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I. Introduction 1 

A. Identification of Witness 2 

Q. Please state your name and business address. 3 

A. My name is Ronald E. Donovan.  My business address is Two Lincoln Centre, Oakbrook 4 

Terrace, Illinois 60181. 5 

Q. By whom and in what position are you employed? 6 

A. I am Director of Asset Performance and Investment Strategy for Commonwealth Edison 7 

Company (“ComEd”). 8 

B. Purpose and Summary of Direct Testimony 9 

Q. What is the purpose of your testimony address? 10 

A. My testimony describes and supports the grid modernization projects included in the 11 

Chicago Area Smart Grid Initiative (“CASGrid”) proposal.1  I also explain how these grid 12 

modernization projects are properly functionalized between distribution, where costs are 13 

recovered through Illinois Commerce Commission (“Commission” or “ICC”) rates, and 14 

transmission, which is handled by the Federal Energy Regulatory Commission (“FERC”).   15 

Q. What, in summary, are your conclusions? 16 

A. The grid modernization projects in CASGrid are sound and beneficial first steps toward 17 

implementing Smart Grid automation of the delivery system in ComEd’s service 18 

territory.  These steps fall into four major categories: 19 

                                                 
1  The application, which describes the Initiative in detail, is attached to ComEd’s Verified Petition 

as Attachment A.  The appendices to the application are attached as Attachment A-1. 
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 Installation of automated switches and reclosers on a collection of lines of 34 20 

kilovolts (“kV”) and lower throughout ComEd’s service territory.  This work is 21 

100% distribution. 22 

 Piloting Dynamic Voltage Management systems, including testing Conservation 23 

Voltage Reduction (“CVR”) at two sites within the footprint of ComEd’s 24 

Advanced Metering Infrastructure (“AMI”) technology and customer application 25 

pilot (“AMI Pilot”)2.  This work, too, is 100% distribution. 26 

 Initial installation of advanced technology substation systems at selected locations 27 

across the service territory, including a pilot installation of four “Intelligent 28 

Substations.” Much, but not all, of it will be functionalized as distribution.   29 

 Installation of communications support systems that use, and/or are compatible 30 

with, Smart Grid technologies and applications.  This work will be performed 31 

throughout ComEd’s service territory.  Much, but not all, of it will be 32 

functionalized as transmission.   33 

C. Background and Qualifications 34 

Q. Mr. Donovan, what are your current duties and responsibilities for ComEd? 35 

A. As Director of Asset Performance and Investment Strategy, I oversee the assessment of 36 

the material condition of ComEd’s delivery system, the development of life cycle 37 

strategies for delivery equipment and facilities, tools to optimize T&D expenditures, the 38 

development of long-term capital requirements, and the delivery system research 39 

program.  40 

                                                 
2  The AMI Pilot was presented to the Commission for approval in ICC Docket No. 09-0263. 
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Q. Prior to your current position, what other positions did you hold at ComEd? 41 

A. Prior to my current position, I served as Director Distribution Capacity Planning for 42 

Exelon Energy Delivery, which comprised both ComEd and PECO.  In this role, I was 43 

responsible for managing the development of short-term and long-range load forecasts 44 

for the electrical distribution systems of both ComEd and PECO and the development of 45 

plans to reconfigure or add capacity to the distribution system to ensure reliable service 46 

under normal and emergency conditions.  Before this, I was the Director of Distribution 47 

Engineering for ComEd in Chicago.  In this position, I was responsible for managing 48 

electrical distribution design engineering activities, the development of construction, 49 

engineering and maintenance standards and the selection of distribution equipment.   50 

Prior to that, I have held a number of engineering positions with ComEd.  I was 51 

Director of Transmission Distribution Lines Engineering, where I was responsible for 52 

managing electrical transmission and distribution design activities; development of 53 

maintenance standards and practices; directing equipment purchases; creating design 54 

standards; and maintaining engineering expertise.  Prior to that, I was Director of Electric 55 

Supply services, where I was  responsible for the servicing the new alternate retail 56 

electrical suppliers in the ComEd service territory.  Other positions I have held include, 57 

Project Manager of Customer Choice, Regional Manager of Customer Design and 58 

Construction, and Technical Analysis Manager.   59 

Q. What is your educational background? 60 

A. I have a Bachelor of Science degree in electrical engineering from the University of 61 

Illinois - Urbana, and a Masters of Business Administration from Aurora University. 62 
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Q. Do you hold any professional designations and memberships? 63 

A. Yes.  I am licensed as a professional engineer by the State of Illinois.  I am also a Senior 64 

Member of the Institute of Electrical and Electronic Engineers. 65 

II. Delivery System Modernization and Automation Projects 66 

A. Overview 67 

Q. In the Introduction to this testimony, you identified four types of Smart Grid delivery 68 

system modernization and automation projects included in CASGrid: 69 

1. Automated switches and reclosers; 70 

2. Dynamic Voltage Management systems; 71 

3. Advanced technology substation systems; and 72 

4. Communications support systems.   73 

Why did ComEd include these delivery system modernization and automation projects in 74 

the CASGrid federal stimulus funding proposal? 75 

A. The concept of the Smart Grid includes grid components “talking” with each other, in 76 

real time.  AMI and customer applications are just part of the picture.  Delivery system 77 

modernization and automation brings the operating components of ComEd’s grid to the 78 

table.  Accomplishing that is a critical feature of moving forward with a Smart Grid and 79 

unlocking its promise.  Also, delivery system modernization and automation builds on the 80 

