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What qualifies as effective dissemination of research?
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LLMs for the Dissemination of Research

Q: Tell me about technical progress in the Puerto Rico 100% study (PR100)?

A: The PR100 study's first-year progress includes initial modeling and analysis
results, as well as the development of high-resolution wind and solar resource
datasets for Puerto Rico. A major accomplishment to date is the development of
feasible scenarios for Puerto Rico to reach its goals of 100% renewable energy
by 2050, with interim targets of 40% by 2025, 60% by 2040, the phaseout of
coal-fired generation by 2028, and a 30% improvement in energy efficiency by
2040, as codified in the Puerto Rico Energy Public Policy Act of 2019 (Act 17).

The model was provided with the following documents to support its answer:
* PR100 One-Year Progress Summary Report

ChatGPT: As of my last update in September 2021, there was no specific study or project titled
"Puerto Rico 100% study (PR100)" that I'm aware of.
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LLMs for the Dissemination of Research

Q: What would happen if the population of Puerto Rico were to suddenly
double?

A: 1 do not know the exact consequences of the population of Puerto Rico

suddenly doubling, as the provided articles do not discuss such a scenario..

ChatGPT: A sudden doubling of Puerto Rico's population would lead to a wide range of social, economic,
environmental, and infrastructural challenges and changes. Here's a breakdown of some potential impacts...
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Potential Applications... Lots!
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So how does this work?
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So how does this work?

User Query:

4 )

Tell me about land
availability in the Puerto

—>

Rico 100% study (PR100)?
\§

Query Vector:
{1.65, 4.74, ..., 6.23}

Search

Vector
DB

v

-

Engineered Query:

Using the information
below, answer this user
question...

~N

GPT-4

-

Most Similar Vector:
{1.23,4.11, .., 6.01}

\_

i

Response:

Based on the initial
modeling of renewable
energy potential and
available land area in
Puerto Rico...

N

J
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Wind and Solar R
Siting Ordinances bansmem i tulac st

patyie » nature enargy

High-impact, high-effort
— 1,500 intern hours to parse
legal documents

Read our September issue

Siting ordinances for renewables is
a rapidly changing legal landscape

— National wind ordinances

H o, Lopez, A., Cole, W., Sergi, B. et al. “Impact of siting ordinances on land availability for wind and solar
Increased by more tha n 540A development”. Nat Energy 8, 1034—1043 (2023). https://doi.org/10.1038/s41560-023-01319-3
from 2018 to 2022

ac e Kimball County
>3k counties in the U.S. Lond U Repuiions. | | =xEEREET N8
— Some states have ordinances N e Regulations
per township and municipality i

(>16k in the U.S.)
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LLMSs for Parsing Siting Ordinances

e 21 counties, 5 wind setback features, 105 total ordinances
— Structures
— Property lines
— Roads
— Railroads
— Transmission lines
e [nitial Results:
— Ordinance database: 82% accurate*
— LLM with single prompt: 86% accurate
— LLM with decision tree: 90% accurate

*some ordinance database errors may be due to legal amendments made after April 2022
NREL | 9



LLMs Guided by Decision Tree

* Decision tree structure can improve _, um
the accuracy of LLM reasoning A )R
— Nodes and edges have prompts
and functions that define states 0

and transitions

* Takes advantage of slow-logic
symbolic reasoning and fast-logic
text comprehension from GPT-4

* Rudimentary implementation of a
neuro-symbolic Al system

LLM

t
2
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Complex Rules:

Monroe County, Wisconsin

Setback Description Setback Distance

Occupied community buildings The lesser of 1,250 feet or 3.1 times the

maximum blade tip height

Participating residences 1.1 times the maximum blade tip height

Nonparticipating residences The lesser of 1,250 feet or 3.1 times the

maximum blade tip height

Setback ordinances last updated in 2019 (reference) NREL | 11


https://library.municode.com/wi/monroe_county/codes/code_of_ordinances?nodeId=CH45WIENSYSIOR_ARTIIILORE_S45-47SE

Setback Description Setback Distance

Complex Rules:

Occupied community buildings The lesser of 1,250 feet or 3.1 times the
maximum blade tip height

Monroe County, Wisconsin

Participating residences 1.1 times the maximum blade tip height

Nonparticipating residences The lesser of 1,250 feet or 3.1 times the

maximum blade tip height

e Setback from structures:
— Ordinance database: 1.1x max tip height
— Single-query LLM:

* “The setback for large wind energy systems from occupied
community buildings and nonparticipating residences is the
lesser of 1,250 feet or 3.1 times the maximum blade tip height.
For participating residences, nonparticipating property lines,
public road right-of-way, and overhead communication and
electric transmission or distribution lines, the setback is 1.1 times
the maximum blade tip height.”

