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I. INTRODUCTION 1 

A. Witness Identification 2 

Q. Will you please identify yourself? 3 

A. My name is Andrew L. Trump. 4 

Q. Are you the same Andrew L. Trump who testified in this docket prior to rehearing? 5 

A. Yes.  I gave live testimony and presented direct and rebuttal testimony as Commonwealth 6 

Edison Company (“ComEd”) Exhibits (“Exs.”) 6.0 REV and 12.0, respectively.  My 7 

background, professional qualifications, duties and responsibilities have not changed 8 

since that time.  9 

B. Purpose of Direct Testimony 10 

Q. What are the purposes of your direct testimony on rehearing? 11 

A. The purpose of my testimony is to describe and support an update and explanation of 12 

changes to the Black & Veatch’s cost benefit analysis, which supports the report titled 13 

“Cost and Benefits Analysis of ComEd’s AMI Plan”, (“Cost Benefit Study”), identified 14 

as ComEd Ex. 6.02 REV, which ComEd submitted on May 11, 2012, and which the 15 

Commission approved in its June 22, 2012 Order prior to rehearing, resulting from 16 

ComEd’s revision of its Advanced Meter Infrastructure (“AMI”) meter deployment 17 

schedule (“revised meter deployment schedule”).  We have identified this update and 18 

explanation of changes as ComEd Ex 17.01.  The analysis spreadsheet model that is the 19 

basis of the Cost Benefit Study has been revised to reflect the revised meter deployment 20 

schedule described in the direct testimony on rehearing of Mr. O’Toole, ComEd Ex. 16.0.  21 

I discuss the financial effects of these changes on the Cost Benefit Study output results in 22 

terms of total costs and benefits, and conclusions regarding cost beneficial requirements.  23 
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Based on the revised analysis model, I conclude that ComEd’s Smart Grid Advanced 24 

Metering Infrastructure (“AMI”) Deployment Plan (“Revised AMI Plan”) submitted for 25 

approval in this rehearing remains cost beneficial by a wide margin, similar to the 26 

conclusions reached in my earlier testimony ComEd Ex. 6.0 REV.   27 

Q. What is the overall cost benefit result derived from the updated analysis model?  28 

A. Based on the revised analysis model, I conclude that ComEd’s Revised AMI Plan 29 

remains cost beneficial indicating that the benefit value of the revised meter deployment 30 

plan exceeds the costs on a cumulative nominal dollar and net present value (“NPV”) 31 

basis.  Over the 20 year evaluation period (2012 through 2031), assuming a 10 year 32 

revised AMI meter deployment scenario, ComEd would expect to invest $1,064 million 33 

in new capital and $1,018 million of operational costs to build and run the system.  34 

Taking into account the quantified costs and benefits described in the analysis model, the 35 

NPV of the cost and benefit streams computed at the same 3.087 percent discount rate as 36 

used in the original study and over a 20 year evaluation term is $1,064 million.  This 37 

result compares to the $1,251 million NPV of the benefit and cost difference I sponsored 38 

in the May 2012 study.  This resulting NPV of benefits compared to costs is slightly 39 

lower, by around 15%.  Most of the resulting NPV impact is due to an erosion of benefits 40 

due to the deferred meter deployment.  Costs have increased only slightly, on a net 41 

present value basis. 42 

II. REVISED COSTS AND BENEFITS OF THE 43 
ANALYSIS SUPPORTING COMED’S REVISED AMI PLAN 44 

A. Scope of the Changes to the Cost Benefits Analysis 45 

Q. Why was a revised cost benefit analysis necessary? 46 
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A. As discussed in Mr. O’Toole’s direct testimony on rehearing (ComEd Ex. 16.0), the 47 

meter deployment schedule has been modified to address financial challenges resulting 48 

from the Commission’s May 29, 2012, Order in Docket No. 11-0721 and the 49 

Commission’s October 3, 2012, Order on Rehearing in that docket.  This modification to 50 

the meter deployment schedule has an impact on the estimated costs and benefits 51 

described in ComEd Ex. 6.02 REV, approved by the Commission’s June 22, 2012 Order.  52 

