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About SDG&E Electric Distribution System 
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● Total of 1.3 million Electric 

Customers 

● Total of 142 Distribution 

Substations 

● 986  Distribution Circuits 

● 9,954 Miles of UG Dist Circuits 

● 6,702 miles of OH Dist Circuits 

● 1,242 Field Sites on SCADA 

● 72 Dist Substations on SCADA 

(>50% in SCADA) 



About Our PI System 
PI Servers and Tags: 

• One primary PI Server (at main Control Center) and one backup PI Server (at 

Backup Control Center site) 

• Total ~139,000 PI Tags 

Main PI System Interfaces: 
• PI PRISM Interface for Distribution SCADA system 

• PI OPC, PI HTML, etc. 

PI System Applications and Tools: 
• For distribution operations SCADA system monitoring and analysis 

• For Load Curtailment - SDG&E Emergency Operations and automatically updating 

on SDG&E public website 

• For Virtual Integrated Systems Application (VISA) 

• For Weather Station Network 

• For KPI Dashboard and for Smart Phone  

• Automatic email notifications and alerts 



Examples of PI System 

Applications 



Substation Point Trending 

● Good for 

phase 

comparison 

● Trend 

multiple 

PI tags 

● Trend up to 

one-year 

duration and 

back to 10+ 

years  



Load Comparison 

● Good for load 

comparison 

● Compare 

up to 3 

different dates 

● Go back to 

10+ years 

archive data 



SCADA Device Status/Alarm Tracking 

● Select different  

point types from the list 

● Select different  

available digital states 

● Show exactly when the device 

changed state 



Breaker/Switch Analysis 

● Select different point types from 

the list 

● Select different available states 

● Show which devices changed 

state in the last selected number 

of days 



SCADA RTU & Communication Statistics 

● Show RTU’s out of 

communication for a 

number of days 

● Show RTU’s with 

poor communication 

statistics for 

investigation 

● Show 

communication 

channels with poor 

communication 

statistics for 

investigation 



PI System for SDG&E Load Curtailment 

(i.e. Rolling Blackouts) ● Enter total MW’s 

required to be  

dropped 

● Show circuit 

breakers status 

and MW load  

● Automatically 

calculate how 

many breakers  

need to be 

opened and total 

customers are out 

● Automatically 

publish to SDG&E 

public website 

and report to 

CPUC and 

Regulator  



Load Curtailment for SDG&E Public Website 

● Show what circuits and 

communities are 

currently affected 

● Show what circuits  

and communities  

will be affected in the 

next run 

● Let customers know the 

rolling blackout status 



Virtual Integrated Systems Application (VISA) 

 Real-Time Situational Awareness  
● Boundaries 

● Transmission Infrastructure 

Tie Lines, Structures and Switches, etc. 

● Substations 

Transmission & Distribution 

● Distribution Infrastructure 

Circuits and Real-Time Data, etc. 

● Fire Data 

High Risk Fire Zones, Real Time Alerts, etc. 

● Earthquake Data 

● Weather and Storm Data 



PI System Data for Distribution Substation 



SDG&E Weather Stations Project 

• Installing SDG&E weather instrumentation to support Smart Grid vision 

• To date, with the 4th largest privately owned weather station network in US; the densest 

weather station network in the world 

• Each location chosen by SDG&E’s own Meteorologist, based on topography, field 

observations, and fire potential 



Weather Station Network Project 
• Real-time weather data every 10 minutes (wind direction, wind speed, wind 

gust, temperature, and relative humidity, etc.) to provide SDG&E with a better 

tool to maintain and operate the system safely 

 

• Viewing winds in areas that have never been monitored to help to “harden” 

overhead electric system with larger conductors and steel poles to better 

withstand high winds 

 

• Sharing data with the public, local universities and posting on the National 

Weather Service (NWS) Site and MesoWest 

 

• San Diego First Responders (Fire Agencies) have been provided a mobile 

SDG&E weather station application and website to access to all SDG&E 

weather station data and maps 

 

 



Weather Station Dashboard 



PI System KPI – Load and Device Status Scorecards 



PI System KPI – Weather Stations Wind Gusts 



Automatic Email Notifications 

● If data values 

didn’t get updated 

after a certain 

period of time, PI 

Admin and 

responsible 

personnel are 

notified 

by emails 

PI-Admin 



Summary and Benefits 
• Improving efficiency and effectiveness of electric distribution operations 

monitoring and analysis 

• Revolutionizing how distribution improves customer outage handling, 

restoration priority and strategy and demand response  

• Enhancing decision making through better situational awareness to 

improve the SAIDI, SAIFI indices, system reliability, sustained 

performance over time, accuracy in predicting its capabilities, and 

communicating with customers  

• Helping safe, reliable energy and improved quality of life for service area 

• Enabling SDG&E to more effectively plan, prepare and respond to major 

events, therefore delivering the highest level of customer satisfaction 



Next Steps/Future Plans 
• Interfacing weather data into SDG&E CBM (Condition Based 

Maintenance) PI System to make better operational decisions from 

real-time alarms and scheduling of future maintenance   

• Implementing dynamic line rating on distribution circuits 

• Fault Indicators for distribution lines 

• Maximizing transformer capacity by monitoring the current 

consumption, and scheduling electric vehicle charging and smart 

appliances during low loading periods 

• Helping demand response and energy efficiency programs for 

customer and residential programs, thereby providing better 

monitoring and control to the customer 



Questions ??? 

Contact :  

kvo@semprautilities.com 


