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Small System Incentive Schedule

(per CEC-AC watt; initially for systems less than 100kWw)

Step | Megawatts | Residential | Commercial | Non-Taxable
Per Step
1 50 n/a n/a n/a
2 70 $2.50 $2.50 $3.25
3 100 $2.20 $2.20 $2.95
4 130 $1.90 $1.90 $2.65
5 160 $1.55 $1.55 $2.30
6 190 $1.10 $1.10 $1.85
7 215 $0.65 $0.65 $1.40
250 $0.35 $0.35 $1.10
9 285 $0.25 $0.25 $0.90
10 350 $0.20 $0.20 $0.70
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large System Performance-Based Incentive Schedule*

(per kilowatt-hour, initially for systems 100kW or larger in size)

Step | Megawatts | Residential | Commercial | Non-Taxable
Per Step

1 50 n/a n/a n/a
2 70 $0.39 $0.39 $0.50
3 100 $0.34 $0.34 $0.46
4 130 $0.26 $0.26 $0.37
5) 160 $0.22 $0.22 $0.32
6 190 $0.15 $0.15 $0.26
7 215 $0.09 $0.09 $0.19
8 250 $0.05 $0.05 $0.15
9 285 $0.03 $0.03 $0.12
10 350 $0.03 $0.03 $0.10

Smaller systems may also opt-in to this schedule to receive greater incentives

for high performance.




Kif# 3 PBIFHE PO S RS B FR 896 RIH S g A

PBI Levelized Payment Explanation

Levelized PBI Monthly Payment Amounts at 8% discount rate

Statewide MW EPBB Payments PBI Payments
SteP | step (per watt) (per kWh)
Res Non-Res | Non-Tax | Res Non-Res | Non-Tax

1 50 $2.80 |$2.80 |$2.80 |** e il

2 70 $2.50 |$2.50 |$3.25 |$0.39 |$0.39 |$0.50
3* 1100 $2.20 |$2.20 |$2.95 |$0.34 |$0.34 |$0.46
4 1130 $1.90 [$190 |$2.65 |$0.26 1$0.26 |$0.37
5 170 $1.55 |$155 |$2.30 |$0.22 |$0.22 |$0.32
6 190 $1.10 |$1.10 |$1.85 |$0.15 |$0.15 |$0.26
7 1215 $0.65 1$0.65 |$1.40 |$0.09 1$0.09 |$0.19
8 1250 $0.35 1$0.35 |$1.10 |$0.05 $0.05 |$0.15
9 1285 $0.25 1$0.25 |$0.90 |$0.03 |$0.03 |$0.12
10 |350 $0.20 1$0.20 |$0.70 |$0.03 |$0.03 |$0.10

*For PBI Calculations, the first three steps assume a capacity factor (CF)

of 0.18; Steps 4-10 assume a CF of 0.20.

** The first 50 MW incentives are disbursed under the 2006 SGIP program; PBI

payments do not apply.
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Enterprise Level Integration

Timely access to information critical for Planning, Engineering, and Operations

ercuti\re Dashboarllq

Planning & Engineering

L
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System Operations pr \ | ys |ng” Mg ”Assel Mgmt
EMS DsM SCADA | P
Power Resource Management a2 p i ". GIS H oMS ” MWM |
Planning &| (g peduiing| [ Trading & | Information ¥
orecastin 9 Contracts ' Integration Customer Services
e —— |u[:—n|s|| cis | | catl center | [Billing]
Resource ||gqitiements Ny p
Dispatch ey

Communications Infrastructure o

Advanced Metering
* Infrastructurs Home Network
g & Devices
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Enhanced outage management process through data

integration
- Integrating AMI| and Outage Management Process

- Lower CAIDI and Improve Customer Satisfaction

Outage Detection and Verification
- Last Gasp Signal, Automated Verification

Outage Location / Extent Determination

Customer and Workforce Notification

Outage Restoration

Customer MNotification

[pi 2 S YR O [ R
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Iﬁfﬂjfl = 1 VB LI -

Smart Grid Applications at
Distribution System Level (cont’'d)

e Distribution SCADA or DMS
e Substation Automation

— Data concentrators

— Use of IEDs and Data Concentrators

— Equipment Condition Monitoring with non-
operational data

e Customer Portal System for energy management
e Micro-grid management of DGs and Renewable

