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Line
No. Project 2013 2014 2015 2018 "Total

$2,551
3,858
1,733
2,308
2,575
3,031

$8,881
14,944
8,224
3,587
7,171
3,231

$3,023
10,281

1,547
3,585
2,174
3,458

$2,852
9,747
1,508
2,973
2,228
3,795

$18,908
38,828
13,009
12,451
14,149
13,515

1 Smart Grid Line Sensors 
Voit/VAR Optimization
Detect & !.ocate Faults
Technology Evaluation Standarc trig
Short Term Demand Forecasting 
Customer Outreach & Awareness

2
3
4
5
8

$18,053 $45,838

$5,992 $7,887

$24,088 $22,901 $108,880

$94 $25,138 $38,891
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and incorporates1
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in Table 2-1 as follows:8

STS

Line 2014
Forecast

2013
Forecast

2015
Forecast

2016
ForecastNo. Title Total

$8,140 $31,246 $13,031
1,819

$11,905
2,000

$64,323
4,422

Iota! Capita! 
Totai Expense

1
2 603

$8,140 $31,849 $14,850 $13,905 $68,7453 Totai

3.9

tribution Pilot Projects will provi10
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implement, prior to making the larger investments necessary for large-scale

deployment.
Each of these proposed projects is described in more detail below. In 

addition, sport and pre-deployment design activities supporting all 
three projects are describee eparate section following the project-specific

descript'

1
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6 nrtQ

C. Smart III7

1.8
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sensors to communicate when a fault was detected, and to communicate 

current flow data to operators and operations and planning engineers on an
as-needed or pre-determined time schedule.
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See Figi lowing:25
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Application {1f® Line SensorSCAOA

(

Communication Options
Ceiiuiar, Radio, Mesh Network

SUBSTATION

I.ine sensors can provide normal current loading per phase or at
predefined levels of fault current communicate which phase detected a fault,
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responders to the detected fault area,7
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distribution system upgrades,
The distribution line sensors must be upgradeable and configurable via 

the telecommunications network to avoid physical field visits and the 

associated operating costs,

12

13

14

15

2-8

SB GT&S 0303997



3.1

i line sensors for utility and 

ine sensors will be installed at key 

nd managed by a central software

2

3

4

application that:
itrols the distribution line sensor configuration and communicates

with other internal utility systems.

(2) Utilizes a telecommunications system that can communicate the user 
requested information from the distribution line sensor to the central 
application and ad hoc user information requests within specified time 

schedules.

5
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9
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11

controls that prevent intrusion and12
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:ure utility operating systems15

16

or the Smart Grid Line Sensor17

18
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IT and telecommunications1

2

3

nsor Project Pilot Costs are outlined in Tat _ 1 14

following:5

I

Line 2013
Forecast

2014
Forecast

2016
Forecast

2018
Forecast Grand Iota!No.

Line Sensor1

$2,551 $3,483 $2,332 $1,931 $15,347
1,581

2 Capita!
3 Expense

4 Total

193 721641

$2,551 $8,882 $3,023 $2,852 $18,908

■ s ■ ; " ... ..r > i . r ■ ■ ■ 2r ■ : <" iiJii' -. ...■ I ■ mject6

7

18

jate9

10 >es
11 s
12

13 can
14 m
15
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but22

23

24 an
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1

2

3

4

each individual circuit WO control system,
A component diagram for the WO Project is provided in the Figur 

following:

5

6

7

I

UTILITY BACK OFFICE

Volt Var 
Optimization

Smart
Meter Voltage

SCADA
& Smart Meter 

customer voltage

SCADA

V
•-fSubstation 4

- m.

■bLine Regulator
*3

Line Capacitor Line Capacitor PV Solar

The voltage a • regulating devices will receive the command, 
perform the operation and communicate back to the WO controlling system
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12

13

14

P]
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and testing, discussed in Section F of this chapter,12
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I flPAIW

Line 2014
Forecast

2015
Forecast

2013
Forecast

2016
ForecastNo. Grand Total

1 WO - Volt Var
Optimization

$3,856 $14,645 $9,356 $8,735
1,012

$36,592
2,236

2 Capital
Expense 298 9253

$3,856 $14,943 $10,281 $9,747 $38,8284 Total

1 Til -............. . III, " i"i - J........................ Ill III r ............... r ..... mi r '• ..........

Conditi t2

13

4

it5

6

7

8

9

3110

11

12

13

t14

15

incorporate other devices to assist in narrowing the physical location of the
fault such as line sensors described earlier in this chapter, For example, if

16

17

ed18

19

20

illy,21

22

23

24
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in the Figur following:7

FIGURE 2-8
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Schedule Line Sensor X 
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*
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9

10

11

12

13

14 ■e

t15

16

17

developed.18

19

20 rt

21

22

23

24

25

28

27

28

29

5.30

efits to31

32 o
33

34 can

2-23

SB GT&S 0304012



1

2

ist in3

>f the fault locations is the correct one when multiple 

rrted by the fault locating software,

4

5

6.6

7

8

Line 2013
Forecast

2014
Forecast

2015
Forecast

2018
ForecastNo, Grand Total

Detect and I.ocate Distribution Line1
Outages and Faulted Circuit
Conditions Project

$1,733 $8,119 $1,294 $1,239 $12,3842 Capital
3 Expense

4 Total

253 267105 825

$1,733 $8,224 $1,547 $1,508 $13,009

9

10

11

12

13

categorized in the following technology domain areas: 

lications
(b) Information Architecture

^communications 

er Security
Standards and Laboratory Testing

14
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4 >ary

IT support activities for the projects.5
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11

deployment.

