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What i1s TerraPower

Nuclear Innovation Company
* Natrium® Reactor
e Early construction phase

*100k+ documents including,
technical, process management,
and knowledge workspaces
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Early Al

Searchbot

Sea rc h Bot ( Ret ri eva l) Searchbot Chat About

* Finding knowledge across a growing
corpus

What is the pelicy on generative Al at TerraPower?

raPower’s policy for the use of artificial intelligence, including generative Al tools, by personnel within
stating. "This Policy applies to all employees, secondees, and contractors, (collectively "Personnel”), who

* Exposing engineers to early Al capability o b Vo T

the policy on generative Al indirectly by instructing, "Note: Refer to =—— *Pglicy for Use of Generative

Artificial Intelligence Tools” -

. L]
y B l.d th f d t f f t AI - 1 his d iscusses i nts for &
u I e O u n a I O n O r u u re : Searchbot, mentioning generative Al tools' usage limitations in design ar;rd;n:tci::]:lir::'.dlsms ———

. L]
a l I C a t I O n S is in accordance with the TerraPower Policy for the Use of Generative Artificial Intelligence Tools [9]."
A —— /\|th tly related to the enerative Al this

document is connected to technology maturation and could provide context on how new technologies like generative
Al might be integrated into TerraPower's processes.

Li m it at i o n S ° 5. I This test report includes procedures for
[ )

in-use testing of software and could contain relevant considerations or protocols that may overlap with policies
surrounding the use of generative Al tools.

e Not a conversational tool

R L Provide Feedback

* No multi-hop reasoning

* No agentic orchestrations
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lo!
Introducing Thermo "9

-\
e Home grown Al framework
e Conversational Al tool
* Uses state of the art Al ¢ Temo wmooni
methodologies T
» Users can upload and e — o —
Interact with their own
documents (smressomn-... -
* Expanded index to other RS
sources of data
e | everages source system

permissions in responses

information or assistance related to nuclear analysis, Michael would be the right contact.
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Thermo’s lim 1tations

* Could only do semantic matching

* Need deterministic connections to
reduce reliance on stochasticity

e Can’t ask double negatives: “don’t
include documents about fuel
rods”

e Can’treliably ask about references
and logical connections
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We need relationships: knowledge graph

il

f ENERGY
® IMPACT
CENTER

P&ID and Source Data from:
https://www.open-100.com/reactorcoolant
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TerraPower Brain

10 million relationships mapped

e 6.5 million data points

* Ingesting in real time as new
documents are minted

 Multi-hop agentic traversals
governed by human derived
relationships
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Demo Data

