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VAV

AV Agenda

VA

y

Smart Grid — What does it really mean?
Smart Grid — Does it come with Directions?
What are the Parts?

What's important in a Smart Grid?

End to End Visibility and Monitoring

— PI System customer Use Cases
- DTE
« SEMPRA (SDG&E)
« Xcel Smart Grid City
« UCSD Micro Grid
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\VAV
{%X Smart Grids — What does it really mean??

y

 Does it mean AMI? Smart Meters?
 Does it mean HEMS?

 Does it mean DA/DMS?

 Does it mean PMUS?

 Does it mean DER?

 Does it mean Micro Grids?

* All of the above?

* Non of the above?

* Do we know our acronyms?

© Copyright 2011 OSilsoft, LLC A
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AV Smart Grids — What does it really mean??

VA

y

“The Smart Grid isn’t a thing but rather a vision and to be
complete, that vision must be expressed from various
perspectives — its values, its characteristics, and the
milestones for achieving it.”

Joe Miller — Smart Grid News.com

© Copyright 2011 OSilsoft, LLC A
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\VAV
{%X Smart Grids — What does it really mean??

y

« We know the following;
— It must be more reliable
— It must be more secure
— It must be more economic
— It must be more efficient
— It must be more environmentally friendly
— It must be safer

© Copyright 2011 OSilsoft, LLC A
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{%X Smart Grids — What does it really mean??

y

« 5 Key Technologies that enable the Smart Grid:
— Integrated Communications
— Sensing and Measurements
— Advanced Components
— Advanced Controls
— Improved Interfaces and Decision Support

© Copyright 2011 OSilsoft, LLC A
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Smart Grid — What does it really mean?
Smart Grid — Does it come with Directions?
What are the Parts?

What's important in a Smart Grid?

End to End Visibility and Monitoring

— PI System customer Use Cases
- DTE
« SEMPRA (SDG&E)
« Xcel Smart Grid City
« UCSD Micro Grid
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AV Smart Grid — Does it come with Directions?

VA

y

 AMI and Smart Grid could be viewed like a box of Legos

* Legos are great, one can build most anything
s - W e — TN

o 1 =
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\VAY
{%X Smart Grid — Does it come with Directions?

Estimates For AMI / Smart Grid Generated Data

y

Terabytes Per Year

300
250
200
150
100
50

0

Potential data growth from Smart
Grid — including home networks

300 Terabytes

ger ear of
meter data by 20

1

—

Reference Point:
FPL’'s Customer Data -
Warehouse today - 1TB

d
I O O e e S A A NN N R S N I N S

AMI and Smart Grid will increase the amount of measurement and control points

far beyond anything we have today — How we can leverage this data to compete?

=P

CROUUP.

© Copyright 2011 OSlsoft, LLC
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Does it come with Directions?

AV Smart Grid

JAVAVAY
VAV

.

And does not come with directions like Legos

LC
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Smart Grid — What does it really mean?
Smart Grid — Does it come with Directions?
What are the Parts?

What's important in a Smart Grid?

End to End Visibility and Monitoring

— PI System customer Use Cases
- DTE
« SEMPRA (SDG&E)
« Xcel Smart Grid City
« UCSD Micro Grid
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\VAV
AV \What are the parts?
VA

y

A vision for the future — a network Can shut off in response to d IR nt
of integrated microgrids that can frequency fluctuations. Use can be shifted to off-

monitor and heal itself peak times Lo Save money.

Solar panels

L5 Disturbance
in the grid

De(ect fluctuations and \}
disturbances, md can signal

Energy generated at off-
peak times could be stored
in battecies for later use

Central power

Energy from small generators
and solar panels can reduce
overall demand on the grid

plant

© Copyright 2011 OSlsoft, LLC A
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Smart Grid — What does it really mean?
Smart Grid — Does it come with Directions?
What are the Parts?

What’s important in a Smart Grid?

End to End Visibility and Monitoring

— PI System customer Use Cases
- DTE
« SEMPRA (SDG&E)
« Xcel Smart Grid City
« UCSD Micro Grid
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VAV

AV Agenda

VA

y

Smart Grid — What does it really mean?
Smart Grid — Does it come with Directions?
What are the Parts?