The following section describes the IT activities in each of the five
. . 'equired to support the implementation of t . ie Smart

projects in this chapter.

12

13

14

15

16

17

18

19

20

21 »er
3d22

23

24 ;r
25 1,

28

27 ie

28

29

30

31

32

33

is34
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1

2

3
4

5

r6

7

8

9

10

11

12

13

below,14

15

t16

17

18

19

20

21

applications,
First is the Sensor Head-End application, The sensor head-end

22

23

24

25

other technologies.28

27

28

29

30

It location 

ollected from 

; algorithms

31

32

33
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3

ta
5

6 C

asset
8

:l),9

10

11

12

13

14

15

16

17 ir

Is18

19

The20

21

22

23

24

25

28

27

;8GADA28

jbstation29

30 :6

31

32

33

34
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dvanced Metering Infrastructure Voltage1

2

3

4

' . , ‘ )r inputs from n

. - . - ■ ■, . less scenarios

■' ^ , there are likel

nents.

.pplication which compares the fault-duty 

calculations from a protection analysis to the actual fault-duty and fault-type 

provided by the substation based feeder relay which then indicates the

possible fault locations. It can incorporate other data from line sensors and 

customer calls to determine the correct locations when multiple fault 

locations could result.

5 I

6 IS

7

8

9

10

11

12

13

14

15

his16

17

among other options.18

19

20

21

22

23

24

if the25

28 IS

iplify27

28

3 for29

tie30

31

hat32

:hese33

new information-centric requirements, a systematic analysis of the newly34
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1

2

3

4

5

6

7

8

9

10

11

12 I

13

ity14

15 e
16 >r
17 3

18

19

20

21

22

023

24

tore, the scope of effort25

28 'es:
change or information
leployment pilot

27

28

29

ctures to support the 

ion based upon the
30

31

HHariiifirsrl rlofo in fisH32

33

movement of data in the full deployment,34
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lementing limited deployments of software and hardware to support 

the deployment evaluation,
:orming data correlation, validation and analysis tools to ensure 

operational data quality and stability,

1

2

3

4

5

6

act timely on faults or other situations,7

8

9 3

10

alidate11

12

13

14 e
15

16

17 )rs,
18

lio19

20

k21

tel22

23 ) a
central storage location,24

25

28

27

28

29

30

distribution deployment pilots,31
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4.1

2 r
3

4

ric5

6

7

8

rity9

10

11

12

13

14

operations.15

16

17

18

ure Design and Governance19

20

21

22 y
23

24

25

28

(2)27

28

29

30

31 )r
32

33
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(3) Polier T ..... _......81

12

occurs for security policy including the documentation, training, and 

awareness to inform and change the processes required to secure the 

Smart Grid.

3
4

5

6

7

8

9

10

11

12 3,

(5)13

14

15

16

ch17

18

19

20

21

22

(8)23

d quarantine, minimize
occur. The services

i management processes

24

25

28

27

28

Smart Grid systems.29

(7) '30

31

32

33

34
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1

2

3
4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19 3

20

21

22

23 I

24

25

28

27

28

appli 'oactively.29

30 »

31

National Institute of Standards and Technology. 
Advanced Security Acceleration Project - Smart Grid.
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scale, This is critical to expose and discover potential risks and mitigate 

them before systems are scaled to full production, and to ensure that 

security controls are “baked-in” to initial designs rather than applied 

retroactively,

1

2

3

4

5.5

at6

7 1

osts and8

9 ems.

ipport of10

11

12

13 r-"*w * *----- 1

• Perl ’oss-standards mapping to examine overlaps, interoperability, 

potential standards harmonization opportunities and/or co-existence 

issues,

14

15

16

17 ires,

Dport of18

19

Table 2-6 below represents the key standards at this point in time 

relevant pilot deployments,

20

21
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1

I

Line
Description of StandardNo.

1 XML format for various types of event data collected 
from electric power systems is defined.__________

IEC 81850 Suite of standards for the design of substation 
automation. Includes requirements, information 
models (node classes and data classes), and 
conformance testing._____________________

2

DNP3, Secure-DNP3 Set of communication protocois typically used in 
SCADA systems, between a master terminal and 
remote substation or intelligent end devices. In 
standard networking terms, mostly a layer2 protocol.

3

IEC 61968-61970/Back-E
Impact, Open IP

Series of standards under development that define 
information exchanges between electrical 
distribution systems. CIM is maintained as a UML 
model used to derive design artifacts like 
XML schema.

4

the1

2

3

4

5

6 re
7

8

9

10

11

12

13

14

15

St16

17

18

he19
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performance and accuracy of the products. 1 
evaluated on the level of complexity in their ir 
well as their operation. Data analysis and reporting functions will be 

evaluated.

