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San Diego Gas and Electric

* Subsidiary of Sempra Energy

* Regulated public utility

* Provide safe and reliable energy service to
3.4 million consumers

- 1.4 million electric meters
- 800,000 natural gas meters

* 4,100 square mile service territory in San Diego and southern
Orange Counties (25 cities)

® 1,800 miles of electric transmission lines and 21,600
\\ miles of electric distribution lines
j“? ®* Two compressor stations, 160 miles of natural gas
T;\ T SoCalGas transmission pipelines, 8,100 miles of distribution
A ' pipelines and 6,200 miles of service lines
-~ { ® 4,500 employees
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Wide Area Measurement System
e Goals

— Provide improved situational awareness to
operators

— Compute critical angle differences in real time
— Compute and display grid oscillations

— Determine data storage requirements for future
expansions

— Evaluate new event detection and system
modeling technology
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System Architecture
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Data volume
90 PMUs (Approaching 100 by end of 2014)

— Each with 25 measured variables

— 2250 measured values each 30 times per second
— 67,500 events per second to the Pl system

— Average compression 20 percent of volume

— Raw data = 31 GB per day

— Compressed data = 31*0.2= 6.2 GB /day
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Applications

e Overview Graphics (zoom with interactions)
e \oltage and frequency alarms

* Real and Reactive power alarms

e |sland detection

 Phase angle chart

 Phase angle difference

~FTs for oscillation

e PQ and PV charts for stability

San Diego Gas & Electric
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Voltage and Frequency Alarms
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Real and Reactive Power Alarms
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Reactive Power Alarms
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Phase angle chart

a PI ProcessBook - [PMU Phasor Chart.pd
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Phase angle
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FET Tor Oscillation detection
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Phase angle chart

A ap-osipi-p005 - Remote Desktop Connection | = ” = ” &3 |

reroel] @ P1-Gauge Powered by AFSDK 4.0 M=
Database|synchrophasor 7] Metrics

Template]ricaugetermplate =] Cycles:  +0000
PI-Gaugal Seconds: +0.001 s
Hz offset:+0.039 Hz
ROCOF: - 0.001 Hz

Station 1
Name: ML50001
Freq.: 60.039 Hz
Volt.: 305787V

Station 2
Name: IV50002
Freq.: 60.039 Hz
Volt.: 30962; V

Station 3
Name: SOPMU1
Freq.: 60.039 Hz
Volt.: 132383V

AF Server: SQ-OSIPI-PO0I

el B e L] | @@ @ oo B

Owned & nn-c g 3 r Media pPanE . Host
Produced By: lUHl - Officlal. Publicgtion II“III[IIBH”:I Publications! 1 IcH L POWER g.,.;odm . WaterWorld.  sponsor: Pennk Yo Utilify: CE?EW

——IHTERNATIONAL—




http://distributech.com

1) o1 rocessdook -

L v egen s ead o 1AM \ P - G x

Y Processook

TFIIEUTEGI—I

COI\I RENCE & EXHIBITI|ION

Beie Fot Vew ot Took Dram Avnge Window Melp Stow Detals and Amotanons -8x B Eile Edit View [neent Tools Dvaw Arrange Window Shovw Details and Asnotations oL
- 1" 1 - i e #4548 JBbH &2 Lo} ) qAh B4 - 88 = (=]
ABRH g 1 szsme 3 =
BUL1, 2574700 3 gahw % < 10909 PM oepMr B Rl 0 a b B R
- Dk - Fa-ga
WERSFEN 4] 1 E522030 (W } EEZ3070 (VAR vs WESPEN [uv]
mms 09509
s u W MAR
s 420 Y 2070280 ¥
)
02
4 i
i 10 = =
75 =
i T WE o o
b1 55 = o S
- 0
- =
] 11 e
2L iz
i
114
k)
4 1Me g1} o =2 1564 156 15k 1% %2
1T 118
maE =3 23235 24 i LY 325 255 6 me
ZRAIRY P
Ready Server Time S o (mm
#

Owned &
Produced By:

mng ELr

Official Publication IIDI'Ib L

of DistribuTECH:

POUIERGHID =

INTERNATIONAL :

Media

HTSPOWER Sponsor:

Utility waterworld Pennknergy. 1, CPSEx3



DISTRIBUTECH"

http://distributech.com CONFERENCE & EXHIBITION

Status

 Phase | complete
e Phase Il commenced (October 2013)

* Includes:
— Enhanced graphics
— Automatic event detection
— Automatic dynamic modeling (realization).
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 Thank you for attending this presentation

e Questions?
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