
 

STATE OF ILLINOIS  

ILLINOIS COMMERCE COMMISSION  

 

COMMONWEALTH EDISON COMPANY   )  

)  

)  07-0566  

Proposed General Increase in Electric Rates    )  

)  

)  

 

 

 

 

 

 

 

             

 

REBUTTAL TESTIMONY OF L. LYNNE KIESLING 

ON BEHALF OF THE CITIZENS UTILITY BOARD  
             

 

 

 

 

 

CUB Exhibit 5.0 

 

 

 

 

 

April 8, 2008



CUB Ex. 5.0 i      ICC Docket 07-0566 

 

ICC DOCKET NO. 07-0566 

REBUTTAL TESTIMONY OF L. LYNNE KIESLING 
 

TABLE OF CONTENTS 

            Page 

 

I.   Introduction          1 

II. Response to Rebuttal Testimony by Susan F. Tierney     2 

III. Response to Rebuttal Testimony of Sally T. Clair, Terence R. Donnelly, 

and Paul R. Crumrine          3 

 

IV. Examples Highlighting the Difference Between CUB‟s Proposal and the  

Proposals Contained in ComEd‟s Rebuttal Testimony    10 

 

V. Conclusion           22 

EXHIBITS 

 

CUB 5.01 Designing the Future Case Study 

 

CUB 5.02 IntelliGrid Architecture Application Guide



CUB Ex. 5.0 1      ICC Docket 07-0566 

 

1 

 2 

Q. PLEASE STATE YOUR NAME AND BUSINESS ADDRESS. 3 

 4 
A. Dr. L. Lynne Kiesling, Department of Economics, Northwestern University, 2001 5 

Sheridan Road, Evanston, Illinois 60208. 6 

 7 

Q. ARE YOU THE SAME DR. L. LYNNE KIESLING WHO FILED 8 

SUPPLEMENTAL DIRECT TESTIMONY ON BEHALF OF THE CITIZENS 9 

UTILITY BOARD IN THIS PROCEEDING? 10 

 11 
A. Yes.   12 

 13 

Q.   WHAT IS THE PURPOSE OF YOUR REBUTTAL TESTIMONY? 14 

 15 

A.   The purpose of this testimony is to respond to the Rebuttal Testimony of ComEd 16 

Witnesses Susan F. Tierney, Terence R. Donnelly, and Sally T. Clair.  In doing so, I will 17 

highlight some recent technology-related planning processes that have worked well, and 18 

that have worked poorly, so we can draw useful lessons from them as smart grid 19 

investments and policies develop in Illinois.  These processes, which have focused on 20 

AMI investment and implementation, indicate that, even when restricted solely to AMI, a 21 

deliberate and technical planning process is most likely to cultivate consumer benefits 22 

when it: 23 

 Engages utility and non-utility parties; 24 

 Is informed by an internal utility planning process that applies a system 25 

engineering method, such as the IntelliGrid System Engineering process; 26 

 Establishes task-oriented technical working groups to generate functional 27 

requirements, use cases, and technical requirements; 28 

 Applies interoperability principles; and 29 
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 Engages independent technical expertise. 30 

Thus, I continue to recommend that the Commission consider the importance of these 31 

factors when determining smart grid investment policies in Illinois. 32 

 33 

Q.   WHAT EXAMPLES DO YOU HIGHLIGHT BELOW TO REBUT COMED 34 

WITNESS STATEMENTS THAT THE UTILITY’S PROPOSED SMART GRID 35 

PLAN MEETS THE CRITERIA DETAILED IN YOUR SUPPLEMENTAL 36 

DIRECT TESTIMONY? 37 

 38 
A.   This testimony briefly describes two AMI planning processes in California, one at Pacific 39 

Gas and Electric (“PG&E”) and one at Southern California Edison (“SCE”).  These 40 

experiences with AMI investment planning provide lessons and resources that can guide 41 

smart grid investment policy in Illinois.  Many of the procedural documents, case studies, 42 

and checklists established in these processes can be used to frame the smart grid process 43 

in Illinois, to accelerate it, and to enable policymakers to make better-informed 44 

evaluations of investment proposals.  Furthermore, as mentioned in my Supplemental 45 

Direct testimony, the GridWise Architecture Council‟s Decision-Maker‟s Interoperability 46 

Checklist complements these resources, and helps to create forward-looking smart grid 47 

investment business strategies and policies. 48 

 49 

 50 

II. RESPONSE TO REBUTTAL TESTIMONY OF SUSAN F. TIERNEY 51 
 52 

Q.   DO YOU AGREE WITH DR. TIERNEY’S STATEMENT WHEN SHE REFERS 53 

TO YOUR TESTIMONY AND SAYS “IN LIGHT OF THESE POINTS 54 

[BENEFITS OF A SMART GRID], IT IS HARD TO UNDERSTAND WHY SHE 55 

RECOMMENDS THAT THE COMMISSION REJECT RIDER SMP”? 56 

 57 
A.   No.  As currently written, the ComEd rider does not sufficiently detail the method of 58 

determining future investment needs or functionality requirements and providing external 59 

engagement in the planning process.  Failure to evaluate investments properly could 60 
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result in investment in equipment that becomes obsolete quickly.  Thus, My 61 