1

ation as2

3

4

5

6

7

8

9

10

11

12

13 .0

14

15

16

17

18

19

20

21

22 2

executed.23

24

25

28 5

toped27

28

bnormal29

30

if31

32

33
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1

3

5

system,6

8

9

jped10

11

normal12

iiid13

14

15

16 ICUCU .

17

18

19

20

21

22

23

24

25

28

27

system,28

0*29

30

31

32

33

34
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1

2

3

4

5

6

j7

8

9

technology-intensive projects.10

11

of work, labor and12

13
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Line;
No. 2014 2015 2016 Total2013

$2,451,345.3
3.642.716.7 

562,304.6 
391,678.8

1.091.464.7

$9,229,249.7
11,703,439.9
5,442,576.6
2.708.795.8
2.162.247.8

$6,062,222.2
4,567,924.4
1,962,312,0

438,723,6

$5,586,470.7
4,734,885,2
1,584,000.0

$23,329,788,0
24,648,966,2
9.551.193.2
3.539.198.3 
3,253,712,5

1 Distribution I.abor Total
iT i.abor Total
Distribution Materials 
iT Hardware 
IT Software

2
3
4
5

$8,140,010,2 $31,246,309.8 $13,031,182,3 $11,905,355,9 $64,322,858,2

$8,140,010.2 $39,386,319,98 $52,417,502,24 $64,322,858,17

68,655,7 
1,931,583,0

6 "Total by Year

7 Total Running

8 Distribution Maintenance
9 IT Maintenance

68,655.7
4,353,393,7602,629,2 1,819,181,5

$602,629,2
$602,629.24

$1,819,181,5 $2,000,238.7
$2,421,810.77 $4,422,049.47

$4,422,049.510 Total by Year

11 "Total Running

1 n

2

3

4

5

6 ng
7 ig

8

j9

10

id11

12 ss
13

14

15

16

17

18

2-39

SB GT&S 0304028



PACIFIC GAS AND ELECTRIC COMPANY

CHAPTER 3

TEC Hi 01. JAT1GN, SI TESTING

SB GT&S 0304029



PACIFIC

TECHNOD TING

TENTS

A. Introduction 3-1

1, Background...........................

2. Organization of the Chapter

3-1

3-4

Seed Assessment 3-4

0, Proposed Smart Grid TEST Initiative 3-5

1, Proposed Initiative 3-5

"echnology Identificationa.
3-5

b.
3-8

External Research and Demonstrationc,
3-8

d, Expanding Standards Development a mpliance Certification 3-9

e.
3-14

(1)
..3-16

(2) Integrating Distributed Storage and Advanced Distribution
Automation................................................................................ 3-17

(3) Operations.............

Control Equipment

3-18

(4)
3-18

..3-19

2. Initiative Benefits and Potential Improvements 3-20

D. Estimated Costs Requested in This Chapter.....

1, Summary of Costs Included in This Chapter,

3-23

3-23

2. 3-23

3-i

SB GT&S 0304030



PACIFIC GAS AND ELECTRIC COMPANY
CHAPTER 3

41.UAI1GN, STANDARDS AND TESTING

1

2

TECHNOI.OG3

4 Introduction
1. I *ound5

6

Corr ards7

and8

Deployment Project,9

10

11

12

13

14 f

15

16

17

18

19

20

21

22

not23

nize24

25

28

27 I

i28

fy29
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31
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33
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1

2

3

and4

5

6

7

8

9

10

11 !S

12

13

14

15

16

17

18

19

20

21

22

23

24

25

28

27

28

California.29

30 3

, helping31

Appendix A, pp.
See Sectioi f the policy chapter of this application.
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identify and evaluate emerging technology projects, in order to achieve the 

desired strategic objectives set forth in the Smart Grid Deployment Plan, 
Specifically:

1

2

3

04

5

6

7

08

9

customers,10

(c) ed11

event12

13 5

14

15

(d)16

live17

18 ze
19

20

(e) id current activities to 

'merging technologies, this 

educe the cost of future

21

22

23

24

25

28

27

28

29

30

31

for32

its customers,33
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2.1

s organized as follows:2

3

• Section C - Proposed Smart Grid TEST Initiative4

• Section D - Estimated Costs Requested in This Chapter5

6

of7

al8

9

10

;urity or11

12

13

14 n

15 or

other stakeholders.
Beyond the individual project risks, planners in the Smart Grid environment

16

17

18

19

20

21 /

22

23

24

25

ant28

27

ent28

29

test30

31

32

33 25
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1

d2

3

4

5

ill6

7

8

production systems.9

10

11

12

13

C. Proposed Smart Grid ve14

1.15

16

17

18

19

20

21

22 1

23

24

25

and28

27

nd-to-28

29

30 a.
31

implement this initiative, under the 

igerfor Sm 1 „ .
32

33
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1
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3
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customers.5

6

ate7

8

ect9

10

parties.11

12
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17
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19

20

21

22
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24
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28
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b.29
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31
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1

2

3
4

t5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

output and actual operating parameters.20

21

22

23 ;

24

25

28

27

28

ment staff and 

t-year period for this
29

30

31
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1

2 *y
3

4

5

6

7

8

9

10

11

d.12

13

14

15

16

>t17

18

19 es
20 n

of new standards.21

22

23

24

25

28

27

28

29

30

31

32

33 i
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in direct proportion to the extent of adoption by other users, e,g,, smart 

phones or text messages).

