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Est. 1998 Pacific Enterprises + Enova Corp

Sempra Sempra
Generation LNG
Est. 1867 Est. 1881
‘ Southern San Diego Sempra Pipelines RBS Sempra
California Gas Gas & Electric & Storage Commodities*

* Sempra’s ownership interest is 49%
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S e m p ra L N G g) Sempra Energy”

» Energia Costa Azul
= Operational Q2 2008, 100% ownership and 1.0 Bcf/d capacity
= Nitrogen plant operational Q4 2009

= Expansion operational beyond planning period

» Cameron LNG

= Expansion operational beyond planning period

» Port Arthur Marine Petroleum Terminal & Storage (2011)

= Joint Venture with Valero Energy Corp.
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Sempra Pipelines & Storage L I—
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Sempra Generation

e Existing Combined Cycle Fleet
e Efficient

e |ow Emissions
e High Availability
e Renewable

e 10MW Solar PV Completed
12/2008

e 48MW Solar PV Expected
6/2010

e 500MW Solar in Development

e 1000MW Wind in
Development

USERS CONFERENCE
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@ Solar Development
@ Wwind Development
@ Existing 10MW Solar

Arizona
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SDG&E and SoCal Gas O ——

e 24 million consumers f—

e 24,000 square miles of ¢
service territory é
. AN
* 6.5 million gas meters s g |

San Franclsco

O\

Southern California lu'

* SoCal Gas is the largest Gas Company =
natural gas distribution
utility in USA

e 1.4 million electric meters

San Diego
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SDG&E Smart Meter Program 5 sempra Energy

$500 million capital project installing 1.4 million electric
and 900,000 gas meters in service territory by Q1 2011

— Two-way communication meters
— Remote disconnect and Home Area Network capability
— Opportunity for real-time pricing and in-home services

Initial Test Phase ~ Future Pl Applications:
5K Meters— Q4 /2008 ° System Demand Forecast
 Demand Reduction Pfograms

|
1 4

Final CPUC Decision- Begin Mass Meter Complete Meter
April 2007 Installation — Q1 / 2009 Installation - Q1 / 2011
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Near Term Investments e —
I Uutilities

= Distribution / AMI
= Transmission
B Generation
= Solar
= Wind
B Pipelines & Storage
= Rockies Express Pipeline
= Liberty Gas Storage
LNG
oo Re-gasterminals

Sempra Commodities
= RBS joint venture

$11+ Billion Capital Plan

USERS CONFERENCE
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Tightly Integrated Business Units (& sempra Energy’

New Supplies Transportation  Marketing Distribution &
& Storage Generation

» Leading » Rockies Express is » Leading natural > It.ﬁggﬁsg gas utility in
developer of the '?rge;t . gas marketerin. °2'9 -
; ipeline built in . erve 29 million
LNG import gopyears North America consumers
facilities > 2,600 MW of
» 150 Bcf of natural natural gas-fired
gas storage generation

USERS CONFERENCE
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-Comblned Cycle Units|.re-gasification Process
7 m *Solar & Wind *Plant Operations

*Gas storage fields *Generation -

*Transmission ‘s : T TR
’DiStribUtiOﬂ *Gas Storage/trans. empra’s ownershnip interest Is °
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Sempra Energy Pl Examples

OSlsoft.



T&D System Operations T ama—
_System O Operating Diagram
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Emergency Operations
Rolling Blackout/Load Curtailment
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Dynamic Transmission Rating & sempraEnergy

OH Transmission Dynamic Rating vs. Static Rating
e Ruling span concept

e Load Cells for measuring cable tension 230KV UG Cable
e Cable Tension (CAT) Monltorlng Unit
e Radio transmitter ’

« Fiber optic sensors
T ° Real-time modeling
—=rema == * Dynamic rating
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Substation Real-Time CBM at SDG&E