Supplemental Direct testimony addressed Rider SMP‟s process for evaluating smart grid 62 

investments, and found it lacking.  Consequently, Dr. Tierney‟s testimony is not correct 63 

when she claims that the rider meets the criteria stipulated in my original testimony. 64 

 65 

 66 

III. RESPONSE TO REBUTTAL TESTIMONY OF SALLY T. CLAIR, TERENCE R. 67 

DONNELLY, AND PAUL R. CRUMRINE 68 

 69 

Q. DO YOU AGREE WITH MS. CLAIR’S TESTIMONY THAT AMI IS ONLY A 70 

PART OF A SMART GRID? 71 

 72 
A. Yes.  Ms. Clair repeatedly states that ComEd‟s smart grid “vision” includes AMI as a 73 

foundation.  ComEd Ex. 23.0 at L. 98, 105, 169, 217. 74 

 75 

Q. DOES COMED’S AMI AND DEMAND RESPONSE PROPOSALS CONSTITUTE 76 

A SMART GRID INVESTMENT, IN AND OF THEMSELVES? 77 

 78 
A. No.  AMI and demand response (“DR”) are part of a smart grid system and business 79 

strategy, but they alone do not constitute a smart grid strategy.  As defined by Section 80 

1301 of the Energy Independence and Security Act of 2007, a smart grid has capabilities 81 

and functionality beyond AMI and DR: 82 

 Digital information and controls 83 

 Dynamic optimization with cyber-security 84 

 Deployment and integration of distributed resources and generation, including 85 

renewable energy sources 86 

 Use of demand response, demand-side resources and dynamic pricing 87 

 Use of energy efficiency 88 
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 Smart technologies for metering, grid communications and distribution 89 

automation 90 

 Integration of smart appliances and consumer devices 91 

 Advanced storage and peak-shaving technologies, including plug-in hybrid 92 

electric vehicles and thermal-storage air conditioning 93 

 Giving consumers timely information and individual control options 94 

 Standards for communication and interoperability of appliances and equipment 95 

connected to the grid, including grid infrastructure 96 

97 

Thus, AMI and DR are necessary, but not sufficient, to constitute a smart grid system and 98 

business strategy.  Ms. Clair notes this herself at line 98, where she states that “ComEd‟s 99 

vision of the smart grid beings with AMI as the foundation from which to build future 100 

functionality to support ComEds customer‟s [sic] future needs.”  ComEd Ex. 23.0 at L. 101 

98. Similarly, at line 265 she states that “ComEd wishes to avoid treating the smart grid 102 

as a series of individual projects that do not leverage the collective infrastructure that an 103 

AMI system can provide.” ComEd Ex. 23.0 at L. 265. 104 

105 

106 

107 

108 

109 

110 
A.   No.  These projects are not proposed as part of a comprehensive plan that is assured to 111 

meet the definition of smart grid articulated in the Energy Independence and Security Act 112 

of 2007 (“EISA”).  Nor are they assured to meet the interoperability-specific design 113 

principles articulated in the GridWise Architecture Council (“GWAC”) Interoperability 114 
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Checklist for Decision-Makers, as described in my Supplemental Direct testimony.  CUB 115 

Ex. 2.0 at 16-18; CUB Ex. 2.05.  ComEd‟s proposal has not detailed the smart grid‟s 116 

functionality sufficiently to ensure a workable future smart grid system that meets, 117 

among other things, the EISA and GWAC checklist criteria. 118 

 119 

120 

121 

122 
A. No.  Despite Mr. Donnelly‟s claims, ComEd‟s proposal is insufficiently detailed to 123 

enable evaluation of whether their smart grid business strategy will ensure 124 

interoperability.  ComEd Ex. 21.0 at L. 1479-98.  Evaluating ComEd‟s proposals using 125 

the GridWise Architecture Council Interoperability Checklist for Decision-Makers, 126 

attached to my Supplemental Direct testimony as CUB Ex. 2.05, will increase the 127 

likelihood that their proposals will be interoperable and adhere to open systems 128 

architecture and standards.  In addition, ComEd has not assured the development of open 129 

systems.  Doing so, using the tools and resources described herein and in my 130 

Supplemental Direct testimony, will assist in competitive procurement of intelligent 131 

equipment and assist in the long term ability to build and maintain systems that meet both 132 

today‟s and tomorrow‟s demands for power system operations, and to do so cost-133 

