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Outage and Distribution Management System  spGg™"
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Replace existing OMS and install new DMS system with integrations
to GIS, CIS, AMI, SCADA, Crew Dispatching ...

WENT LIVE SEPTEMBER 29, 2012!
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» Paperwork » Near real time data
» Manual processes » Automated process
» Software systems are not fully » Integration with many systems
integrated » Faster outage restoration times
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Integrated OMS/DMS - Key Benefits WS—B"GE
Today

» Reduce outage time through integration with Smart Meter
technology, SCADA, and customer calls with GIS based model

» Reduce outage time by improving utilization of response personnel

» Improve efficiency of planned switching process by taking
advantage of mobile terminals in the field and automated
generation and testing of switching plans

» Improve real time reporting of current outages for customers and
management personnel

» Improve the management of resources during major events to more
quickly restore service to customers and better predict and
communicate restoration times
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OMS/DMS: Project Scope S0C
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» Unplanned Outages

« Implement Oracle Network Mgmt System (NMS)
Integrate AMI & SCADA & Customer Calls for outage
detection and prediction of interrupting device

Utilize GIS ESRI model into NMS model

Use NMS for restoration steps including SCADA operations
Use PING function to confirm outage status

» Distribution Management

« Use Real Time As-Switched Model of Distribution System

» Major Events-Storm Module

« Aggregate Assessment and Repair Status for All Outages
« Estimate Overall Restoration Time and What-If Scenarios
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OMS/DMS: Project Scope - continued  2ZF
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» Planned Switching

« Simplify Field Requests for scheduled work switching
« Facilitate communication with customers for planned
outages

» Outage Communications

« Implement Obvient’s focalPoint

» Provide real time stats on current outages - customers
impacted and ETR status

* Provide primary & secondary outage whiteboards

» Provide status of repair jobs during storms

* Provide outage maps

... and many more
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OMS/DMS Smart Grid Inputs S0
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* Smart Meter/AMI

— Historical Transformer Load Profiles to support power flow calculations
— Power Off Alarms - to detect outages

— Power On Alarms - to verify restoration

— Status Pings - to verify outage predictions and restoration

*CBM

— Dynamic ratings for substation transformers
— Substation Alarms and Analog (e.g. oil temperature) Information

* SCADA

— Device Status (Open/Close)
— Alarms and Analog (e.g. load and voltage) Information
— Fault Indication and Fault current

* Wireless Fault Indicators
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Outage Prediction Integrations

Customer Calls

CISCO

Outage Status

A
>

+ 10 minutes Ave

Power Off Alarms

OMS /DMS [ | Smart Meter
Power on/Ping Response

A

Immediate — offs
3 minutes — ons/pings

Device Status SCADA

Immediate
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SBGE
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5 minutes same prediction)
* Service Connection problems have been identified and resolved
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Mobile Integrations

OMS / DMS

Crew Orders & Updates

Status Updates
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Click / SORT
Mobile

Crew GPS Location

Click / SORT

Crew Signon/Signoff

Schedule

Crew Maintenance
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Overall Summary of
outages in progress and
historical trend of outage
and restoration activity

i connected

S0%
A Sempra Energy wsy
Real Time as-switched view of distribution ... ... ..
system.

Integrated with AMI to more quickly detect
outages. Average of 10 minutes before first
customer call and 25 minutes before
customer calls would predict same outage
location for non SCADA outages.

Integrated with mobile dispatch system to
dispatch work and track crew status.

= Current Outages - DISCLAIMER: This is preliminary outage information. Reliability Reporting provides the official audited outage record.
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Work Agenda: SAL - Active DSO
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Road and Aerial Views of
outage area.

Location of outage device
and distribution
transformers

Indication of where calls
have been received
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MSH-12KV-774 2
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| DeviceInfo | SCADA | Power Flow Results | Fauit Detais | Integrated with SCADA for real time SE

Attribute Value Quality Source

A Sempra Energy utisty
o C ot () Jiar0 analog and status information. @ i
Phase B Current (A) 145,80
Phase A Current (A) I b [ TR
Reactive Power (MVAR) |1.19