8 KEMAX

!
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Bl (Equipment Condition monitoring) » J‘}F%ffﬁjfﬁl P PRI LR R A
W% (Condi tion-Based Inspection/Maintenance) » SfHELHIFEF[ESE
?ﬁj@ I “TEL?%%I'TF}HJ{W gﬂﬁgﬁﬁﬂ e 4—?‘5 ’Ffilﬁf[ [ [ P g
ﬁ[ﬁ%‘ﬁfij]}l" o = R E **EEI%\J*]EI 3 J‘f F;lﬂF,SCADA F&% TR
T - GIS ~ {1 IUERPIAM) ~ I i [‘Dg'rir%?.%‘a J3(Mobi le
Workforce) ~ I'J #EMS ~ DMSZOMSHVEEH 1™ [H4FT -

Equipment Condition Monitoring

e Condition-Based Asset Management Strategy
— Asset-specific algorithm (substation & distribution
line asset)
— Substation-wide integration-based algorithm
— Enterprise-wide integration-based algorithm
e Two levels of data availability:
— Available: ready for immediate implementation
(mainly at asset level) — data and algorithms
— New: high ROI, leveraging DA and data integration
e Strategic alliance with DA equipment vendors and
integrators (substation and company level) for

implementation N KEMAZ

[ﬁM F%ﬁﬁjfﬁjE'HJ{iEJET%?E[J(Equipment Condition monitoring)
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Utility Applications
Integration of Field Data With Operatmns

System Operations

* Planning & Forecasting
* Monitoring & Dispatch
= Switching & Control

Customer Services
Distribution System

* Asset Management
- Equipment Health Monitoring
- Condition-Based Inspection [ Maintenance
* Distnbution and Feeder Automation
* Voltage™AR Management
* Power Quality Management
* Surveillance Cameras

Customer Facing -
* AMR T
* Revenue Enhancement
L Direct'Lpad Contral '
* Demand Response
* Remote Connect/Disconnect
* On-site Generation
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What makes a Smart Grid “Smart™?

¢ Smart Grid is a vision for the electric delivery system of the future:
Utilities, and consumers will accrue returns through the
convergence of power delivery and information technologies to
achieve improved reliability, reduced O&M costs, avoidance of
new capacity, and increased customer satisfaction.

¢ Such an evolution requires a resistance to the lure of easier short-
term solutions made with a “silo” mentality — one without regards
to the needs of other parts of the grid and utility operations.

N KEMAX
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Integrated Back End Systems
An Enterprise Level Integration Strategy is core to
enabling an effective Smart Grid applications

IT Governance

Service Level Agreements (SLA)

Information Management Integration Architecture
Data Stewardship, Data Organization & Data Content

Data Access, Data Presentation and Security
Management

N KEMAZ
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E. f¥'&3 wszu%r (Roadmap) :
LR EAIR] - 2 F‘*ﬁkﬂ‘*ﬁlt, > 3JEFEIE T (Holistic Approach) ﬂl"l’rif, FIER>
(Siloiigs < f{FIF RIBAIIEE o 4IRS R BRLYHERL - SEH
ygﬂ@*ﬁh o 6. Tl#—'fffj Sipa ;ﬁuﬁfﬁzﬁgfjjf PRTE 7§9E¥%$EIJ
S R

How to Implement this Smart Grid

Vision?

e Embrace this vision
— Long term lifecycle business case

e Establish ownership within the utility and without
(regulatory support mechanism) to build the financial

e Deploy the enabling technologies - communications
infrastructure, the enterprise IT system, and process
change; phased manner

¢ [nstall the applications

e Fine tune the operations

e Reap the benefits!!

o KEMAX

!
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The Smart Grid of The Future’
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- Real timi_a systermn improvements = Distribution automation

= Congestion control + Advanced grid communications and contrel
= Intelligent Agent integration and application * Cengestion control

= Implementing RPS * Self healing grid

= Advanced grid communications and control * Implemeanting Microgrids

+ Extreme event planning and response » Integration of DER

= CA 150 market redesign (MRTU) - Reliability, availably, PQ improvements

= Automatic network reconfigurations
= Rapidly deployable systems

+ Reduce peak demand
+ Low carbon network benefits

- Self healing grid Integrated
Considerations

= Integrating renewables
= Integration of DER
= Implementing Microgrids

+ AMI systermns and implementation
\ + CAISO MRTU Implementation of DR

* Advanced communications and control
* Advanced grid connected power electronics
= Advanced communications and control
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Security |

= Wireless Network Fisld Demo

= Metwork survivability

= Self healing systems

* Rapidly deployable systems
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Energy Storage ‘
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+ Reduce peak demand

= Low carbon network benefits

« Advanced grid connected power electranics
= Advanced communications and control
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Current Utility Business Environment
¢ Reliability of Electric Supply
— Political implications of cutages and blackouts
— NERC Reliability Standards Compliance
e Meeting Demand Growth While Dealing With Aging
Infrastructure & Issues Associated With Large Capital
Projects