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19 n
rls20

lun to21

22

23 3S

iin24

25

28

27 processes.
At present, PG&E staff contribute in some way to more than 

50 standards development working groups, convened by organizations
such as those highlighted in Table 3-1.

28

29

30

http://www.nisf.gov/smartgrid/prioritv-actions.cfm.
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T J-1
I

E

Example Standards/ 
Guidelines

Line
Standards BodiesNo.

NIST Smart Grid
Interoperability Pane!

NISTIR 78281
iards
^lability

Open Smart Grid 
(OpenSG) (Program of
the UCA International 
Users Group________

Association of utility user and supplier 
companies dedicated to promoting the 
integration and interoperability of 
electric/gas/water utility systems.

OpenADR2

Industry association developing an IP networking 
stack and application.______________________

Smart Energy 2.03 ZigBee Alliance

Society of Automotive 
Engineers (SAE)

Defines standards for electric vehicle charging 
and 2-way communication with the vehicle and
substation/transformer.

SAE J28474

Organization behind the Internet as it is known 
today and tasked with extending the Internet 
beyond computing to a broader array of devices 
(the Internet of Things). _________________

5 Internet Engineering 
Task Force

IPv6

IEEE Standards 
Association

Signifies that the IEEE believes the document to 
be consistent with good engineering practice and 
represents a consensus from materially affected 
industries, governments, or public interests.

6 IEEE 802,15

Internationa! organization providing standards 
and conformity assessment for ail! electrical, 
electronic and related technologies.________

IEC 818507 International
Electrotechnical
Commission (IEC)

1

2

3

4

5

6

7

8 3

9

10

11

12

following:13
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1

Next-generation telecommunications2

lunications3

4

5

iJ6

7 3

t8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

28

27

28

29

30

31

PI Appendix A, pj 3,
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1

3 e

5

6

8 8

9

10

11

12

13

14 J5

15

Smart Grid,16

17

18

19

20

21

22

23

24

25

28

27

28

29

30

ivities31

he32

33

34
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1

2

3

4 areas,
5

6

7

8

9

10

11

12

expect; flexible and lower-cost solutions that aren’t tied to specific13

14

15

16

17

initiatives industry-wide,18

19

20

21

22

23

24

25

28

27

28
-1 "7,29

30 e. i

31

will add Smart Grid staff to utilize 

o verify the performance of new 

n “end-to-end” Smart Grid testing

32

33

34
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environment, This staff would be incremental to the staff proposed in 

the other chapters of this application, as well as other applications to the 

Commission,

1

2

3

4

:h5

6

7 a
8 5

9

10

11

12

d13

14

used15

16

17

18

team19

scide20

21 a
te a22

written report on the test results.23

24

25

28

27

28

29

30

31

32

33

34
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1

Resources.2

(2)3

Automation.4

5

ent Development6

and Specifications.
' Meeting Emerging a ■ ' " landing Smart G v , Der-Security 

Requirements.

7

8

9

(1)10

11

12

13

14

15

renewable generation products, their use of the electric grid 

changes.

16

17

18

19

20

21 •n

to22

23

24 !

25

28

levels.27

28

29

30

31

32

33
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1

2

3

4

component of the TEST initiative.5

6

7

8

9

10

11

12

13

14

15

16

17

18

ced19

oi20

21

22

23 S,

24

appropriate control systems and strategies in place.25

28

27

28

in-29

30

31 ar

component.32
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1

ic2

3

4

wits5

6 (

to7

8

9

10

11 e;
and12

3>r,g
ocalized

13

14 i

the15 i

f16 (

nd EVs17 (

cellular)18

19

20 pense
his21

component of the TEST initiative.22

(4)23

24

25 O

28

27

with28 (

29

30

et31 (

iat are also
on that the

industry is moving is to leverage more of the internet-based

32

33 i

34
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1

2

3
4

5

6

7

8

9

10

11

12

13

14

15 (

(5)16

17

18

19 y
20

21

cyber-threats to the utility industry,22

23

24

25

currently exist in many of these areas, further investment will 
extend the company’s capabilities to incorporate the fundamental 
design differences required for the evolvi r' r d.