effectively. 134 

 135 

Q. DOES THE RECENT FINAL ORDER IN THE PEOPLE’S GAS RATE CASE 136 

PROVIDE GUIDELINES FOR EVALUATING INFRASTRUCTURE 137 

PROPOSALS? 138 

 139 
A. I will leave to my attorneys the legal question of whether the Final Order in the People‟s 140 

Gas Light and Coke Co. and North Shore Gas Co. rate case ( ICC Docket No. 07-141 

0241(consol.), entered Feb. 5, 2008, hereinafter, the “People’s Order”), establishes 142 
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precedential guidance that is applicable to this proceeding.  However, I will respond 143 

below to ComEd‟s application of the factors listed in that Order to its Smart Grid 144 

proposal. 145 

 146 

Q. WHAT DOES THE PEOPLE’S ORDER SAY ABOUT THE UTILITIES’ 147 

INFRASTRUCTURE PROPOSAL IN THAT PROCEEDING? 148 
A. As discussed in the rebuttal testimony of ComEd witnesses Clair (ComEd Ex. 23.0 at 4-149 

33) and Donnelly (ComEd Ex. 21.0 at 6, 70-71), among others, the Final Order issued in 150 

ICC Docket No. 07-0241(consol.) states: 151 

In the case of Rider ICR, the Utilities„ proposal is insufficient for 152 

the Commission to approve it. It might have been easier to approve 153 

the rider had the Utilities included, or the Staff or the Intervenors„ 154 

elicited, such information as: a detailed description and cost 155 

analysis of the proposed system modernization; an identification 156 

and evaluation of the range of technology options considered and 157 

analysis and justification of the proposed technology approach; a 158 

detailed identification and description of the functionalities of the 159 

new system, related both to system operation as well as on the 160 

customer side of the meter, as well as an identification and 161 

justification of functionalities foregone; analysis of the benefits of 162 

the system modernization, both to system operation as well as to 163 

customers; these benefits should include reductions in system costs 164 

as well as an analysis of the range and benefits of potential new 165 

products and services for customers made possible by the system 166 

modernization; an analysis of regulatory mechanisms to allow 167 

companies to both recover their costs of system modernization as 168 

well as to flow reduced system costs back to customers; and an 169 

identification and analysis of legal or regulatory barriers to the 170 

implementation of system modernization proposals.  171 

 172 

 ICC Final Order Docket No. 07-0241(consol.) at 162 (Feb. 5, 2008).    173 

 174 

Q.   MS. CLAIR’S TESTIMONY GOES INTO GREAT DETAIL TO TRY TO 175 

RECONCILE COMED’S PROPOSAL WITH THE PEOPLE’S ORDER 176 

FACTORS.  HAS SHE SUCCEEDED? 177 

 178 
A.   No.  Ms. Clair‟s attempts to apply the factors from the People’s Order to ComEd‟s 179 

proposal are fundamentally flawed.  ComEd Ex. 23.0 at 4-33.  The entire argument is 180 
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lacking in two basic and critical respects.  First, Ms. Clair‟s arguments pertain only to the 181 

AMI and DR proposals, and do not provide any specific guidance with respect to how 182 

ComEd intends to integrate the AMI and DR investments with subsequent smart grid 183 

investments.  Second, ComEd‟s process for determining the functionality requirements 184 

for the AMI and DR proposals has been entirely internal, without the participation of 185 

external parties, and without the necessary independent third-party technical review to 186 

enable policymakers to understand the broader implications, and potentially expensive 187 

flaws, of this limited AMI and DR proposal. 188 

 189 

Q. GIVEN MS. CLAIR’S TESTIMONY ON PEOPLES’ TEST FACTOR TWO 190 

(COMED EX 23.0 AT L. 210-239), ARE YOU SATISFIED THAT COMED HAS 191 

SUFFICIENTLY CONSIDERED AND JUSTIFIED THEIR PROPOSED 192 

TECHNOLOGY APPROACH? 193 

 194 
A. No.  According to Ms. Clair‟s testimony, ComEd has talked to several vendors about the 195 

following functionality requirements for its proposed AMI deployment (ComEd Ex. 23.0 196 

at L. 218-220): 197 

 Remove or reduce operational and energy costs; 198 

 Improve safety; 199 

 Improve reliability; 200 

 Support demand response programs; 201 

 Support distribution automation; and 202 

 Support smart devices across a home area network. 203 

Ms. Clair does not indicate that ComEd‟s technical requirements for the project include 204 

interoperability, open architecture, or the use of open, commonly agreed-upon industry 205 

standards.  These technical requirements are crucial for achieving cost-effective, forward-206 
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looking smart grid technology investments.  Ms. Clair does refer to interoperability and 207 

open standards with respect to AMI (ComEd Ex. 23.0 at L. 264-265), but that is the only 208 

mention of these important issues in her testimony.  Moreover, as with most of the rest of 209 

her testimony, her claims pertain only to AMI investment, not to broader smart grid 210 

investment. 211 

 212 

 Industry standards have been converging over the past several years, through the work of 213 

standard-setting groups, in conjunction with other groups, such as the IEEE, the 214 