deployment of AMI both by making use of certain AMI data and by using the same 81 

advanced digital communication system that is used for AMI.  The result will be real 82 

benefits to customers and the system. 83 

In the case of CASGrid, the delivery system modernization and automation 84 

projects will bring new capabilities along with a higher level of intelligence to the 85 
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delivery system.  They are aimed at improving system reliability, improving system 86 

security, enhancing grid efficiency, and supporting demand response and efficiency 87 

objectives.  The proposals make use of intelligent electronic devices in substations, 88 

automated switches, sensors and reclosing circuit breakers on distribution circuits.  These 89 

devices will work together via the common ”cyber-secure” smart grid mesh 90 

communication infrastructure and digital communication support systems to improve the 91 

performance of the power system.  92 

Q. Will approval of CASGrid rob the ComEd, the Commission, or the State of the ability to 93 

take a different tack on overall Smart Grid development or deployment in the future? 94 

A. No.  Indeed, with very few exceptions where CASGrid is a substantially complete rollout 95 

of a particular application (e.g., the fiber optic communication system to be used initially 96 

primarily for transmission purposes, SCADA upgrades), implementing the CASGrid  97 

proposal will not even lock ComEd – let alone the Commission or the state – into 98 

particular solutions, technologies, applications, or vendors.  Even the few exceptions, 99 

where CASGrid proposes a full implementation of a single technology or application, 100 

would not commit ComEd or the state to a fixed Smart Grid plan, since all are highly 101 

interoperable.  Moreover, the applications that CASGrid proposes to fully implement are 102 

ones that are adequately understood and that have to be rolled out to support other 103 

applications. CASGrid does not commit ComEd to further system-wide deployment of 104 

any solutions, technologies, or applications. 105 
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Q. In your introduction, you also discussed functionalization.  Is ComEd proposing a single 106 

functionalization approach for all types of delivery system modernization and automation 107 

projects? 108 

A. No.  Whether an asset or cost is distribution or transmission is determined under the 109 

“Seven Factor Test” established by Federal Energy Regulatory Commission (“FERC”) 110 

and guidelines for applying it approved by FERC and the Commission.3  Under that test, 111 

the question of whether and asset or cost is distribution or transmission – and, thus, 112 

whether its costs are recovered through Illinois of federal rates – is a question of its 113 

function.  The functions of different delivery system modernization and automation 114 

projects differ.  Some by their nature are purely distribution; others can be transmission 115 

or distribution, and a few a inevitable bulk power transmission.  Therefore, I describe 116 

how each of the categories of work should be functionalized separately.  That does not 117 

mean, however, that in all cases fixed percentage values can be chosen now.  The proper 118 

functionalization of an asset or system can change depending upon how it is used and, for 119 

certain kinds of assets (e.g., General Plant), depending upon the action of regulators.  120 

That is true of many assets and activities, not just grid modernization projects.  Even in 121 

those cases, however, the same functionalization principles apply; they will need to be 122 

applied to the changed circumstances. 123 

                                                 
3 The Seven Factor Test refers to seven indicators identified in FERC’s Order No. 888 that 

determine what is local distribution, and thus subject to state jurisdiction, and was is transmission subject to 
Federal jurisdiction (see III FERC Stats. and Regs., Regs. Preambles ¶ 31,036 at 31,771).  ComEd’s 
original Seven Factor Test functionalization was accepted by the Commission in ICC Docket No. 98-0894 
(Order, July 28, 1999), was reflected in ComEd’s distribution rates approved in ICC Docket No. 99-0117 
(Order, August 26, 1999), and was adopted by FERC in its “Order Approving Classifications” issued on 
February 4, 2000 in MidAmerican Energy Co., et al., 90 FERC ¶ 61,105 (2000).  In addition, in ICC 
Docket No. 98-0894, the Commission reviewed and accepted a whitepaper containing guidelines developed 
by a group of Illinois utilities describing in certain respects how the Seven Factor Test should be applied to 
Illinois electric utilities’ facilities. 
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Q. In order to complete CASGrid, will ComEd have to remove from service any significant 124 

quantity of assets that are still in operable condition and not fully depreciated?  125 

A. ComEd anticipates that four types of assets with remaining service life will have to be 126 

removed so that the grid modernization program can go forward: repeaters, relays, 127 

controllers, and Remote Terminal Units (“RTUs”).  The reason for this is simple.  As I 128 

discuss later in this testimony, the grid modernization plan itself requires that each of 129 

these components be replaced by more advanced devices or whole new technologies.  130 

Just as old electromechanical meters must be replaced by AMI meters, so 131 

electromechanical relays are replaced by automated microprocessor relays and stand 132 

alone RTUs are replaced by intelligent RTUs with robust Smart Grid communications 133 

capabilities.     134 

B. Automated Switches and Reclosers 135 

Q. The first project you identified was the installation of automated switches and reclosers.  136 

What are the main components of this project? 137 

A. This project involves the installation of a new generation of switches, reclosers, and 138 

related digital control systems equipment and software in selected areas in our service 139 

territory.  In toto, the Project will deploy approximately 700 automated devices on 12 kV 140 

and 34.5 kV distribution lines that will improve overall reliability and operation of the 141 

ComEd distribution system.  These devices will allow monitoring of the distribution 142 

system to automatically detect a fault or troubled line section and isolate this section, 143 

preventing disruption of electric service to customers outside of the line segment.  144 