What's important in a Smart Grid?

End to End Visibility and Monitoring

— PI System customer Use Cases
- DTE
« SEMPRA (SDG&E)
« Xcel Smart Grid City
« UCSD Micro Grid

© Copyright 2011 OSilsoft, LLC A



y

Across the Enterprise

Transition
Point to Point Visibility » End to End Visibility
Latency Real-Time
Scheduled Maintenance :—:: Predictive Maintenance
Limited Connections » Connected
Data » Knowledge

© Copyright 2011 OSilsoft, LLC A
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}ﬁ DTE E
o4 nergy

y

Detroit Edison
= Michigan’s largest electric utility

with 2.2 million customers

« Over 11,080 MW of power
generation, primarily coal fired

« 54 000 GWh in electric sales
» 34.7 billion in revenue

DTE Energy - Detroit Edison

© Copyright 2011 OSilsoft, LLC A
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AV DTE Energy — Crawl, Walk, Run
VA

y

Drives Perforrmmance Excellence

- KPI's Process Costs, Asset Health
Actionabl : :
Inf Ct:' ab f{PI' Dashboards Operational Performance, Market Value,
nrormation — S leet Optimizat‘i‘%o Fleet Optimization

Relate all Data Sources

Analysis Framework
(Pl, ProcessGuard, Maximo, SAP, UCF, P3M,
Predictive Monitoring, NeuCo, LIMS, Plant View _.)

\ Advanced Analysis & Process Optimization

Business Intelligence
Reliability, 4-Block
Outage & De-rate (UCF)
Maintenance & Market o,
25%

Expert Systems

Predictive Monitornng, Optimizaton
60%

Equiprmment and Process Monitonng
Closed Loop Process Optimizaton

System Dashboards Fleet Drill down
Fleet Status Assessment 50% Subject Matter Experts
VWEB Visualizing Standard User Interface
Plant Alarm, DCS Real-time WEB Graphics WWEB Visualization
Easy Access to Information 100%

Process Discrete Data
PMAX, DFTS, eNote,
Fuel Cost Framework,

Alarm Management

Engineering Applications
PM AX, Digital Fuel Tracking, Fuel Cost Framework
Process Discrete to Data
Distributed Control Systermns (DCS) Post Event Analysis
Distributed OSlsoft Pl Historians DCS.PLC & PI
Large Population of Data 90% % Comp et

© Copyright 2011 OSlsoft, LLC A
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\VAY
AV DTE Ener

VA

y

Post trip Analysis
Process Monitoring
Optimization

Early Warning
Alarming

Distributed Control Systems (DCS) Post Event Analysis
Distributed OSIsoft Pl Historians DCS, PLC &Pl
Large Population of Data 90% % Complete

gy — Raw Data Analysis

Bt o PGOAge o Aetean AT e Kpceahon
a2

[ UNIT 1- COMBUSTION PRC

0o ATR BEATER PORFORMANCE A COAL MOLLA

One Plant
year savings!

Nner, Suparhester, and Economizer Vot Loss
Exhinita

oo
IR0 TRYNSIDE TONSSI0N pIISWICE A4S 00

[ Loat » Persast Al & 1 Superter » Henz SH «Coam |

© Copyright 2011 OSlsoft, LLC
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V#X DTE Energy — Fleet Performance Analysis

Thermal Performance Calculation Engine

GROSS POWER

$500,000

11:46:55 4/06/2006

Annual Savings!

