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Enabling AI Through Reliable, Well-Managed Data
EPRI – Avery Hodges
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The Importance of Good Data Practices

Reliable and 
well-structured data is 
crucial for AI success in 

the power industry

Poor data quality leads 
to inaccurate models, 
unreliable predictions, 

& limited trust in AI 
outcomes

Strong data practices 
enable scalable analytics, 

regulatory compliance, 
and long-term operational 

value
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Data Architecture & Storage
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Data Storage Options

Data Lake

Flexible, low-cost repository 
for raw data, supporting 

various formats & enabling 
storage of structured, semi-
structured, and unstructured 

data at scale

Data Warehouse

Centralized storage solution 
designed for structured data, 

enabling efficient analysis 
through pre-processed data & 

requiring established data 
models and ETL processes

Data Lakehouse

Combines the flexibility of data 
lakes with the management 

features of data warehouses, 
providing a unified platform for 

both raw & structured data 
analytics
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Power Specific Implementation: Data Historians
§ Specialized database designed to store & 

handle large volumes of time-series data 
§ Fast access to historical data while 

maintaining efficiency
§ Uses data compression techniques for 

storage:
– Interval means
– Trend changes
– Data reconstruction values
– Lossless compression for file size reduction

§ However, specialized infrastructure is 
needed to implement and maintain, and can 
be costly to scale up with limited flexibility 
for non time-series data
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The Data Storage Landscape

EPRI Report 3002029854: Data Handling for Monitoring and
Diagnostics Organizations



© 2026 Electric Power Research Institute, Inc. All rights reserved.19

Metadata: Strengths & 
Challenges in Ingestion § Metadata provides essential context for 

data by detailing its origin, structure, & 
meaning

§ Makes data more traceable & searchable 
across systems & platforms

§ Supports governance, compliance, and 
responsible AI development by 
documenting data ownership, usage 
constraints, and lifecycle management

§ Difficult to standardize, which complicates 
data integration efforts to maintain 
consistency & interoperability

§ Can become incomplete, outdated, or 
inconsistent over time, reducing 
effectiveness for data quality and AI 
decision-making
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Data Ingestion & Quality
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Establishing Trust in Data
§ Difficult to avoid ingesting data 

from diverse, distributed sources 
with varying formats & quality

§ Applies systematic controls to 
detect errors, gaps, and 
inconsistencies early in the pipeline

§ Emphasizes trust & consistency 
rather than assuming a single 
source of truth

§ Establishes a dependable 
foundation for analytics, 
monitoring, and AI applications

Data quality is achieved through disciplined ingestion, validation, and governance - not by assuming 
a single source of truth

Raw Data Sources

Ingestion & Quality 
Controls

Trusted Data for AI 
Development
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ETL's Role in Data Quality

§ Gather data from 
multiple sources 
(sensors, databases, 
APIs, files)

§ Ensure data is captured 
with accuracy and 
consistency

§ Identify and flag missing 
or corrupted data early

§ Maintain metadata 
traces to track data 
origins and timestamps

§ Clean and normalize 
data (standardize units, 
formats, & naming)

§ Handle outliers and 
missing values using 
defined rules/standards

§ Apply filtering logic and 
calculations to make 
data meaningful

§ Validate data integrity 
and consistency across 
datasets

§ Move the transformed 
data into a target system 
(data warehouse, lake, 
historian, AI model input)

§ Optimize for query 
performance and 
scalability

§ Verify successful loading 
and maintain logs for 
traceability

§ Enable access for 
analytics, reporting, and AI 
applications

Extract Transform Load
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Data Quality Pipeline Characteristics

Data Handling

Preparing and managing raw data 
through compression and storage 
strategies to support downstream 

validation and analytics

Data Validation

Checking data for errors, 
inconsistencies, missing values, and to 

verify that it meets pre-determined 
standards

Data Reconciliation

Comparing/aligning data from different 
sources to ensure consistency & 

accuracy, identifying discrepancies 
between datasets, and correcting errors

Data Consistency

Ensures information remains accurate & 
reliable across systems and databases 
through synchronization, regular data 

validation & replication procedures
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Data Models & Catalogs
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Data Catalog: An Organizational System

§ Uses a search engine with 
access & authorization rules 
that link access to certain data 
sources

§ Keeps data sources searchable, 
secure, and organized

§ Captures metadata to improve 
trust & usability

§ Requires governance &  
maintenance to keep entries 
accurate & up to date
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Data Models: Structuring Data for AI and Analytics
§ Defines how data is organized and 

how different data sources relate to 
one another

§ Provides standardized 
representations of assets, 
measurements, and processes 
across systems

§ Enables consistent, high-quality 
data inputs for analytics and AI 
models

§ Industry standards (e.g., IEC data 
models) support interoperability, 
reuse, and data sharing

EPRI Report 3002030671: Organizing and Using Data from Various Sources to Support Advanced 
Analytics and Artificial Intelligence in the Energy Sector: A Primer
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Energy Sector Standards

International 
Electrotechnical 

Commission (IEC) 
Standards

Common Information Model (CIM) for 
Energy Management Systems

Common Information Model 
(CIM) for Distribution 

Management

Framework for Energy Market 
Communications

Communication Networks 
and Systems for Power 
Utility Automation

Telecontrol Protocol for Power System 
Operations

IEC 
60870-5-104

IEC 61850

IEC 62325IEC 61970

IEC 61968
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Implementing AI: Best Practices
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Building a Strong Architectural Foundation for AI

§ Build trust by ensuring data is 
accurate & transparent

§ Provide consistent structure 
across systems and teams

§ Make data easier to 
integrate, discover, & reuse

§ Support scalable, reliable AI 
development

Data

Validation 
Processes, Quality 

Checks, ETL

Storage Option (Data Lake, 
Warehouse, Lakehouse, 

Historian)
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Quality, Organization, & 
Security for AI § Data Quality:

– Use appropriate ingestion methods 
(ETL) to keep AI models up-to-date

– Apply quality checks during ETL to 
detect and correct issues early

– Ensure proper handling, validation, 
reconciliation, and consistency of data 
across platforms, systems, & databases

§ Data Organization:
– Utilize data models to standardize data 

sources and reduce siloes
– Enforce access control through data 

catalogs to maintain searchability  
without reducing security

– Leverage existing data standards to 
ensure regulatory compliance and share 
data across organizations in standard 
formats
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Looking Forward: Continuous Improvement & Key Takeaways

Build a strong data 
foundation through 
proper architecture 

selection

Maintain reliability with 
ongoing quality checks 
that validate, reconcile, 

and standardize 
incoming data

Enable searchable 
intelligence by structuring 
systems with models and 

catalogs that support 
scalable, interoperable AI
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