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This Key Knowledge Deliverable (KKD) has been produced by Promethean Particles Ltd. as
part of the Department for Energy Security and Net Zero £1bn Net Zero Innovation Portfolio
(NZIP) - CCUS Innovation 2.0 programme. The document is reflective of the status of the
project at the time of writing. The material presented could have been subject to change as the
project matured. These documents should not be considered a full representation of the final
project.

Summary of KKD D3.3 — Build of CCS Rig

This deliverable report demonstrates the successful build of the MONET testing unit, through a
variety of post-construction verification checks and factory acceptance testing (FAT) evidence.

Final output will be documents demonstrating the successful build of the rig, including test data
demonstrating theoretical operation in line with design specification, and detailing a plan for
Drax integration.

KKDs to be released in full:

D6.4 - Marketing Material Creation

D6.5 - Conference Presentations and Trade-Show Exhibitions
KKDs to be released after redaction:

D3.2 - Control and Safety System Manufacturing
D3.3 - Build of Capture Rig

D4.1 - Installation of Capture Rig

D4.3 - Rig Operation and Decommissioning

D5.1 - CAPEX Technoeconomic Analysis (TEA)
D5.2 - OPEX TEA

D5.3 - Life Cycle Analysis (LCA)

D6.6 - Stakeholder Analysis
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All installation and verification operations were conducted by outsourced external contractors.
The details of each contractor has been redacted from the appendices below. Instrument
verification check documents are proceeded by a cover sheet indicating that the tests have
been completed. An excerpt from the testing has been included in each appendix for
reference.
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Appendix 1 - D3.3 MONET Equipment Verification Checks
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Appendix 2 — D3.3 MONET Instrument Verification Checks
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Appendix 3 — D3.3 MONET Piping Verification Checks
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Appendix 4 — D3.3 MONET Cable Installation Sheet 1

CONTROL CABLE INSTALLATION SHEET - -
Business/Client:
Reference: 12459 MONET CARBON CAPTURE SKID
CABLE DETAILS CABLE CORES INSULATION CORRECT
Pair =
_ - g =
= E = = -
Cable ID Cable Designation = % - 2 m W .m s m _ Source Destination
low |E 2 el 3 E| < g s 21 35|z
IERHERE IR R AR
g o ] [é] =] & g 3 3 [5] o [s] o -
AR FAN COOLER DISCHARGE
TT-1021 10 | Bssaos | 1 1 |2fo7s| 1 BK BU | »o00 | see0 | 043 | v MAINS CONTROL PANEL iel
TT.3014 15 | Bssaos | 1 1 |2lors| 1 BK BU | »os0 | »eoe | 0m3 | v MAINS CONTROL PANEL ABSORBER OUTLET TEMPERATURE
PT-1011 10 | Bssaos | 1 1 2 o7 | 1 BK BU | »o00 | see0 | 075 | v MAINS CONTROL PANEL FLUE GAS BLOWER DISCHARGE
PT-1013 10 | Bssaos | 1 1 2 o7 | 1 BK BU | »o00 | »ee0 | 038 | v MAINS CONTROL PANEL VACUUNM DESORPTION PUMP DISCHARGE
PT-3012 10 | ssaos | 1 1 |2fo7s| BK BU | »o00 [ see0 | 032 | v MAINS CONTROL PANEL ADSORBER 1 INLET PRESSURE
PT-3022 10 | ssaos | 1 1 |2fo7s| BK BU | »o00 | see0 | 054 | v MAINS CONTROL PANEL ADSORBER 2 INLET PRESSURE
PT-3023 10 | ssaos | 1 1 |2fo7s| BK BU | »909 | 009 | 041 | v MAINS CONTROL PANEL ADSORBER 2 OUTLET PRESSURE
FT-1012 10 | ssaos | 1 1 |afors| 1 BK BU | »909 | 009 | 084 | v MAINS CONTROL PANEL FLUE GAS BLOWER DISCHARGE FLOW
FT-1012 BS5308 ors| 2 | Bn GN | »o90 | »e00 | 084 | v MAINS CONTROL PANEL FLUE GAS BLOWER DISCHARGE FLOW
SORPTION PUMP DISCHARGE |
FT-1014 10 | ssaos | 1 1 |afors| 1 BK BU | »909 | 009 | 042 | ¥ MAINS CONTROL PANEL VACUUMDE FLow !
SORPTION PUMP DISCHARGE |
FT-1014 BS5308 ors| 2 | Bn GN | »o90 | »e00 | 042 | v MAINS CONTROL PANEL VACUUMDE FLow !
FT-3017 10 | Bssaos | 1 1 |afors| 1 BK BU | »909 | 009 | 043 | ¥ MAINS CONTROL PANEL ADSORBER OUTLET FLOW
FT-3017 BS5308 07s | 2 BN GN =099 =099 0.44 v MAINS CONTROL PANEL ADSORBER OUTLET FLOW
QT-3010 10 | BS5308 | 1 1 41 150 1 BK BU =099 =099 0.15 v MAINS CONTROL PANEL ADSORBER INLET DEW POINT
QT-3010 BS5308 150 2 | ewn N | »o0a | se00 | 015 | v MAINS CONTROL PANEL ADSORBER INLET DEW POINT
QT-3016 10 | Bssaos| 1 N BK BU | »000 | 009 | 042 | ¥ MAINS CONTROL PANEL ADSORBER OUTLET DEW POINT
QT-3016 BS5308 150 2 | ewn oN | 000 | »eoe | 042 | v MAINS CONTROL PANEL ADSORBER OUTLET DEW POINT
QT-1015-C1 10 | Bssaos | 1 1 2150 1 BK BU | »000 | »e00 | 038 | v MAINS CONTROL PANEL VACUUM DESORP _mﬁmym_ PUMP DISCHARGE
QT-1015-C2 10 | Bssaos | 1 1 2| 150 1 BK BU | »e00 | g0 | 027 | ¥ MAINS CONTROL PANEL VACUUM DESORF _mﬁmym_ PUMP DISCHARGE
QT-1015-C3 10 | Bssaos | 1 1 4150 1 BK BU | »e00 | g0 | 028 | v MAINS CONTROL PANEL VACUUM DESORP _mpmw_ PUMP DISCHARGE
QT-1015-C3 BS5308 150 | 2 BN N | »009 | >es0 | 027 | v MAINS CONTROL PANEL VACUUM DESORP _mpmw_ PUMP DISCHARGE