Setback ordinances last updated in 2019 (reference) NREL | 12


https://library.municode.com/wi/monroe_county/codes/code_of_ordinances?nodeId=CH45WIENSYSIOR_ARTIIILORE_S45-47SE

C I R I " Setback Description Setback Distance
O I I I p e X u e S O Occupied community buildings The lesser of 1,250 feet or 3.1 times the
IVI C t W O O maximum blade tip height
: n r : e : u n y’ I S C : n S I n Participating residences 1.1 times the maximum blade tip height
Nonparticipating residences The lesser of 1,250 feet or 3.1 times the
LLM with decision tree: e Bk et

*  USER: Is there text in the following legal document that describes how close i can site a large wind
energy system to buildings and structures? Ignore text on small, mini, or private wind energy systems.
Ignore text regarding setbacks from parcels, rights-of-way, and utility easements. Please only say "Yes" or
“NO“,

*  ASSISTANT: Yes

*  USER: Based on your last message, choose the option that best describes the required setback from
buildings and structures:

#1.1 The setback from buildings and structures is a single distance value

#7.1 The setback from buildings and structures has multiple conditions such as a fixed distance and a
multiple of the total system height

#0 None of the above options are descriptive of this ordinance related to setbacks from buildings and
structures

e ASSISTANT: #7.1 The setback from buildings and structures|has multiple conditions|such as a fixed
distance and a multiple of the total system height

NREL | 13



Setback Description Setback Distance

Complex Rules:

Occupied community buildings The lesser of 1,250 feet or 3.1 times the

IVI C t W O O maximum blade tip height
: n r : E : u n y’ I S C : n S I n Participating residences 1.1 times the maximum blade tip height
Nonparticipating residences The lesser of 1,250 feet or 3.1 times the

maximum blade tip height

LLM with decision tree:

*  USER: Lets assume the supporting tower is 377 feet with blades 279 feet long. So the rotor diameter
would be 558 feet and the total system height would be 656 feet. What would the multiple setback
distances be? Please show your work.

e ASSISTANT: Based on the information provided, we can calculate the setback distances for the different
types of buildings and structures:

1. Occupied community buildings: The lesser of 1,250 feet or 3.1 times the maximum blade tip
height 3.1 * 656 feet = 2,033.6 feet. The lesser value is 1,250 feet.

2. Participating residences: 1.1 times the maximum blade tip height 1.1 * 656 feet = 721.6 feet

3. Nonparticipating residences: The lesser of 1,250 feet or 3.1 times the maximum blade tip
height 3.1 * 656 feet = 2,033.6 feet. The lesser value is 1,250 feet.

So, the multiple setback distances are:

1,250 feet for occupied community buildings
721.6 feet for participating residences

1,250 feet for nonparticipating residences
NREL | 14



Complex Rules:

Monroe County, Wisconsin

LLM with decision tree:

Setback Description

Setback Distance

Occupied community buildings

The lesser of 1,250 feet or 3.1 times the

maximum blade tip height

Participating residences

1.1 times the maximum blade tip height

Nonparticipating residences

The lesser of 1,250 feet or 3.1 times the

maximum blade tip height

* USER: What is the final setback value? If the ordinance states which of the multiple
distances should be chosen, use that guidance. Otherwise, choose the largest setback value.

* ASSISTANT: The ordinance does not provide specific guidance on choosing between the
multiple distances. Therefore, we will choose the largest setback value. The final setback
value is 1,250 feet.

* USER: State the final setback like this: "The setback is XXX (units)"

e  ASSISTANT:

The setback is 1,250 feet.

NREL | 15



Powered by Open-Source Software

e ELM: Energy Language Model

— Utilities to work with the
OpenAl API

— Text embedding search
— Decision tree framework
— PDF-to-text utilities

— Recursive summarization
and text processing

— Asynchronous API calls

LICENSE txt

setup.py
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https://github.com/NREL/elm

Thank you
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Grant.Buster@nrel.gov
https://github.com/NREL/elm
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