— TOU rates, demand response, distributed resources, energy
conservation

— Modernization of the aging infrastructure, more automation,
monitoring, condition based maintenance and better asset
management

e Critical Infrastructure & Business Management

— NERC Cyber Security Requirements

— Sarbanes Oxley Controls for Financial Management KEMA:'{
e Climate Change & Green Gas Emission

29



Current Utility Business Environment
(cont'd)
e Market and Customer Expectations
— Technology is available now — Information age —
Demand for enhanced services
— Market and Shareholder expectations
e Operational Efficiencies and Flexibility
— Enhance operational flexibility and workforce
productivity
— Releasing capital for innovation by reducing
operational costs
e Aging Work Force — knowledge management

et

More focused on Utility Core Business

Business Drivers

Improved Operational Efficiencies

Improved Supply Reliability

Improved Service Quality

Regulatory Compliance

Sustainability and Global Warming Concerns

T E
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Translated into Requirements

e More visibility to the distribution system

— |[EDs, AMI meters, “inexpensive” PMUs

— State estimators
e More local intelligence control of the system
— Communications infrastructure (e.g., PTP)
— Ability to communicate/interoperate devices
PHEVs; interface with Home Area Networks (HAN)
Condition-based maintenance
DGs, storage & renewable forming micro-grids
Optimal utilization of infrastructure capacity

T E

Translated into Requirements (cont'd)

¢ More hardened system against storms/disasters
— UG, composite materials poles,
— Shorter response capabilities (e.g., MDTs)
e System designed, operated and protected for
bidirectional power flow
e Differentiated reliability standards for different “grids”
e PQ concerns

N KEMAX
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Smart Grid Applications at
Transmission System Level

¢ PMUs to provide time synchronized data on system
dynamics

¢ Wide Area Protection System (WAPS) for improved
system reliability

e FACTS to optimize the utilization of capacity

e Closer integration in planning with distribution
system planning

Smart Grid Applications at
Distribution System Level

Smart Grid applications:

AMR

«AMI

«Feeder Automation, Integrated volt/var
control, Feeder & Sub Peak Load
Management, Equipment Condition
Monitoring, etc.

N KEMAX
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Smart Grid Applications at
Distribution System Level

e AMI System
- AMR
— Outage detection
— Remote Service Connect/Disconnects
— Integrate DR resources
e Feeder Automation
— Fault Location, Identification and Service
Restoration
— Remote monitoring of Faulted Circuit Indicators
— Integrated volt/var control
— Feeder Load Balancing System
Intelllgent Bus Transfer

- b Bardition Mot N KEMAZ
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Smart Grid Applications at
Distribution System Level (cont'd)

¢ Distribution SCADA or DMS
e Substation Automation
— Data concentrators
— Use of IEDs and Data Concentrators
— Equipment Condition Monitoring with non-
operational data
e Customer Portal System for energy management
e Micro-grid management of DGs and Renewable

=3

Automation includes DSCADA, Substation Automation, Feeder Automation and Customer Il:g
Automation, the last three collectively termed Distribution Automation
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Opportunities and Enablers

Values

e Advanced Metering
* Demand Side Management

* Outage Management s e rrterpfs?:lnﬁ o Integration

* Distribution Automation
* Regulatory Support
Asset M nt
* AR * Corporate Culture: A Holistic

N KEMAZ

* ‘alue-Added Customer Services
Approach
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Enabling Technologies

e Advanced sensors

e Communications infrastructure

e Enterprise IT system

e Holistic approach in corporate culture

14
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Smart Devices:

Intelligent Electronic Devices (IED’s)

¢ Replacing Traditional Relays Electromechanical Relays vs. IED's
¢ Multi-Function Devices

¢ Many Data Elements
— Measurement and Controls [|:> _
— Condition Monitering

— Analog and Digital Values
— Oscillographic Data

* Network Devices i
== e« Standardized Interfaces = waN

and Protocols ! .%
500 900NN

Measurements Relays
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Smart Devices:

Advanced Meter as a Sensor and a Control Device

¢ On-board Communications
s [nterval Reading

* Technology Capabilities:

»Remote Connect /
Disconnect
~Demand Side
Management
#Configurability and
Programmability
=5erviceability /
Diagnostics
»Power Quality

=Memaory
=Reliability
=Interoperability
#Display
=Security
=Tamper / Theft
Detection

N KEMAX
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Smart Metering for Secondary
Networks

e Pressure to know the status on faults in secondary
networks in urban areas

e Not necessarily meter solution, but metering and
data mining solutions

¢ [ngenious metering methodology using regular CTs
— Know where the faults are without metering every

cable

— Mine data from other sources (e.g., AMI meters)