Minimizing power outages can avoid substantial financial loss to consumers, utilities and 145 

the broader economy. 146 
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So our understanding is clear, let me first offer a couple of definitions.  A switch 147 

is simply a device that allows us to change the path that electricity takes either to 148 

customers or between points on ComEd’s system.  By opening a switch we can 149 

effectively disconnect two lines or other devices from one another.  When done in a 150 

coordinated way, switches can be used to change the configuration of the network in an 151 

area.   152 

Reclosers are a special type of switching device that, after a fault on a line, acts as 153 

a circuit breaker, opening and closing to control the path of electricity.  What makes them 154 

special is that after a fault, they attempt to re-energize the line to determine if the fault 155 

was temporary and has cleared.  Often, for example, in the case of transient tree contact, 156 

this will have happened.  In such a case, the operation of the recloser will greatly reduce 157 

the impact of the transient fault on customers and will also have eliminated the need for 158 

human intervention to restore service post-fault.  In the event of a line fault, service to 159 

customers located on the non-faulted section of the distribution line would either not be 160 

perceptibly interrupted or would be restored within seconds, thus reducing the number of 161 

customers affected by the faulted circuit.   162 

When I refer to digital control systems equipment and software, I mean 163 

equipment that uses computerized technology to monitor or react to events and that 164 

communicates using digital signals and data, as opposed to analog communications.  By 165 

computerized technology, I do not mean that there is a modern PC on every device, but 166 

there is “intelligence” in the device itself.  167 

Q. What work is included in the Automated Switches and Reclosers project? 168 
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A. There are five categories of work: 169 

1. Installing advanced technology 12 kV switches and reclosers on selected 170 
distribution line throughout the service territory including the pilot installation of 171 
S&C Intellirupter™ pulse reclosers in the AMI Pilot footprint.  172 

2. Installing automatic line restoration devices on selected 34 kV lines throughout 173 
the service territory. 174 

3. Piloting automated switching technology on Underground Feeders.   175 

4. Upgrading existing radio control systems to the SilverSpring secure network.   176 

5. Upgrading controllers and control software on existing 34 kV distributed 177 
intelligence switches. 178 

Q. How should the work included in the Automated Switches and Reclosers project be 179 

functionalized? 180 

A. The work proposed in Automated Switches and Reclosers project is 100% distribution.  181 

In all cases, the equipment and systems are designed to facilitate the functions that, under 182 

the Seven-Factor Test are local delivery.   183 

Q. What communication system will these devices and systems use? 184 

A. They will communicate using the SilverSpring Networks communications network that is 185 

being deployed as well for the purposes of the AMI Pilot.  That system allows these 186 

devices to inter-operate and to serve as data collection points for facilitating data storage 187 

and analysis directed at active prevention of service interruptions.  Sixty automated 188 

digital switches and reclosers will be concentrated in the Maywood and Chicago AMI 189 

footprints.  They will utilize the SilverSpring network as part of an aggressive overall 190 

migration to a cyber-secure communications system at ComEd.  Inside and outside of the 191 

AMI footprints, the controllers for the existing reclosers and switches that are not 192 
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replaced or otherwise superseded by the new automated devices will be upgraded to 193 

operate on the new cyber-secure SilverSpring network.  194 

Q. What types of technologies or devices will be used? 195 

A. ComEd will use devices that use industry standard protocols, are strongly interoperable, 196 

and meet security requirements that follow the guidelines from The National Institute of 197 

Standards and Technology (“NIST”).   198 

Q. Are there any other facts you want to bring to the Commission’s attention concerning this 199 

work? 200 

A. Yes.  A principal vendor for much of the equipment used on this project is S&C Electric.  201 

S&C, a maker of cutting edge delivery system devices, is a long time vendor to ComEd 202 

and a Chicago-based company that also has local manufacturing facilities.  The use of 203 

S&C will add to the local stimulus benefit discussed in more detail by Dr. Hemphill. 204 

1. 12 kV Switches & Reclosers 205 

Q. Can you describe the installation of Automatic Switches and Reclosers on 12 kV volt 206 

distribution facilities? 207 

A. ComEd will install automated switches on 388 of its 12 kV volt distribution lines.  These 208 

switches will be capable of both remote control through human intervention and of 209 

automatic operation.  The switches have sufficient native intelligence that they can decide 210 

to operate based not only on the condition of the system but also where they are located.  211 

Each device has their own computerized, programmable intelligence, that is capable of  212 

communicating with other switches and of sending relevant data back and forth digitally 213 

over the same communication system as can carry AMI data. The objective of the project 214 
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is to allow, in the event of a permanent fault, service to customers located on non-faulted 215 

sections of the line to be restored almost immediately, without human intervention.  In 216 

addition to avoiding customer interruptions, benefits of the automated reclosers include 217 

reducing the cost of locating faults, while improving preventative maintenance efficiency.   218 

Because these devices do not rely on AMI meters per se and can be used under a 219 

variety of circumstances, ComEd will install them throughout the system.  However, we 220 

do want to ensure that there is a sufficient installation within the AMI pilot footprint to 221 

allow us to evaluate their performance along side other Smart Grid devices.  Therefore, 222 

ComEd proposes to install 50 S&C Intelli-rupter Switchers with Intelli-TEAM II control 223 

on 12.5 kV lines in the AMI footprint areas and up to 530 S&C Intelli-rupter Switches 224 

and Cooper Nova Reclosers on 12.5 kV lines outside of the AMI footprint areas. 225 