Appendix 5 — D3.3 MONET Cable Installation Sheet 2

CONTROL CABLE INSTALLATION SHEET - —
Business/Client:
Reference: 12459 MONET CARBON CAPTURE SKID
CABLE DETAILS CABLE CORES INSULATION CORRECT
Pair =)
- — =) =
= E 1 c -
Cable |D Cable Designation z % - 2 m W .w ® m - Source Destination
S |8l 2 (8l 5] < e 2 E |
IERIERH I HE R A A
K o Ji] 3 z]| & & 3 3 <] ] 5] &
Qraoiict 10 | Bssaos] 1 1 |2lozs]| 1 BK BU | o009 | »000 | 035 | v MAINS CONTROL PANEL ADSORBER INLET CO2
QT-3011-C2 10 | Bssa0s] 1 1 200z 1 BK BU | o000 | »000 | 034 | v MAINS CONTROL PANEL ADSORBER INLET CO2
QT-3011-C3 10 | Bssaos] 1 1 lalozs]| 1 BK BU | =000 | »ae0 | 040 | + MAINS CONTROL PANEL ADSORBER INLET CO2
QT-3011-C3 BS5308 05| 2 | en GN | =909 | »e00 | 040 | v MAINS CONTROL PANEL ADSORBER INLET CO2
QT-3015-C1 10 | Bss3os | 1 1 |2|ors]| 4 BK BU | 000 | »000 | 043 | v MAINS CONTROL PANEL ADSORBER OUTLET CO2
QT-3015-C2 10 | Bss3os | 1 1 |2|ors]| 4 BK BU | 099 | »980 | 040 | v MAINS CONTROL PANEL ADSORBER OUTLET CO2
QT-3015-C3 10 | Bss3os | 1 1 |afors]| 1 BK BU | »099 | »980 | 040 | v MAINS CONTROL PANEL ADSORBER OUTLET CO2
Qr-3015-C3 BS5308 ors| z | Bn GN | »999 | »e00 | 040 | v MAINS CONTROL PANEL ADSORBER OUTLET CO2
CVvo6 10 | Bss3os | 1 1 |4fors]| 1 BK BU | »909 | »e09 | 022 | v MAINS CONTROL PANEL ADSORBER INLET VALVE
CVvo6 BS5308 ors| 2 | Ben GN | =099 | »000 [ 022 | ¥ MAINS CONTROL PANEL ADSORBER INLET VALVE
CV-15 10 | Bss3os | 1 1 |4fors]| 1 BK BU | »909 | »e09 | 026 | v MAINS CONTROL PANEL ADSORBER 1 DECARBONISED VALVE
CV-15 BS5308 ors| 2| Bn GN | =099 | »900 | 026 | ¥ MAINS CONTROL PANEL ADSORBER 1 DECARBONISED VALVE
CV-14 10 | BS5308 | 1 1 4| 075 1 BK BU =009 =099 0.35 v MAINS CONTROL PANEL ADSORBER 1 VACUUM OUTLET VALVE
cv-14 BS5308 05| 2 | en N | »000 | »0e0 | 035 | v MAINS CONTROL PANEL ADSORBER 1 VACUUM OUTLET VALVE
CV-16 10 | BS5308 | 1 1 4| 075 1 BK BU =009 =099 0.35 v MAINS CONTROL PANEL ADSORBER 2 INLET VALVE
CV-16 BS5308 ors| 2 | en GN | =099 | »900 | 035 | v MAINS CONTROL PANEL ADSORBER 2 INLET VALVE
cv-24 10 | Bssaos| + 1 |alors]| 1 BK BU | »e08 | »s00 | 050 | v MAINS CONTROL PANEL ADSORBER 2 VACUUM OUTLET VALVE
cv-24 BS5308 ors| 2 | en GN | =099 | »900 | 050 | v MAINS CONTROL PANEL ADSORBER 2 VACUUM OUTLET VALVE
cv-25 10 | Bss3os| 1 1 |afors]| 1 BK BU | »000 | »e00 | 040 | v MAINS CONTROL PANEL ADSORBER 2 um%hﬂﬂOz_mmo OUTLET
cv-25 BS5308 075 | 2 | BN GN | 009 | »000 | 040 | ¥ MAINS CONTROL PANEL ADSORBER 2 um,mh.@wmozmmo OUTLET