Piping and Instrumentation Diagram Fictitious Engineering Documentation

12 1 10 8 [ v [ 5 4 3 2 1
] - SD-RCS-001 — Reactor Coolant System, System Description
H p—— —— =% H
T e
Dooument No. SD-RCS-001
— = & = Rovision 2
— Date H026-04-17
= S _ Project OPENID SYSTEM (demonstration datascr)
G - = g | Applicable Diwing P 100, Sheot 1 of 2. flev A; RCS-PIDA002 (Sheot 2)
8 3 DOCUMEN g +
= Harn ff‘::.':"):?ﬁ )““E‘ T.| ‘I‘“I"‘"“" '”'I Sl DS-RCS-XR-100 — Equipment Datasheet: Reactor Vessel
| = o beel g st ratlon prirposes aoly, N s renl
(& " il %
. (4 i~ = o Sgnorring Cocnm Thscmmwst. N IS-ROS-XR-100
¥ Ttevimaon 1
. i - T 200043
: 1. Purposa Fguipment Tag RCS-X1E-100
! s " y - y " Service Femctar Vessel
D i i docint deseribes. e fiction, eonfigurstion, el pripcipal desgn o mmeens of Ue Rector Coolant Systen PRAD A 106, Shoet 1 0f 2
' (RCS), It bs the authoriative source for spstem topology and loop ssdgnments where the probiminary PRI (PID 100 Statm FICTITIOUS DOCUMENT — generniest for
= Rew A} contuins placeholder or nmlbiguoes inforn ksl ge-gaph ditnonstration parpmes ol
E A £
2. System Function Design Data
» o — _ Thie RCS tramsfirs heat geueratod b the reactor oofe (o the stouin gondrator for conversion 1o clectgical power via the T [
N . . seoondary plang, The system maintains the soactor coolant within specified presre, sempernture, and inventary Kmics e i .
= Yo e during all mades of operation, nud provides the primary pressure boambaey for Bsdon product sekoubion. }:\ﬂ""' “k‘;*?- 1‘1“" Code, Section 11, Clas |
PR S E— g prvsure LA i
R D U (S— . Design teamperasuse 6% F
o 3. Design Parameters Opserating gressure 2,255 peig
I - - Py Vemsel nshle diasmcter 1sh
= ad Crprenll hekgha {incl. closre beod A
R Porumeser Valor Wall thickmess (belsline) 6.5 i
¢ N Caro thermal power 00 MWk \.lnﬂ material SA-508 Gende 3 Claoss 1, bow-alloy soed
4 o 2 Lad i s el wrd verlay, 0.22 in =0
! J o shairieal g :J:d:‘:u,- ?1 o 308/200 ailem ek i v, 0.2 1 moinl
i e L Nominal operating poessre D lie 0 years
I eSS &8 § I [ S E—
[hsiggn Lemnpsermdsire
L. . - Hol kg temperature (T P | Naozzles
8 o - Caskll lisg tomprsture [ nominal
Total RCS fiow 000 Nozle Service Connected Line
! = Nueber of voolat eops 1 lwot Jegg, 2 culel begy N1 Outlen (bt o) RCS- 10001
8 Nt of peactor cooluat fpiaps 2 K3 ol (Loep 0 cobl leg]  RCS- 00008
Number of steam grneratars 1 N3 bt (Loop A cobd beg)  ROS. 100007
A
4. System Configuration

iz | 11 ) ]

P&ID and Source Data from:
https://www.open-100.com/reactorcoolant

TerraPower .

4.1 Flow Path

Tenctor enoly
flows te the steam gonerntor (RCS-SG=100). After transferring hes
generstor theough chansel-lesd neestes N3 and N4 e v parallel enld beg i

its the mseton wessel (ROS-XR-1000 Uiroagh ontlet nosde N1 into aod. b, Tioe BECS-100001, and
al 1o the secomdary sibe, coolant exits the steam

» Loop A: 50 noeede N6 — Fioe ROS T0I04 — fow measmrement mon ROS0I018 = pump soction Hoe ROS.
QU2ZADOS —+ rencter eoolaut pump RCS-PU-102A4 — discharge e RCS-MO00T —+ cvactor viswol iulet nozele NE

v Loop Bi SG peabe NE - Jie ROS-100002 4 How wcosurousent run RCS10015 < punp suckion line RCS-
TN2B0E — reactar coolant pemp ROS-PUZE — discharge line ROS. M08 — reactor vissel inlet moczbe N2

Each pumnp suction line contatns & check wlve (CR-ROS-102A, CR-RCS-102B) to provent reverse flow threogh ag idle

pump duriug single-prnp eperation.

Tened maetor conlnad grongs s deivers by s 1200 bp induetion medar, Pamg sl injection is sopplisd (e (e Clendod
2 rul Systeas st spprosimately € gpm ger pangs,

wil Val
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Thank you

To learn more, visit
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Examples

‘What nozzles are connected to the reactor vessel?

The reactor vessel RCS-XR-100 has three reactor coolant nozzles connected to the main loop in the current scope:

+« Nozzle N1-Hot leg outlet

o Coolant exits the vessel through outlet nozzle N1 into the hot leg, line RCS-100001, which then goes to the steam generator channel head.LL-RCS-001, SD-RCS-001
o Described as: "Reactor coolant exits the reactor vessel (RCS-XR-100) through outlet nozzle N1into the hot leg, line RCS-100001..."SD-RCS-001

+ Nozzle N2 - Loop B cold leg inlet

o Pump B discharge line RCS-100008 connects to reactor vessel inlet nozzle N2.LL-RCS-001
o In the flow-path description: Loop B ends at "discharge line RCS-100008 — reactor vessel inlet nozzle N2."SD-RCS-001

= Nozzle N3 - Loop A cold leg inlet
o Pump A discharge line RCS-100007 connects to reactor vessel inlet nozzle N3.LL-RCS-001

= |n the flow-path description: Loop A ends at “discharge line RCS-100007 — reactor vessel inlet nozzle N3."SD-RCS-001

Instrumentation (thermowells TW101-TW104 and level elements LE-1003A/B, LE-1006A/B) are installed on the vessel, but the documents here only explicitly identify N1, N2, and N3 as the coolant nozzles
connected to RCS-XR-100 in the main loop.DS-RCS-XR-100, SD-RCS-001
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Examples

TerraPower

From the material available, | can’t determine which reactor vessel nozzle receives flow from RC-P102B.