Cooper NOVA reclosers, are three-phase, vacuum-interrupting devices for use on 226 

the 12 kV distribution system.  S&C Intelli-rupters, which use next generation Pulse 227 

Closing technology, will be used as a mid-circuit and/or tie reclosing device on the 12 kV 228 

system.  A pulse recloser is different than a regular recloser – even a regular recloser 229 

using Smart Grid technology – in that instead of simply restoring power to a line or 230 

segment after a fault in order to determine if the fault has cleared, a pulse recloser sends 231 

out a very rapid pulse at a lower power level to determine if a fault remains.  The 232 

objective of these devices is to improve equipment longevity by reducing fault currents 233 

and also potentially, if the technology performs as desired, improve safety by reducing 234 

the chance of sending full power even briefly into a downed line.   235 

Q. Can you provide a more detailed description of how these devices will be deployed? 236 
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A. Yes.  ComEd will install these devices in such a way that faulted portions of a 237 

distribution line can be isolated.  There are three possible standard schemes of automated 238 

reclosers that may be deployed based upon the loading, configuration, number of 239 

customers affected, reliability performance and expected benefit on the impacted 240 

distribution lines.  The standard schemes are: (1) Installation of a single device near the 241 

mid-point of the distribution line; (2) A half-loop scheme consisting of a single device 242 

near the mid-point of the distribution line and an automated tie recloser to an adjacent 243 

distribution line; (3) A full-loop scheme consisting of two distribution lines each with a 244 

devices located near the mid-point of the line and an automated tie between the two lines. 245 

Q. Can you please describe the operation of each of the three standard schemes? 246 

A. For the first scheme, which is the installation of a recloser near the mid-point of the 247 

distribution line, there are two possible operating scenarios depending on where a fault 248 

occurs.  In the first operating scenario, if the fault occurs in the section of line after the 249 

recloser, the substation circuit breaker will remain closed when the fault occurs, while the 250 

recloser will attempt to clear the fault by re-energizing the line twice.  For the first 251 

reclose attempt, the recloser will de-energize and wait two seconds before closing to re-252 

energize the line.  If the fault persists, the recloser will open once again to de-energize the 253 

line.  For the second reclose attempt, the recloser will wait thirty seconds before closing 254 

to re-energize the line.  If the fault is still present, the recloser will open once again to de-255 

energize the line and lock it in an open state from this point forward.  At this point, a 256 

ComEd crew would need to be sent to determine the nature of the fault.  Throughout this 257 

entire sequence, all the customers in the first half of the line remain in service.  The 258 

second operating scenario is for a fault that occurs between the substation circuit breaker 259 
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and the recloser.  In this case, the substation circuit breaker would follow the same 260 

reclosing attempts as described above for the recloser, with the only difference being that 261 

all customers on the line would be momentarily interrupted during the reclosing attempts.  262 

For each of the other two schemes, the operation becomes more complex because 263 

additional devices are now required to work together in a coordinated manner.  264 

Generally, the operation of the reclosers near the mid-point of the line is similar to that 265 

described for the first scheme.  However, with the addition of the automated tie reclosers 266 

between adjacent lines, it becomes possible for the second half of the lines to be re-267 

energized when a fault is located in the section of line between the substation and the 268 

recloser. I have included schematics for each of the schemes and operation sequence as 269 

ComEd Ex. 5.1.  270 

Q. How does ComEd decide which distribution lines are selected? 271 

A. ComEd has developed a methodology for the selection and deployment of the automated 272 

switches and reclosers.  Conceptually, the selection criterion is based on the impact to the 273 

reliability of the distribution lines in terms of customer interruptions.   As I said, the area 274 

in which these devices will be installed is not limited to the AMI footprint.   275 

Q. Can you describe the distribution line selection process in greater detail? 276 

A. This program will impact customers all across the ComEd service territory.  While 50 277 

devices will be deployed in the AMI footprint to demonstrate a fully integrated Smart 278 

Grid, the remaining device locations were selected across the service territory to ensure 279 

the largest impact on reliability.   280 
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Distribution lines with high numbers of lockouts (the substation protective device 281 

opens and interrupts all customers on a line) receive selection priority in order to drive 282 

improvement in reducing the number of customer interruptions.  The previous history of 283 

distribution line lockouts is used to select potential candidates.  In order to obtain the 284 

largest potential reduction in the frequency of interruption, distribution lines are 285 

examined to identify lines that demonstrate a pattern of repeat interruptions and high 286 

customer impact (count).  These lines have a higher probability of experiencing a repeat 287 

interruption in the next twelve months.   288 

Q. Is the installation of 12 kV switches and reclosers a pilot? 289 

A. Not in general.  The installation within the AMI Pilot footprint can be thought of as 290 

supportive of the AMI Pilot and the demonstration of an integrated Smart Grid, but in 291 

general this is a proven technology being applied meeting the new security and 292 

interoperability standards.  It’s size does not commit ComEd to this vendor and 293 

technology for all time, but its purpose it to begin achieving operational benefits, not just 294 

to test the technology. 295 

Q. What other options or technologies were considered? 296 

A. ComEd has evaluated a number of technologies and devices before making the selection 297 

of reclosers.  ComEd evaluated schemes using both fault interrupt and non-fault interrupt 298 

capable devices positioned on the distribution lines outside of the substation and schemes 299 

that required peer-to-peer communication between devices.  In our final analysis, we 300 

selected fault interrupt capable devices for positioning on the distribution lines.  Fault 301 

interrupt devices decrease the number of customers that experience momentary 302 
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interruptions in an auto-restoration scheme.  If non-fault interrupt devices were to be 303 

deployed, an upstream fault capable device (i.e., substation circuit breaker), is required to 304 

interrupt the fault first before the non-fault interrupt device can open or close in an 305 

attempt to isolate the faulted section of line.  This basically means that all customers on 306 

the faulted line will experience a momentary outage during the fault isolation sequence.  307 