GridWise Architecture Council, OpenAMI, OpenHAN, and other efforts.  Ms. Clair‟s 215 

testimony does not indicate that ComEd‟s technology approach embodies these technical 216 

requirements. 217 

 218 

Q. GIVEN MS. CLAIR’S TESTIMONY ON PEOPLES’ TEST FACTOR THREE 219 

(COMED EX. 23.0 AT L. 241-286), ARE YOU SATISFIED THAT COMED HAS 220 

SUFFICIENTLY IDENTIFIED AND DESCRIBED FUNCTIONALITY 221 

REQUIREMENTS AND JUSTIFIED FOREGONE FUNCTIONALITY 222 

REQUIREMENTS? 223 
 224 

A. No.  As far as they go, the functionality requirements identified and described in Ms. 225 

Clair‟s testimony are important.  However, the identified functionalities pertain only to 226 

AMI, not to smart grid investment with AMI as a foundation component.  The 227 

functionalities listed are also very high-level, and do not provide sufficient guidance on 228 

the functionality requirements at a technical level.  Thus, the proposal is insufficiently 229 

detailed to meet the functionality criterion for smart grid investment.  Furthermore, 230 

because ComEd‟s planning process has not yet included the engagement of any external 231 

parties, the Commission cannot be confident that ComEd has identified all of the highest-232 

value functionality requirements. 233 
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 234 

Q. GIVEN MS. CLAIR’S TESTIMONY ON PEOPLES’ TEST FACTORS FOUR 235 

AND FIVE (COMED EX. 23.0 AT L. 241-286), ARE YOU SATISFIED THAT 236 

COMED HAS SUFFICIENTLY ANALYZED AND QUANTIFIED THE 237 

BENEFITS OF SMART GRID INVESTMENT? 238 
 239 

A. No.  The benefits estimate in Dr. George‟s testimony, while important, pertain only to 240 

AMI, not to smart grid investment with AMI as a foundation component.  ComEd Ex. 241 

31.0.  Moreover, those quantified benefits of AMI are restricted solely to cost savings.  242 

The quantified benefits do not include estimates of the value to customers of new, 243 

innovative products and services, as discussed in my Supplemental Direct testimony.  In 244 

addition, the estimates of functionality and of foregone functionality do not include 245 

estimates of the costs of premature obsolescence or of the lack of interoperability.  As 246 

such, they present an incomplete analysis.     247 

 248 

Q.   SHOULD QUICK IMPLEMENTATION BE APPROVED TO ENSURE 249 

MAXIMUM CONSUMER BENEFIT, AS SUGGESTED BY MR. CRUMRINE?  250 

COMED EX. 30.0 AT 4. 251 

 252 
A.   Not necessarily.  As ComEd and the Commission move forward with smart grid policies 253 

and investments, they should work to balance the tradeoff between customer benefits 254 

from accelerated implementation and customer benefits from careful, deliberate 255 

implementation.  On one hand, accelerated implementation can deliver a variety of 256 

consumer benefits more quickly, minimizing the foregone value and opportunity cost 257 

associated with slow, delayed, bureaucratic implementation of new value propositions for 258 

consumers.  On the other hand, a lengthy administrative process to evaluate smart grid‟s 259 

net benefits, establish an implementation framework, and determine technology choices 260 

delays consumer access to the benefits of new technology, products, and service 261 

offerings.  In the limit, such a bureaucratic process can result in choices that are quickly 262 
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obsolete, lengthening the process even further and increasing its costs.  A policy process 263 

that is neither too hasty nor too lengthy is important for balancing this tradeoff.   264 

 265 

 266 

IV. EXAMPLES HIGHLIGHTING THE DIFFERENCE BETWEEN CUB’S 267 

PROPOSAL AND THE PROPOSALS CONTAINED IN COMED’S REBUTTAL 268 

TESTIMONY 269 
 270 

271 

272 

273 
A.   To create a positive outcome, the Commission should evaluate smart grid investments in 274 

a focused, collaborative process such as the one proposed by CUB Witness Martin R. 275 

Cohen in this proceeding.  This policy process must involve technical experts and 276 

resources.  The integrated power systems and communication technology issues in smart 277 

grid policy are deep and specialized beyond the technical expertise of most policymakers.  278 

Tools such as the GridWise Architecture Council Interoperability Checklist for Decision-279 

