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o Municipal Electric Utility

= Governed by a Board of Directors

o 610,000 Customers

= 540,000 Residential
= 70,000 Commercial

o Summer-Peaking Load (Air Conditioning)

= Residential Peak: 4-7pm June-September
= Peak load ~3300 MW, of which 400MW = 40
hours

o Energy Mix:

= 25% Renewables
® 15% biomass and waste
B 2% small hydro
B 1%solar

® 7% wind
= 20% Large Hydro
= 53% Natural Gas
= 2% Wholesale Market
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About Space-Time Insight "\ )\

Overview

o Situational intelligence solutions for asset-intensive industries

o Shipping product since 2008

o HQin Silicon Valley; offices in India and UK

By the Numbers

o Mission-critical
implementations worldwide

o 5 of the 20 largest US utilities
are customers

o Over 75 billion records
processed per month

o Analyzing up to 5 million
assets per deployment

Recognized as Industry Leader
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> Presentation Overview 2"\ 5.5 | B8 },g\ﬁ

Investigating change in the electric utility industry...
o External drivers for industry change

0o A case study: SMUD’s retail strategy

0 Responding to change — smart grid
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## External Drivers Overview :

“Energy deregulation will create the largest transfer of wealth in US

history.”
Warren Buffet

Evolution of the utility industry is being catalyzed by new...
o Customer expectations

Regulation and legislation

Markets

Business models

Non-utility entrants

Services

Technologies

Generation sources

o 0o 0o o 0o O O O

Energy innovation investments
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#z California and Western Externalib

o Climate Change
= EPA and AB32

o Organized Markets

= Energy Imbalance and Capacity
0 Reliability

= Physical and Cyber Security

a Financial Reform
= Dodd Frank

o0 Renewable Integration and Regulation
= The Duck Curve
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72 New Customer Expectations:‘L

The utility world of the future will be driven by a
robust bi-directional flow of energy and information.

Energy users,
distributed
generation/storage

LA

Smart &
Home

Generation

Smart

meter @

Transmission & Communications & Distribution w/
substations controls storage

Residential

\
s ‘j
-

Utility & third
— e T T \ party services
' = - Aggregation

- DR, DG, storage

- Dynamic pricing
- CAISO, other markets

Industrial
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# Load Curves: Duck to-Otter S

Pricing and technologies will profoundly change our load curve,
and our customers play a direct role.

“Duck”
curve

Dynamic pricing

Pool pumps Dynamic pricing
Batteries EE
: EVs o~
E /\Pre-cooling R
: CHP

Load management
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# Arizona State University’s Ul

o Purpose

= Provide critical assistance to utilities looking to develop strategies for the
transition to decentralized energy provisioning, clean energy, and energy
efficiency
o Justification
= High proportion of renewables being delivered to the grid
= Customers investing in energy technologies
= Ongoing shift toward ISOs and electricity markets

= Regulatory models and markets shifting revenues from utilities to other
participants in the energy system

o Key Players and Sponsors
= APS, Tucson Electric, Duke, PGE, DTE, AEP, EPRI, CEE, Southern

= Embracing change, and determining how to benefit from, rather than fall
victim to:

“.. creative destruction in the utility industry caused by the proliferation of
distributed generation and energy efficiency.”

11 © Space-Time Insight ® 2008-2014. All rights reserved. - pAlC NE;T 'GNLET



12 © Space-Time Insight ® 2008-2014. All rights reserved. SPACE-TIME
I NSIGHT



October 2009 DOE Announcement
= SGIG grants to 100 entities
= $203 million to California
= $127.5 award to SMUD for a $308
million project
= SMUD received 63% of the SGIG funds
that went to California

U.S. DEPARTMENT OF

ENERGY

News Media Contact(s): For Immediate Release
(202) $86-4940 October 27, 2009

President Obama Announces $3.4 Billion Investment to Spur
Transition to Smart Energy Grid

Appicants tay v s wil Crepde teng of BAOUETS of JObt, 2IVE 21Dy And eMPOwer COngumers
00 cut thewr electn
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Distribution \
Automation !
($55.1M) / y; N
y f Technology \
Smart Meters -_— (

Infrastructure
(S140.0M) T

SMUD received a $127.5M

Smart Grid Investment
grant from DOE to

( Consumer implement $308M
Cyber Security

[
Behavior Study integrated project |
($13.2M) / & proj (54.4M)

(546.5M) (519.2M)

{ Customer & / Demand
‘ Partnerships ! ‘ “ Response
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Results

1. Installed over 615,000 smart meters; using many of the features

2. Implemented smart pricing options and tested TOU, CPP and combination
TOU/CPP on opt-in and default customers

3. Installed DRMS and developed several DR programs including residential
PCT and commercial AutoDR initiatives

4. Implemented multiple distribution projects that improve system
performance

5. Rolled out customer-related programs and services that improved
customer satisfaction and helped customers better manage their energy
usage

6. Installed an enterprise service bus to manage the multiple software
programs linked to smart grid. Implemented customer relationship
management software

7. Implemented state-of-the-art cyber security protocols and technologies
8. Implemented multiple smart grid R&D initiatives
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Awaiting results

Device ]Meter ] Event ] List I

Device

Specific Device |

Current Outages

™ Use Date Range
From: :]
To: :]

33.39 Amps

Load:

I Include AMI Counts

I Include all Meters

[V Get Meter Voltage

[V Get Disconnect Status
I” Add Comments To Event

Ping For Selected Row |

Zoom to Selected Row |

#®  Non-AM|

@ Ping Successful

@ Ping Failed

+Zoom In ‘ - Zoom Out | 7
Zoom‘.‘-/'lndow‘ Pan Mode |

FitMap | Select Device |

< >
Clear Form | Send to Excel ‘ Status: Finis Rows: 8 Run Time: 60
Event Name Transformer | PingResults VoltageResults ConnectStatusResults
D13121700001 customer 1 TX-01075812 Success (.480) (Volts = 246/0/0) (Amps =4.15/0/4.15) Connected (Closed)
700001 customer2 TX-01075764 Success (1.07) (Volts = 244/0/0) (Amps =1.04/0/1.04) Connected (Closed)
700001 customer3 TX-010 Success (.892) (Volts = 245/0/0) (Amps =2.07/0/2.07) Connected (Closed)
0001 customer4 TX-010757 Success (1.03) (Volts = 246/0/0) (Amps =1.32/0/1.32) Connected (Closed)
0001 customer5 TX-0107 Success (6.68) (Volts =24 ) (Amps =8.67/0/8.67) Connected (Closed)
D13121700001 customer 6 TX-010757 Success (1.25) (Volts =243/0/0) (Amps =11.1/0/11.1) Connected (Closed)
D13121700001 customer 7 TX-01075992 Success (5.98) (Volts =246/0/0) (Amps =3.14/0/3.14) Connected (Closed)
» D131217000 customer 8 TX-01075734 Success (.478) C:(Volts = 285.28/285.66/285.92) (Amps =1.9/1.9/0) Commercial Non-Switchable
*
| | 2l

INTERGRAPH'
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Questions?

€9 spacetimeinsight.com

O @spacetimeinsght

in linkedin.com/company/space-time-insight
facebook.com/spacetimeinsight