MAIN STEAM HOT REHEAT COALELOW TP
PRESS (PSIA) 2437.0 5524 3 LA BOILER EFFICIENCY (%) 84.8
TEMP (*F) 1001 .8 1007 .6 COAL HEATING VALUE 9253 e e o A 77-9
FLOW (LB/HR) 4221677 3993191 OIL FLOW - GPM D.0
HEAT RATES (BTU/KWHR) ‘
DRUM d 1 BOILER O2 WET (%) Q2 !
BOILER O2 DRY (%) 3.6 |GROSS TURBINE HEAT RATE 7771 |
- BOILER CO2 DRY (%) 15.8
NET UNIT HEAT RATE 9784
STACK CO2 WET (%) 10.0
STACK CO2 DRY (%) 10.9 NET UNIT HEAT RATE (IN/OUT) 10212 |
GAS EXIT TEMP 269.2
CORRECTED GAS EXIT TEMP 338.5
~AIR HEATERS ’
70 BOILER LOSSES (%)
"5?13‘ T 75 e PRECIPS
—> DRY GAS LOSS 6.20
~ UNBURNED CARBON LOSS 0.03
5 : MOISTURE IN FUEL LOSS 3.23
Y 1 HYDROGEN IN FUEL LOSS 3.93
A1 T W MOISTURE IN AIR LOSS 0.14
AR A I : S RADIATION LOSS 0.16
a / R IN LE KAGE ("% PRIMARY 1
| &Y NG o Sl | ) UNSPECIFIED LOSS 1.55
FORCED
DRAFT FANS

