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Enterprise Analytics for SCE’s 
Distribution Planning



118,000 miles of 
transmission and 
distribution lines

Southern California 
Edison

15 million residents

Most US energy 
storage installation 
for past 2 years

a leader in 
solar in US-
since 2007

4,600+ circuits

50,000 square 
mile service 
area

46% carbon-free 
electric supply 
(2017 numbers) 



“Climate change is the defining 
issue   of our time—and we are at a 
defining moment.”

Antonio Guterres
United Nations Secretary General By 2045, California is committed 

to carbon neutrality across all 
sectors of its economy and 100% 
decarbonization of its retail 
electric supply  

Pathway 2045 is Southern California Edison’s roadmap to carbon 
neutrality.  (edison.com/pathway2045) 



Overview
Use Case

The Role of analytics in modernizing  
SCE’s system planning and integration of 

DER in utilities distribution system

What I am going to talk about?

How we architected and modelled 
various IT systems to implement this use 

case



According to a Forbes survey, data scientists spend almost 80% of their 
time on data preparation !!



Profile Need for 
Forecasting

• Load profile 
(Gross profile)

• DER Profile 
(NET profile)

Forecasting Need 
for Eng. Analysis

• 10 Yr Time 
Series Load / 
DER Forecast

• Scenario 
Analysis

• DER Forecast 
Disagg.

• Enhanced GNA

Engineering Analysis Needs for Projects

• Profile Based Capacity Analysis (Magnitude, Freq., Duration)
• Load Flow Informed Capacity Analysis
• Enhanced DER Alternatives Analysis
• Time Series Duct Bank Analysis 

Profile 
Analysis 

Load and DER 
Forecasting

Engineering AnalysisHistorical profile

N-1DVAR
Capacity/Duct 
Bank Analysis

Forecasted profile

The Role of analytics in modernizing  
SCE’s system planning and integration of 

DER in utilities distribution system

Use Case

Use Case details



Let's talk about the data !

Time Series

Master data

Spread across the enterprise, some of 
the data sources  does not exist !

Most of the data is not connected or 
never correlated

X
Customer 

Information 
System

External SystemsEquipment 
settings 
systems

Asset 
Management

GIS SCADA system EMS

Other Systems

System Context

• SCADA
• AMI
• DER 

Generation 

• Distribution and 
substation 
network 
hierarchy

• Customer 
information

• DER 
interconnection

• Load growth projects
• Facility loading limits
• Distribution and 

substation network 
hierarchy

• Macro Economic drivers
• Load & DER shape files
• Asset information
• Weather Stations to asset 

mapping

• Historical weather

• Substation internals
• Distribution Connectivity
• Electrical connectivity and 

hierarchy
• Asset/Equipment’s 

Information

• 8760-Weather normalized 
historical profile

• 8760 – Forecasted profile (MW 
Net, Gross, DER Gen)

• 8760-Historical 
Load profile(Net)

• 8760 - Historical 
Load 
profile(Gross)



Let's talk about the data !



 Business Capabilities

 Functions 

 Interdependencies

Business Architecture- Functions and Capabilities

STEP 1 : Understanding 
business needs

Both business and IT is talking about same thing !!



Business Capabilities-Application – Data- Technology 
STEP 2 : Understanding Data and Technology

 What data is required ?
 What are the data sources ?
 How do we prepare the data ?
 What are the integration points ?
 What kind of technologies are required (data 

preparation, algorithm deployment, 
integration etc.)?



Business Capabilities-Application – Data- Technology 
STEP 2 : Understanding Data and Technology

• What data is required ?
• What are the data sources ?
• How do we prepare the data ?
• What are the integration points ?
• What kind of technologies are required (data 

preparation, algorithm deployment, 
integration etc.)?

ArchiMate is a technical standard from The Open Group and is based on the concepts of the IEEE 1471 standard

TOGAF ® framework 2

1 ArchiMate is a technical standard from The Open Group and is based on the concepts of the IEEE 1471 standard
1 ArchiMate is also a registered trademark of The Open Group
2 TOGAF ® is an Open Group Architecture Framework

ArchiMate Notations1

+



Deep dive into data preparation – Understanding challenges

• Known and unknown data quality

challenges

• Integrating data from siloed systems

which are not connected

• Data is managed in siloes

• No single view of the data










Data management strategy

Data Quality


Common 

Information model
Data Governance

Data Integration



• SCE’s Common Information Model 
(SCIM), which is in UML notation

• Based on IEC Common Information 
Model (CIM)

• Used for both ‘data-in-motion’ and 
‘data-at-rest’ 

Common Information Model

Unified data model, integrating data from desperate sources to provide, end-
end view of data



Requirements to Model-Driven Design Artifacts
Enterprise Analytical 

Platform

Grid Connectivity Model

Custom build applications

Data-At-Rest

Data-In-Motion
Enterprise Messaging 

Platform

Consumer Systems

SCIM

SCIMIEC-CIM Profiles




Asset, 
Connectity,Op-Info




Weather

SCADA,AMI Customer


 



Unified Data Model
Common vocabulary



SCIM for DER (attributes hidden)



Data quality framework
Automated Data 

quality Dashboard

Y
-A

xi
s

X-Axis

Adjust model to 
accommodate data 

quality



System context

18

Enterprise Analytical Platform (DW/Data lake + 
Analytical Tools)

Data source 1

Data source ….

• Data Preparation
• Bulk data processing
• Time series data analysis
• Historical Load profile
• Forecasted profile

Engineering Analysis (Packaged product)

• Profile Based Capacity Analysis 
(Magnitude, Freq., Duration)

• Load Flow Informed Capacity Analysis
• Enhanced DER Alternatives Analysis
• Time Series Duct Bank Analysis 

Profile

Forecast

Data Analysis ,Analytics & Visualization

• Sub and Ckt Hierarchy 
• Substation Internals

• Distribution Connectivity
• Asset
• Asset operational information

Grid Connectivity Model System

• Interconnection Intake & Review
• Interconnection Construction

• Interconnection Contract Initiation
• Interconnection true up

• Interconnection true-up
• Internal user interface
• External user interface

Grid Interconnection Processing Tool(GIPT)

Data source 1
Data 

source ….

EN
ABLERS

• Connectivity, Asset, Asset Settings • DER Interconnection 



Concluding Remarks

1. Think end-end

2. Data preparation is the key  step

3. Identify data quality issues, early in the project life cycle

4. Get sponsorship for fixing data quality issues

5. Using operational data for planning, is  challenging

6. Do careful selection of technology

7. There is no single technology or packaged application which can meet all the needs

8. Follow CRISP-DM model for algorithm development