It was appropriate to revise the cost benefit analysis model to evaluate the effect that the 53 

revised meter deployment schedule has on the resulting NPV of benefits and costs. 54 

Q. What areas of the analysis model are affected as a result of and/or in relation to the 55 

revised meter deployment schedule in the model? 56 

A. In answering this question it is useful to distinguish between model inputs, model logic, 57 

and model outputs. Each of these general areas of the model has been affected.    58 

Q. What do you mean by model inputs, model outputs and model logic?  59 

A. Simply, the inputs are the various data we use to populate the model such as AMI meter 60 

counts and unit prices and cost estimates.  The outputs are simply the resulting dollar 61 

costs and benefits, expressed in nominal dollar terms and in NPV terms, generated by the 62 

model.  The model logic changes are any adjustments to the formulas in the model.   63 

Q. Are there any instances where both a cost or benefit and a change to the model logic 64 

have been performed on the same category of cost or benefit? 65 

A. Yes, there are several instances where this has occurred.  They are described below.  66 

B. Overview of Cost Changes to the Revised Cost and Benefits Analysis 67 

Q. What are the changes to model inputs affecting costs?  68 
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A. The revised meter deployment schedule is one input that impacts costs.  Additionally, 69 

associated with and consistent with the revised meter deployment schedule, ComEd has 70 

provided new data inputs for several cost categories related to AMI network 71 

infrastructure, information technology (“IT”), advanced meter operations (“AMO”), 72 

project management office (“PMO”), unaccounted for energy (“UFE”), bad debt and 73 

external communications.  These are all cost categories that existed in the analysis model 74 

supporting ComEd Ex. 6.02 REV.   75 

Q. Are meter costs affected due to the revised meter deployment schedule?  76 

A. The unit meter price and field installation unit cost estimates are unchanged.  There is a 77 

small difference in the total AMI meter installation count due to the revised meter 78 

deployment schedule.  This is due to how the model automatically tallies up the 79 

cumulative AMI meter deployment over the 120 month-long deployment schedule.  The 80 

model computes a slightly higher total quantity of meters required for installation of 81 

3,944,820 over the first ten years.  This compares to 3,906,828in the original analysis.  82 

This difference of around 38,000 meters is approximately 1% of the total meter 83 

population installed.  This discrepancy has a proportional impact on the total nominal 84 

dollar costs associated with meter purchases and their installation.   85 

Q. Are there other AMI meter-related cost impacts driven by the revised meter 86 

deployment schedule?  87 

A. Yes.  The model now includes an adjustment that reflects the timing of meter purchases.  88 

ComEd proposed an update to the analysis model to recognize that it will have to build 89 

and maintain a reserve inventory to support up to approximately two months of AMI 90 
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meter installations.  Black & Veatch has now included new model logic that recognizes 91 

the AMI meter purchases occur slightly ahead of their planned installation.  To provide 92 

an example, if an AMI meter will be deployed in the month of June, the model now 93 

recognizes that ComEd will actually take delivery and pay for the AMI meter sometime 94 

in April.  In this way the AMI meter purchase costs are pushed forward in time, all else 95 

being equal.   96 

Q. What are the AMI meter-related cost impacts that are driven by the revised meter 97 

deployment schedule? 98 

A. Taking into account all the effects related to the meter costs and their installation, the 99 

total meter cost, in nominal dollar terms, has increased by approximately $13 million 100 

over the 20-year period.  When this gross or nominal dollar difference flows through the 101 

analysis model the resulting impact on the NPV is negligible.      102 

Q. Are these costs described in the Revised Analysis Report? 103 

A. Yes.  They are described in Section 5.1 of the Revised Analysis Report.  However, 104 

Section 5.1 of the Revised Analysis Report also includes items that are grouped within 105 

the “meter cost” category in the analysis model, including two new items related to meter 106 

locks and a contingency item.  The $13 million described here pertains to a portion of the 107 

costs identified in Section 5.1 of the Revised Analysis Report, and it is listed within 108 