© Copyright 2011 OSlsoft, LLC



V#X DTE Energy — Digital Fuel System Tracking

Main Mimic DETROIT EDISON Monroe Power Plant

4 Current T 1 3 1. 44:.41 PM “
~~~~~~~~~~~~~~~~~~ 3 Acrvee Onsve

Coal Asapoar

- $1,200,000
Annual Savings

2M01 i
FEQ) CVO1 ZMO3

ZM15 TRIPPER

Sita Barn These Geaphe Lnit 3 aud &
—

UNIT3 6
- — = e T e T e T T e T e T T TR L] S1G

bbdafulalL
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VAV o $2,200,000
AV DTE Energy - NOx Emission Strategy Annual Savings

/N
NOx Reduction with

e et Improved Heatrate

y

i-ixpeczed & Actusal NOx Costs

£

gHour |
History

~— —
N N
N\
N
O
N\

Before After
Implementation Implementation

NOx Cost (/MWH:)

0 = N U .2 NN~ % PO N
BeBEBEREgBERE

wece

Focus on

operating

near NOx
budget curve

focusis NOx
reduction
only

© Copyright 2011 OSilsoft, LLC A
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AV DTE Energy — Before Fuel Cost Framework

VA

y

Manual
PR Process
g:zn:g:;j Fuel Supply Gen. Ops Manual
/ rManud
' / G Process
as
4 'Z:Udt Cal;__:ule:tes Fuel
; = == oS ue Cost
Market i;r;a;‘ _"\> Qil ' N Blend
TradeS Phone I — — 608;3 Ermiail >Scer‘(|g<ar|os e
l .
caal Coal [ U Business COIII
— — | Emissions Logic el
Emissions
Emissions

— &R
EMS 723 J e ia s

Pitopl || Plant «<hpe Tope. Gops] g - Ayl )
Ranger = A

No sys error checking 7 I '
© Copyright 2011 OSilsoft, LLC A
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VAV $530,000
%X DTE Energy — Fuel Cost Framework Annual Savings

y

Fuel Supply — Improvements...
Default Mode
Ansilysis Auto calculate & update Ranger ® 30 to 3 people
and >, | = | - e Timely data entry
Acguisition Pzt Bl e Zero errors
Blend Calculations
Current
wm C”gent Fuel ps-tch-pi
Hi : Cost -
Qil istoric Blend Calculations
Data

ps-rrg-pi
Blend Calculations

Bloomberg.com

Gas & Qil Price at

Ranger

Hubs -
ESO PI B=-HIER =1
ps-eso0-pi 4 Blend Calculations Ann Arbor
Gas-- Dawn & :
Michcon City Gate Market ps_hbh_pi
Data -
Hourly & Daily Blend Calculations
Auto update -
P s-grnepi

Blend Calculations

ps-stc-pi
Blend Calculations

© Copyright 2011 OSilsoft, LLC
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AV DTE Energy — Fleet Status
VA

73

v EL B B

j K

s BN
=
m
=
I
s ]

Transacbons
Firm Purchase
Non-Frm Purchas
Firm Sale

m Sale

Plant Generation
| Ludington Generation

e Gl il
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VAV

JAV. Technology Frame Work — Complete Picture

VA

y

KPI's
Dashboards
leet Optimizatj‘%o

Actionable
Information — KPI's

o

Business Intelligence
Reliability, 4-Block
Outage & De-rate (UCF)
MMaintenance & Market =
25%

xpert Systems

Predictive Monitoring, Optimization \
60%

System Dashboards
Fleet Status Assessment 50%

VWEB Visualizing
Easy Access to Information 100%
Engineering Applications
Phra | Digital Fuel Tracking, Fuel Cost Framework
Discrete data Process Discrete to Data 90%

Limited value

Distnbuted OSlsoft Pl Historians
Large Population of Data

Annual Savings

Fleet Optimization

$20,000,000

{(Projected Savings)

$11,000,000
$1,000,000
$5,500,000

$4,500,000

$3,000,000

© Copyright 2011 OSilsoft, LLC A



JAVAVAY
VAV

AV Sempra Energy

VA

y

)
@ Sempra Energy”

‘Regulated’ Operations

‘Unregulated’ Operations

"

.~ ] =
- XA
o -

Sempra Sempra Pipelines |l Sempra LNG
Generation & Storage
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}X#V Sempra’s Integrated Energy Business

VA Gas Gas & Elec.

New Supplies Transportation Electric Transmission
& Storage Generation & Distribution

» Leading » Rockies Express is » Thermal power > l.ﬁgglejs; gas utility in
developer of the largest plants and —
. pipeline built in renewable » Serve 29 million
LNG import 20 years consumers

facilities
» 150 Bcf of natural

gas storage A
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{%X OSilsoft Pl System Deployment in Sempra

y

)
@/ Sempra Energy

‘Regulated’ Operations ‘Unregulated’ Operations
“ mmm- “

Combined Cycle Units R fication P
Solar & Wind e-gasification Process
Plant Operations

fields Transmlssmn Gas storage A

Distribution Gas transmission