We have also chosen a device that while capable of future peer-to-peer communication 308 

between devices, can also be operated in a standalone manner.  This allows gaining the 309 

benefits of improved service today, while positioning ourselves for more complex 310 

enhanced operations in the future.   311 

2. Automatic Line Restoration Switches on 34 kV Lines 312 

Q. Can you describe the 34 kV Automatic Line Restoration Switch (“ALRS”) project? 313 

A. ComEd will install approximately 90 S&C SCADA-Mate Automatic Line Restoration 314 

Switches (“ALRS”) with Intelli-TEAM® II controls on 34 kV lines, as well as the 315 

communication infrastructure required to support the two-way and peer-to-peer 316 

communication to each ALRS switch.  This technology allows remote fault isolation and 317 

service restoration, minimizing the scope of outages.  The ALRS switches also provide 318 

remote line monitoring capability and automatic reconfiguration. 319 

This project will expand the automatic line reconfiguration capabilities of 320 

ComEd’s existing 34 kV distribution lines.  For these lines, automatic reconfiguration is 321 

accomplished by a “team” of multiple switches.  The ALRS devices are designed to 322 

operate automatically based on intelligent peer-to-peer distributed control and are 323 

designed to work together to automatically isolate sections of a 34 kV line that are faulted 324 

and reconnect the un-faulted sections to an available supply source, all without the 325 
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necessity of human  intervention.  This is possible is because the devices communicate 326 

with one another rapidly and in real time and because their native intelligence interacts 327 

with its peers to implement an appropriate reconfiguration.  The objective of the project 328 

is to reduce the potential impact of interruptions on the 34 kV system – a system that both 329 

supports local distribution substations called “Distribution Centers” (or “DCs”) and 330 

supplies power to large customers directly. 331 

As with the 12 kV devices, 34 kV ALRS devices do not rely on AMI meters per 332 

se, so ComEd will install them throughout its system.  We project that 7 S&C ALRS 333 

devices with Intelli-TEAM® II controls will be installed on 34 kV lines in the AMI Pilot 334 

footprint and 83 such devices will be installed in other portions of our service territory.   335 

Q. What will be the extent of this protection once the work is complete? 336 

A. The addition of these switches will provide automatic reconfiguration capabilities 337 

affecting 90 ComEd DCs.  A typical DC serves between two to five thousand customers.  338 

If the source line were interrupted to one of these substations, the ALRS would 339 

automatically reconfigure the 34,000 volt line to restore the substation to an available 340 

source, thus avoiding an extended interruption for the customers served by that 341 

substation. 342 

Q. How does this project relate to ComEd’s existing ALRS systems? 343 

A. ComEd already has approximately eight hundred sixty-six (866) ALRSs in service on its 344 

34 kV volt lines; this project will extend the ALRSs to further improve the reliability of 345 

the 34 kV volt system.  The expansion of the ALRS switches is made possible by recent 346 

technological enhancements added to the ALRS control logic and inter-device 347 
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communications.  The technology ComEd has deployed had limitations, one of which 348 

limited the number of switches that could operate as part of a “team” to seven.  This had 349 

been a limiting factor since the switches were first installed in the late 1990s.  While the 350 

system still provided a significant improvement in reliability, the seven device limitation 351 

restricted what could be accomplished in areas with a relatively high number of small 352 

substations.  The new control system technology permits virtually an unlimited number 353 

of switches to work together as a “team.” 354 

The decision to propose this work was based on comparing the cost per avoided 355 

customer interruption between this project and other reliability programs.  That analysis 356 

ranked this project as having the second lowest cost per avoided customer interruption, 357 

behind the installation of Automated Switches and Reclosers on the 12 kV distribution 358 

system.  Of course, that does not mean that it can be used everywhere – locations may 359 

still exist where it will not be feasible to employ – but this work will significantly expand 360 

the benefits that we can realize.   361 

Q. How is the deployment of the switches being prioritized? 362 

A. Prioritization is based upon historic outage performance of the 34 kV distribution lines 363 

serving the unprotected DCs.  A lockout reliability index is calculated by summing and 364 

weighing historical lockouts.  A lockout is defined as the substation protective device 365 

opening and interrupting all customers on a line.  A non-lockout reliability index is 366 

similarly calculated based on non-lockout outages.  A priority score is then determined by 367 

summing the lockout and non-lockout reliability indices weighted by the number of 368 

customers served by the DCs.     369 
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3. Pilot Use of Automated Switching  370 
Technology on Underground Feeders 371 