Section 5.1.  109 

Q. What are the input changes related to IT?  110 

A. The input changes to IT reflect ComEd’s revised meter deployment schedule and are 111 

consistent with ComEd’s continued learning about how to ensure business processes and 112 
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IT systems are ready to support AMI meter deployment.  These values are input into the 113 

model.  This includes changes to OPower IT-related costs.  Once in the model, these 114 

values are independent of the meter deployment schedule modifications.  The overall 115 

result of these changes is that IT system infrastructure nominal dollar costs are increased 116 

on a total nominal dollars basis by around $2 million over the 20-year term of the 117 

analysis.  This result has contributed to an increase of the NPV in the current model as 118 

compared to the earlier model.    119 

Q. What are the input changes related to the AMO and the PMO? 120 

A. The input changes to AMO and PMO, like the changes to IT, reflect ComEd’s revised 121 

meter deployment schedule and are consistent with ComEd’s continued learning about 122 

how to ensure business processes, IT systems, training, and facility resources are ready to 123 

support AMI meter deployment. These values are input into the model.  Once in the 124 

model these values are independent of the meter deployment schedule modifications.  125 

The overall result of these changes is that AMO and PMO costs have increased by 126 

approximately $16 million over the 20-year term of the analysis compared to the earlier 127 

analysis model. This result has contributed to an increase of the NPV in the current model 128 

as compared to the earlier model.    129 

Q. What inputs have changed to AMI network infrastructure costs? 130 

A. ComEd has provided revised AMI network infrastructure costs consistent with the 131 

revised meter deployment schedule.  These inputs are for the initial ten years of the AMI 132 

Plan and relate to the purchase and installation of network components like Silver Spring 133 

Network-provided Access Points and Relays.  In addition to the new input values, the 134 
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model has been simplified in the treatment of these costs by allowing for the input of 135 

these cost values directly into the model.  This is one instance where the model logic has 136 

been changed.  The previous model was more complicated in that it applied percentage 137 

assumptions for the AMI network installation and used this parameter to drive the AMI 138 

network infrastructure costs.  In summary, for this cost category there is a change to input 139 

data, and a change to model logic.  140 

Q. What is the overall result of these changes to the AMI network infrastructure costs? 141 

A. The overall result of these changes is that the AMI network infrastructure costs are 142 

reduced by approximately $15 million over the 20-year term of the analysis when 143 

compared to the earlier analysis. This is inclusive of all costs associated with 144 

implementation support services, network deployment, and network data center costs.  It 145 

does not include the network maintenance costs. 146 

Q. Do these changes impact the long term AMI infrastructure O&M costs?  147 

A. Yes.  Black & Veatch has been provided with refined estimates of the number of AMI 148 

infrastructure devices.  With these values we have been able to better estimate the on-149 

going AMI network O&M maintenance costs.  As with the initial AMI infrastructure cost 150 

estimates, these changes are a combination of input changes and model logic changes. 151 

Overall the total AMI network O&M maintenance costs are increased by approximately 152 

$3 million over the 20-year term of the analysis.     153 

Q. UFE and Bad Debt are benefits.  Why do you describe them as cost changes?  154 

A. The analysis model includes costs related to the achievement of these benefits areas.  The 155 

previous model used model logic to drive these costs. We have been provided specific 156 
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estimates of these costs by year of their occurrence by ComEd.  We apply these cost 157 

values directly as opposed to relying on a factor to drive the cost expression.  The revised 158 

UFE and Bad Debt costs in the model are cumulatively lower than those described in 159 

ComEd Ex. 6.02 REV.  The resulting costs are lower by $6 million.     160 

Q. Have external communication costs changed? 161 

A. Yes, ComEd estimates that with the revised meter deployment schedule, the external 162 

communication costs will be lower by around $3 million, over the 20 year duration of the 163 

analysis, and when compared to the earlier analysis.      164 

Q. Were there any additional cost impacts to the model?  165 

A. The model includes a contingency of $26 million in nominal dollar terms for the risk 166 

associated with the approximately $383 million of capital expenditures that do not have 167 

fixed-priced agreements in place at this time. $26 million represents 7% of $383 million.  168 

ComEd has identified Meter Labor, IT, UFE, OPower, PMO, AMO and Education and 169 