MW_3Phase 280 Distribution feeder power flow forecast
Topology Status 5 5
== calculated using real time SCADA

reads and transformer profiles built from
historical AMI data

[ Graphical View |{ GircuitLoad Overview |

Circuit: |74 ~|

Circuit Breaker Current (Amps)
300

F128630 2

(DevieeInfo | ECADA | Power Flow Results | FaultDetails | 200

| Mominal Base Voltage - |

Phase kv ke kv Ar Amps Limit

A 5.95 25 15 4 150 A
B 5.9 34 16 [ 150 A
C .99 37 17 153 150 A
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Power Flow Solved 10/21/12 20:48 At oy
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Power flow calculated for distribution devices and
compared against rated capacity.
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12KV NORTH MAIN BUS

SN-12KV-390

Device Info | SCADA | Power Flow Results | Fault Details
Value Quality Source
0,00

-

Xhc

|
L

148 149

NORETH
SL&P

NORTH
PT
30

N B
® l@f ' ®

CIR 390 CIR 396 395 CIR 394

Real Time view of Substation with breaker status, reclosing status and
SCADA measured currents.
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Circuit 391 at Wed, Oct 24 09:48 (Calculated on Wed, Oct 24 09:48) ;E
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® & SCADA Measurements

Device  “ |Amps A Amps B Amps C KW A kw B kW C kvar A kvar B kvar € KV A S H I Y50 o of
309-T1-391  |M/A m m NJA /A M/A /A N/ m NJA

391-399 58 9 50 103 103 103 321 321 321 A

391-400F 25 31 24 185 185 185 M fA A A M A

391-401 /A 1 0 NJA MfA M/A /A MN/A /A NJA

391-402 70 76 6l -318 -318 -318 406 406 45 M A

SM-12KV-391 121 137 108 828 ar8 828 -224 -224 -224 M A
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Device KVAR A KVARB |kWARC [On Off #Energized |[#Total ™ |Regulat... |Measurement
Threshold | Threshold Capacditors  |Capadtors | Type Attribute

391-344CW  [-399 -403 -403 0700 21:00 1 1 Time 09:57

Current Information for Circuit:

» Load Details for all SCADA devices
* Tie Point load and capacity

» Capacitor settings
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OMS/DMS Smart Grid Applications SDCE
Future Capabilities v ——

» Use power flow calculations and real time modeling for unplanned
and planned outages

» Self Healing grid — automatically detect outage, determine fault
location and switch to isolate fault and restore customers - FLISR

» Load Balancing — determine overloaded circuits, provide switch
plans to balance load and execute switching to balance load

» Volt/VAr Control — determine out of tolerance Volt/VAr conditions,
provide recommended settings for LTC/Voltage Regulators and
Capacitors

» Fault locating analysis using circuit model and fault currents

» Automation of reliability reporting to accurately calculate the scope
and duration of outages
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Drivers — Advanced DMS 13_3,51-'
The limitations of DMS today A (& Sempra Energy usy

Powerflow (PF) — Basis for DMS applications. If PF is incorrect, the following
DMS applications are incorrect:

* Fault Location Isolation Service Restoration (FLISR) * Fault Location Analysis (FLA)
* Suggested Switching (SS) * Feeder Load Management (FLM)

* NMS Version 1.10: Power flow model does not utilize Distributed Energy
Resources (DER’s) characteristics

Distribution

Transformer
Circuit Line 9 Load
Breaker Impedance )

Substation

Distributive Energy
Resources

* NMS Version 1.12: Power flow model will utilize DER’s characteristics

Distribution

Transformer
Circuit Line Load
Breaker Impedance N\"ﬁ

Substation

Distributive Energy
Resources
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OMS/DMS Keys to Our Success

* Across Organization - Vision Agreement on Desired Capabilities

* Knowledgeable and Committed Business Team, Electric Operations
Members, and Information Technology Members

* Strong Teamwork — Key Members Located Together
* Extensive training across organization

* Rigorous Testing on Functionality and Integrations
* Extensive Pilot with Key Systems Integrations

* Good Vendor Products and Cooperation

e It's Ready When It's Ready!
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Smart Grid Engineering and Architecture

Conceptual System Model s GE

External Networks

Back Office/Business Support

B2 B = A@’ Sempra Energy utisity™
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SDG&E General Networks

Operational Support Applications
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Questions ? [ el

Thank you.

Thomas Bialek

Chief Engineer

thialek@semprautilities.com
www.sdge.com/smartgrid/
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