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Smart Grid

Transmission and Distribution
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Industry Perspective: Smart Grid Fever

® Public and political attention on Smart Grid is at an all
time high
» Smart Grid is seen as the great enabler:

* Concern over the Electric Grid’s ability to meet future customer

load, reliability, and power quality demands

* Nationwide Environmental focus — demand reduction, energy

reduction, CO2 and other GHGs reduction
* Concern over national security — physical and cyber threats
o AMI initiatives

o Vendors, consultants, conference organizers - $$38$
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= Two-way meters? Smart thermostats

= Intelligent home appliances

= Self-Healing Networks

» Improved power quality

= Improved grid energy efficiency and grid mgt

» Sensors to monitor equipment

» Distributed and renewable resources? wind farms /

solar panels /| PHEV's /| Battery Storage

» Greater reliance on renewable resources

= Integration of renewables to the Smart Grid \\ ==
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A Smart Grid, to Southern Company, is a two-way

telecommunication-enabled power delivery system that uses electronic
datalinformation, intelligent devices, integrated systems, and
advanced metering, to

» Optimize grid performance and reliability

* Provide the customer enhanced options to improve the efficient use of
our product.

Transmission ect — SOUTH ERN L
Control I Center Control Center COMPANY



» SCADA — Deployed in over 90% of substations
= Significant amount of IED's (Intelligent Electronic

Devices)

» Transmission and Distribution Automation

* SCADA controlled line devices — regulators,
reclosers, capacitors, switches — 20+ years W :
o De-centralized Automated Fault Isolation and |
Restoration Schemes — Self Healing Networks ‘
» Fault, harmonic, and waveform data retrieval
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* Reliability Strategies

Powering Our
21st-Century Economy

» Integration Strategies

GIS

B » Energy Efficiency Strategies
- _ L :
S Communication Strategies
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SGIG DOE Energy

Program Areas Cost  Reliability Integration Communication Efficiency

Transmission Line
Automation

$21IM X X X

Distribution Line
Automation

Smart Substations $122M

$69M X X X

Distribution
Energy Efficiency

IDMS / SCADA
Fault Locating

Total SGIG
Program Cost

$73M X X X X
$45M X X X X

$330M

Acknowledgment: “This material is based upon work supported by the Department of Energy under SGIG Grant Agreement Number DE-OE0000208.”

Disclaimer: “This report was prepared as an account of work sponsored by an agency of the United States Government. Neither the United States Government nor

D OE F d 0 $ 1 65M any agency thereof, nor any of their employees, makes any warranty, express or implied, or assumes any legal liability or responsibility for the accuracy,
umn lng completeness or usefulness of any |nformat|on apparatus product or process drsclosed or represents that |ts use would not |nfr|nge prrvately owned rrghts
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T & D Smart Grid 2010 - 2013

Business Meter i =

Distribution

Sy , Automation

Transmission gy e ' 2657 - 4443
Automation [ =

1688 - 2047 :
Capacitor

Monitoring
1144 - 9454

.

Distribution
Control Center
Advanced

Electronic Relays
5420 — 7283

Transmission

Control Center

State of the Art EMS Voltage Conversions

IDMS
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Smart Grid Reliability and Integration Strategies

" Increase number of intelligent devices — switches, line sensors, fault
detection, equipment sensors on infrastructure

» Expand deployment of automatic restoration schemes and Self Healing
Networks.

D —
Control _

B — =X
Center e n! A

A A
Advanced
IDMS
Re Re
Substation Electronic Auto_nlated Electronic Substation
Breaker Recloser Lgle Recloser Breaker
Switch
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Smart Grid Reliability and Integration Strategies
Integrated Distribution Management System (IDMS)

* Demand management

o Fault locating &

presentation

****Near real time multiple model

updates/day, Seamless to operator * Network optimization

Mobile
Data ° : : 4
Undatesd=d Mc(;)gsel Systems | AM Enbanced visualization
= of events

o AFISR (Self healing)

=) CiCs . .
 Contingency analysis
\ » Automated switching

Automated Field management

Devices IVR

* Real time network

power flow
* Management of
distributed generation

 Distribution Training

Stmulator
SOUTHERN
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System can pin-
point location of
faults using real
time SCADA
and fault sensor
data

Darker shaded
ared is most
probable

location

Crews can be
dispatched
directly to fault

IDMS Fault Location Analysis
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System
graphically
denotes
overloaded
sections andfor
transformers
using real time
analysis

AP Coordinate

b | Feeder [real time]

Elbow Switch
Elbaw Switch
Elbaw Switch
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IDMS Demand Reduction

DA Pl A A DDISPLA ewport B - D By Ead
File Generic  e-terracontrol Applications  DMS_RT  OMS  Fantasy Island Stations  Help
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al Active” Total * ChangeinP * Change in @ Min ax Target” Pre-Plan ~ Post-Plan ~ Pre-Plan Power
and Reactive Demand Dema ower Power Area Power AreaPower Transformer Powe
Demand Factor Factor Factor Factor Factor(s)
4.1374... 11298.9382... -595.384298 -17931.753... -- - 0.846359 0.970957 T1:0.836, T2:0.8
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System calculates
demand reduction

System utilizes
current state of

Station Name * Device * Device ld = Device Address nitial Positioi ~
network to
3989 10217916 5561 HYPOLUXO RD. W/O MILITARY Capacitor = Open determine optzmal
PARK HILL 5790 10218784 HAGEN RANCH RD & HYPOLUXO RD Capacitor = Open capacz'tor controls
PARK HILL 5623 10218770 W/O CARLESTON SHORES BLVD. Capacitor = Open 1
PARK HILL 5964 158266219 7414 EDISTO DR Capacitor = Open
PARK HILL 3931 10219064 WINNIPESAUKEE WY E/O QUACHITA Capacitor = Open \
PARK HILL 1656 10218686 N/O NW 22 AVE E/O JOG ROAD Capacitor = Open ¥ SOUTHERN &L=
< > COMPANY
NETWIEW: /5T AIEW/DETAIL/ZCMD 7/21/2009 626 47PN W)




Smart Grid Energy Efficiency Strategies

= System loss reduction initiatives

o EPRI Green Circuits (Var improvements,

circuit balancing, circuit re-conductoring,
efficient transformers)

" Remote capacitor monitoring

» Network optimization to reduce system losses

* Voltage conversions

" 250 MW Conservation Voltage Reduction (CVR) expansion at GPC,
IDMS at APC — 180MW, CVR pilot at MPC

» AMI deployment to 4.5M customers by 2012 for new customer options

" AMI — TOU, Critical Peak pricing, RT pricing, A/C Run Time control

pricing SOUTHERN 4 %
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» Utilize existing internal MAS, Frame Relay and SoLINC
» Fiber network — multiple fiber rings

mfnmmunzcatzon Stmteg)/

i § B

» Utilize wireless peer to peer communications

* AMI FlexNet network for specific applications(AM]I, fault

detection, meter outage reporting)
* Evaluating commercial carrier networks
* Must meet required service level support
* Participate in industry developments and FCC/NIST standards
* No single “silver bullet f r communications for Smart Grid

Sec nalizers

Distributed
Regulators/ ..

Substation
Regulators

Realame
Metering
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