Outreach as comprising this category.  Additionally, ComEd has included $13 million 170 

costs for meter locks, the purpose of which is to mitigate theft of service.  This expense is 171 

aimed at supporting the UFE benefit achievement.  In total, these two items represent $39 172 

million in additional costs over the 20-year duration of the analysis in nominal dollar 173 

terms.   174 

Q. What is the cumulative cost impact associated with all the cost-related input 175 

changes?  176 

A. Overall, the model generates total costs of $2,082 million over twenty years in nominal 177 

dollar terms.  This is shown in Table 4-1 of 17.01.  When compared to the original cost 178 
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benefit study analysis, nominal dollar costs have increased approximately $53 million.  179 

This is a change in costs of 3%.  The direction of this cost impact is a lowering of the net 180 

present value of the revised cost benefit analysis when compared to the original cost 181 

benefit analysis. Specifically, the NPV is lowered by $4.6 million due to these cost 182 

increases.  183 

Q. What is your overall conclusion regarding the revised costs due to changes to 184 

inputs?  185 

A. ComEd has revised cost inputs to reflect its current estimates of costs consistent with and 186 

associated with the revised AMI meter deployment schedule.  The extent of the total 187 

NPV of cost difference is small on both aggregate and percentage terms.  These cost 188 

input revisions have a negligible effect of lowering the resulting NPV by $4.6 million,  189 

Q. You have described several instances where the model logic was also changed.  Have 190 

the changes to model logic had an independent impact to the resulting NPV of costs 191 

beyond those you have described thus far? 192 

A. No.  The minor changes to the way the model computes costs simply reflect a choice by 193 

ComEd as to how the model computes costs.  The total cost difference, as described 194 

above, includes the effect of both input changes and minor changes to model logic.    195 

C. Overview of Benefit Changes to the Revised Cost and Benefits Analysis 196 

Q. What are the changes to model inputs affecting benefits?  197 

A. The revised meter deployment schedule is one input that impacts benefits.  Additionally, 198 

in recognition of the revised meter deployment schedule ComEd has provided new data 199 

inputs for several minor benefit categories reflecting the delayed meter deployment when 200 
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compared to the AMI meter deployment in ComEd Ex. 6.02 REV. All the benefit 201 

categories impacted exist in the analysis model supporting ComEd Ex. 6.02 REV.   202 

Q. Since the revised AMI meter deployment schedule is an input, does this input 203 

impact the benefits?  204 

A. Yes.  The UFE, Bad Debt, and CIM benefits are linked directly within the model to the 205 

total number of installed AMI meters.  Changing the meter deployment schedule will 206 

change the pace of and accumulation of UFE-, CIM- and bad debt-related financial 207 

benefits.   208 

Q. What is the overall effect of the revised AMI deployment schedule on the UFE, CIM 209 

and bad debt benefits?  210 

A. Overall, the revised meter deployment schedule pushes out the AMI meter deployment in 211 

time, having the effect of lowering the NPV of these benefits, all else being equal.  Fewer 212 

AMI meters are installed and available in the early phases of the deployment term with 213 

the revised meter deployment schedule, and this defers these benefits in time.  The 214 

overall impact is a lowering of total benefits by $137 million over the 20-year duration of 215 

the analysis.  This lowers the NPV result compared to the original Cost Benefit Study by 216 

$118 million.   217 

Q. Are there any other changes to model inputs related to benefits? 218 

A. Yes.  The revised meter deployment schedule has also impacted the occurrence of the 219 

operational benefits.  Fewer AMI meters are installed and available in the early phases of 220 

the deployment term with the revised meter deployment schedule, and this defers these 221 

benefits in time.  The overall impact is a lowering of these operational benefits by $73 222 
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million over the 20-year duration of the analysis.  This lowers the NPV result compared 223 

to the original Cost Benefit Study by $64 million.  Included in this amount are several 224 

changes to four minor benefits, whose timing occurrence have been adjusted.  They are:  225 

Salvage value of replaced meters, AMR avoided communication costs, avoided handheld 226 

system software upgrade costs, and avoided O&M expense of the Itron PP4 system.  227 