N KEMAZ
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Common Communications Infrastructure

| |
External I &B;ck-():ﬁcel |
Data Access | pEtE |
| Systems I
| |

I AMIMgmt | wwconga

Figld Crew|— ey : System Nianinyance
I7Pariesl Acoess <= MeterData | |

atem Ops

Power Mgmt & DSM

Back Haul
Communication

T&D Equipment

| Meters & | Home

Network

c ACCE-:SS i I Premise I
ommunication  Gaeways

Digtribution Equipment

fenax
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Available Access Communication
Technology

e Wired e Wireless
— Power Line — WiFi / WIMAX
e PLC — Radio
e Medium PLC e Multiple Address Radio
e BPL (MAS)
— Leased Telephone e Spread Spectrum Radios
— CATV — Cellular Telephony
— Optic Fiber — Paging System

— Satellite/VSAT

N KEMAZ
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Bandwidth Requirements

Considering Traffic and Latency Requirements

Communications Bandwidth (Kbps)

Communication
Technology

Narrow Band
“Small Pipe”

¢« Smart Grid
Apps

e AMI

e AMR
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Integrated Back End Systems
An Enterprise Level Integration Strategy is core to
enabling an effective Smart Grid applications

IT Governance

Service Level Agreements (SLA)

Information Management Integration Architecture
Data Stewardship, Data Organization & Data Content

Data Access, Data Presentation and Security
Management

N KEMAZ
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Smart Grid Requires a “Holistic” View

Incremental |
Cost

Cost Benefit
Gap

F

Cost Benefits

Cost= I
Benefits [

et s e

5
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DA Functions

Response to Faults

— FLISR

— FCI Monitoring Systemwide

— Remote Activation of “Fuse Saving”
Ivvc

Feeder Load Management

— Coldload Pickup and Load Shedding
— Feeder Peak Load Balancing
Equipment Condition & Performance Monitoring
Substation Automation

— Intelligent Bus Transfer

Parameter Monitoring

— Power Quality Monitoring

— Load Survey Monitoring

26
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FLISR Benefits

e Reliability Improvement - Significant portion of
customers restored quickly (1 minute or less, versus
45 — 75 minutes without FLISR)

e Labor Savings — Less fault investigation and patrol
time because fault location is narrowed down
considerably

e Reduction in Unserved Energy — Get some meters
turning sooner

i KEMAZ
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FCI| Monitoring

e “FLISR without the switches” for each phase

e FCI's with communication facilities (remotely
monitored) strategically placed across the feeder

e |Improved fault location beyond what OMS “Lights

out” calls and AMR loss of voltage detector can
provide

i KEMAZ
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FCI| Monitoring Benefits

e Labor Savings — Reduction in fault investigation and
patrol time

e Reliability Improvement — Overall restoration time
shortened due to reduced fault investigation and
patrol time

e Cost Savings — A lot cheaper than full-blown FLISR

i KEMAZ
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Remote Controlled “Fuse Saving”

e Nature of the Problem
— Can avoid blown fuses per phase for
temporary feeder faults by implementing
low set instantaneous settings on feeder
relays
— Many utilities have tried this and then
disabled it due to high number of
momentary interruptions affecting the
entire feeder
e Objective
— Implement scheme to switch “fuse saving”
on only during storms

49
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Remote Controlled Fuse Saving

e Potential Benefits

— Reliability Improvement
e 20% to 25% reduction in outage duration
¢ Reduction in frequency of extended outages

e Possible Problems:

— Increasing number of momentary interruptions
(“blinks™)

N KEMAZ

50



Intelligent Bus Transfer

* Capacity Benefits - Depends
— Benefits vary with how banks are loaded
— Cannot defer new banks if heavily loaded
e Reliability Benefits - LOW
— Substation events contribute <10% SAIDI
— Could help in off-peak conditions, no reserve at peak
e Political Benefits - Possible
— Avoid Headline Events
— Possibly deploy in politically sensitive areas if installation
cost is low

 evak
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Power Quality Monitoring

— Distribution IEDS able to detect power
quality events and report the following
information:
¢ Harmonic content of the voltage

waveform
e Total harmonic distortion
ammaamaoraniicdata (wavefo

Iu
=

N | | = H i
1 B _. - ' - I_I
_S— i T Computer
Power Quality Info from IEDs Engineer’s Desktop J
e d KEMAZ

Power Quality Monitoring

— Distribution IEDS able to detect power
quality events and report the following
information:

e Harmonic content of the voltage
waveform
¢ Total harmonic distortion
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Power Quality Info from IEDs Engineer’s Desktop T
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General System Architecture
Requirements