Makers are available to help.  Furthermore, engaging independent technical expertise in 280 

evaluating smart grid investment proposals is crucial for ensuring consumer benefit and 281 

minimizing the probability of rapid obsolescence. 282 

 283 

Q.   YOU SUGGESTED THAT EXPERIENCES IN OTHER STATES COULD HELP 284 

THE COMMISSION DETERMINE HOW TO EVALUATE COMED’S 285 

PROPOSALS, AND COULD HELP COMED STRUCTURE THE INVESTMENT 286 

PROCESS.  WHAT EXAMPLES CAN YOU CITE? 287 

 288 
A.   The recent history of AMI implementation in California shows that deliberate planning 289 

within a process that engages a broader external group and independent technical 290 

expertise would be helpful to the Commission.  In 2004, the California Public Utilities 291 

Commission (“CPUC”) ruled that the three California utilities (Pacific Gas & Electric 292 

(“PG&E”), Southern California Edison (“SCE”), and San Diego Gas & Electric) were 293 
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required to develop AMI business cases and deployment plans in their respective service 294 

territories.  This ruling arose out of the CPUC‟s initiatives to increase the availability and 295 

extent of demand response beginning in 2002.  Below, I will discuss the AMI planning 296 

process at PG&E and SCE. 297 

 298 

Q. DO THESE EXAMPLES DIFFER FROM COMED’S PROPOSAL? 299 

 300 
A. Yes.  They are radically different from each other and from ComEd‟s proposal.  A 301 

comparison of the proposals shows that, despite the claims of ComEd witnesses Tierney 302 

(ComEd Ex. 18.0 at 13-14), and Donnelly (ComEd Ex. 21.0 at 69), its proposal is not 303 

sufficiently detailed to ensure that the maximum benefits will be achieved. 304 

 305 

Q.   HOW DID PG&E PROCEED WITH ITS AMI PLANS? 306 

 307 
A.   PG&E‟s initial request for cost recovery from AMI investments estimated that 308 

operational savings would offset 90 percent of the estimated project costs of $1.46 309 

billion.
1
  Thus, the operational benefits were insufficient to justify incurring the costs, but 310 

PG&E‟s analyses suggested that the benefits created through enabling increased demand 311 

response would make up the difference.  In its request, PG&E specified the criteria used 312 

to evaluate AMI vendor proposals, based on the CPUC‟s initial high-level functionality 313 

requirements guidance:
2
  314 

 Capable of supporting Time of Use (TOU), Critical Peak Pricing (CPP) and Real-315 

Time Pricing (RTP) tariffs; 316 

 317 

 Able to collect energy usage for customers in increments that support the price-318 

responsive tariff types noted above; 319 

                                                 
1
 California PUC Proceeding No.  A-05-06-028, Application of Pacific Gas and Electric 

Company for Authority to Increase Revenue Requirements to Recover the Costs to Deploy an 

Advanced Metering Infrastructure, filed June 16, 2005, at 3. 
2
 Id. at  5. 
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 320 

 Able to provide customer access to consumption data; 321 

 322 

 Compatible with current energy education programs; 323 

 324 

 Compatible with utility operating efficiency programs; and 325 

 326 

 Capable of interfacing with other technologies, such as load control devices. 327 

 328 

Importantly, note that this set of high-level functionality requirements does not specify 329 

either interoperability or open standards, which left California ratepayers and the CPUC 330 

open to possible higher costs associated with AMI technology obsolescence occurring 331 

earlier than anticipated.  Note also that these high-level requirements do not include 332 

compatibility with remote control and access of the building‟s electricity system by either 333 

the customer or the utility. 334 

 335 

Q. WHY IS THIS EXAMPLE RELEVANT TO COMED’S PROPOSAL? 336 

 337 
A. PG&E‟s experience provides a cautionary example of how costly it can be to proceed 338 

with a technical infrastructure investment without engaging in a deliberate planning 339 

process to determine functionality requirements.  This process should result in both high-340 

level policy objectives and detailed technical requirements that require interoperability 341 

and open architecture and standards. 342 

 343 

Q.   WAS PG&E ABLE TO FOLLOW ITS INITIAL PLAN? 344 

 345 
A.   No.  In their revised request in October 2005, PG&E specified its chosen vendors for the 346 

project and revised its costs estimate from $1.46 billion to $2.265 billion.
3
  This cost 347 

                                                 
3
 California PUC Proceeding No.  A-05-06-028, Supplemental Testimony and Errata, filed 

October 13, 2005. 
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increase resulted from three types of items: (1) revised functionality requirements 348 

subsequent to the initial filing, (2) revised technology acquisition costs, and (3) 349 

scheduling changes due to regulatory delays.  In particular, PG&E had to revise both the 350 

physical meter specifications (e.g., new meter covers to accommodate the AMI retrofits 351 

on old meters) and the system hardware and software aspects of the plan that had not 352 

been taken into account in the initial filing.  These changing technical requirements led to 353 

further cost increases. 354 

 355 

The CPUC approved the revised PG&E deployment plan, which PG&E began 356 

implementing in November 2006.  The plan included installing meters that met the 357 

