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Nature of standardization

Digital Tools

Standardized Components



Nature of collaboration

Intent – Cost Certainty
Intent – Schedule Certainty

1. Strategy
Exploit high productivity parallel work
Enable minimization of long-lead items
Enable compatible suppliers/components
Enable off-site fabrication & inspection
Enable factory manufactured components
Enable thermal energy interconnect system

2. Schedule Engineering
Facilitate parallel delivery opportunities
Enable multiple sources of services and components

3. Project Risk
Facilitate schedule certainty
Facilitate fixed price bids
Facilitate project-element scope detailing
Facilitate supply-chain digital integration

4. Project Cost
Shorter project lowers financing cost
Schedule confidence controls financing expenses
Open supply-chain enhances market-based dynamics



Form of “the answer” in repowering coal

x8 x4 x1



Data flow
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Data exchange by Excel Cost

Data



Data exchange by Excel, multiple reactors

Gen IV
Standard*

Code of
Accounts

* Gen-IV International Forum (https://www.gen-4.org)
2007, “Cost Estimating Guidelines for Generation IV Nuclear Energy Systems”
https://www.gen-4.org/gif/upload/docs/application/pdf/2013-09/emwg_guidelines.pdf

If you would like a copy of the latest version 
of this spreadsheet, send and email request to 
justin.aborn@terrapraxis.org



Data exchange by Excel, standard text strings

MFGdd Reactor manufacturer ID

C2Nddd["00" / "01" / "02" / "03"] Repowering scenario 

DoE/INL ID

MWTdddd Reactor thermal power (MWt)

MWHTdddd Thermal storage (MWht)

Augmented Backus–Naur form (ABNF)
https://en.wikipedia.org/wiki/Augmented_Backus%E2%80%93Naur_form
"d" = single DIGIT: %x30–39 Decimal digits (0–9)



Data exchange by Excel
Worksheet-naming examples

MFG07_C2N00000_MWT0300_MWHT0000 DoE/INL scenario 0

MFG07_C2N00001_MWT0300_MWHT0000 DoE/INL scenario 1

MFG07_C2N00002_MWT0300_MWHT0000 DoE/INL scenario 2

MFG07_C2N00003_MWT0300_MWHT0000 DoE/INL scenario 3



Standard text strings, extensibility

MFGdd Reactor manufacturer ID

OWNdd Owner ID

EPCdd Engineering, Procurement, and Construction ID

VNDdd Vendor ID

REGdd Regulator ID

RCHdd Researcher ID

Augmented Backus–Naur form (ABNF)
https://en.wikipedia.org/wiki/Augmented_Backus%E2%80%93Naur_form
"d" = single DIGIT: %x30–39 Decimal digits (0–9)



Standard text strings,
thermal power examples

MWT0025 25 Megawatt thermal interface element

MWT0300 300 Megawatt thermal interface element

MWT0789 789 Megawatt thermal interface element



Standard text strings,
thermal storage examples

MWHT0000 Element with no integrated thermal storage

MWHT0123 Element that integrates 123 MWht of thermal 

storage



Today : ARPA-E “nuclear heat” workshop

MFGdd Reactor manufacturer ID

C2Nddd["00" / "01" / "02" / "03"/ "99"] Repowering 

scenario DoE/INL ID

Heat-Only scenario ?

MWTdddd Reactor thermal power 

(MWt)

MWHTdddd Thermal storage (MWht)Augmented Backus–Naur form (ABNF)
https://en.wikipedia.org/wiki/Augmented_Backus%E2%80%93Naur_form
"d" = single DIGIT: %x30–39 Decimal digits (0–9)



Data exchange by Excel
Worksheet-naming example
Heat-only reactor scenario

MFG07_C2N00099_MWT0300_MWHT0000

Cost assessment for:

Reactor manufacturer 07’s

300 MWt reactor (with no integrated TES)

Applied to a “non-coal” heat only application



Data exchange by Excel
Example of a “thermal storage only” element

VND05_C2N00099_MWT0012_MWHT0034

Thermal storage only element, with:

12 MWt thermal power interface

34 MWht thermal storage capacity

Non-Reactor Vendor



Proposed reserved scenario number, “heat”
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