The only closely matching pump record is for RCS-PU-102B. That pump is shown as:

+ Connected to line RCS-100008 via pump nozzle N1 (discharge side)
« Connected to line RCS-102B003 via pump nozzle N2 (suction side)

This connectivity is consistently indicated in the system design and line list documents (DS-RCS-PU-102B, LL-RCS-001, SD-RCS-001).

However:

+ No reactor vessel nozzle component is identified in the retrieved documents.
+ There is no documented connection from RCS-PU-102B (or RC-P102B) to any specific reactor vessel nozzle,

Which reactor vessel nozzle receives flow from RC-P102B?

So while we know which pump nozzles the B pump uses (N1and N2) and which lines they tie into, the available controlled information does not establish which reactor vessel
nozzle those lines ultimately connect to. You'd need to consuit the relevant P&ID or vessel nozzle layout drawing for that detail.

Based on the controlled information available, | can't identify a specific reactor vessel nozzle that receives flow from RC-P102B.

The only clearly resolved pump that matches your tag is RCS-PU-102B. For that pump we have:

Which reactor vessel nozzle receives flow from RC-P102B?

Copyright ©2026 TerraPower, LLC. All Rights Reserved
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Examples

« Be properly interfaced and supplied (e.g., seal injection from CVCS) with isolable connections to other systems.

Does the design mest RCS-R-0011?

RCS-R-0011 is not yet confirmed as met by the current design; it is formally tracked as an open item.

+ What RCS-R-0011 requires
RCS-R-0011 (in SRD-RCS-001) states:

“The RCS shall provide a total coolant flow of not less than 37,000 gpm at full power with both reactor coolant pumps operating.”
Basis is listed as core thermal margin, with analysis/test as the verification method (A, T). [SRD-RCS-001]

* Current design vs. reguirement
The design is described in SD-RCS-001— Reactor Coolant System, System Description, which gives a nominal RCS total flow value in §3. That nominal figure does not
match the “not less than 37,000 gpm” minimum in RCS-R-0011, and this mismatch has been explicitly recognized:

"RCS-R-00M total flow is stated as a minimum. The value in SD-RCS-001 §3 is a nominal figure and the two have not been reconciled; the difference is under
review by system engineering.” [SRD-RCS-001 referencing SD-RCS-001]

Because of this unresolved difference, RCS-R-0011is tagged as a requirement open item: the design documentation has not been reconciled to demonstrate that the
as-described RCS flow satisfies the =37,000 gpm minimum.

Answer: The design cannot yet be claimed to meet RCS-R-0011. Compliance is under active review by system engineering, and the requirement is formally recorded as an
open item until the total-flow requirement and the design’s nominal flow are reconciled.
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Examples

If FE-1015 is removed for maintenance, what isolates it and what carries the flow?

FE-1015 is part of the Loop B flow measurement run. When it is removed for maintenance:

s |solation of FE-1015: It is isolated by valve V-1-1012, which the valve list identifies as “FE-1015 isolation, Loop B flow run
RCS-101015."
(VL-RCS-001 — Reactor Coolant System Valve List)

* Flow path during maintenance: The Loop B flow-run bypass valve V-1-1014 is opened, and flow is carried through the bypass
around the measurement run rather than through FE-1015.
The system description states that each flow element can be individually isolated (Loop B: V-1-1011, -1012, -1013) “with a
normally-closed bypass valve around each measurement run (... Loop B: V-1-1014)."
(SD-RCS-001 — Reactor Coolant System, System Description; VL-RCS-001— Reactor Coolant System Valve List)

So: V-1-1012 isolates FE-1015, and flow is carried by the Loop B bypass controlled by V-1-1014 when FE-1015 is out of service.
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