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Calculators: Numbers in, numbers out
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LLMs: Media in, media out
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EPRI Al Grid Planning Assistant: Objectives in, Solutions Out
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Engineering concepts, equations, standards
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EPRI Al Planning Assistant

This is what the existing tool looks like in your web browser
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EPRI Al Protection Assistant Beta
2025.03

Settings
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Claude 3.5 Sonnet v
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Debug Level:
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Works with

v Cloud-based LLMs (ChatGPT etc)
v' On-premises LLMs (Llama etc)

v Local LLMs (locallLlama etc)

Customization:

= Easily integrate your own python scripts
= Custom study and report templates

" |nteract with many grid models

* |nterpolate/extrapolate forecast data
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What does it look like?

< C

& Dark Mode

O D localhost

EPRI Al Protection Assistant Beta

2025.03

Settings

LLM Model:
Claude 3.5 Sonnet

Simulation Tool:
ASPEN OneLiner

Debug Level:

Normal Extra Verbose!

Off

Temperature:

@
Max Context Length:
@

LLM Level:

Basic () Expert

Use Direct Queries:

llea Unaudadna Dasa-

0.7

1024

Distance (%) Fault Current (A) Voltage at Fault (V) Primary Protection
0% 8562.7 1.19 Claytor Distance & Overcurrent (Instant)
20% 6081.4 28.79 Claytor Distance & Overcurrent (Instant)
40% 5188.6 40.58 Nevada Overcurrent (Instant)
60% 5005.4 46.35 Nevada Distance & Overcurrent (Instant)
80% 5389.3 48.79 Nevada Distance & Overcurrent (Instant)
100% 8457 .2 2.33 Claytor Distance & Overcurrent (Instant)
SLG Fault Current vs Distance Along Line
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Works with

v Cloud-based LLMs (ChatGPT etc)
v" On-premises LLMs (Llama etc)

v Local LLMs (localLlama

Customization:
= Easily integrate your own python scripts
= Enable the LLM to run them as-required
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Simulation Results

What does the tool allow the LLM to create?

Create PDFs

Breaker Duty Rating and CT Saturation Analysis -
Bus 4 (132kV)

I ntroduchion

Eeakor (uty rnating analysis and CT saturation studios ane crucial sspedts of power aystam peoloction
engineanng al ansum the sale and eliabie operstion of etecircal Infrastiictiure Circull reaker duly
ratng analyses s essental 1o venty that crcuit Dreakers can safely Intermupt faut corrents without talure
of damage, This analysis conaiderns Dot the magnitude of the Tault curent and e rMe-oFrise of
recovery vollage (RIRAV) that e Dreaker must withstand Thi study ensures comgiliance with IEEE
7 010 STanaaros, whieh proviae goidedines 1o appication and ralings of hign-voltage creat
Diwakers

CT saturabon anatyse, on the other nand, is vital for ensunng 1he rekatwity of the prolection system
Currant Wansmormmons (CTe) are cribcal components hal provido accurale cumaent imeasuraments fof
protuctive rolays. During Taul ¢ Tagh current Gy G G Gore salurabon,
Feaeiingg b (o Tt Seconndary Coment outpal T caslonion can potentiafly compronming e opedation
of profective relays, leading to delayed or missed fault detection The analysis considens factons suct)
a9 OT matio, accurncy closs, burden (Including secondary winng and connected dovices), and fhe
IR faudl Curfent levels

The interachon between breaker duty ana CT performance s particulaity Important because prolective
relays rety on accurale curent measurement 10 make INppig decsions. I a CT saturates dunng a
UL, 1t may not property represent e pomary curment, potentialy keading 1o delayed breaker operalion
T Selay could expose the braaker 10 faull currents for longet duralion, poluntially exceeding ity
INormupting capatinly

A0 MGAON POWE! SyRlems, with Incroasog it lovers due 10 gid expansion and ntarconnection, ihese
Ml v Decorie e Colcal Thie sdverd of micropnocesson Dased imays Il.n soewhial
mitigated CT salurabion concerns Iough advanced g LHC R [T "ol
proper G T selection and appiication remins unctianged Thi s eapecialty e in apphcabions where
Iagh-spreed protoction s reguired or where faull coments approach breaker rabngs

¥ Bcope of Work
Thus study focuses on the 1325 Bus 4. analyzing Hoth breakes duty ratngs and CT saturabon kg
T Aty sl oncompanses

