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PROJECT OVERVIEW
• Goal: Advance QuESt from a collection of energy-storage tools into a workflow-

centered analytics platform. The QuESt Workspace enables users to build 
executable visual workflows, while the QuESt AI Agent helps users understand, 
edit, extend, troubleshoot, and reuse those workflows.

• Current Practice: Energy-storage analyses are often split across separate apps, 
scripts, notebooks, manual data-prep steps, and result files. This makes studies 
harder to reproduce, share, modify, and connect across domains such as BTM, 
valuation, planning, performance, microgrid, and data management.

• Why SNL: Sandia is well positioned because QuESt already combines open-
source energy-storage analytics tools, domain models, Python-based 
extensibility, and a user community focused on storage planning, valuation, 
performance, and grid applications. The Workspace and Agent build directly on 
that existing QuESt ecosystem.

• Innovation: QuESt 3.0 adds three major updates:

• QuESt Workspace: Expanded into a richer canvas-centered workflow 
environment for master flows and subflows. Users can assemble data 
nodes, Python nodes, notebooks, subflows, and app-specific processing 
steps; manage Python environments and flow inputs; save/reload 
workflow files; run configured cases; and inspect generated outputs.

• QuESt AI Agent: Now works directly with Workspace context. It can 
review the active canvas, use pinned messages and attached files, 
identify relevant tools and reusable skills, draft workflow action plans, 
preview changes before applying them, troubleshoot node outputs and 
run results, and support  different models from OpenAI, Anthropic, 
Google.

• Installation Agent: simplified deployment and configuration of open-
source software, reducing technical barriers for users and accelerating 
adoption.
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PROJECT OVERVIEW

• Duration: FY26. 

• Impact: Researchers, analysts, utilities, DOE 
programs, and storage technology stakeholders 
benefit from more transparent, repeatable, and 
extensible energy-storage studies. Successful 
deployment reduces workflow friction, preserves 
expert analysis patterns as reusable skills, lowers the 
barrier for non-expert users, and makes cross-tool 
studies easier to inspect, rerun, and share.

• Vertical/Investment Area: Analytics

• Alignment/Supports strategic pathway: Supports 
DOE OE goals by improving tools for storage 
analytics, grid planning, and operational decision 
support. The Workspace helps stabilize and optimize 
grid services by making storage studies reproducible 
and connected; the AI Agent helps grow analytical 
capacity by guiding users through complex QuESt 
workflows and preserving reusable expertise.
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Ove rview of QuESt Platform
QuESt has grown into a broader Python-based platform that hosts multiple  QuESt tools and libraries for energy 
storage  and re lated analysis. In addition to individual tools, QuESt includes a Workspace  environment where  
users can assemble  workflows that connect multiple  tools, intermediate  data preparation steps, and outputs into 
a larger study process.

QuESt App  Hub QuESt Workspace  (Workflow Environme nt)

Data  Preparation Tool Integration Pos t Proces s ing

Connect 
Tools  & Data

Repeatab le  
Proces s e s

Coord ina te  
Multi Us e rs

Gene ra te  
Outputs

Challe nge s

Usability
• Which tool is appropriate?
• How to prepare  inputs?
• How to configure  nodes and 

flows?
• How to operate  in a Python 

environment?

For Te chnical Use rs
Tedious but manageable  with 
Python knowledge  and experience

For Simple  Use rs
Can be  a barrie r with technical 
complexity and python 
requirement

Impact
QuESt’s impact is still partly 
limited by the  amount of 
technical and python knowledge  
required to use  the  platform 
effective ly.

Many real analyses are  not single-tool tasks. They require  a sequence of 
steps, iteration, and coordination across different capabilities. The 
Workspace gives QuESt a strong foundation for more advanced studies.

Why it matte rs?
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DEMONSTRATION 1 – GRID RELIABILITY AND PLANNING INTEGRATION WITH 
QUEST AI AGENT 
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• Electric grid planning is critical to tackle emerging 
challenges including large load growth and ensure a 
secure, reliable and affordable grid 

• Long-term electric grid planning includes: 
• Large datasets and uncertain forecasts
• Intricate coordination between complex models
• Sophisticated solutions with long-term impacts

• Traditional processes are manual and heavily time 
intensive

• QuESt Workspace and QuESt Grid Planning Toolbox offer 
Sandia existing capabilities to strengthen and identify the 
role of AI

Automation and Coordination  Uncertainty Handling Decision MakingAI Assisted

Team: Dilip Pandit, Atri Bera, Cody Newlun



QUEST WORKSPACE FOR GRID PLANNING
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Tool Integration Challenges
• Tools run in different environments
• Simulation fidelity varies: decades for 

planning, yearly for adequacy, and sub-
hourly for PCM

• Different data requirements for each tool

QuESt Workspace & Agents 
Innovation

• Integration of different Python environments
• Visual representation of modules, processes
• Enhanced workflow development, runtime 

debugging, and result interpretation 

Training QuESt Agents
• Develop individual tool workflows 

using QuESt workspace
• Develop pipelines connecting the tools
• Develop skills for the agents on 

individual and combined workflows



QUEST AGENT FOR CO-PLANNING EXAMPLE
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Year 2024

