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o Weekly Summary

We discussed submitting for the Texas Energy and Power Conference in our first team meeting this
period. Our next team meeting consisted of improvements to be made during development this
upcoming week. Improvements mentioned were branching and merging code development,
presenting our contributions to the overall design, and clarifying questions on the roadblocks each of

the three project categories came across.

o Past week accomplishments

e Tin Ngo: While working with Eddy Andrade-Robles , we found that my implementation was not
what was expected. Initially | designed it to take the directory of a file but after collaboration, we
needed to make something new that would handle a specific file only. | created that functionality

where the user can specify the specific file and give it a prompt.
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(venv) tinngo@tinngo sddec24-28 % curl =X POST http://0.0.0.0:3004/0penai_generate_text_single dss_file
-H "Content-Type: application/json"
-d '

“prompt": "Is Load S1A a single phase or three phase load?",

"model”: “gpt-3.5-turbo-8125",

"context_directory”: "grid_applications/distribution_grid/grid_dss/src/systems/123Bus",
"file_name": "IEEE123Loads.dss"

"response”: "Based on the extracted information, Load 51A is a single-phase load."

While working with Eddy Andrade-Robles to work on a End to End test to modify a file similarly to GitHub
Copilot. | developed a endpoint and | leveraged prompt engineering to rewrite the file with the

removed/additions. This worked and was shown during our first proof-of-concept demo.
Week 2

| worked with Emma and Nick to develop more altDss scripts to run power analysis simulations. A lot of
the time was spent understanding what the expected outputs were. We ended up modifying multiple dss
files and comparing simulations before and after the changes and we were able to see valuable
differences that we're going to take action on. | worked further to create a grid analyzer class that uses

more functionality from the altDSS library. Here is what an output of a run looks like:
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Grid Analysis Report

num_buses: 132

num_nodes: 278

num_loads: 91

num_transformers: 8

num_lines: 126

total_load kw: 3490.8

losses: {'kW_losses': 3615.241922397987, 'kvar_losses': 1311.51498708317662, 'apparent_losses_kVA': 3845.7828486
voltage_violations: 61

Voltage Violations:

Number of violations: 61
Buses with vieclations: 2, 3, 4, 5, 6, 12, 9, 9r, 14, 34, 11, 1@, 15, 16, 17, 19, 2@, 22, 24, 25r, 26, 27, 31, 3

Loading Analysis:

Transformers:

regla: B5.8+0.8j% loaded
xfml: B.0+0.9j% loaded
reg2a: 3.1+8.9j% loaded
reg3a: 2.1+8.9j% loaded
regda: 26.5+0.0j% loaded
reg3c: 2.0+0.0j% loaded
regdb: 19.0+0.0j% loaded
regdc: 21.0+0.8j% loaded

Lines:
1115: 157.9+0.8j% loaded
11: 2.2+0.8j% loaded

e Jackson Phillips: | have been working on more hugging face functionality this week. | implemented
some of tin’s work on the openai functionality such as the text chunking and file access. Most of
my time was spent trying to get good responses out of the Llama 3.2 1B model. | added some

different configs in the generate_text function but | am still getting repetitive responses.



generate text(self, prompt, max length=200, temperature=0.7, top k=50, top p=0.9, repetitic

Generate text based on

failt 1.15)"""

inputs = izer(prompt, return_tenso return attention mask=
inputs { elf.device) for k, v in i s()}

Emma Heithoff: | clarified my new and realistic milestones in an email to the team and Professor
Gelli. Tin, Nick, and | met to begin coding the concepts | have been researching for simulating
datasets where grid stabilization outcomes are mapped to input changes in the grid. | explained
the purpose of the code we are generating line by line as Tin used code that would run
successfully. | use my concept of the dataset to have a conversation with ChatGPT on a vague
idea for scripting my design. It helped me visualize the planning | had done before taking a break
from school for health. | have included my conceptual planning from the last week as the first
section of code. Next, the generated code is commented with the documentation fixes | will

implement with Nick and Tin.