Foult cument calculabons for thiee-phase and single. kne. (o ground faults

Evaluaation of @ 25KA G mngho-cyche raakel’s Capatisty

Create HTML-based Reports

Fault Current Summary Report

Single Line-to-Ground (SLG) Fault Analysis Summary

Ths repord summarzes the results of SLG tault ssmulatons performod oo vanous 132 &V buses in the power
SYSIBm The anatyss nclodas fault cuments. bus walages dunng faull condbions. and relay opecations

Balow 5 & comprehenstye summary table of the fault cuerenes for sach bus

Table 1. SLG Faut Current Summary

Bus Bus Voltage  Fault Fault Angle Fastest Relay P =
Number  Name V) Current (A} (degrees) Operation (s) y
[OC RELAY] NV
[ ISENS 1 5560 7
REUSENS 132 5568 1 a3 00 P18 NG
[OC RELAY]
5 FELD 1 7163 7 857 0.08%
ELDALE 132 d 08! XFMR Nevada
! CHID 132 4668 6 184 ooar (0C RELAY]
XFMR Novada

Anatyses of Resuls

1 Faul Cument Lewels

The highest fault cumant was obsenved &t FIELDALE bus (T183 T A}
- The lowest taut curren! was abserved at OHIO bus (4068 6 A)

AB fault cuimends anre witnin typical ranges for 132 KV systems
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Create CSV, XML, JSON, TXT

AppYy SLG tautts an every 122 KV bushior ang atter cach smuaton append the Simadstion resuts m |
CSVshylo 1o o mpont Tha CEV should have 000 20w pa1 Gmufation and contmn ne ieo-phass
VORM)SS AN CUNGIES NN IgRVoes and angus

[V holp you crealn a report with SLG fault smoton sesuls for afl 102 KV busbam. M broak thes
Do It Sheps

1 st 1 oot 8l Tessbars 8t 132 WV

2. Then [V run SUG faut smafabons on eecs bus

1 Conate 8 oot and append the resuts in CSY fomu
Lats saant

Now, lel's crette & report 1o sioes our resuts

Lots 204 an Btroducton and hiadgr for ow CSVY dala

Now, for ssch 132 AV Susc 1 bl w6 SUG Ssull a0 sppond B resuls For Bus runtee 2

Caing fool. do with parawiors |
Tre” “wrnedine faor

Bk type® “SLO"

Ul _hus_nusbe” 2

)
L

s uarmi]Brus Narmma Foct Typoe Va Magrot ¥ Argte |

Vb Magrot Vb Angle ( Ve Magrie Ve Argge | ba Magris bs Argle |c s Magros ih Argga [clc Magris lc Angt
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JE0UTH 3 i £ L1 12 114 1us 11 2 1685 015
JEOUTH P S % am -0 o o PN 5 2 149
4 BAaT 1] o8 &8 113 -1 116 12 52 L 1 018
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6 CENTRAL SLO - - 115 s 115 114 2.8 % 1 (8L
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Ovutcome: Convert your plans into actions

SLG Fault Current vs Distance Along Line

& Dk Mod Parform a study on the 400 kV line between Bus 1004 and Bus
Al Protection Assistant Beta 2025.03 1005 Check protection coordination and trip ime assuming a
maximum prnimary fault clearance time of 80ms and a coordination
time margin of 200ms Check fault level against circuit breaker
ratmgs

Settings v

|||||||||||||||||

g Handle problems with your expert insights and its past experience
ﬂ Let it draft reports of work performed, challenges, solutions

Sessic... [roremeTe— ST v .
4 Zone 1 reach appears appropnate at approximately 80% of the 5
| » Ul testing N x | ength
. 7?
rrrrrrrrrrrr
| prncessing vour & 3 0.0-0.1 0.1-0.2 0203 0.3-04 0.4-0.5 >0.5
“IOCESSMN YOI Soeiiec] -
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Building a Prototype Agentic Artificial Intelligence
Platform for Transmission Planning

Ay tharl Scan QR
& ¢ Get an Al Planning Assistant tool into e eIl To Express
your hands quickly Sz okl Interest

¢ Demonstrate additional use-cases
Improve scalability to industrial sized
systems

Implement safety & trust systems

' ¥Claude
@& OpenAl

PLEXOS [l PowerWarid
PSS®E id

Integrate with existing planning tasks

Identify the real challenges, Contact: Sean McGuinness
bottlenecks, and limitations smcguinness@epri.com
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TOGETHER...SHAPING THE FUTURE OF ENERGY®
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