Transformers

5

Intelligont
Electrical Devices
Localized processing

Breakers

Intolligent
Eloctrical Devices
Localized processing

Substation

©) I

Communication

from Monitors to CBOM

Gatoway

Engineor & Construct all
selected substation components
(No procurement)

|

CBM Gateway polis IED's,
conducts localized analytical
requirements and stores
historical data for further use.,

Reoquired Communication
Protocols between IED's
and the Control House
CBM Gateway:

1) MODBUS
2) DNP3.0

Physical pathways between
1IED’s and the Control House
CBM Gatoway (possible
methods)

1) Wireless with 266b Encryption
2) RS485

3J) BPL with 256b Encryption

4) CATS Ethernet

5) Fiber

Substation Control House

 p—

S ..
MODBUS
DNP cem TCPAP

Gatoway

Backhaul

This could include:

- Network routers and firewalls in
Substations and the Data Center

|- Substation WAN circuits

Data Center WAN circuits

|- Intrusion Detection/Prevention

| Possible WAN communication
methods:

86K or T1 dedicated circuit
Fractional T1 Frame Relay
Broadband wireless

Fiber optic

WAN
communications

Data transmitted o
enterprise level gateway
by time trigger or
oxception basis

)
@ Sempra Energy

Back Office

CBM Analytics

@
L CBM Server

@

» Rl
R

Enterprise Lovel G:owny
0%

)
A gj Sempra Energy utility”

OSlsoft.
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Substation CBM Real-Time Data L I——

* Pl for Transformer Monitoring

I Temperatures

| Cooling System

I LTC Monitoring

I Alarm Contacts

DGA & Moisture

I Bushing

I Partial Discharge




Substation CBM Real-Time Analysis

)
6_: Sempra Energy”

e Pl for Circuit Breakers Monitorin

— .
™ » Safety Telkonet Telkonet Firewall/
: Disconnect Coupler Gateway Router

'5‘—'3_ = ;lm.’ ‘

ol S ®

I 120V240 VAL

g

Transformer/Breaker Rice’s -..:w

Telkonet

iBridge

144407
7iiii

.‘/ s

. / NEMA Box
Power

777777
Jiiiii

Cond
IED
N

Density Monitor Provides =

level 1

Real time monitoring

Elimination of false Alarms

Hazard Rate 2

Leak Trending Data

Deterioration] Deterioration] Detenoration)ff Deterioration

level 2 level 3 level 4
(Failed)

Accurate Density Calculation

Employee safety

After mauftenance
(Level 1)

Prediction of future alarms

Before maintenance

(Level 3)

SOGE

-
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Paper Insulation Health

Operations Decision Support
Transformer at Emergency Rating ?

POWER
TRANSFORMER

Location of Paper Sample

Degree of Polymerization (DP)

)
@ Sempra Energy

TRANSFORMER Health Indices

Insulation Power Factor
LTC Application & Design
Oil Conditions

Bushing & Accessories

Operating History & Conditions

NLTC — Phase A 586
NLTC — Phase B 737
69kV Bushing C 688
New Insulation Paper: 1000 < DPv < 1300
Middle Aged Insulation Paper: DPv =500
DPv < 251

Old Age Insulatlon Paper:

OSIsoft |

USERS CONFERENCE

DGA, DP &
DOBLE TESTS
20%

Oil Analysis
20%
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Transformer Operatlng Limits

Eifi PTLOAD- -Design -

.ion_ AssessmentleprisofitiEl Cajon Bk33 64 mva.run

6’ Sempra Energy

[i% M:\Transformer_Condition_ AssessmentleprisoftiEL Ca]un Bk33 64 mva.run

e ——. P ——

Temperature Profiles

EFERI FTLoad 6

0571272005 10:22:35 A

File Edit Tools Options Help
Transformer | Cooling | Ambient | Load | Bubbles | Calce Results
Cycle Cycle Type

A.OUTPUT SURMMARY
Date of Calculation
Mumlber Iterations
Limiting factor

O5/12/2005 10:2Z2:35 AN
=1
Fixed upper limit

Contingency Load [(Amps) = 2963.145
Peak Load [(MVAL) = A4

Peak Load [imps) = 2963.145
FPeak Load (PU) = Z.285714

*% Warning: ratings in excess of 2.0 F.U. are not supported
by IEEE guidelines and the results may be unreliable.