28

27

28

29

30

31

Appendix A, pp, 234-235,
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1

2

3 e
4

component of the TEST initiative,5

TABLE 3-2

Line
No. 2014 2015 2016 Total

1 Labor Expense
$0,32 $0,50 $0,62 $1,45Integrating Distributed Renewable 

Resources
Integrating Distributed Storage and Advanced 

Distribution Automation
Integrating Electric Vehicles Into Grid 

Operations
Coordinating Telecommunications and Control 

Equipment
Meeting New Smart Grid Cyber-Security 

Requirements

Total Labor Expense

Capital Expense

Integrating Distributed Renewable 
Resources

Integrating Distributed Storage and Advanced 
Distribution Automation

Integrating Electric Vehicles Into Grid 
Operations

Coordinating Telecommunications and Control 
Equipment

Meeting New Smart Grid Cyber-Security 
Requirements

Totai Capital
Totai Technology Evaluation and Testing Cost

2

3 0,32 0,43 0,62 1,38

4 0.16 0,17 0,17 0,50

5 0,16 0,17 0,17 0,50

6
0.25 0.26 0.27 0.79

$1,23 $1,54 $1,87 $4,637
8

$0,100 $0,150 $0,150 $0,4009

10 0.150 0.150 0,150 0,450

11 0,025 0,025 0,025 0,075

12 0,050 0,05 0,025 0,125

13
0.050 0.05 0.025 0,125

$0,38 $0,43 $0,38 $1.18

$1,60 $1,96 $2,24 $5,80

14

15

2.6

ret of

rating

7

8

9

lent10
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1

2

3

4

5

s such6

as the SmartMeter™ project),7

• Lower costs as a result of improved operational efficiency,8

• Avoided costs of selecting the wrong technology and having to change 

course later,

9

10

G11

In12

directives contained i13

14

15

16

17

18

19

20

21

22

23

24

25

28

27

28

29

30

31
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1

2

3

4

5 1

6

f7

8

9

10

t11

12

possible failure to gain full benefits or comply with policy directives (such as
bility, cyber-security, or increased penetration of

13

14

15

SB 17, Chapter d (i).
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D. Estimated Costs Requested in This Chapter

' mn q ' "■! , - i is Chapter

1

2

TABLE 3-3

5 COST

Line
No. 2013 2014 2015 2018 Total

Creating and Coordinat. Smart C identification1

$0.14 $0.30 $0.31 $0.32 $1.062 Labor

Leveraging Newly Available Data3
$0.23 $0.24 $0.24 $0.25 $0.964 Labor

5 Applying External Research to P6&E Operations

$0.30 $0.31 $0.15 $0.186 Labor
7 Other Expense (External Research Cost)

8 Subtotal

9 Expanding .Standards Development and Compliance

0.75 0.50 0.25

$1.05 $0.81 $0.40 $0.18 $2.41

$0.89 $0.84 $0.87 $2.2010 Labor

11 Reducing Risk Through Evaluation and Testing

$1.23 $1.53 $1.8712 Labor
13 Capital Equipment

14 Subtotal

15 Total I.abor Expense

16 Total Other Expense

17 Total Capital

18 "Total Initiative Cost

0.38 0.43 0.38

- $1.80

$1.58 $2.71

$0.75 $0.50

$0.00 $0.38

$2.31 $3.59

$1.38

$2.91

$0.25

$0,43

$3.58

$2,24 $5,80

$2,80 $9,78

$0,00 $1,50

$0,38 $1,18

$2,98 $12,45

3

4

5

6

Hi7

□int8

9

10

11

(labor) and equipment.12
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PACIFIC GAS AND ELECTRIC COMPANY
CHAPTER 4

SHORT-TERM DEMAND FORECASTING 

SMART GRID Pll.OT PROJECT

1

2

3

4

5

6

set7

8

[ to9

10

anular11

12 e
13

14 a
ata15

16

17

18

19

20

21

22

23

24

25

28

27

energy services to customers.28

29

30

31 IS

32
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information that can be used to inform and potentially improve electricity demand 

forecasts.

1

2

13

Section B -4

Section C - Proposed Project5

Section D - Project Benefits6

Section E - Estimated Project Costs7

Section F - Conclusion8

9

i bundled customers10

11

12

13

14

The ability to forecast 
or PG&E to provide reliable

15

16

and efficient electric service to its customers.
Currerr izes demand forecasts for procurement and planning

purposes. The proposed Project focuses on the short-term forecasts

17

18

19

20

21

22

23

id24

25

28

27

28

29

30
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1

2 " J

t3

4

5

6

7

8

9

10

11

12

3e prudent to test and pilot the new forecasting process

jrvice ar ■ region) to determine whether to fully 

sng technique,

13

14

15

16 C.

17 propc

18

19

20

21

iify22

23

24

25

28

27

28 3
> to29

software as needed, and compare the forecast with the existing forecasting30

[1] of
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1 process.
Project.2

1. Analyze Phase3

4

Pr<5

the pilot, such as:

• Region with a maximum of 500,000 customers.

6

7

8

nation9

systems.10

11

12

13

14

15 ie years

of da possible for the above items.16

Selection of an appropriate region is an important step to be able to17

18

19

20

21

22

23

24

25

28

27

28

29
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1

2 3n sources
lata on an hourly or more3

refined basis,4

5

ata.6

7

8

demand in particular regions,9

2.10

11

12

13

14

data to train the demand forecasting model,15

tory16

17

18

19 B

20

21

22

23 ay

f24

25

28

27

28

29

the30

31

32

33
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Dimers into and out-of bundled1

2

and3

4

5

6

the pilot phase,7

8

9

10

11

12 m
13

; entire service area,14

15

16

ic17

18

19

20

21

:l22

23

24

25

28

27

28

29

30

customer demand by using the historical SmartMeter™ and customer
enrollment data,

31

32
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1

2

process. The items to be compared are as follows: 
• Variation between day-ahead forecasts.

