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2 ‘ Phase 3 PEP — Work Breakdown Structure

Construction and
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Procurement and
Fabrication

Programmatic System Testing

G3P3 Phase 3 Project Execution
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: ‘ Project Execution Plan:
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» System Milestones:
1. Total energy delivered to sCO2
2. System performance and model validation

* Operational Modes:
1. System start-up and shutdown
2. Emergency operations
3. Design-point operations
4. Load follow/weather transients
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‘ On-Sun Testing: Data Acquisition & Management

Three-part data management plan
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I Heat Exchanger Recirculation

‘ On-Stun Test Plan: Receiver
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s | Phase 3 Risk Reduction and Test Plan: Storage

‘Hot Storage Bin Charg; i
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‘ Phase 3 Risk Reduction and Test Plan: Particle-sC0O2 Heat

hanger E
TesU Metrics:
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Adaptable Platform for future work on Alternative Designs:

Moving Packed Bed Shell-and-Tube Particle to Air, KSU:

« AT=416" C and 4 bar

« Particle-to-compressed air heat transfer mass flow rate
- Fluidized-bed heat exchanger (Babcock & Wilcox)




10 ‘ Procurement Process

* 10 Subsystems divided into 86 pieces of equipment
* Over 355 part assemblies
* Over 5000 procurements expected including instrumentation
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Slab Cooling Plate 005932] actively conlad thermal gap under outler MIA /A MoMaster anline Search ] 0 50 50| 5% Buy
Slab Cooling Flate Blower 505833 actively copled thermal gap under outhet M LT Mchiasier Online Search 1] 30 30 50| +5% Buy 8
S05000 Floor Outlet riser 55534 Medium Density Refractory Collar for outlet RiserStorage Bif Pumnplite [Allied Mineral Ouoted 1 S16,021 £16,021 16,021 |-0% 5%  |Buy E]
Dutlet plate 505935 Steel outlet plare Outlet Pipe Rev B 55516 Winchesrer Precision TOuoted 1 511,009 511,008 511,009]-0%,/+5% Eiuy 14
‘Qurlet Pipe Wrag 905936| Micraporous Insulaticn Elmtharm 1000 M| Microgard Elmlin Quoted 435 5186 5185 5185|-0% /5% [Contrad 3
Wool Qutlet Insulation 505837| Fiber wool wrapping I° thidc 34" wide SP-T00K-1/4" 24 ir) Ceramic {Morgan Thermal Ceran Quoted 25 5301 5201 5200 |-0%/+5%  |Make 2
HD Liner Pre-cast Pansls GOEDIRE|[510472) WD15206-0 Tufferete [Allied Mineral Costed Elsewh &0 0 S0 <0 0] Buy [
'Wall Liner Gaskets G05939| refractory layers High-Temperatur| THD Allied Mineral Paramenric Esti &0 54,122 35,152 56,1E2 | +H0% By Ll
Microporous Interstitial Wall I 805340| Micragorous insulation board S00=610x6mm Elmtherm 1000 M| MicrogardElmliin Quoted 5 5230 5230 5230|-0%/5% | Buy 2
COGD00 'Walls MO Liner Gunite Tuffcrete 508341 | Shotorete application of Tuffoete material High-Density Ref| Tufforete |Allied Mineral fAuoted ARG 537 048 S37 048 537,048 ] -0% +5% Buy &