These benefits represent a very small percentage of the total benefits described in the 228 

model.   229 

Q. What is your overall conclusion regarding the revised benefits due to changes to 230 

inputs? 231 

A. With the change in the meter deployment schedule, several minor but insignificant 232 

operational benefits have been delayed and lowered.  More impactfully, the revised AMI 233 

meter deployment delays the occurrence of CIM, UFE and bad debt.  Also, the 234 

operational benefits are delayed.  Overall there is a $209 million reduction in total 235 

benefits over the 20 year duration of the analysis and expressed on a nominal dollars 236 

basis, when comparing the original analysis to today’s analysis.  These benefit input 237 

revisions have an effect of lowering the resulting NPV by $182 million. 238 

1. Additional Impacts 239 

Q. Are there other changes to the model? 240 

A. Earlier I noted that changes in resulting costs and benefits are also possible due to 241 

changes in formulas, or “logic”.  Black & Veatch made a very minor adjustment to a 242 

formula related to the occurrence of Field Meter Services (“FMS”) avoided costs.  243 

ComEd requested that the model be modified in a way that automated the draw down in 244 

FMS Full Time Equivalent (“FTE”) resources.  Previously these cells were “hard coded”, 245 
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meaning the user would put the input value in each cell.  The model has put a formula in 246 

these cells to “automate” this function and link it to the AMI meter deployment pace.  247 

Additionally, a small correction was made in one cell in the area of FMS that affected the 248 

total avoided costs of FMS over 30 years.  249 

Q. Has this impacted the FMS benefit?  250 

A. The total dollar change to the FMS benefit is principally due to the revised meter 251 

deployment schedule.  The change in the formula is a minor adjustment to the model and 252 

should not be considered as uniquely contributing any significant change in benefit.      253 

Q. Are there other changes to the model logic? 254 

A. Yes.  ComEd recognized that not all AMI meter field installation costs are capitalized 255 

costs.  Approximately 5% of these costs are appropriately apportioned to O&M.  256 

Accordingly, Black & Veatch adjusted the total field AMI meter installation costs by 257 

splitting it into two pieces corresponding to 95% and 5%, capital and O&M respectively.   258 

Q. Do you consider these changes material? 259 

A. I do not.  These are matters of convenience to the user of the model only.  The total dollar 260 

change in the model related to FMS is minor.  I note these changes here for completeness 261 

and transparency.  262 

Q. Does the change in the AMI deployment schedule impact the PTR-related costs and 263 

benefits?   264 

A. As described in the testimony of ComEd witness Mr. O’Toole, ComEd reran its cost 265 

benefit analysis of a PTR program under the revised AMI deployment schedule and 266 
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determined it has a minor impact total costs and benefits and resulting NPV of costs and 267 

benefits associated with ComEd’s Smart Grid AMI plan pursuant to EIMA.  268 

Q. Are these impacts noted in the model?  269 

A. The cost benefit analysis model does not include PTR cost and benefits.  The PTR costs 270 

and benefits are noted in the original Cost Benefit Study (ComEd Ex. 6.02 REV) in 271 

section 1.1.3 as a way to identify the total NPV over 20 years of the revised AMI Plan as 272 

filed in May 2012.     273 

D. ComEd Ex. 17.01 274 

Q. Have you prepared a report describing your assessment of the updated costs and 275 

benefits of ComEd’s Revised AMI Plan? 276 

A. Yes.  We have prepared an update and explanation of the changes to the analysis and to 277 

the Cost Benefit Study.  That report, entitled “Update and Explanation of Changes to the 278 

Cost and Benefit Analysis in Support of the ComEd AMI Plan Due to Revised Meter 279 

Deployment Schedule,” is attached to this testimony as Exhibit 17.01  280 

Q. Do you adopt the report as part of your testimony? 281 

A.  Yes. 282 

Q. Is ComEd’s Revised AMI Plan cost beneficial with the new deployment schedule? 283 

A. Yes.  The Revised AMI Plan, without the inclusion of the PTR benefits, is cost 284 

beneficial.  With the revised PTR costs and benefits the total plan results improve, and 285 

remains cost beneficial.   286 
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III. CONCLUSION 287 

Q. Does this conclude your direct testimony? 288 

A. Yes, it does.  289 