Open System Design
Leveraging of Existing Facilities
Reliability

Fail Safe Design

Maintainability

System Architecture
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Industry State-of-the-Art

e No one utility has completed the entire Smart Grid
transformation
e A buzz word; no clear definition of term
e |OUs are doing it in a piece-meal approach
— AMI/AMR first step
— Distribution automation & asset management next
e Smaller utility applications (e.g., municipalities,
PUDs) holistic and more encompassing
e Major challenges
— Investment level vs regulatory mechanism
— Cultural and process management paradigm shift

— Visiona erspective that incorporates
2 P B KEMAZ
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How to Implement this Smart Grid

Vision?

e Embrace this vision
— Long term lifecycle business case

e Establish ownership within the utility and without
(regulatory support mechanism) to build the financial

e Deploy the enabling technologies - communications
infrastructure, the enterprise IT system, and process
change; phased manner

¢ [nstall the applications

e Fine tune the operations

e Reap the benefits!!

N KEMAZ
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The Smart Grid of The Future’

|wmﬁ|;mﬁmmmmmwnh&mmwdmrmm " KEMA::
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PIER ESI and Smart Grid Considerations ) p_er

Transmission

Real time system improvements

Distribution
Congestion control Advanced grid communications and contrel
Intelligent Agent integration and application Congestion control

Implementing RPS * Self healing grid
Advanced grid communications and control + Implemanting Microgrids
Extreme event planning and response + Integration of DER
CA 130 market redesign (MRTU) .

.

Distribution automation

Reliability, availably, PQ improvements
Automatic network reconfigurations

Reduce peak demand
Rapidly deployable systems Low carbon network benefite

LI T I I T T

Self healing grid Integrated
DER Integration | S S | Demand Response
Considerations

integrating renewables
Integration of DER
Implementing Microgrids
Advanced grid connected power electronics
= Advanced communications and control

+ AMI systermns and implementation
-\. * CAISO MRTU Implementation of DR,
+ Advanced communications and control
+ Integration of PCT and AutoDR
+ Statewide emergency signal

= Wireless Network Fisld Demo
= Metwork survivability
= Self healing systems
* Rapidly deployable systems
= Automatic network reconfigurations
DRAFT

|£nergy Storage—{

Renawablbe firming and dispatchability
Reduce peak demand

Low carbon network benefits

Advanced grid connected power electronics
= Advanced communications and contral
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PIER and Smart Grid Considerations
= 5 --IIIZII][III

Energy Systems Integration Renewsbles
= Transmission
+ Distribution = Implementing RPS

* Demand Response + Renewable energy management
= DER Integration + Renewable participation actounting
+ Grid Security * Advanced communicalions and caniral
= Energy Storage * Rapid grid responee to renewakide energy
+ Grid Ir'i‘faﬂmwre. Integraiion * Intelligent Agent integration and application
= Intefligent Agent intzgration and epplica
nI

+ Advenced eommunications and contr

Transpoﬂatmn l Buildi i
ngs—End Use Efficiency
« FHEV charging infrastucluree———— * lntegratEd
* PHEV as & load serving device (V25 V2H) Smart Gnd + &M systems and implemeniation
+ Communicationsfransaciions o a « Implementation of DR (PCT/ABOR)
* System automaticn Considerations |« - fwanced communicatans and contret
* AW + GHG emission reductions
; + DR as an Ancillary Services
Environmental + Home area networks (HAN) interfaces
e - = Sman in-home device inferfaces
* GHG emission reduclions : 2
- Energy efficiency MAE / Sy 6l onay e
* Environmenially friendly grid
= Sustainable Communites
Environmentally Preferred Advanced Generation J IAW—End Use Efﬁdﬁnﬂﬂ

= Energy efficiency fram CHF = TOU and DR meterimg

= GHC emission reduction = DR as an Ancillary Services

= Reduced grid congestion = GHG emizsion reductions

*+ High guality power for specific end users = Energy sfficiency M&E

+ Advanced communications and conliol = Advanced communications and conirol
= Local reliable, base-load generation

+ Rapid grid DR withaii end user |oad reductions
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Advancing

Renewable Energy
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Advanced Metering and
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Emerging Technologies & Research, Development, and Demonsiration (oontinued)
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California

Demand Response

Dremand response s the ability of Damand resHonss programs in Calfomia benett all consumerns
indresdual elecing customers 10 redude vy promodng effclency and siatility b eecitichy markets, and
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Demand response represents a critical component of cur overall stralegy to
ensure an ecanomically efficient and enviranmentally sound energy future.
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