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VAV

/\4 .
}VA Quotes:

“We turned all of our operators into businessmen.” Vice-President
Sempra Generation

“In every business I've been in where we put the Pl System in...we
made money.” Senior Vice President, SoCalGas



AV San Diego Gas & Electric (SDG&E)
VA
M

The San Dicgo

Union-Cribune.

"

S0

November 18,2010

Monday, Auvgust2,2010

SDG&E Awarded 2010 National Award

SDG&E Honored as Most Intelligent Utility in USA For Outstanding Reliability

= Forthe secondstraight year, Sempra Energy's San Diego
Gas & Electric (SDG&E) has taken top honors as the most
intelligent utility in the United States, accordingto the
annual ranking undertaken by Intelligent Utility magazine
and IDC Energy Insights, released today.

= SanDiego Gas & Electric (SDG&E) was
recognized by PA Consulting Group (PA) as
the recipient of the ReliabilityOne™ 2010
National Award for Outstanding Reliability
Performance. SDG&E was also the top
winner of the ReliabilityOne™ award among
Western U.S. electric utilities for the fifth

yearin arow.
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Distribution Planning — Potential Overload Watch

[DISTWATCHLIST POI

WINGow et

w7 s B Bl

*® Bank
L an

ﬁubstauon ® Circuit Watch Liist 61212006 12:13:16 PM

Circuit A Phase Forecast

(Amps) (AmpsiMW)

2865.00 413

236.20
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WAV Emergency Operations Load

WA Blackout

e Enter total MW'’s
required to be
dropped

e Show circuit breakers
status and MW load

e Automatically calculate
how many breakers
need to be opened and
total customers are out

e Automatically publish to
SDG&E public website
and report to Utility
Commission and
Regulator

Curtailment — Rolling

Microsoft Excel

Home  Insert Page layout  Formulas Data  Review  View  Developer  Add-Ins (7]
= n-3 =
2 pist LC 2010_Master_Finalxls [Compatibility Mode] - a3 Xx
‘ Recalc Run 82 | Run #3
Ready i 2500]  25.00
 Totals Include non-SCADA e D)
D Requested M 0.0 Froject 0 0
SDGAE MW Total 0.0 Test Mode
PGP MY Total: 0.0 Send | |
MWV Diopped: [ Don'tSend toWeb < F062| 2730
Cust Affected: 5.636| 12776
» FlBreaker Status Tag Y BealTime | BB Status MY Y L
Order | Block | Circuit ; e B I
I (51} 2470
i 329
i g
2 PH
2
2, X
3 5
3, 2
3
4 7 [EE)
199 CLOSE 199
768 CLOSE 768
X 192 CLOSE 192
3 157 CLOSE 157
PH v_3PH 7.00 OSE 7.00
P Iv_3PH 47 OSE 347
PH v_3PH .20 OSE 5.20
PH v_3PH .02 OSE
P v _3PH 50 OSE
PH ¥_3P] .00 | OSE
P v .26 0SE
P v_: 4z 0SE
v %2 0SE
P v_3PH OSE X
:5¥0_CIR_143-BRKR_IPH :5Y0_CIR_: ¥_FH OSE .
:0T_CIR_103-BRKR_ [D:0T_CIR_103-Mw_3P OSE X
:DM_CIR_512-BRKR_3F| [D:DM_CIR_512-Mv_3PH OSE X
P D:BE_CIR_230-MY_3FH OSE Z
P O:TB_CIR_768-MY_3FH OSE X
5-MW_3PH Z GSE
V_3PH X OSE
5-Mw_3PH OSE
A-MV_3PH OSE
_CIR_152-Mv_3P OSE
D-ESCO_CIR_BI7-M_3PH X OSE
D:MH_CIR_187-Mv_3P OSE
D-GE_CIR_745-M¥_3PH OSE
L) MAR 2843 DO:MAR_CIR_986-Mw_3PH OSE
L) CRE 1741 D:CRE_CIR_975-MW_3PH OSE
A Py 2637 0:PY_CIR_590-MW_3PH LOSE
WA [468 uB 112___|D:UB_CIR_#68-BRKR_3PH D-UB_CIR_468-MV_3PH 221 CLOSE
wA__[mr Ba 3865 __|D:BQ_CIR_| * 3PH 0:BQ_CIR_NI7-Mw_3PH 430 CLOSE
A [296 SM 3175 |[D:5M_CIR 3PH D:SM_CIR_296-MV_3PH 277 CLOSE
WA [438 55 4058 IR_438-BRKR_3PH D:SS_CIR_#38-MW_3PH 454 CLOSE
5A__[68 ] u7 :DM_CIR_64-BRKR_JPH D:0M _CIR_66-M¥_3PH 37 CLOSE
ANz B 2z B_CIR_N1z"BRKR_3PH D:B_CIR_NIz-Mv_3PH
6A__[947 GA o GA_CIR_347-BRKR_3PH D:GA_CIR_947-MV_3PH
¢[16A__|510 DM 1306 :DM_CIR_510-BRKR_3PH D:0M_CIR_510-M¥_3PH
Ready Caleulate | P (+)




AV CCGT Plant Operation
VA

UL T 55 (2600 . 8 LT T &= (36 0)0 . 52
| Vibration| | Vitorertion

T T &= 36 00 - 5 LT EI =R 6 0.

| Vibsration| |vibration
e o e B AND STATIC SIGNAL || T T—

| —Badin

INGH
e e
FEET

4:00 6:00 800 1000 1200 1400




JA V. Substation Condition Based Maintenance
WA

y

Transformers Substation Backhaul Back Office

This could include: @
Required Communication )
Pf:(:fcoc':. botv::‘en IED's <  Network routers and firewalls in
an ontrol House Substations and the Data Center H
CBM Gateway: «  Substation WAN circuits CBM Analy‘lcs
______ - Data Center WAN circuits
1 1) MODBUS - Intrusion Detection/Prevention
Electrical Devices 2) DNP3.0