3

4

• Variation between day-ahead forecasts and real-time forecasts.5

Variation between real-time forecast.6

7

8

9

10

11

a year for results.12

13

14

As15

16

17

18

19

20

seeks to:

a) Determine whether more granular input data can improve the accuracy of 
the demand forecast.

b) Determine if the process can be seal n a single region to the entire
service area and what are the costs associated w scale
deployment o re granular forecast process.

During the pilot phase, the project will compare the difference in the 

accuracy of the forecasts produced in this Project to the current forecasting 

process, for the specific region.
This Project will estimate the benefits of improving the accuracy of the

demand forecasts. At this time, such benefits are uncertain. Usinc re 

granular approach to demand forecasting may result in the following operational 
benefits:

21

22

23

24

25

28

27

28

29

30

31

32

33
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1

2

• Reduce the amount of uncertainty of the load that is seen by the CAISG and 

potentially decrease the procurement of ancillary services to manage that 
uncertainty, The CAISO procures certain ancillary services nage the 

forecast uncertainty of demand and supply.

3

4

5

6

7

8 »<we V « K.A &J- fcW I I IW W «. UVI i 1U1 IU.

• Improved accounting for unaccounted for energy and associated costs,9

>ject Costs10

111

12

13

14

in Table 4-115

below,16

SHORT-TERI1 31 F

Line
2013 2015 Total!No. Items 2018

$590,774 $507,423 $521,501 $2,113,5511 Energy Procurement 
Costs 

Information 
Technology Costs

2
1,888,783 1,708,898 12,035,4301,984,587 8,877,357

$2,575,381 $7,171,210 $2,174,211 $2,228,199 $14,148,9813 Total

2.17

18

19

20

21

22 3

23
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1

2

comparison of the results.3

models.
ecasting

4

5

6 3

■iindled7

8

:es for9

lent10

ise items.11

3.12

13

14

15

16

17

18

19

20

21

22

23 ny
24

25

28 S

is27

28 I

29

30 )r
31 3

32

33

It,34
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1

2 :

forecasting process,3

b.4

5

6 2,

7 y
8

9

10 as

11

12

security profile and scalable architecture, These system interfaces will13

in14

15

16

17

18

Ull19

production,20

4.21

22

whic

$14,

23

24

25

28

representation of historical demand,27

28

29

for demand forecasting,30

I31

32 'u cm in iy u its tui ei»cit>ui ly iiiuueit»,
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CHAPTER 5
SMART GRID CUSTOMER OUTREACH AND EDUCATION Pii.OT

1

2

3

4 Introduction

15

6

7

8 3

9

:!10

11

12

13

14

15

16

17

18

art19

20

21

22

23

tat24

25

fic28

27

28

29

Appendix A, p. 4. 
Stats, 2009,, Ch. 327,
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1

2

3

4

5

6

7

8 ie

9

Ding10

11

12

• Test new Smart Grid-speci ssaging and customer outreach 

materials and gather customer input,
13

14

15

16

ion17

and18

19

20

21

22

23

24

25

he28 COl

Smart Grid,27

28

C29

ti30 ns
31 c

Smart Grid Deployment Plan filing, Chapters, p, 199.
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Smart Grid tec 

relevant to cu; 
request

;ti ■ ' '.t is most1

customers to2

3

2.4

ion Approach5

Section C each Pilot6

Section D - his Chapter7

Section E - Conclusion8

9

10 , as
jed11

12

13

14

15

16

17

18

Communication of factual information about the Smart Grid technology pilots 

to customers, business and their communities.

19

20

Determination of the Sm d facts, benefits, and costs that £ st 

important and impactful for customers.

21
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28

27

28

29

30

31

5-3

SB GT&S 0304072



1

2

3

4

5

6

7

8

9

10

frequency of reliability issues.11

12

13

14
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16

17

18

19

20

21

22

frame the conversation with customers as specific Smart Grid projects and
:ific customer

23

24

25

28

1.27
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31

32 1

33
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8
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ed of10

11

12

13 ;

14

15

16

id17

18

19 f

20

21

22

23

24

25

28

27

28

29

30

understanding of customer perceptions of: (a) what the Smart Grid is;31

-047, Ordering Paragraph 14, 
Appendix A, '2-204,
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third party organizations.31
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provides a breakdown of the communications and outreach channels 

and activities that will be used in the outreach pilot project,

1

2

Outreach
Channel

Line
Target audienceNo.

1 Third-Party
Outreach

Residential, 
Agricultural and
SMB

Residential!, 
Agricultural and 
SMB

2 Event and Local 
Outreach an

is tuiiuouauf an ui naiu-iu-icaui uuotuntcio.

Direct Outreach Geographically targeted direct mail and email to build awareness 
of events, Smart Grid-related work and future benefits.

3 Residential

Online Updates to pge.com with content related to Smart Grid 
technologies and associated benefits. Integrated with EE, DR and 
DG as appropriate._____________________________________

Al! Customers4

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17
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1

2

3

4

5

6

7 i

8

9

10

such as privacy, security or access.