We expected the generated code to not reflect the functionality or syntax of AltDSS. Tin manually
changed the dss file parameter values, the loads specifically, and we used a troubleshooted
version of the code to utilize AItDSS analysis functionality. | reviewed the AItDSS repository
documentation for the syntax to run the commands that the generated code had the right concept
on but could not write syntax for successfully. | found a specific load multiplier command in the
documentation that should now work. | reviewed that AItDSS is a package in the larger project of
DSS-Python. DSS-Python is the backend that AltDSS connects to, which helped me understand

how we are coding.



import altdss as altdss

altdss.altdss(f 'redirect "grid_applications/distribution_grid/grid dss/src/systems/123Bus/Run_IEEE123Bus.DSS"')

altdss.altdss.Solution.Solve()

voltages = altdss.altdss.Busvolts()

min voltage = ©.95
for i, voltage in enumerate(voltages):
print(f"Bus {i+1}: Voltage = {voltage vy
if voltage < min_voltage:
print(f"warning: Bus {i+1} has a low voltage: {voltage P V)

import json
import random
import altdss

dss = altdss.DSS()
dss.text("clear™)
dss.text("redirect path/to/13bus.dss™)

simulate 13bus_scenario(bus, load increase factor=1.0):
dss.text(f"Set LoadMultiplier={load_increase_factor}")

dss.text("Solve™)

bus_voltage = dss.circuit.buses{bus).pu_voltage()
initial_voltage pu = bus_voltage[@] if bus_voltage else
initial reactive power kvar = dss.circuit.total power().imag

if initial voltage pu
return

min_voltage pu = min(bus_voltage)
capacitor_activation = min voltage pu < 6.9

added_reactive_support_kvar = 158 if capacitor_activation else @

if capacitor_activation:
dss.text(f"Edit Capacitor.bank phases=3 kvar={added_reactive_support_kvar}")
dss.text("solve™)

stabilized voltage pu = dss.circuit.buses(bus).pu_voltage()[@] if dss.circuit.buses(bus).pu voltage() else min voltage pu
time_to_stabilize s 5 if capacitor_activation else 5
outcome = "




return {
er_imbalance”,

: dss.circuit.total power().real,
": initial reactive power kvar,
: ipitial voltage pu,
er_support_kvar": initial reactive power kvar

"+ round(min_voltage pu, 2),
pu”: round(stabilized voltage pu, 2),

> s": time to stabilize s

tion": capacitor activation,
ower_support_kvar”: added reactive support_kvar

create _dataset(num_scenarios):
dataset = []
for _ in range(num_scenarios):
bus = f"Bus{random.randint(1, 13)}"
load increase factor = random.uniform(@.8, 1.5)
pair = simulate 13bus_scenario(bus, load increase factor)
if pair:
dataset.append(pair)

return dataset

num_scenarios = 50
dataset = create dataset(num scenarios)

with open(“voltage instability dataset 13bus.json”, "w") as t:
json.dump|(dataset, T, indent=4ﬂ

print("Data

Eddy Andrade: | continued to work closely with Tin Ngo on making API calls with OpenAl. We
noticed that what he had originally implemented wouldn’t take into consideration individual files,
and instead focused on directories. We worked on implementing a new call to view individual files
within a directory. After doing so, we got a response from the Al model. We began doing some

simple tests by also asking Emma Heithoff and Nicholas Doty what questions to ask in the chat


mailto:tinngo56@iastate.edu
mailto:erh1@iastate.edu
mailto:ndoty@iastate.edu

(and what the correct responses are). Finally, me and Tin continued working on making changes
to the file from the Al. For the time being, the Al only deletes certain things if you ask what you
want to delete.

Grid Al Test GridGPT: Chat

LJ  WindRampKevKeglest.USS /123Bus m Build Project GridGPT Is Load S1A a single phase

or three phase load?

Based on the provided
[ IEEE123Master_daily.dss

Delete File

[)  SolarRamp.csv Delete File
[)  IEEE123Loads.dss

Delete File

[)  PaperLoadShape.txt

Delete load S1A

g Of course!

The first message asks the Al if Load S1A is a single-phase or three-phase load, to which it views
the file and gives a response. Finally, | asked it to delete Load S1A. It did take some time for the Al

to do so, but it eventually updated the entire file with the changes.
Week 2

Haven’t got much work done due to being under the weather for a good chunk of the week, but |
decided to take a look at the Python script used to make the API calls. In there, | made changes to
dynamically call on all the endpoints based on the context of the prompts provided by the user. |
created a new endpoint to run through the prompt, and depending on the context of it, make a call

to different endpoints.