CPUC‟s high-level functionality requirements, including tracking hourly consumption by 358 

households.  Unfortunately, these requirements did not include interoperability and open 359 

standards or remote access and control, and these omissions created a functionality gap. 360 

 361 

Q.   DID PG&E’S PLAN RESULT IN ADDITIONAL AND UNNECESSARY COSTS 362 

TO RATEPAYERS? 363 

 364 
A. Yes.  PG&E had to replace its new meters at ratepayer expense, because they were not 365 

able to support the functionality that was needed. 366 

 367 

Q. WHY DID PG&E HAVE TO REPLACE ITS NEW METERS AT RATEPAYER 368 

EXPENSE? 369 

 370 
A.   The meters that PG&E began deploying in November 2006 could not be updated to allow 371 

either PG&E or the customer to engage in remote control of the household‟s energy use.  372 

They also could not accommodate software to enable either remote appliance control or 373 

price-responsive appliances and devices.  Consequently, only a year after beginning AMI 374 
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deployment, PG&E requested CPUC approval of an additional $623 million to replace 375 

the new meters with the more functional meters.
4
 376 

 377 

378 

379 

380 
A.   Yes.  In contrast to the PG&E process and ComEd‟s proposal, the OpenAMI/UtilityAMI 381 

process that is in progress at SCE is more likely to result in a cost-effective AMI 382 

implementation that can be readily extended and updated in the future.  While taking 383 

slightly more time than the PG&E deployment, SCE‟s process resulted in a better initial 384 

scoping of the project and did not lead to the kind of equipment, system, and deployment 385 

changes and costs incurred by PG&E. 386 

 387 

Unlike the PG&E analysis, SCE‟s initial AMI benefit-cost analysis did not support AMI 388 

investment using existing technologies and architecture.  Using the IntelliGrid System 389 

Engineering methodology (IntelliGrid (2006)), attached as CUB Exhibit 5.02, SCE  390 

decided to start afresh and design an AMI architecture that would both generate net 391 

benefits for consumers and enable them to meet the requirements of the CPUC ruling.  392 

 393 

Generating the net benefits to make the investment worthwhile required SCE to look 394 

forward to customer end uses that had not been offered before.  These customer end uses 395 

had only recently become technologically feasible: interoperable, networked meters and 396 

end-use devices that can be automated to respond to price signals and to emergency 397 

requests, and can be controlled remotely by the customer or the utility, for economic or 398 

                                                 
4
 David R. Baker, PG&E Wants Public to Pay for Newest, Smartest Electrical Meters, San 

Francisco Chron., Dec. 13, 2007. 
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emergency purposes.  Only by empowering consumers, including residential consumers, 399 

could SCE generate enough benefits to support the investment. 400 

 401 

Q.   WHAT DOES A SYSTEM ENGINEERING OR SYSTEM DESIGN PROCESS 402 

ENABLE THE PARTIES TO ACCOMPLISH WHEN CONSIDERING A SMART 403 

GRID INVESTMENT SUCH AS COMED IS PROPOSING? 404 

 405 
A.  IntelliGrid‟s system engineering is an iterative analytical process designed specifically 406 

for complex problems such as designing, implementing, and deploying smart grid 407 

investments.  This iterative process starts with a high-level functional vision, and then 408 

drills down into more detailed business process and technical layers, resulting in an 409 

integrated specification of both functional requirements and the technical requirements to 410 

deliver them. 411 

 412 

A system design activity enables the utility to formulate and communicate several issues 413 

effectively (CUB Ex. 5.02 at 16): 414 

 Why are we investing in the project? 415 

 416 

 What functions and capabilities does the system have to perform? 417 

 418 

 Who is involved in the information system?  419 

 420 

 Who will be the users of the information? 421 

 422 

 Where are the data sources for the required functions? 423 

 424 

 How are all the organizational and technology components integrated into a 425 

logical architecture? 426 

 427 

 Which systems, subsystems and components do we need in order to meet our 428 

utility‟s requirements? 429 

 430 

 What standards, technologies, and vendor solutions will our utility use to 431 

accomplish the project goals?”  432 

 433 
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 434 

With these questions in mind, the utility can start the process of capturing functionality 435 

requirements and business requirements, creating a reference technical system 436 

architecture, and performing benefit-cost analysis. 437 

 438 

Q. IS THE INTELLIGRID METHOD USED INTERNALLY BY UTILITIES OR BY 439 

EXTERNAL STAKEHOLDER PROCESSES? 440 

 441 
A. While many of the detailed engineering discussions to be undertaken within the 442 

IntelliGrid process will occur within the utility, those discussions must be informed by 443 

the results of an external collaborative process, such as the one proposed by CUB witness 444 

