philosophy for Adsorber 1 desorption.

02-0ct

16-0ct

Manual
‘Adsorption’ mode
testing

Manually position control vahees as per Progess Description &
[Control Philosophy for Adsorber 2 adsomtion.

02-0ct

16-Oct

b

Manual
‘Adsorption’ mode
testing

Witness increase in pressure on PT-3022

02-0ct

16-Oct

02barg

Manual
‘Adsorption’ mode
testing

\Witness increase in pressure on PT-3023.

02-0ct

16-0ct

02barg

Manual
‘Adsorption’ mode
testing

(Witness readings on FT-3017

02-0ct

16-Oct

1404m”* fhr

Manual
‘Adsorption’ mode
testing

(Witness readings on TT-3014

02-0ct

16-0ct

wrc

of

Manual
‘Adsorption’ mode
testing

(Witness readings on QT-3010

02-Oct

16-Oct

B3%rh

Manual
‘Adsorption’ mode
testing

(Witness readings on QT-3015

02-0ct

16-0ct

0.13%

Sh

Manual
‘Adsorption’ mode
testing

(Witness readings on QT-3016

02-0ct

16-0ct

STk

Manual
‘Adsorption’ mode
testing

Inspect both vesselsonce pressure has relieved, ensure there
is na visible damag e or defarmations

02-Oct

16-0ct

Manual
‘Desorption’ mode
testing

H-101 then F-101 tumed off manually

02-0ct

16-0ct

11b

Manual
‘Desorption’ mode
testing

(Confirm Adsorber 1 desorption valve positions, then start P
101

02-0ct

16-0ct

Marnual
‘Desorption’ mode
testing

Witness decrease in pressure on PT-3012

0z-0ct

16-Oct

-0.58barg

11d

Manual
‘Desorption’ mode
testing

Witness decrease in pressure on PT-3013,

0z-0ct

16-Oct

-0.98barg

Manual
‘Desorption’ mode
testing

(Witness readings on FT-1014

02-Oct

16-Oct

11f

Manual
‘Desorption’ mode
testing

(Witness readings on PT-1013 {100m bara)

02-0ct

16-0ct

11g

Manual
‘Desorption’ mode
testing

(Witness readings on QT-1015

02-0ct

16-Oct

DA%

1lh

Manual
‘Desorption’ mode
testing

Turn off P-101

02-0ct

16-0ct

Manual
'Desorption’ mode
testing

Close Cv-14

02-Oct

16-0ct

Manual
‘Desorption’ mode
testing

Manually position control vahees as per Progess Description &
(Control Philosophy for Adsorber 2 desorption.

02-0ct

16-Oct




SAT & FAT Testing Procedure

# Stage Description CDI';::WU Signed (FAT) | Completed Date | Signed (SAT) Comments

Manual
12b |'Desorption’ mode|Start P-101 02-0Oct FM 16-Oct FM
testing

Manual
12¢ |'Desorption’ mode|Witness decrease in pressure on PT-3022 02-Oct FM 16-Oct FM -0.88barg
testing

Manual
12d |('Desorption’ mode|Witness decrease in pressure on PT-3023. 02-0ct (3] 16-0ct FM “0.8barg
testing

Manual
12e |'Desorption’ mode|Witness readings on FT-1014 02-0ct FM 16-Oct FM
testing

Manual
12f |'Desorption’ mode | Witness readings on PT-1013 (100mbara) 02-0Oct FM 16-Oct Fm
testing

Manual
12g |'Desarption’ mode|Witness readings on OT-1015 02-0ct FM 16-0ct FM 040%
testing

Manual
12h |'Desorption’ mode|Stop P-101 02-Oct FM 16-Oct Fm
testing

Manual
13 |'Desorption’ mode
testing

Inspect bath vessels once vacuum has relieved, ensurethere is

- M - FM
novisible damage or deformations 02-0ct 16-Oct

Automatic Control [ Providing all previous steps have passed, automatic control
14a Testing (Normal [testing can commence. Vales for startup positioned, as per 02-0ct FM 16-0ct FM
Operation)  (Dperating Instructions Rev B Table 1

Automatic Control | Process Description & Contral Philasophy Rev C Section 4.1.3
14b | Testing (Normal |tobeused as reference. Ensure all pre-requisite checks page 02-0ct FM 16-Oct FM
Operation) 12) hawve been completed and the aperator is satisfied.

Automatic Control | Process Description & Control Philosophy Rev € Table 15:
14c | Testing (Normal |Operatorto press 'Enable’ on HMI and follow the steps 02-0ct FM 16-0ct FM
Operation) provided on the sequence.

Automatic Control
1ad | Testing (Mormal
Operation)

Witness adsorption and desorption functioning as expected on

- FM - FM
Adsorber 1 and 2. 02-0ct 16-Oct

Automatic Control | Test Sequence Step 13 (Process Description & Control
14e | Testing (Normal |Philosophy Rev C, 'Shutdown' page 15). Ensure system shuts 02-0ct FM 16-Oct FM
Operation) down in the correctorder and operates asexpected.

Automatic Control | Operator to reference Process Description & Control
1af Testing Philosophy Rev C Table 16 [page 16). ‘Enable’ COZ capture skid 02-0ct FM 16-Oct FM
[Regeneration) |regeneration sequence. Witness F-101 and H-101 tuming off.

Automatic Control [Witness full sequence and ensure during switchover to
14g Testing regeneration mode that the relevant equipment has changed 03-0ct FM 16-0ct FM

[Regeneration) [to their respective positions/states/.

Shows temperature increase on the local gauge and the vessel
feels warmer. Temperature reading to be verified with an IR
Automatic Control |temperature gun, once vessel has stayed at the set point for at
14k Testing least 15 minutes to allow heat transfer through the metal 02-0ct FM 16-Oct FM
[Regeneration) |vessel walls, Accuracy of IR gun to be determined to provide
range of temperatures from the setpaint to verify temperature
gauge on jacket isfunctioning as designed.

Heating Times:
14°C ambient, 14km/h SE winds

W-301: 34.5minutes
V-302: 31 minutes

Automatic Control | Test Sequence Step 12 (Process Description & Control
15 Testing Philasaphy Rev C, 'Shutdewn' page 17). Ensure system shuts 02-0ct FM 16-Oct FM
[Shutdown) down in the correctorder and operates asexpected.,

Final Comments:

1) CO2 sensors reading higher than expected, beyond the mnge of error, Noted that the readings changed with temperature

2) Flow meters different but potentially due to P&T differences. Alsa, both sensors are calibrated for flue gas in TWO different campaositions. Not for air with consistent compaosition
3) Clarification required for vacuum pump usage during heated regeneration

Vessel Vacuum Loss Rate:

1:38pm: -0.96barg 2:08pm: -0.53barg
1:48pm: 0. 76barg 2:18pm: -0.43barg
1:58pm: 0.62barg 2:28pm: -0.3Bbarg




If you need a version of this document in a more accessible format, please email
enquiries@energysecurity.gov.uk Please tell us what format you need. It will help us if you say
what assistive technology you use.
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