Q. Can you describe the work entailed with piloting the use of 12 kV Automated Switching 372 

Technology on Underground Feeders? 373 

A. Yes, but first I need to present some brief background.  Underground feeders are 374 

operationally different in some respects from overhead lines.  In some cases, this is just 375 

because they are underground.  But, because of the cable design, type of insulation, and 376 

other unique electrical properties, they can act differently.  In addition, they present 377 

different reliability challenges.  For example, while overhead lines (in general) fail more 378 

often due to their exposure to numerous elements (cars, trucks, lightning trees, wind,  379 

wildlife, etc.) they are (in general) both less expensive and easier and quicker to repair 380 

when they do fail.  Overhead lines also experience transient faults, which can be self-381 

clearing, such as a momentary tree contact. Few if any underground faults are transient 382 

since the cable is designed and insulated for contact with the ground so a recloser would 383 

simply send energy into a fault. Therefore, one relevant difference is that underground 384 

lines cannot use reclosers in the normal sense. 385 

For this application, ComEd proposes to pilot automated switching technology on 386 

selected underground feeders.  ComEd proposes to install devices that act like very 387 

rapidly functioning breakers.  They detect a fault and, when they operate, they both limit 388 

the extent of a fault and give information about where the fault is.  They can also be 389 

installed “mid-line,” and function as automated sectionalizing switches.  Because of their 390 

extreme speed, they also are expected to have a safety benefit.     391 

ComEd proposes to install this technology on at least ten underground lines in 392 

areas of its service territory with a heavy concentration of underground lines.  Although 393 
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this work is a pilot, ComEd has not picked a single vendor and may use several different 394 

technologies, manufacturers, and capabilities.  395 

4. Control Communication System Upgrade 396 

Q. Please describe the Control Communication System Upgrade work that ComEd 397 

proposes? 398 

A. ComEd will upgrade certain existing radio based control systems to use the new 399 

SilverSpring secure and interoperable network.  This work is system-wide and is not 400 

limited to the AMI Pilot footprint. 401 

Q. What are the benefits of this work? 402 

A. There are several benefits to this work.  First of all, the Silver Spring Smart Grid mesh 403 

communication infrastructure will provide peer-to-peer communications so that the 404 

devices will coordinate operations autonomously, as well as proving peer-to-enterprise 405 

communications for central control and indication.  SilverSpring Networks utilizes a 406 

highly secure and interoperable mesh radio technology.  The system also meets all NIST 407 

security and interoperability rules.  Although these rules do not apply to legacy systems 408 

(such as the ComEd radio system), it is desirable to comply.  One of the benefits of the 409 

Silver Spring network is that it does. 410 

In addition, the same SilverSpring network also supports ComEd’s AMI Pilot 411 

and, if that pilot is successful, there is a potential AMI rollout to ComEd’s entire service 412 

territory.  Given the variety of Smart Grid functions, it only makes sense to use an 413 

infrastructure that can robustly handle a variety Smart Grid applications.  414 
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5. Upgraded Controllers and Control  415 
Software on Distributed Intelligence Switches 416 

Q. Please describe this work and why ComEd decided to propose it? 417 

A. ComEd will upgrade the controllers and control software on existing 34 kV ALRS 418 

switches to Intelli-TEAM® II from Intelli-TEAM® I.  First, this upgrade adds security and 419 

functionality to the existing installed switches, without the need to install entirely new 420 

devices.  As I noted in discussing the new Intelli-TEAM® II 34 kV ALRS switches, this 421 

results in an increase in the number of devices that can be operated as a team and, 422 

therefore, increases the number of DC substations and 34 kV lines that can be 423 

coordinated.  It also permits upgrading the communication system to a secure digital 424 

platform.   425 

6. Projected Benefits 426 

Q. What are the operational benefits provided by the automated switch and recloser project? 427 

A. The project will generate reliability improvements by minimizing the service area 428 

requiring isolation during a fault event thereby reducing the number of customers 429 

affected by a given outage.  This is accomplished by opening and closing 430 

switches/reclosers in an intelligent manner to reduce the impact of a fault on the system, 431 

such as a downed power line.  Additionally, the system will dramatically improve the 432 

ability to locate the fault event, reducing the time to repair the failure while minimizing 433 

the likelihood of a repeat event.   434 

The largest benefits of the 12 kV automated reclosers project are in terms of 435 

reduced frequency of interruption.  It is expected that this project will save approximately 436 

300,000 customer interruptions annually once all the devices are installed.  437 
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Further, ALRS together with associated microprocessor based controllers and 438 

associated communication infrastructure provide a means to automatically re-configure 439 

the distribution system to re-align the flow of electricity around a fault.  Additional 440 

installations of ALRSs will extend the reliability improvements to more customers.  As a 441 

result, customers will be expected to see a significant decrease in the number of 442 

interruptions, as ALRSs help to isolate problematic line sections on the system and 443 

facilitate quicker restoration times by dispatching crews directly to the line section with 444 

the actual problem. 445 

Q. Have you been able to quantify these benefits? 446 

A. The ALRS devices, upgraded communications, and new control systems are expected to 447 

save approximately one hundred thousand customer interruptions.  The reliability 448 

benefits are discussed further in the testimony of Mr. Artze (ComEd Ex. 6.0) and the 449 

report he sponsors (ComEd Ex. 6.1). 450 

C. Dynamic Voltage Management 451 

Q. Can you describe the Dynamic Voltage Management project? 452 

A. The Dynamic Voltage Management project integrates two components, a pilot of 453 

Conservation Voltage Reduction (“CVR”) and dynamic active capacitor control 454 

equipment, both designed to permit ComEd to more effectively monitor and control 455 

voltage on its system.  The result will be both operational and environmental benefits.   456 

Q. How is this project functionalized? 457 

A. This work is all distribution.  The nature of the project dictates that it will be confined to 458 

distribution facilities.    459 
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Q. What is the Dynamic Voltage Management project? 460 

