ETH:zurich

Can we chat with the future energy?
Deciphering Energy Scenarios

ETH: Adriana Marcucci, Jan Abrell and Sven Ruegg
Branwen Owen, Hariprasad Bantwal, Mostafa Babaei
11. September 2025

Energy Data Hackdays, FHNW

Energy Science Center




The problem: @

Energy scenarios are difficult to understand, difficult to access

What is a
scenario?

ETH:zurich 11.09.2025



Different users with different needs

i

Citizens

Enable everyday
people to get informed
and make decisions.

ETH:zrich

Journalists
People which need
facts beside the
explanation.

T~

Educational
People wanting to
learn about energy
scenarios.

Q

Policymakers
People who need to
deep dive with the
topic.
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Why does it matter? @ggy
Decisions need understanding

PP PR ————— « Citizens, journalists, students,

—— __ SCENARIO CHART =—= ;‘ even policymakers need quick
| answers.

INTRODUCTION — :

o e

| — P — HIDDEN LANGUAGE

* Trustin energy transition grows
when people grasp scenarios.

|
I

» Today: only experts (or not even)
can interpret energy scenarios
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Our solution
Chatbot for Energy Scenarios

« (Conversational access to
scenarios.

« Explain numbers in plain
language.

 Interactive, 24/7, accessible.
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What if we stop using oil?

Final Energy Consumption,
by Energy Carrier
200

e

o

B
2019 Without With Oil

M Electricity Biomass
1 Synthestic gases [ Hydrogen
i oil

Qil consumption would need to
be replaced by additional
electricity, synthetic fuels, and
hydrogen.
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The task @

Can we chat with the energy future? e

Build a chatbot that connects to a database of energy scenarios. Users type in natural questions, and your
bot retrieves clear, meaningful answers.
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Database Existing Reports

Energie Perspektiven 2050+, BFE
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Personas

Many Personas.

7
% Citizen
Simple & Practical

ETH:zrich

. Journalist
Facts & Context

Energy Query

© Response
EN/DE/FR/IT

A 4

@ Student
Educational

W Policymaker
Comprehensive

Q
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Scenarios

Center

Energy
‘ ’ » Science

Scenario Composition.

1l SCENARIOS
ZERO-Basis, WWB
Variants & Years

0

EMISSIONS c 0N SE’:::TG'; . & ELECTRICITY & cosTs
GHG Tracking ) . Generation & Grid Investment & Operation
Primary & Final
co2 CH4 N20 7% SECTORS B Generation ~/ Consumption £<J Investment 4, Operation
Carbon Dioxide Methane Nitrous Oxide P Breakdown — Technologies by Sector Capital Costs Running Costs
% HOUSEHOLDS ﬁ INDUSTRY &% TRANSPORT SERVICES
Residential Manufacturing Mobility Commercial
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Agents

Scenario Composition.

¥

4 USER QUERY
Any Language

@ ORCHESTRATOR AGENT
Central Coordinator

Query Routing

L

11l DATA INTERPRETER
AGENT
Statistics & Trends
CSV Analysis

@ SCENARIO ANALYST
AGENT
Compare Pathways
ZERO vs WWB

* DOCUMENT
INTELLIGENCE AGENT
Technical Reports
PDF Processing

N

Y

I POLICY CONTEXT AGENT
Regulations
Implementation
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© LANGUAGE
TRANSLATOR AGENT

EN/DE/FR/IT
Multilingual Support

Q

v

. TAILORED RESPONSE
User’s Language
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Component and Services @E&Z?!e

Center

Il atmiean st o

Configuration Data Sources External Services
Configuration Synthesis Data Transformation Data Technical Reports OpenAl GPT-4 ChromaDB
¥ Environment Settings ~ 74 CSV Files 13 CSV Files ¥ 16 PDF Documents @ Language Model C§ Vector Database
API Keys & Paths 2000-2060 Projections Electricity System Methodology & Analysis Al Reasoning Engine Document Embeddings
Data Processing Layer Presentation Layer
CSV Processor PDF Processor Data Catalog Web Interface CLI Interface
["] Data Analysis LLJ Document Extraction = File Discovery B streamlit App =% Command Line
Time Series Processing Content Analysis Metadata Management Multilingual Ul Developer Tools

Application Layer

Specialist Agents

Data Interpreter Scenario Analyst Document Intelligence Policy Context Language Translator Orchestrator Agent
il Statistics & Trends Q Pathway Comparison * PDF Processing Il Regulations 0 Multilingual @" Central Coordinator
CSV Analysis ZERO vs WWB Report Extraction Implementation EN/DE/FR/IT Query Routing & Synthesis
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Agents

Scenario Composition.

Development Tools

Virtual |
| Environment |

pip
Packages

Git

| Version Control |

‘ IDE
Development

ETHzurich

Languages Supported

Energy
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Data & Analytics

Configuration & Utils

Document Processing Al & ML Stack Pandas

Data Analysis

Web & Network Core Technologies

[ python-dotenv PyPDF2
Config | [ aiohttp PDF Parser P
\ HTTP Client
— NumPy
- Numerical
) ChromaDB OpenAl
/ ' Vector DB
1 dataclasses | / web GPT-4
\ Data Models \Requests/
o Matplotlib
Plotting
. REST [ v
typing APIs | Processing/
Type Hints/
/ Seaborn
- Stats Viz
/ WebSocket ' o o AsynclO
\  Support | | Document | Text Async Ops
JSON ) ] | Intelligence | \ Embeddings
Processing o

Plotly

Interactive
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VoltVision: From Data Overwhelm to Democratic Dialogue

The VoltVision team
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