Max Hot Spot (Deg ) = 131.64 %
Max Top ©il [(Deg ) = 1l06.19

Peak Age Accel Factor = §.1065
Curmalative % Loss of Life = 0.01401

Max Bubble Risk (ranHo) = —7889.5175

Bulbhbles are not likely to form given the temperature and load profile

Comparison of hot spot rise over top oil

simulated versus actual
Top Oil Hot Spot LOL

105 176
105 145
106 131

IEEE
Ptload
Actual HS rise

.149
.039
.014

USERS CONFERENCE
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El Cajon Bk33 64 mwvarun

Ambient Top ail Hot spot

Mlax = 131.7 C

> 100
hlax = 106.3

5”‘;_//35,-0\

Deq.

]
I
] 5

MV A Load Profile

EFERI FTLoad & El Cajon Bk33 64 mvarun 05122005 10:22:35 Al

H Load (mw~a)

Max load = B4 kWA

I
158
Time (Hours)

=
T

on: Based on Transformer Unit Health and Real
Time Conditions

OSlsoft.



CBM PI Notifications Email Alert —

From: 7 O semprsutilities. com Sent: Wed 1/21/2009 11:57 AM
To: CBM-XfmrLv4 Ack
cec:

Subject: .BK?l_mER_AlarmLeveH

NameJlliBK71_THER_Alarml eveld

Description: || B2« 71 Thermal Alarm Level 4
Server: T-PO1

Database: CBM2
Start Time: 1/21/2009 11:56:24 AM Pacific Standard Time (GMT-08:00:00)

Trigger Time: 1/21/2009 11:56:24 AM Pacific Standard Time (GMT-08:00:00)

Target: I T -P01 CBM2 SISCO Managed Models' SDGE_CBM ClassView thermal [l 1 Thermal
Value: Alarm 4

Priority: Normal

Link:
- BX 71 - Thermal

Actions:
Acknowledge
Acknowledge with comment
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(= Redo &

HP BLOW DO
17 2500 2 23500
IP BLOW DOWN
7 1200 2 12 00
| BOILER FEED PUMPS
1A 1514 1B 47097

2A 1757 2B 52835 ||

| | bucT BURNERS cAP

UN1 000 UNZ2000
HP STEAM KPPH
1 483.03 2 48938
CONDENSATE & HRC
391 10°S 1143 7gFPH
76 D2EAST

DYNAMIC

AND STATIC SIGNAL

DYNAMIC SP 10
DYNAMIC DB 10
DYNAMIC 12

STATIC

WELL PUMPS

=g gl

COOLING TOWER
PH T1 781 T2 776

CON 7 7 30644 T 225453

i| 71 1s00GPMT 2 224TFM
=1| 71 122 GPMT 2 130GPM

SULFURIC
ACID A B
CLARIFIERS
1523GPM

SURGE TANK 15.02FT
PLANT AIR & GAS

|| AIR RECV 105 14PSI

IR IREy

HZ 1 8507 2 6720 |

CALCSHT SHARED

UNIT #3
ECB TEMP

UNIT #4
ECB TEMP

Sl lnwins LismmRess

|DuCT BURNERS CAP
UN5000 UNG60C.O0
HP STEAM KPPH
5 41172 6 38258
CONDENSATE & HRC
408.19°S! Q71.57 KPPH

HP BLOW DOWN
5 20 006 20 .00
1P BLOW DOWN
5 o006 10 00
BOILER FEED PUMPS
5A 000 5B 44222

LOTO

SCHEDULE

g_osWEST 47 EAST |




Gas Turbine Monitoring (& Sempra Energy’
 Turbine Operations

GT1 Unlt 1 Overview
Ambient Temp
130.0 MW 77.91
30.0 MVAR s0 Psi 42 KPPH Block One
BIRSDEG Relative Humidity
14.65 Block Two
338 PsSI 44 KPPH
1,017 DEG 8.0 2.25 [NOx
0.18 |[cO
1.129 PSI He 1P 13.79 |02