A. The first component is a pilot of Conservation Voltage Reduction (“CVR”).  The concept 461 

behind CVR begins with the fact that all utilities, of necessity, have been required to 462 

deliver electricity to customers at higher than legally required voltages and to expend 463 

more energy producing reactive power rather than theoretically required simply because 464 

any conventional distribution system must have sufficient margins for error to ensure 465 

that, absent system failures, all customers served by a feeder receive power at adequate 466 

voltage.   467 

Smart Grid technology, however, allows us to dynamically regulate the feeder 468 

voltage through a closed loop control system.  By using Smart Grid technology, utilities 469 

can actually monitor distribution voltages and VARs (a unit of reactive power) at various 470 

places out on the feeder, not just at the station, or other major facilities.  Moreover, Smart 471 

Grid technology enables utilities to respond not just by changing feeder voltages in the 472 

aggregate, but by optimizing the use of tools such as variable transformer taps and 473 

capacitors to control voltage locally.  Smart Grid enabled CVR can thereby deliver 474 

voltage to the customer in a carefully managed narrower band and at a lower average 475 

voltage, but well within the existing regulatory limits.  476 

Using these Smart Grid technologies, we should be able to operate these parts of 477 

the system at a 2.5% voltage reduction from traditional levels while still maintaining the 478 

voltage to the customer within the regulatory limits.  The result promises to be real 479 

energy savings.  CVR will result in lower line losses and customer energy usage with 480 

commensurately lower costs, fuel use, and emissions.  The project will also improve the 481 

efficiency of the distribution system by reducing electrical losses. 482 
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Q. What are the CVR pilot’s learning objectives? 483 

A. ComEd’s primary goal is to assess how CVR functions in the field, how much it costs, 484 

and what the benefits are of a CVR system versus a more modest voltage management 485 

system.  CVR can also provide monitoring functions for implementation of a condition-486 

based maintenance program, and we will study that as well.  Finally, the pilot seeks to 487 

identify any other benefits and requirements that could result from a broader 488 

implementation. 489 

Q. How and where does ComEd propose to deploy CVR during the pilot? 490 

A. This demonstration of CVR applying a control loop that includes voltage monitoring at 491 

the customer’s meter is a new technology that involves complex integration issues.  492 

Therefore, ComEd proposes to implement CVR first on a pilot basis.  Because AMI data 493 

is important to making CVR work, our pilot installations must be in the AMI Pilot 494 

footprint.  Based on their characteristics and size, we have tentatively chosen Oak Park 495 

and Berwyn substations for the pilot.   496 

Q. What equipment will be installed for the Dynamic Voltage Management pilot? 497 

A. ComEd will install advanced distributed, micro-processor based voltage control systems 498 

on twenty-one feeders originating at two large distribution substations.  These systems 499 

will include: 500 

• Microprocessor based feeder relays to monitor both real (kW) and reactive (kVA) 501 

power;  502 

• Digital substation transformer tap changer controls; 503 

• Additional pole-top capacitors as required;    504 
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• Digital controls for all pole-top capacitor banks; 505 

• A central controller that minimizes feeder reactive power flow while maintaining 506 

minimum voltage delivered to customers, individually by feeder; 507 

• Digital communications between sensors, capacitor control, and the central controller; 508 

• Data communications using the interoperable and highly secure SilverSpring mesh 509 

radio technology; and 510 

• Measure voltage at certain customer locations using AMI meter capability to ensure 511 

adequate voltage regulation.  512 

Q. How will these systems operate together in practice? 513 

A. ComEd will use an integrated Volt/VAR control system to determine the optimal settings 514 

for all distribution voltage regulating and control devices.  This will be accomplished 515 

through the introduction of distribution feeder capacitors and substation capacitors using 516 

real and reactive power measurements of feeder and substation loading.  Capacitors 517 

would be switched to improve energy efficiency in feeder conductors and substation 518 

transformers in real time.  A regional or substation based computer will monitor real time 519 

loading and send open and close signals via communications to a control at each 520 

capacitor.  The local capacitor control would be equipped with high and low voltage 521 

override where appropriate.  Feeder and substation capacitors will be remotely switched 522 

on or off to minimize the flow of reactive power through the transformers and feeders.  523 

Energy losses in the transformers and feeders will be minimized when the reactive power 524 

is minimized.  The control system will track the current status of each capacitor and have 525 

a set of rules to support the selection of the sequence of capacitors to be controlled.  As 526 

each capacitor is switched, the reactive power of the associated feeder will be monitored 527 
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to confirm that the capacitor operated as intended.  Actual voltage readings at customers 528 

via the AMI system will ensure proper voltage.  Non-compliant operation will be logged 529 

to initiate corrective maintenance.  Minimizing feeder reactive power flow will improve 530 

voltage levels during peak load conditions and correct excessive voltage levels that can 531 

occur during light loading.  Minimizing reactive power loading on substation 532 

transformers and feeders will result in reduced energy purchased for losses and reduced 533 

operation of substation transformer voltage regulation equipment resulting in longer life 534 

and reduced Operating and Maintenance expenses.  And the availability of real-time 535 

status of feeder capacitors will enable more cost-effective condition-based maintenance.  536 

A 1.0% reduction of the voltage delivered to a customer can result in up to a 0.7% 537 

reduction in energy used. 538 

Q. What are the estimated benefits of the Dynamic Voltage Management project? 539 

A. The benefits are both economic and environmental.  The economic benefits include (1) 540 

reduced energy cost to customers (approximately 7,000 MWh annual energy reduction); 541 

