Utility Data Analytics & Engineering Analysis Best Practices
A Guide for Interpreting, Validating, and Applying Utility Data for Engineering Decision-Making
1. Purpose
This document provides guidance for engineering firms and analysts on how to properly interpret, validate, analyze, and communicate insights derived from utility-provided data.
Successful analysis depends on both technical methods and a strong understanding of data context and limitations.
2. Data Collection and Management
2.1 Data Handling and Access:
· Ensure shared reference tables or metadata are available for analysis (e.g., lift station parameters, breaker specifications). 
· Use secure, shared platforms (e.g., SharePoint, MS Excel, Databricks) as provided by the utility. 
2.2 Understanding Utility Data:
· Engineering firms rely on the utility to provide accurate and well-documented datasets. 
· Review data dictionaries to understand variable definitions, units, sources, and relevance. 
2.3 Data Validation and Readiness
Before performing analysis:
· Verify data completeness and time coverage 
· Identify missing, inconsistent, or anomalous values 
· Confirm units, definitions, and measurement methods 
· Clarify any undocumented or ambiguous variables
2.4 External Data Integration
· Confirm utility-approved external datasets 
· Align external data with analytical objectives 
· Document: 
· Source 
· Transformation steps 
· Assumptions and limitations
3. Analytical Methods
3.1 Sensors Data
· Time-series analysis 
· Anomaly detection 
· Forecasting 
· Missing data imputation
3.2 Other Related Data
Spatial analysis 
Predictive modeling 
Hotspot and anomaly detection
3.3 Open-Source Data
· (rainfall, groundwater, census, tidal, temperature) required for analysis. 
3.4 Engineering Analysis
· System performance evaluation 
· Trend analysis 
· Operational benchmarking

4. Visualization and Reporting:
· Translate analytics into clear, actionable insights 
· Clearly distinguish: Observations, Interpretations, Recommendations 
· Ensure outputs support, but do not replace, engineering decision-making
· Build dashboards in collaboration with utility stakeholders (e.g., Tableau, Power BI, ArcGIS). 
· Ensure reporting captures methodology, analysis steps, and actionable insights. 
· Maintain clear version control and update procedures for dashboards and reports. 
5. Governance and Security
· Adhere to utility-defined security protocols and access controls. 
· Use approved enterprise platforms (e.g., Databricks, Azure Data Factory, Fabric, AWS) for processing and analysis. 
· Respect data privacy, audit trails, and regulatory compliance at all stages.
6. Validation and Feedback Loop
· Conduct regular validation sessions with utility stakeholders 
· Adjust models based on operational feedback 
· Continuously improve analytical accuracy and relevance


7. Engineering Firms Checklist (Data Users/Analysts)
	Category
	Key Actions
	Notes / Questions
	✔ Completed

	Data Access & Inventory
	Confirm availability and completeness of historical and real-time data.
	Coverage, formats, storage locations, access permissions.
	☐

	Data Dictionaries
	Review variable definitions, units, and sources.
	Clarify unclear or encoded variables before analysis.
	☐

	Data Quality Checks
	Identify missing or inconsistent values; discuss exclusions with utility.
	Plan imputation or cleaning methods.
	☐

	Metadata / Reference Tables
	Verify all required metadata is provided (IDs, capacities, classifications).
	Confirm updates or changes during project.
	☐

	External Data Integration
	Confirm utility-approved open-source data and integration methods.
	Document source, purpose, and cleaning steps.
	☐

	Data Updates
	Understand update frequency and transfer method (API or batch).
	Ensure pipelines can handle updates efficiently.
	☐

	Analysis Planning
	Define analytical goals, modeling approaches, and assumptions.
	SCADA: time series, forecasting; GIS: predictive modeling.
	☐

	Visualization / Reporting
	Confirm dashboard platform, key metrics, and update process.
	Maintain version control and documentation of changes.
	☐

	Governance & Security
	Follow utility’s data access, encryption, and compliance protocols.
	Ensure all data usage is secure and auditable.
	☐

	Validation & Feedback
	Schedule check-ins with utility to validate outputs and receive feedback.
	Align results with operational decision-making needs.
	☐