491 KPPH

e —
1.022 DEG

1,258PsI
i

0.2

CT Exhaust
HRSG Temp

3600.50 RPM

1653.66 MMBTU g 47.82 a7.82
IGV Angle 87.18 363.48 DEGF 2936.03 2935.98 NH4OH

Ref Temp 2391.88 = | Water Facilities I

Max Vibration 0.27 — [52.10 14
8838.4 Net Heat Rate 306.8 KPPH e | Chemistry |
72.6 PSI | Trends l

e MO ESAA TANZOGY

23 | Pi Report l

PEM

1.5
11/7/2008 10:52:17 AM 4. 11/7/2008 2:52:17 PM
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Predicted vs. Actual Measurements
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Gas Pipeline Application - r—

Sempra Pipelnes & Storage > GB TGN SCADA Portal o

» Gasoducto e

Launch Pad

1 =-[0) Sempra Pipelines and storag'e
Bajonorte N [@ CFE- cc1

[@ ©FE - Gas Chromo

[@ CFE - Steam Units

[ ] [ ]
[@ ©FE - Turbo Gas
Pipeline
| @ EBC
Y Y | Fuel TGN Station
Monitorin
g [@ Mexican Sites Overview
1@ Ogilby
@ PLs2
[@ Rosarito

(3 Tom

» Pressure

» Temperature

» Flow

GC Summary
e |
R
Poder Calorfico
puosto ]

OSIsoft. TN




LNG T inal licati X
Sempra Energy*
erminal Application (5’ Sempra Energy
il ECA Weather
v 4
> E ne rgl ad ECA Meteorological and Oceanographic Data
c o St a A z u I Measure Current Last Month Avg.
Wind Speed 3.60 m/s 344 mis
( E C A) Wind Gusts 4.00 mis 4.03 mis
Wind Direction 269.00° 185.91°
Air Temp C 12.30°C 13.85°C
102000 11:07:07 AM
Rain Fall 0.00 mm/‘hr 0.00 mm/hr
Baro Pres 1018.00 mbar  1016.75 mbar
Sig Wave Hgt 0.70 m 0.79m
Max Wave Hgt 1.20m 1.35m
Mean Wave Per 9.50 sec 6.84 sec
Sea Temp 13.00°C 13.64°C
Current Speed 4.00 cmisec 13.63 cmisec 2Hows) AR
Current Dir 90.00° 197.47° B A O
Tide 1.15m 0.81m
os I S 0 f t oanm 9.07:07 AM 31012009 11:07.07 AM




Solar Generation Projects T m——

El Dorado 10MW Solar PV (COD:12/31/2008)
* 30 miles Southeast of Las Vega T
* Technology: Thin Film Solar PV (CdTe)

* Expected Annual Yield: 23,000 MWh

Copper Mountain 48MW Solar PV (6/2010) — |z »
* 30 miles Southeast of Las Vegas
Mesquite Solar (up to 500MW Solar PVor — |
Thermal : 2010 - 2014)
* Near Palo Verde in Arizona




Solar Generation Data Comm. - r—

e Solar Data Architecture

DDDDDDD

Fiber

Solar Field

Central
PI Server

Solar Data Access

USERS CONFERENCE



Solar Field Monitoring

)
@ Sempra Energy

* Performance Monitoring
— DCand AC Output
— Inverter Operating Conditions

e Weather Conditions

*"'{_—_—

Total Power produced

3.78MW

Field Power Rating:

85.4

Hours of Operation:

4.75 Hours

Tue Sep 16 14:27:22 2008

Inverter 1 Inverter 2
3.78“ W e Status:
4 .
p
1,967.5 W/M Partly Cloudy

moec detads..,

SGF

Inverter 3
Staty

Ol pt:

Inverter Information:

FON1_P0O0O2

Sempra Generaticon

B Input Voltag: I
O Link voltage

DC Link Current

DG Ground Current

Line Current

Line Neutral Current
Average Line Yoltage
Line Voltags Unbalance
Trput DG Power

Output Real Powar
OutpUt Reactive Power
Outpat Apparent Power
Output Power Factor
Gound tmpedonce RGN
Total Combined wh [[INNIEES

Total Kilowalt Hours

Total Megawatt Hours
Total Waltt Hours =

Average Line Frequency [IIEERTEN

Average Line Freguency Error

woe In Timer (min)  [INEEEEEN cT1 .
Line Voltage Timer  [IEEEEEN o2 [ oo ]
Internal sic Ternp  [IIIEEEEN cT3 .
Enclosure Tomp INIREENN cre
Enclosure Relative Humidity _ cTs _
- | cre T
nternal 168T Temp  [IIEEEEEN cT7 EEEETEE
Panel Temperature  INIEENEE cro  EEETEN
e ——— | |
serial_rumber_o  [IEEN crio  [IEETE
| |
Serial_uerber_> AN oz
N | cris
Powering Up - ESTTN cre IS

shut powr I cris  IEESE

stop [N cric  IEEN

Match voirace NS |
close output I criz  IGEEEE

close inout I crie  IEECEEEE
- | o




Visual KPIl — Pl Data To Go (& sempra Energy’

Plant Output Monitoring Conditions Alert via Email

£

ph f o

D .
Dorado Solar Net Pant Qutput (W) R
PName Patrici Lee

Proee fE5-455- 7000
2= 8.3
nfo URL Barato
WP B Doraco Solar Net Pant Output w) D
Status Good 9

USERS CONFERENCE
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Solar Generation Applications (& sempra Energy

Irradiance Analysis (Historical, Predicted, and Actual)

National Renewable February, 2009 Current Tag: W/ :MPO1

Energy Lab (NREL) Monday Tuesday Wednesday Thursday Friday Saturday
* Typical Meteorological Year (TMY) 2 c 4 5 6 7
* TMY2 and TMY3 Data Sets

i A EeiE [Ty il qeafies D i}

1.0 ¢ il 50 ant
——— Long-Term (1961-1990) i a i o 0 1] I R
08 —O— Best(1981) 3
—F3— TMY2 Selected (1962) k- 8 - C 11
——  Worst (1989) ;

14

06

04

Cumulative Distribution Function

02
0o

Daily Global Horizontal Radiation (kWh/m%/day)

L

Statistical
il

USERS CONFERENCE
SO t® SAN FRANCISCO



Solar Generation Applications L I—

* Qutput forecasting
— Modeling 11

L . e\Weather forecast AN |
 Historical output analysis ’ 1|
ePredictable trends EE hdt—rLJs

* Equipment conditions |

— Day-Ahead (DA) scheduled SO LAELLLLL L] N
e DA Scheduled versus actual metered quantity T

— Intra-hour forecast
e Requires additional pyranometers & weather stations ; E
I

* To mitigate schedule imbalance and intermittencies

 Operations & Maintenance
— System and panels performance monitoring (Equipment degradation)
— Soil condition & washing frequency

USERS CONFERENCE
SOTt.



Wind Generation Data Planning (& sermpra Energy

e Wind Dta Architecture

LOCAL CONTROL
CENTER
SCADA Master

BACK-UP CONTROL

CENTER
/ SCADA Access
= i
r.{-§,=
o —_— E%E Central
Wind Data Access L Pl Server

USERS CONFERENCE



LOOking Forwa rd eoe gSempraEnergW

Continue to expand analysis & modeling capabilities in Pl

Real-time & Historical Data Analysis & Modeling
Timely Decision Making Capability

Energy Market Assessment & Transaction
Improve Abilities for New Business Development

Create Synergy Across the Integrated Business
— Data Integration of linked Businesses
— Data and Information Access Management

USERS CONFERENCE
SOTt.