..... r ... I ■ ' =4 esf * ! I i 1 ■ I _ i -r
11

12

1.13

14
M15

16

17

18

19

20

21

22

5-8

SB GT&S 0304077



Total
Forecast

(2013-2016)
Line Customer Outreach 

and Acquisition 2013 2018No. 2014 2015

$300 $300 $300 $300 $1,200Outreach Labor 
Organizational Change and 

Employee Training 
Research and Analysis 
Customer Impact and 

ES&S Comms
Communication and Outreach

1
2 500 500

3 310 250 280 100 920
4 250 250 300 300 1,100

2,1905 2,015 2,285 2,190 8,880
Third-party outreach

(s t a k e h o I d e r/co rn m u n i ty)
Events and local outreach 

(mobile education tour, liocai 
events)

Direct outreach (direct mail, 
email, booklets/ 
collateral)

Online/social media

6 380 380 380 380

7 500 750 750 750

8 900 900 900 900

1809 255 180 255

$2,875 $2,990

$135 $219

$3,125 $3,390

$308 $357

$12,380Subtotal10

$1,01911 Non-Labor Escalation 
Labor Escalation 2112 22 25 48 117

$158 $241
$3,031 $3,231

$333 $405
$3,458 $3,795

$1,138

$13,518

Subtotal13

Total14

Note: Total Costs Subject to Rounding.

1 E. Conclusion
2

3

4

rally5

6

7

8

9

10

11

12
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PACIFIC GAS AND ELECTRIC COMPANY1

C2

RESUI.fill SIS3

4 Introduction
15

6

7

8

9 i/

10

11

12

113

14

15

16

17

18

19

20

Table 6-1 broken out by project,21

Line
No. Smart Grid Pilot Deployment Project 2013 2014 2015 2016 Total

$609,117
545,755

$(3,592,920)
(3,071,725)

$14,470,882
4,003,024

$11,487,079
2,074,189

Distribution Pilot
Short Term Demand Forecasting Pilot 
Technology Evaluation, Standards 

& Testing
Customer Outreach and Awareness

1
$597,1342

3
2,331,295
3,063,686

3,246,868
3,265,553

3,262,707
3,495,732

2,828,678
3,835,391

11,669,547 
13,660,3614

$5,992,115 $7,667,293 $93,793 $25,137,974 $38,891,176Total5
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1

2

3

4

5

6

7 )!H

8

investment through rates.9

10

11

12

13

14

15

16

17

18

assets.19

TABLE 8-2
I

Line Life
(Years) Rate (%)No. Asset

1 IT Hardware 
IT Software 
Substation Relays 
OH Conductor and Devices 
Electric General! Lab Equip. 
Common Corn. Equip.

5 19.51
19.812 5
2.923 34

4 22 4.64
125 8.09

6 7 14,28

Accumulated depreciation is calculated by adding estimated 

depreciation expense and net salvage value to the prior year’s end-of-year 

reserve balance and subtracting the forecast asset retirements.

20

21

22

[1]
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2. Rate Base1

2

3

4

5

6

7

8

9

10

11

12

13

I14

15 1

16

3.17

18

19

20

21

22

ject23

24

25

28

jlations used in the 

e tax depreciation, 

xes and FITs on net
is the product of the

27

28

29

30

[2]
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1

'the2

3

4

Nation.
s, and

5

6

is included as a credit to rate base.7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

ft23

24

125

in the RO calculations. Subsequent calculations of capital-related revenue28

I, „

n tis
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1

2

accounting parameters,3

I

Line
No. Asset hod xi

1 IT Hardware
Internally Developed Software 
Substation Relays 
OH Conductor and Devices 
Electric General! Lab Equip, 
Common Com, Equip,

2
3 I
4 )
5 I
6 )

4

5

6

ent7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22
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CHAPTER 7
COST RECOVERYPROPOSAI.

1
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4 Introduction
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8 e
9 C e

E lia10
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2.12

t13
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>f1

2

3

3.4

tment for the Smart Grid5

6

>sts, with true-up to actual
d Pilot Deployment

7

8

9

10

11

12

13

14

15

16 I

17

18

19

20

21

4.22

is organized as follows:23

• Section B - Summary of Costs24

• Section C - Cost Recovery Proposal25

Section D - Conclusion28

[4]
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B. Summary1

1.2

:al3

4

5

6

7

8

9

Line
No. 2013 2014 2015 2018 TotalProject

$2,551
3,856
1,733
2,306

$8,681
14,944
8,224
3,587

$3,023 
10,281 

1,547 
3,585

$2,652
9,747
1,506
2,973

$16,908
38,828
13,009
12,451

1 Smart Grid !.trie Sensors
Volt/VSR Optimization
Detect & Locate Faults 
Technology Evaluation Standards & 

Testing
Short Term Demand Forecasting 
Customer Outreach & Awareness

2
3
4

2,575
3,031

2,174
3,458

2,228
3,795

14,149
13,515

5 7,171
3,2316

$16,053 $45,838 $24,068 $22,901 $108,8807 "Total

The total incremental Q&IVI expenses of $31.8 million are shown in 

Tablt ind described in detail in Chapter ough 5 of this testimony,
10

11

TABLE 7-2

Line
No. 2013 2014 2015 2016 TotalProject

$199 $641 $721 $1,561
2,238

1 Smart Grid Line Sensors 
Voit/VAR Optimization
Detect & !.ocate Faults
Technology Evaluation Standards & 

Testing
Short Term Demand Forecasting 
Customer Outreach & Awareness

2 298 925 1,012
105 253 287 8253

$2,3064 3,212 3,160 2,598 11,276

591 733 2,613
13,515

5 540 749
3,031 3,231 3,4588 3,795

$5,928 $7,588 $9,170 $9,142 $31,8267 "Total
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1 n