Year 2032

Year 2040

1. User prompt

2. QuESt Agent responds and matches 
closest skill

3. QuESt Agent loads workflow

4. User asks Agent to interpret results5. Agent provides insights



HOW AI MULTIPLIES THE IMPACT & NEXT STEPS
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AI-Assisted Engineering Analysis
Impact: Supports automated analysis of workflow 
outputs such as outage impact, adequacy metrics, 

and system reliability indices

Next Step: Automate the platform to implement 
suggested remedial actions (example: enable 

automatic tuning of planning model parameters)

Workflow Development & Customization
Impact: Users can develop and customize 

workflows for planning applications leveraging 
QuESt and other open-source tools

Next Step: Enable import of relevant python 
nodes from different sub-flows across different 

skill templates

AI Agent Capabilities for Grid Planning Workflows
Impact: Enables users from non-domain 
backgrounds to directly import and apply 

standardized, rapid grid planning workflows

Next Step: Expand the skills for multiple QuESt 
tools and pipelines
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DEMONSTRATION 2 - BATTERY SIMULATION WORKFLOW WITH QUEST AI AGENT

Objective: Develop an AI-assisted battery simulation workflow within QuESt to analyze detailed 
electrochemical battery behavior across a range of QuESt scenarios and solution pathways.

Team: Hyungjin Choi, Tu Nguyen

• Why is the work needed?

 QuESt battery techno-economic tools often use simplified 
battery models for computational efficiency, but these can 
miss key electrochemical dynamics such as degradation-
driven capacity loss.

 Physics-based model simulations often require specialized 
expertise, creating a high barrier to entry for general users.

• What’s new in our approach?

 We implement a QuESt workflow that uses PyBaMM to 
simulate heuristic/physics-based battery models for techno-
economic scenarios and solutions.

 We leverage the QuESt AI tool to streamline the 
configuration of required simulation setups, including the 
selection of appropriate physics-based models and 
parameters.

PyBaMM-based 
battery simulation 
package that 
provides detailed 
access to key 
electrochemical 
state variables.

QuESt techno-economic 
analysis including BTM, 
Planning, Microgrid, etc.

User Analysis

Users are provided with 
numerical results and 
interactive plots of key 
electro-chemical 
variables to support 
further evaluation of 
battery performance, 
validation, and safety.

Provide solution input 
profiles and scenarios to 

simulation package.

Simulation results for different 
scenarios.
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QUEST-PYBAMM SIMULATION WORKFLOW

Scenario loader
Load scenario files 
containing models, 
parameters, input 
profiles, economic 
variables.

Simulation engine PostprocessorPreprocessorScenario loader Graphing

Folder path Scenario 
packages

Scenario 
input

Preprocessed Preprocessed
inputs

Simulation
results

Simulation
output
output folder 
path

Postprocessed
outputs

Postprocessed
data

Graph save 
folder

Path to the 
scenario folder

Path to a folder to 
save output csv files

Path to a folder 
to save graphs

Preprocessor
Convert scenario 
files into PyBaMM-
compatible 
simulation inputs.

Simulation Engine
Simulate high-fidelity 
battery models.

Postprocessor
Process raw 
simulation data into 
user-friendly data 
sheets.

Graphing
Visualize results to 
compare scenarios 
and support analysis 
and validation.

Workflow implemented in QuESt workspace

Inputs to the workflow
The workflow loads scenario 
files that contain battery 
specifications and techno-
economic variables to evaluate.

Outputs
The outputs include all numerical values 

as CSV files and interactive plots for all 
scenarios, enabling users to perform 

battery performance analysis and 
techno-economic evaluation.
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WORKFLOW OUTPUTS
• The simulation workflow generates detailed battery performance data, including current, voltage, power, 

state of charge, capacity loss, and energy throughput.

• Outputs are provided as CSV files containing numerical results, along with interactive plots for available 
internal battery states and key summary/statistical variables.

Battery electrochemical state plots Key summary/statistical plots



• The QuESt AI Agent can help create and modify workflows and scenarios from text-based inputs, which 
significantly helps non-experts.
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QUEST AI TOOL FOR SIMULATION CONFIGURATION SETUP

{"name": "cycle_experiment", "input_mode": "text_experiment","scenario_type": energy_arbitrage",
 "model_type": "SPM", "parameter_set": "OKane2022", "battery_family": "Lithium-ion", 

"chemistry": "NMC", "cathode": "Nickel-manganese-cobalt cathode", "anode": "Graphite", 
"electrolyte": "Liquid electrolyte", "text_experiment": {"steps": ["Charge at 1C until 3.9 V", 
"Rest for 0.5 hour", "Discharge at 0.5C until 3.1 V", "Rest for 0.5 hour"], "repeat": 10, 
"termination": "80% capacity"}, "model_options": {"SEI": "reaction limited","lithium plating": 
"partially reversible", "loss of active material": "stress-driven"}, "pack": {"cells_in_series": 
40, "cells_in_parallel": 5, "profile_level": "pack"}, "initial_state": {"initial_soc": 0.5}, 
"capacity_loss_cost": {"cost_per_kWh": 150.0, "currency": "USD"}, "solver": { "name": 
"CasadiSolver", "mode": "safe", "atol": 1e-06, "rtol": 1e-06}}

AI-assisted workflow configuration

Create a workflow to simulate battery 
models for different scenarios. Scenario 
files exist in “..\workflow base scenario 
data”. Modify the scenarios to use high-
fidelity battery models that include the 
major lithium-ion degradation 
mechanisms. Record output values and 
plots in “..\workflow outputs”.

Workflows and scenarios for simulation created by the QuESt AI Agent
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