Current Development in Pi
Organized Market - CAISO LMP Prlces Analysis

CAISO Real-time & Historical Data
— Hourly Day-ahead LMP Prices (over 3000 nodes)

— 5 Minute Real-time LMP Prices (over 3000 nodes)
Decision Drivers from Analysis

— Planned Outage Scheduling

— Adaptive Plant Operations

— Bidding Strategies

— Hedging for Congestions

OSlsoft.

USERS CONFERENCE
SAN FRANCISCO
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) ($/Wh)

PQY)

Supplier Surplus

o

Supply Curve

Demand Curve

Q (MW)

M = Aper = LiX Aper - 2 (l-lj X SFji)
A v
'

k_Y_)’\

/

v

Marginal Cost at Marginal Cost of Marginal Cost of
the reference bus | | losses from the transmission

— bus 7

reference bus to congestion from the

reference bus to bus 7

Iy _A_ — A

%—%Ref+?u

+ A

Lossi Congestioni




Future Applications in Pl (& sempra Enery

Bi-lateral Energy Market - Pricing Analysis

e Historical, Actual, and Forward Prices
— Daily On-peak and Off-peak Prices by Trading Hub

 Temperature Data (Historical, Actual, & Forecast)

e Supply & Demand Data PRICE (HR HISTORY |- smee
* Other Cost Drivers: Commodities Prices fm,,,,“‘*‘“*m
— Crude Oil / Heating Oil ?%ww-u

— Natural Gas

FIEEEREIED

USERS CONFERENCE
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Future Applications in Pl (& sempra Enery
Smart Grid — An Energy Supply Chain

— Learning from the Best in Retail Business
— Supply Chain of Walmart (from Store Shelves to Suppliers)

Information

Suppliers Manufacturers Distributors Retailers Customers

Informatlon/
0Siso -




Future Applications in Pl (& Sempra Energy

Smart Grid’s Supply Cham

e

Pl Svste UCtU
Coal, Base
Nuclear | | Load
Plants Investor Customers
Owned g Smart
LNG Gas Natural | ,| Combined Transmission Utility Co. Meters
Import | Trans./ Gas Cycle Network |
Storage Plants \ Publicly
owned »  Customers
o Peakers A '
Solar, R gencies
Wind Renewable < Information Flow

Data in Silos Today! Smart Grid Will Drive End-to-End Data Integration!

USERS CONFERENCE
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In Su mma ry g) Sempra Energy”
DNA of a Successful Company
>

Sisoft Pl Infrastructur?

Leveraging Technology

* People & Company Culture
— Make good judgment

— Make decisions timely * Data Integration & Analysis for JIT

— Work hard Decision Support & Communication

— Succeed as a team * Relevant Information Drives Efficiency
. . . & Productivit

— Continuous improvement mindset . Y _/

Analytical Solutions Framework

Analysis Modeling Personalization Optimization Interaction
- Analyze . Build and + Generate personalized + Regulate - Deploy outbound
customer analyze offers by customer frequency_ or manage
profiles & predictive - Build personalization and quantity of pending inbound
behavior Rules contacts by
models
channel - Event-driven
= Target S Seore = = communications
customers i S oTeie Communication + Optimize custom - Personalization
communications Merge
- Captul:e and re-use + Plan confinuous through contact « Track interactions
analysis knowledge communication dialogu modeling
OSI f't + Define batch and real-tim - Real-time
SO - + Event Analysis event rules and triggers ersonalization
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“It is not the strongest of the species that survive,
nor the most intelligent,
but the one most responsive to change.”

Be Prepared for Changes!

USERS CONFERENCE
SOTt.