Ta2

Line
No. 2013 2014 2015 2016 TotalProject

$2,551
3,856
1,733

$8,483
14,645
8,119

$2,382
9,356
1,294

$1,931
8,735
1,239

$15,347
86,592
12,384

1,175

1 Smart Grid i.ine Sensors
Volt/VAR Optimization 
Detect & Locate Faults 
Technology Evaluation Standards & 

Testing
Short Term Demand Forecasting

2
8
4 425375 375

1,985 6,631 1,442 1,479 11,5365

$10,125 $38,253 $14,898 $13,759 $77,0346 "Total

3

4

5

6 5.

7

8

ast9

10

last,11

12 ia

13

14

15

for16

17

L If18

19

20 ie

21 3

in22

in23
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= advice letter, or as otherwise1

2

13

4

St5

n a monthly 

irn January 2013 

ectric revenue

6 reo
bas7

thrc8

9 req
1, ated on recorded10

11

2. d expenses.
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12

3.13
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iJ18
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21

b.22

Zt23
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3130

sed31
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3 1
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7

j8

9

(currently projected for 2017).10

11
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3.17
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19 3
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forecasts have been reviewed and adopted, no further reasonableness review 

should occur,

1

2
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PACIFIC GAS AND ELECTRIC COMPANY
STATEMENT OF QUA!.JFICATIGNS OF KEVIN J. DASSO

1

2

3 Q 1

4 A 1
Please state your name and business address.

5

6 Q 2

7

8 A 2
irt9

10

11

>f12

13

14

15

16

17

18

19

20

21 A 3

22

23

24

25 Q 4

28 A 4

27

28

• Chapter 3, “Technology Evaluate tndards ar ting.”
30 Q 5 Does this conclude your statement of qualifications?

31 A 5 Yes, it does.

29
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STATEMENT OF QUAI.1F1CAT10NS OF TERESA J. HOG!.UND
1

2

3 Q 1

4 A 1 1

5

6 Q 2 ny
7

8 A 2

lation9

for10

11 ig,

12

13

14 A 3

15

16 >

17

18

19

20

21

22

23

24

25

28

tiling27

28 g
29 manager,

30

31

32

33

■1
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governance work related to balancing accounts and monthly revenue 

requirement and rate forecasting, In ; 3ved into my current position
of director or Revenue Requirements and Analysis,

1

2

3

4

5

6

7

Technology Upgrade8

9

10

11

12

13

14

15 A 4
16

17

18

19 A 5
ications?

Yes, it does,
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1

3 Q 1

A 1 j

5

6 Q 2

8 A 2

9

10

11

12

13 A 3

14

15

16
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18
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20 :o
21

22
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25 es

28
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)f33
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3

5

6

8

9

10

11
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ine Safety

13 iU t_ VCI It

14

15

Q 416
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18
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20 Q 5
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if ^ in t * i ■ “ ■ :, - ■ i ■ .>» - ■ ■: - - -.

1

2

3 Q 1

4 A 1

Please state your name and business address.

Gas and
5

6 Q 2 ipany

7

8 A 2

9

10

11

positions in energy efficiency and energy procurement.12

13

14 A 3

15

16

f17

18

19

20 Q 4

21 A 4

Deployment Project:
• Chapter 4, “Short-Te errand Forecasting Smart Grid Pilot Project.” 

Does this conclude your statement of qualifications?
Yes, it does.

22

23

24 Q 5

25 A 5

■1
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STATEMENT OF QUAI.IFICATIONS OF DANIEI.. J. PEARSON
1

2

3 Q 1

4 A 1 ; Gas and

5

6 Q 2 >mpany

7

8 A 2 1C

9 -e

10

11

12 A 3

■ional background, 

ical engineering from 

81. i am a registered 

ni mber of the Institute

13

14

15

16

17

18

19

20

21

22

23

24

25

Elect tribution Capacity Program.28

27 Q 4

28 A 4 3 Sen. 7 d Pilot

Deployment Project Filing:29

‘Smart Grid Distribution Pilot Projects.” 

tide your statement of qualifications?

30

31 Q 5

32 A 5

Dc

Yea, II UUC5.

■1
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PACIFIC GAS AND ELECTRIC COMPANY
C I LI ■ - I - I ", s m- f ' ■< - - -

1

2

3 Q 1

4 A 1

Please state your name and business address.
id

5

6 Q 2

7

8 A 2

9

10 1

d11

12

13

14

15 A 3

16

17

18

ion19

20

21

22 company.
23 Q 4

24 A 4

\ ft n.___x 4.1___ __ _ _r . x__ x.:______ .o

Deployment Project:25

28

27 Q 5

28 A 5

Dc
Yes, it does.

1
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