Finally, | made changes to the layout of the chat window. The user can now select which OpenAl
model to use (the default is gpt-40-mini) if desired. As for the chat bubbles, they will no longer
overlap that model selection dropdown. | also changed the text input into a Textarea to allow the

user's message to break up into multiple rows instead of one single line.

om

extracted information, Load
Sla is a single-phase load.
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Updated layout (request made with gpt-4o-mini model)
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Select Model

gpt-3.5-turbo-0125

What is the voltage of Load
S1A?

The voltage of Load S1A is
2.4kV, as indicated in the
load definition for Load.S1a
AISERIIRIRE in the provided context.
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context_directory: "grid_applications/distribution_grnd/gnd_dss/src/systems/123Bus”
file_name: "IEEE123Loads.dss"

model: "gpt-3.5-turbo-0125"

Screenshot shows that changing the OpenAl model works with each request you make



e Nick Doty: This week | worked with Tin and Emma to begin to generate an altDSS script that will
run power analysis simulations with the help of the altDSS python documentaion. Additionally,
when fully functional, it will change the values in a csv file using a load multiplier. For the script we

used the IEEE123bus.

import json

from altdss import altdss

IEEE13_PATH =

(f

IEEE13_PATH

altdss.Solution.Solve()

load_objects = altdss.Load()

(load_objects)

o Pending issues
e Tin Ngo: N/A
e Jackson Phillips: | am confused on how to stop the model from giving repetitive responses. | also
do not have a dataset yet so no progress has been made on training.
e Emma Heithoff: Not yet successfully creating data for model training when my timeline has been

pushed back is not ideal to support the rest of the team.



(@]

Eddy Andrade: When working on the project, | cam across this message on the VM about having

low disk space. | am not sure if it is something major but thought it is worth bringing up

s (3 Terminal Nov12 1823 [}

Low Disk Space on “Filesystem root”

ub The volume “Filesystem root” has only 678.9 MB disk space
remaining. You may free up some space by emptying the trash.

ubuntu@ubuntu-vm: ~/Desktop/sddec24-20
Examine Empty Trash Ignore

2024-11-13 00:23:06.795+0000 T — - -

2024-11-13 00:23:06.796+0000 INFO Register Metrics Facade...

2024-11-13 00:23 97+0000 INFO Metrics Facade registered.

2024-11-13 00:23:06.797+0000 INFO Register Model Catalog...

2024-11-13 00:23:06.798+0000 INFO Model Catalog registered.

2024-11-13 00:23:06.798+0000 INFO Register Task Registry Factory...

2024-11-13 00:23:06.799+0000 INFO Task Registry Factory registered.

2024-11-13 00:23:06.799+06000 INFO Register Task Store...

2024-11-13 00:23:06.800+0000 INFO Task Store registered.

2024-11-13 00:23:06.800+0000 INFO Register User Log Registry Factory...

2024-11-13 00:23:06.801+0000 INFO User Log Registry Factory registered.

2024-11-13 00:23:06.801+0000 INFO Graph Data Science extension built.

2024-11-13 00:23:06.802+0000 INFO Building Graph Data Science Extras extension...

Nick Doty: N/A

Individual contributions

NAME Individual Contributions Hours this HOURS
(Quick list of contributions. This should week cumulative
be short.)

Tin Ngo Front End POC. AltDss Simulations 20 177

Jackson Phillips Huggingface functionality 6 121

Emma Heithoff Explained plan for simulations and 7 121

troubleshooting

Eddy Andrade Frontend work, Backend 13 124

Nick Doty Dataset work 6 123




o Plans for the upcoming week

e Tin Ngo: Work more on altDSS simulations.

e Jackson Phillips: Work on huggingface functionality if | can't get hands on with a dataset for
training. If | can get a dataset | will work on training.

e Emma Heithoff: Overall goal is to be efficient with the dataset generation. This requires working
individually and together on finding AItDSS commands from the documentation that reflect the
conversations we’ve had on making event and outcome (input/output) pairs for teaching Al to
understand processes of grid stabilization. Reflecting on what has been done in 491/492 so far
and what work gaps there are simultaneously.

e Eddy Andrade: | plan on making tabs that keeps a history of previous messages with GridGPT. I'll
keep finding ways to refine the Frontend aside from that

e Nick Doty: Continue to work on the script with Emma and Tin along with anything else that needs

to get done.