Appendix 6 — D3.3 MONET Cable Installation Sheet 3

CONTROL CABLE INSTALLATION SHEET

Business/Client:
Reference:

12459 MONET CARBON CAPTURE SKID

CABLE DETAILS CABLE CORES INSULATION CORRECT
Pair =
- - g :
z m = = 5 Destinati
Cable |D @ E = - a
ase Cable Designation z @ = 2 gl < 2 2 2 - ouree stination
c w g = ||z |5 =< ¥ s 4| 5]
= @ 2 2 sl e z 2 - © ® b= g
3 S 3 3 Sl &8 |8 3 3 3 3 3 £
P101-E-STOP 15 | Bssaos |1 1 alors| 1 BK BU | »e00 | »e0a | 055 | v MAINS CONTROL PANEL E-STOP
P101-ESTOP BS5308 075 | 2 BN GN | »999 | =003 | 055 | v MAINS CONTROL PANEL E-STOP
F101-E-STOP 15 | Bssaos |4 1 AR E BK BU | »ea9 | »esa | 082 | v MAINS CONTROL PANEL E-STOP
F101-E-STOP BS5308 075 | 2 | en GN | »000 | >008 | 082 [ v MAINS CONTROL PANEL E-STOP
H101-E-STOP 15 | Bssaos |1 1 AR BK BU | >ose | »e0e | 028 | v MAINS CONTROL PANEL E-STOP
H101-E-STOP BS5308 07s| 2 | BN GR | »000 | >008 | 028 | v MAINS CONTROL PANEL E-STOP
PT-3013 10 | Bssaos |1 1 2oz | 1 BK BU | >ose | »e0e | 020 | v MAINS CONTROL PANEL ADSORBER 1 OUTLET PRESSURE




Appendix 7 — D3.3 MONET Pipework Conformity Certificate

Section 5

.O.

CERTIFICATE OF CONFORMITY

Order Number: 18570

Project Description: Monet Carbon Capture Skid Frame in Container for Promethean
Particles

Pipe Specification: C8150

1SO 9001
REGISTERED FIRM
Spool Number(s): Spool’s 1 to 33

Supplier:
We hereby confirm that the pipework supplied against the above Order Number
have been fabricated and tested in accordance with the relevant pipe specification.

s -

Supplier Address:|

Supplier Job Number(s): [ N EEEIIIN

Signature: Date: 05/07/2024




Appendix 8 — D3.3 MONET Hydrostatic Testing

Section 4

Hydrostatic
Testing

Customer Order Namber:
Addison Job Number:

Gauge Number: CIWe3
Tt Medinms Used: Towns Waser
Dearation of test: 30 Mimures
Comments: Good Hold

Hiydsnumatic Pressure Tus Details

Spoal | Hydroseatie

Drawing Mo - T | TevmdBY Witnesnd By | Date Tesed
O01-CE150-FP-1 L SRS el
F 2 FEE]
] ] 29024
0002-CS130-FF-1 % 7 F
5
D3 CS150 111 5
CSI50NIL] 7
[
0-41-2 & NI-3 ib
i
e 7
0007-CSI50-NI-1 & NI-2 5
" "
] [0
13 12 0
= 13 12032024
| DNA-CH150-HT-1 14 D604
E 15
. 16
E | omo-csiso-i-n a2
£ 30 B M2 =1
010-CE150-H1-3 IE
G011-CSI50-FF 19
20
001 2-CSIS0-NI-1 21
n
0013-C5150-F -] | 2l
T 07,0502+ _|
= OR/E/A02)
3-CEI50-PP-1 |
0014-C5150-1-2
015 CS150-NL 1 0
D0IS-CRIS0-H1-2 -
0515 CH1S0 NS 33