Martin R. Cohen.  In addition, the third-party technical facilitator of a planning process 445 

should be familiar with the IntelliGrid method and use it to inform their facilitation.   446 

 447 

Q.   HOW IS SCE PLANNING AND IMPLEMENTING ITS AMI PROPOSALS? 448 

 449 
A.   SCE, in conjunction with vendors, regulators, and other internal and external 450 

stakeholders, followed a three-phase process: (1) planning, (2) development and testing, 451 

and (3) deployment and rollout.  Importantly, they started with an extensive planning 452 

process to identify functionality requirements and develop use cases.  Too often, this 453 

phase is overlooked or undervalued; in fact, I contend that the failure to develop 454 

functionality requirements and uses cases is one of the primary reasons for PG&E‟s 455 

failed initial AMI investments and subsequent purchase of different meters with different 456 

functionality.  457 

 458 

459 

460 

461 
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A.   A use case is a narrative that describes various actors, situations or scenarios pertinent to 462 

the project in question, and a path they take to achieve a particular functional goal with 463 

respect to the situation.  CUB Ex. 5.02 at 15.  A system engineering approach includes 464 

the creation of multiple use cases at various levels of specificity, each containing a 465 

sequence of steps that must be taken to achieve the desired use.   466 

 467 

The “Meg A. Watts” use case included as an exhibit in my Supplemental Direct 468 

testimony is an example of a high-level narrative use case.  CUB Ex. 2.04.  Other, more 469 

technical, use cases will specify the exact technical requirements to deliver the 470 

functionality analyzed in the higher-level use case.  For example, a technical use case 471 

accompanying the “Meg A. Watts” scenario would describe in precise detail the 472 

hardware, software, networking, and communication requirements to deliver the 473 

functions described. 474 

 475 

Use cases are developed through a series of high-level and technical workshops that 476 

enable internal and external parties to collaborate.  The IntelliGrid Architecture 477 

Application Guide‟s Figure 2-1, reproduced below, provides a visual depiction of the 478 

system engineering process and the role that use cases and functionality requirements 479 

play in the process of planning smart grid investments.  CUB Ex. 5.02, Fig. 2-1. 480 

 481 
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 482 

ComEd‟s proposal fails to include use cases, and does not indicate that they have initiated 483 

an internal process that would then feed into an iterative, internal-external use case and 484 

functionality requirements development process.  485 

 486 

487 

488 

489 
A.   SCE completed Phase 1 in early 2007, and they have generated a set of use cases that 490 

have led to a reference architecture and an extensive, thorough set of technical 491 

requirements.  These requirements include open systems and interoperability, both to 492 

“future-proof” the investments by reducing the vendor-specificity of the system and to 493 

increase grid security.  In addition to creating end-use consumer benefits, open systems 494 
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create security-specific benefits for consumers and the utility, because open systems are 495 

more transparent and are therefore more trusted as part of a secure network than are 496 

proprietary systems. 497 

 498 

Phase 2, in process, is device and system testing and development; Phase 3, which will be 499 

completed by 2011, is full implementation and deployment.  The Smart Grid Newsletter 500 

SCE case study, attached as CUB Ex. 5.01, provides further information about SCE‟s 501 

experience, and is included as an exhibit. 502 

 503 

The SCE experience and process provide an example of how ComEd and the 504 

Commission could structure a smart grid investment and policy planning process that is 505 

more likely to maximize consumer benefits and minimize unnecessary obsolescence, in 506 

contrast to the PG&E case. 507 

 508 

509 

510 

511 
A.  External party engagement incorporates more information on end-use desires and 512 

valuable end-use functionality into the technical planning process.  External stakeholders 513 

are sources of requirements that need to be taken into account in the development of 514 

systems.  CUB Ex. 5.02 at 17. 515 

 516 

One of the most valuable features of the IntelliGrid System Engineering methodology 517 

that SCE applied is the engagement of both internal and external stakeholders in the 518 

Phase 1 planning process.  Had its planning process focused solely on technical input 519 
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from its internal engineers, SCE might have overlooked some of the more valuable end-520 

use functionality requirements, contracting party requirements, and economic capabilities 521 

of the future, such as the ability to communicate with price-responsive end-use devices.  522 

Engagement with internal and external stakeholders is one key to the success of the 523 

process to this point (Smart Grid Newsletter (2006)). 524 

 525 

The external engagement part of the IntelliGrid process is crucial for eliciting the right 526 

functionality requirements.  To meet the criteria detailed in my Supplemental Direct 527 

testimony, external engagement should be a part of ComEd‟s smart grid investment 528 

planning process.  ComEd‟s proposal has not done so.  Thus, contrary to ComEd witness 529 

claims, it has not fulfilled the requirements laid out in my Supplemental Direct testimony.   530 