Localized processing

Physical pathways between

1IED's and the Control House
CBM Gatoway (possible

Breakers methods): Z&s(::?:: WAN communication
1) Wireless with 256b Encryption

2) RS485 86K or T1 dedicated circuit
3J) BPL with 256b Encryption Fractional T1 Frame Relay
4) CATS Ethernet Broadband wireless

5) Fiber Fiber optic CBM Server

WAN
@ Substation Control House ORtIon .

o Communication ® .’";-..-.—-..-.-.'.'I-—> 9@-—&——@---a > gasns asss

MOD
Gatoway Y - GRM Tcpae

LR )

lnulllgont
Eloctrical Devices
Localized processing

= Gatoway Data transmitted 16 Enterprise Lovel Gatoway
= CBM Ga ED" bt
teway polis IED’s, by time trigger or
Engineer & Construct all condm:u b«ﬂzod anatytical
selected substation components exception basis

(no procurement), muodc.l m tor further use. 4
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}V#V Condition Based Monitoring — Pl Notifications Email

WA Alert

From: o2 I G ccmprautilities.com Sent: Wed 172172009 11:57 AM
To: CBM-XfmrLv4 Ack

Cc:

Subject: -_8K71_THER_AIarmLevel4

NamelliBK71_THER_Alarml eveld

Description: || 521« 71 Thermal Alarm Level 4

Server: N T -P0!

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:
- BKX 71 - Thermal

Actions:
Acknowledge
Acknowledge with comment




JAVAVAY
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{%X Condition Based Monitoring — Transformers

y

I Temperatures

I Cooling System

I LTC Monitoring

I Alarm Contacts

DGA & Moisture

Bushing

I Partial Discharge
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WAV Operations Decision Support — Transformer at

4 &

EF31 | ]

y

Bz

&9 EB

,_|
L]

2
[

IEEB’

A 4

Paper Insulation Health

@

L1

z
I
-

i i

{%X Emergency Rating?

POWER
TRANSFORMER

TRANSFORMER Health Indices
Insulation Power Factor

LTC Application & Design

Oil Conditions

Bushing & Accessories
Operating History & Conditions

Location of Paper Sample

Degree of Polymerization (DP)

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

Severely Degraded Insulation Paper: DPv < 151

LTC Application
20% and design

DGA, DP &
DOBLE TESTS-
20%

Oil Analysis
20%
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v Solar Field Monitoring

VA

« Performance Monitoring

— DC and AC Output

— Inverter Operating Conditions
 Weather Conditions

*‘W—_—_

y

Tatal Power produced

3.78MW

Field Power Rating:

85.4

Hours of Operation:

4.75 Hours

Tuoe Sep 16 14:27:22 2008

3.78MW 2

p
Pasrtly Cloudy

1,967.5WwW:™M

mosc detads..,

Inverter 1

Inverter 2
s

~

Inwverter 3 Inverter 4

Inverter Information: FON1_POO2

Sempra Generaticon

e p— |
e Link voltage [INNINIEEEEN
oc Link current [IIEEEEEN

o Ground current [TINIEEEEN
vine current [ NEEEEEN

Line Neubral Curment

Average Line voltage
Line Voltags Unbalance
Trnput DG Power

Output Real Powar
OutpUt Reactive Power
Outpat Apparent Power
Output Power Factor
Gound tmpedonce. INCEEIN
Total Combined wh [INNIEEEEN

Total Kilowatt Hours

Total Megawatt Hours

Total Watt Hours 5

Average Line Frequency [IINIEEEEEN
Average Line Frequency Error IS

Status:
Oubpaut

ur ans:
weke In Timar (nin)  [ITHNEEEEEN cT1 [ o= ]
Line Voltage Timer  [IEEERESEN o2 [ oo ]
Internal sir Ternp  |[IIESEEEN cT3 .
Enclosure Tomp RSN ore
Enclosure Relative Humibdity _ cTs _
| |
nternal 168T Temp  [IIEEESEN cT7 EEEETE
L ——— | cre TR
E—— | |
serial_rwmber_o  [IEEN crio  [IEETE
serial urrer 1 I cro
| o
serial Nurber - I |
Powering Up - ESTTNS cris SN
shwt oven I cris  [IEGEEEN
stop [N crie  IKEEN
match voltace NN crir  [IEETE
close ourpot [ crie IR
Glose mout I crio  IGEEEE
runoing  [IEEEEN crzo (TN



X#v Solar Generation Applications - Irradiance Analysis
WA (Historical, Predicted, and Actual)

February, 2009 Current Tag: W\ :MPOT

National Renewable Monday Tuesday  Wednesday  Thursday Friday Saturday
3 4 5 6 i

Energy Lab (NREL)
* Typical Meteorological Year (TMY) TN I fan A LN
* TMY2 and TMY3 Data Sets il ilili

1.0 24 U

———  Long-Term (1961-1990)
08 —O— Best(1981)
—3— T2 Selocted (1962)

e Worest (1989)
06

04

02

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

Statistical
Modelino