QM
S

IS0 9001
tEGISTERED FIF




Appendix 9 — D3.3 MONET Completed FAT Procedure

Project: Promethean MONET (23-239) Client: Promethean Particles
MOF-based Negative Emissions Technology Location: _
Issue Date: 17/09/2024
Issue No: Rev B
SAT & FAT Testing Procedure
" Stage Description (‘m;::md Signed (FAT) Cor;:l::ed Signed (SAT) Comments
1n Functionality  |F-101 starts. Run F-101 for 5 minutes to ensure itis 02-0ct ™
Testing functioning cormectly,
Functionalit
b Y witness readings on PT-1011 02-0ct M
Testing
Functionalit
1c ¥ Witness readings on FT-1012 02-0ct Ft
Testing
F nal
1d unetionaity ey eck for QT-3011 €02 readings 02.0ct "
Testing
le Functbo.nallt\r Witness "started in manual” alarm, 02-Oct i
Testing
1 Functionality  [Throttle the outlet vahe towards closed, until a "low flow 02-Oct ™
Testing alarm is shown
Functionalit
1 Y |stop F-101 manually 02-0ct M
Testing
1h FLIDCUOIHBHI\I' Start F-101 manually 02-Oxct FM
Testing
pi | Functionallty e 01 stops from £-5TOP, Unable ta restart on HMI. 02:0ct M
Testing
4 -
3 Functbo.nalrt\f (Witness low pressure alarm and low flow alarm [SP-04 and 5P 02-Oct i
Testing 05)
F-101 functional testing complete, to undertake further
functional testing all E-5TOPS will need resetting to proceed
[with the foll g steps. lly twisting and rek g F-
: 101 E-STOP and global e-stop. Using the illuminated push
Functionality g op. TEne P
ik Tastin buttons (IFB)on the front of panel, reset F-101 and global E- 02-0ct i
o STOP. Both LEDs should extinguish once thesesteps are
complete. Once all LEDs are not illuminated, use the HMI
alarm page on top right hand corner dick "accept alarms” and
then " reset alarms". All alarms and alerts should disappear.
SAT & FAT Testing Procedure
H-101 blower starts. If testing with ambient air, Camplated Complated
Functionality increase in ambient termperature is expected dug ! Sage Eippcription Dhati Signed PAT) Dt Sgned EAT) Commusts
2 Testing compression effects. Once H-101 has operated f Auneimatie Conmred |Process Description & Conarel Philosephy oy € Tablo 15
reasonable period, a decrease from the initial re va | Tasting (Wenmal |Operatar s peeds Ensle’ on HII ard foll e L staps 02-ger ™
H-101 was started are expected. Run H-101 for § Operatien]  |provikid on T e
Bunsmatic Conrel PP . R
14 | Testing [Werma WL i, s o e £ (i, TU PR i e it 03-Oet "
Adeerbar 1 amdd.
O ation|
. ; unnratic Cnarel |Tast Siguinds S1p
b unctianallty \yitness *started in manual” alarm. M | Tasting|Memma 02-0et .
Testing Cperation]
Aunomatic Conrel n & Comrel
1l Taitirng abile’ 002 captufe shid | 02-0cr ™
|Rageneraton] |negaenaralion sédguinoe Wilness F-100 asd H-1010 tufnisg off.
WL i ] il e bt g i 1o Loy
iy gl i IR T 1 Ml e it hiac cfargind 0roxr ™
[Rigvirationn]  |bs thind i ageictive Sokbo s tales)
F nali
2c unctiu. o Stop H-101 manually
Testing Shows lamgsaralune increase on tha local gauge and the sl
i v TPl P 1 B eliliind with s 18,
Aungmatic Conrel e raiun gus, ence vewel has stayed at the e point for a1
1sh Tuitifng b 15 itk b alkow hial tramslor thioug) o it Ll 0T-0ct ™
|Réginiraton]  |virkie ] walli ity of B 10 b gl o] L (o i
range of termperatores from the setpsint 1o warify
Lafraralune gauge on jackat & fundtionng i desgned.
funarnatic Contred | Tast Sequenca Saep 12 (Preces Dewcrigtion & Central
s nz-oer ™




If you need a version of this document in a more accessible format, please email
alt.formats@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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