900000 Cold HD Liner Gunite Tufferete Binds 906342) High Caltium Hydreated Lime High-Density Ref| SSHatlimyAllizd Mineral Quated 350 5205 5205 5205 | -0%=5% Buy 4
storage Bin LD Refractory Insulation 905943 Calcium Silicate Board 36a24nd 551100 E 100 mm |Calcium 5 Skamal Quoted 305 516,100 516,100 516,100) -0%,/+5% Biuy B
5274, 7BR.E2 Microporcus Insulation Panels | 905944 Micraporous Insulation board S00v610450mm___ |Elmtherm 1000 M| Micrapard Elmiin Quoted 300 529,900 529,900 529.900)-0%/+5% __[Buy 10
Leramic Fiber Modules 507845| {expandable) MaxBiok LTS C=ramic | Nutec Ouoted 45 58407 58,457 $8,407|-0% /+5% Buy [
Ceramic Fiber Madules GO7046|12 x 12 x 12 madules MaxBlok LTS Ceramic | Nutec Quoted 10 5449 5449 S840|-05g/+5% Eiuy L]
Bin Cower Receiver 307347| Ring around the inlet plug WO19296-FO3 Fumgplite |Allied Mineral Ouoted 12 55,368 35,358 55,368 | 0%/ +5% Biuy 10
307000 Ceiling Inlgt Hatch Retaining Ring §07948| Steel surrounding cover recever Retaining Ring<1)55316 __ [Winchester Precision 1Quoted 1 532976 532976 532.976|-0%/+5%  |Buy P
Removeable Plug Cover Shell 507845%| Removeable Support For Inlet Plug Cower Shell<i> (25516 Winchester Precision T0uoted i 525,334 S35 334 S8 824 |-De+5% Buy il
Inlet Hatch Remaoveable Plug S07950| Purnplite 40 malded refractorny inlet Q20165 Purnglite |Allied Mineral Quoted 1 52,762 52,762 52,762 -0%/+5% Eiuy 8
Migroporous Roof Insulation 907951 Microporous insulation board S00x610x13mm Elmtherm 1000 M| Micropard Elmiin Quoted 100 56,900 36,900 35,900 -0%/+5%  |Buy 10
Storage Shell Wall S08952| Full Penetration Welded Plates Shell ASTI GRA|Matrix FOM Costed Elsewh 1 0 0 50 0| Buy
08000 Shell Storage I-beams/Rings GORG53| W10 I-Beams, C13 channel ralled, (8 Deck SupportdRoof Struciure ADSZ GRA|Matrix FDIM Costed Elsewh i 50 i 50 0| Buy
Storage Roofl G0B954| 174" Thick Thin Chedkersd Diamond Mate Roof Sirudiure | ASS2 GRA|Matrix POM Costed Elsewh 1 =0 50 50 0| Buy
Storage Ceiling 908855 1/4" Thick Thin Chedcered Diamond Flate Ceiling Micropond A392 GRA|Matrix FOM Budgetary 1 338,123 344 850 551.578]-15%/+15% |Buy
300000 301000 Heat Exchanger Heat Exchanger Slide Gate 301000| & inch, granular flow control vale Cuote: JBML-J88H Stainless| Pro-Fab Paramesric Esti 1 £23,000 S28, 750 34 500 | £ 30% Buy E
Farticie 302000 Cold Storage Cold Storage Bin Isolation Vahs  302000(8 inch, granuler isolation Custom Stainless|Pro-Fab Quoted 1 517,008 517,008} 517,008 [-0%/+5%  [Buy -]
Vales 303000 Heat Exchanger Post Weigh Hoper Isolation V) 303000(6 inch, granular flow control valve CLSTOM Stainless|Pro-Fab Paramenric Esti 1 513,607 51?.[:08' S20,810| 0% By 8
$210,784.15 304000 Hot Siorage Charge Hot Storage Bin Diverter Valve | 302000|8 inch, pacoed-flow diverer cusiom Stainless|Pro-Fab Faramedric Esti 1 57,360 ss.zuul 511,040] £20% Buy sl




1 I G3P3 Cost Breakdown

R&D
Partnerships,

Technologist
(Fabrication/Support),
$2,000,000

R&D/Project
Management,
$4,900,000 Construction,

$12,400,000

Balance of Plant
(Ducts, DAQ,
Other),

38,000

Bucket Lift,
$580,000

Heat Exchanger,
$1,900,000

$1

Receiver, $836,000
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