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CAMERON FRE
STATON

MO0

ca

‘Weather Conditions for CMINC1
Current time: September 24, 2008 - 12:06 PDT
Most Recent Observations at September 24, 2008 - 12:03 PDT

12:03 Marx since Midnight Min since Midnight 24 Hour Max 24 Hour Min
Temperature 9LO°F $1.0at 12:03 50.0at 5:03 91.0 at 12:03 | 50.0 at 5:03
Dew Point 430°F 43.0at 12:03 33.0 at 6:03 444at18:03 | 33.0at6:03
Relative Humidity 9% 32 at 5:03 19 at 10:03 52 at 5:03 16 at 13:03
‘Wind Speed 3 mph from SSE 3 at 10:03 0 at 0:03 7 at 16:03 0 at 19:03
Wind Gust Smph 15 at 11:03 0at $:03 16at 14:03 | 0at21:03
Solar Radiation 0.0 W 'm™m 0.0 at 0:03 0.0 at 0:03 0.0at13:03 | 0.0at13:03
Fuel Temperature 106.0°F 106.0 at 12:03 46.0 at 3:03 106.0 at 12:03 | 460 at 5:03
10 hr Fuel Moisture Ogm 0at0:03 0at 0:03 0 at 13:03 0at13:03
Battery voltage 1330 valt 13.40 at 5:03 1230 at 5:03 1340 at 9:03 | 12.30 at 5:03
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. More than 90 pole mounted weather stations to support fire operations and Smart Grid vision
. Currently the 4th largest privately owned weather station network in US; the densest weather station network in

the world

. Locations selected by SDG&E’s Meteorologist, based on topography, field observations, and fire hazard

RH (%)

Wind Direction
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AV Weather Station Network Project
VA
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* 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
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AV SDG&E RDSI Project
VA

Budget:

y

$15.2M ($4.1M SDG&E, $7.5M DOE, $2.8M CEC, and $0.8M partners)

Benefits:

= Integrate and leverage various generation and storage configurations
» Reduce peak demand and enhance overall system reliability

*
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AV Microgrid Applications

VA
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Microgrid
Master Controller

Distributed Energy Resources
Utility-scale Energy Storage
Rooftop PV Solar

Micro-turbines

Building Energy Storage
Community Energy Storage
Distributed Generation

Home Energy Manager

PEVs

Ground PV Solar Array

National Energy Technology Laboratory

Distribution Management System

Load and Resource Profiles

SCADA System

Information \
Electricity Pricing

DER status

Demand Response Programs
Network status

Community Objectives

Grid Resources
Capacitor Banks
\oltage Regulators
Automated Switches
Power Electronics
Communications
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}X#V Quotes: Patrick Lee, Vice-President Energy Supply,

WA SDG&E
y
“Data is in silos today...Smart Grid will drive end-to-end data integration!”

“As you have seen in some of our applications using the OSlsoft PI
System, | believe we have only scratched the surface in turning available
data into valuable and relevant information. We will continue to expand our
data collection, analysis, and modeling capabilities at Sempra Energy. We
believe a successful company must have the ability to make good
judgment decisively. This core capability is best augmented by a
powerful data and information system. We believe the OSlsoft Pl System is
a key component of this data system.”

y.
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}XAV Opportunities For Future Applications in Pl

}VA System

* More renewable energy development

» Electric vehicles planning

* Roof top solar and electric vehicles integration

* Roof top solar PV monitoring

*  Smart meters

* Renewable and distributed systems integration (RDSI)
* Microgrid

* Energy market assessment & transaction

» Create synergy across the integrated business
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DMZ PI Server
Pl-to-Pl Interface

Com Ops Pl Server

Pi-to-Pl Interface

#1 Server
P1 1o P irsertace

3™ Party
Analytics
Application

SEL OPC Server
Pl OPC Iroettace

P1 Secver
Pt 3o P intortace

3™ Party
Analytics
Application

SEL OPC Server
Pl OPC triectnce

EMS Pl Server
Pi-to-PIl Interface

Test Environment
Pl Server

AMI Head End
System(s)

Pl S4