 531 

Q.   HOW DO YOU COMPARE THE PG&E EXPERIENCE WITH THE SCE 532 

EXPERIENCE, AND HOW IS THAT COMPARISON RELEVANT TO COMED’S 533 

PROPOSAL? 534 

 535 
A.   PG&E‟s AMI experience, in stark contrast with the more forward-looking process 536 

followed by SCE, provides a cautionary tale for smart grid policy: 537 

 Technology changes quickly.  In situations like smart grid investment, where 538 

technology changes quickly, cost-effective adaptation to rapid technological 539 

change means that vendors, utilities, and policymakers must focus on making the 540 

investment as “future-proof” as possible, through interoperability and open, non-541 

proprietary standards. 542 

 543 

 Rapid deployment of new technology infrastructure can increase costs to 544 

ratepayers and reduce consumer benefits, particularly when: 545 

o The utility and non-utility parties do not develop consensus functionality 546 

requirements; 547 

o The utility and non-utility parties do not develop both high-level and 548 

detailed technical use cases; and 549 

o The policy process does not incorporate independent technical review in 550 

the planning and approval process. 551 

 552 
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 Taking the time to do systems analysis and planning that includes non-utility 553 

participants and vendors can be the most cost-effective strategy. 554 

 555 

 A policy process that works with a utility in a phased approach, as in the SCE 556 

case, can benefit consumers.   557 

 558 

This comparison, and the lessons drawn from it, should inform ComEd‟s smart grid 559 

investment planning, testing, and deployment, as well as the Commission‟s evaluation of 560 

it and the smart grid policy process in Illinois. 561 

 562 

Q. BUT YOU AREN’T PROPOSING THAT ILLINOIS COPY THE PG&E OR SCE 563 

PROCESSES, ARE YOU? 564 

 565 
A. No.  I am only showing that (1) these processes are vastly different from ComEd‟s 566 

proposal, even with the changes that ComEd made in rebuttal testimony and (2) these 567 

processes can offer lessons to the Commission as it considers Intervenor proposals for a 568 

process to evaluate and plan a smart grid in Illinois. 569 

 570 

Q.   HOW CAN THE COMMISSION APPLY THESE LESSONS IN ILLINOIS? 571 

A.   In California, SCE chose to follow the IntelliGrid System Engineering methodology for 572 

their internal planning, focusing on deploying open systems specified through a process 573 

of engagement with internal and external parties, including technical and regulatory 574 

stakeholders.  As discussed above, many of the activities in this process are internal to the 575 

utility, but functionality requirements and use cases are the bridge among the utility‟s 576 

internal planning process, the vendor‟s development process, and the regulatory/policy 577 

process.   578 

 579 

In Illinois, we can learn from these experiences while crafting broader smart grid policy, 580 

and can apply these procedural concepts to both internal and external planning and 581 
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engagement.  The processes, materials, and expertise developed in these instances can, 582 

and should, inform Illinois smart grid policy and reduce the time and cost associated with 583 

planning, implementation, and deployment. 584 

 585 

Q.   CAN THE COMMISSION APPLY THESE INSIGHTS TO COMED’S SMART 586 

GRID INVESTMENTS AND POLICIES? 587 

 588 
A.   Yes.  The two projects in California focused solely on AMI investment, but AMI is only 589 

part of a true smart grid.  AMI alone is necessary, but insufficient, to ensure the 590 

maximum benefit from a smart grid system.  The IntelliGrid  Architecture Application 591 

Guide includes a discussion of other utility projects that apply this system engineering 592 

methodology to investment planning in other types of smart grid projects.  Such projects 593 

provide guidance for creating a process in which ComEd can articulate more explicitly 594 

the interaction of AMI implementation with the other investments that compose a broader 595 

smart grid strategy, the functionality requirements that inform those integrated 596 

investments, the use cases that flesh out the net benefits of those requirements, and the 597 

resulting reference architecture and technical requirements. 598 

 599 

 600 

601 

Q. PLEASE SUMMARIZE YOUR TESTIMONY. 602 

A. Despite ComEd‟s claims to the contrary, its proposal is not sufficiently explicit with 603 

respect to the details of determining functionality requirements and of external 604 

engagement in the planning process.  As noted in my Supplemental Direct testimony, 605 

failure to evaluate investments properly could result in investment in equipment that 606 

becomes obsolete quickly.  Rider SMP does not provide a process by which to make a 607 
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comprehensive evaluation of future investment needs, or even to decide what 608 

functionality a smart grid should have in Illinois.  In addition, while reserving judgment 609 

on the legal precedential value of the factors laid out in the People’s Order, it is clear that 610 

ComEd‟s proposal does not meet those factors. 611 

 612 

Q. DOES THAT CONCLUDE YOUR TESTIMONY? 613 

A. Yes. 614 