1
Monitoring Computing
Engine

rver Collective

C&l Head End
System(s)

37 Party
Analytics
Applicaton

BEL OPC Sorvor
P1 OPC Interace

SEL DNP3 Stave
Pl DNP3 Insertace
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AV Meter to Cash and Smart Grid with Meter Data

VA

y

* Primary Reason for AMI
— Billing
— Customer Service
— Metering Efficiencies

e Secondary Reasons for AMI
— Operations
— Voltage/PQ
— TLM
— Qutages

© Copyright 2011 OSilsoft, LLC A
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AV Operational Data Management — What is it?

VA

y

e Operational Data Management System
— Blend of Meter and Operational data in one system
Provides end to end seamless view of the Grid

Data Base of record for time series
Meter and Substation data Manage
Visualization with Situational
awareness

data
ment

Meter Dat gem [ o
| |
|
p—
= S
Server O E T |
PP
") | |
@
| _Cu slul'eﬂ's'.ﬂ 5."}\_ ]

(s} | | or Interface(s)
l' _ = |
ﬂ |
|
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%X Smart Meter Data Value — Outage Management

y

« Qutages
— Remote meter reading
— Assist in Identifying Nested Outages
— Data Base of record for time series data

— Reduces “Ok on arrival” calls e i TP PP

- Avolabie Moddes. )

1ND 73421000E

— Fewer Truck rolls
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{%X Smart Meter Data Value — Low Voltage Monitoring

* \oltage
— Enhance Power Quality
— Improved Customer Service
— Better Grid Efficiency

W P ProcessBook - [MeterDetail]
‘Bl £ wew Iwart Took Qrw Brrange Mindow Heb
Lpd B2 =2 Ko BIAP
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Data: YTD. June 2009

Historic Voltage Problems In Boulder

# Problems

o o 8 8 8 8 8

IIF—L

CL existing: Existing issue monitorng
CL new: Detected issue
S’ voltage: Service investigation needed

@ Xcel Energy-

2004 2005 2006
Yeoar

2008 = 2009
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Voltage Problem Resolution

1 CL existing
1 CL new
- S voltage
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Reduced Customer Complaints

Data YTD. June 2009

Voltage Compilaints by Year in City of Boulder

/- = . ——=ees
/ - - = = - — Sl

Sy Sel>  emar ape  wmay o ol ausg 0 O sept  oct msow dec

HCphirts
e o o & 8 8 8 8

AR Ery

@ Xcel Energy *  RESPONSIBLE BY NATURE™ -

© Copyright 2011 OSlsoft, LLC



JAVAVAY

WAV smart Meter Data Value —
WA Transformer Loading from AMI Data

 Outage Avoidance

— Early Detection of Problems
— Shorter and few outages if they occur

— Improve maintenance

3 P1 ProcessBook
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% XcelSmartGrid¥isualization - PI System Explorer
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}X#v Smart Meter Data Value —

WA [ransformer Loading from AMI Data

Transformer Overload Detection

Data YTD. June 2009
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AV Pl System Value Proposition
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Improve real-time & historical data analysis & modeling
Increase timely decision making capability
Enable energy market assessment & transaction
Improve abilities for new business development
Extract value from capital investments

Support innovation

Optimize operations and maintenance costs
Improve system performance and reliability
Increase productivity

Improve customer satisfaction

Improves safety and environmental compliance
Enable end-to-end integration
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AV Conclusion

VA

y

Pl System delivers value out of the box and over time
Customers can improve their businesses in silos
Pl System can deliver value in ‘regulated’ or ‘unregulated’ operations
Acceleration of Pl System expansion can occur with cooperation
between operating units, IT and leadership

Enterprise agreements can help customers accelerate end-to-end
Integration

— Enterprise Project Manager and Account Manager

— Access to Center of Excellence (Max VALUE from Pl System)

— PI System monitoring

— Lose the “tag” constraint mentality and think “eat more PI”
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Thank you