(2) lower distribution losses (approximately 1800 MWh annual energy loss reduction); 542 

and (3) lower Operating and Maintenance (“O&M”) costs ($2,500 annual reduction in 543 

O&M costs.  Environmental benefits include a reduction in CO2 emissions.  These 544 

benefits are also discussed in the direct testimony of Mr. Artze (ComEd Ex. 6.0) and the 545 

report that he sponsors (ComEd Ex. 6.02). 546 

D. Advanced Technology Enhanced Substations 547 

Q. Can you describe the Advanced Technology Enhanced Substations project? 548 
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A. The project involves the installation of smart grid technologies including microprocessor-549 

based protective relays, disturbance monitors, smart sensors, control computers, and other 550 

related devices at selected substations and on certain lines that supply them.  The 551 

capabilities of such a substation will vary depending on the type and amount of smart 552 

technology that is deployed.  Smart grid equipment can enable field data analysis by the 553 

substation relays, a substation computer, or a central archival system.  Circuit breakers, 554 

disconnects, lightning arrestors, wire, and other components can be serviced by cost-555 

saving predictive maintenance techniques depending on the level of smart grid 556 

technology deployment.  Likewise, would-be faults may be anticipated, located, and 557 

resolved before becoming an outage, and, should a fault occur, the protective relay 558 

equipment in the substation can make use of the distributed data collection from the field 559 

devices to determine the fault location on a multiple leg circuit.  This can reduce 560 

customer outage duration by engaging field crews faster and directing them to the fault 561 

location with enhanced precision.  562 

Q. What technologies will be used? 563 

A. The key technologies will include: 564 

 Microprocessor-based protective relays: Process the data from sensors and 565 

identify power system abnormalities requiring system isolation.  These relays 566 

typically operate within 16 milliseconds, as opposed to the slower 567 

electromechanical relays that they replace, limiting and confining damage by 568 

disconnecting the failed asset from the system.  In conjunction with isolating 569 

abnormalities, relays reconfigure the substation to maintain power delivery to 570 

customers.  Relays also act as a data capture device for abnormalities, enabling 571 
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engineering staff and computer-based tools to analyze event records, while 572 

allowing archiving of the event for future reference.  573 

 Sensors: Convert voltage, current and temperature to values suitable for 574 

protective relays and monitoring systems.  These sensors monitor equipment (e.g., 575 

temperature, fan speed) and system parameters (e.g., voltage, load) relevant to 576 

both operations and the health and condition of key assets such as substation class 577 

power transformers.  We hope to develop data and analysis tools that can help us 578 

better predict future equipment failure and focus preventive maintenance. 579 

 Substation computers:  Store, trend and transmit data from the protective relays 580 

and monitoring devices to determine enhanced maintenance intervals, improve 581 

reliability, avoid future emergent failures and reduce cost.  The computers will 582 

constantly review data using goal specific algorithms to monitor power system 583 

components and trends for transformers and other substation components. 584 

 Communications networks: Link the sensors, protective relays, and substation 585 

computer and provide cyber secure restricted access from the utility enterprise 586 

network.  587 

The focus of the Enhanced Substation project is to integrate the microprocessor-588 

based protective relays, modern Supervisory Control and Data Acquisition (“SCADA”) 589 

technologies and distribution automation devices via an interoperable, standards-driven 590 

communications platform.  The key goals include utilizing microprocessor technology to 591 

improve personnel safety, facilitate the ability to easily integrate distributed generation, 592 

improve reliability, increase material condition awareness and ultimately reduce costs to 593 
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the consumer.  The Enhanced Substation will anticipate, locate, and mitigate a variety of 594 

future system and equipment faults.  Should a fault occur, the protective relay equipment 595 

in the substation would use field device data distributed over the communications 596 

platform to determine fault location with improved precision.  This will reduce customer 597 

outage durations and increase crew efficiencies.  Equipment at an Enhanced Substation 598 

will also allow field data analysis by the substation relays, substation computer, and a 599 

central archival system.   600 

Q. What work will be performed as part of the Advanced Technology Enhanced Substations 601 

project? 602 

A. The CASGrid plan calls for ComEd to install: (1) 875 microprocessor relay upgrades at 603 

approximately 35 substations; (2) 57 transformer monitoring devices; (3) 3 digital 604 

disturbance monitoring data recorders; and (4) Conversion of four substations to fully 605 

integrated Intelligent Substations (which includes 371 microprocessor relay upgrades).   606 

Q. What do you mean by an “Intelligent Substation?” 607 

A. When the full complement of Enhanced Substation technologies are installed, we call it 608 

an “Intelligent Substation.”  They use microprocessor-based relays coupled with 609 

disturbance monitoring to provide enhanced fault data capture which, when combined 610 

with the other elements of the Smart Grid, will provide valuable power system data to 611 

operating, maintenance, and engineering departments.  Disturbance monitoring devices 612 

will continuously monitor the voltage and current at key locations on the power delivery 613 

system.  When a disturbance event occurs such as tree contact, lightning, or a component 614 

failure, the recorder will capture a snapshot of the event that is used for analysis.  615 
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Analysis of the data will determine the location and cause of the disturbance as well as 616 

make sure that the protective relay scheme isolated the event as designed.  Disturbance 617 

monitoring will be one of the data sources that will be used as an input to the intelligent 618 

substation analysis tool.  In addition, Smart Grid enhanced distribution line protection 619 

will address breaker failure.  If a substation breaker should fail to clear a fault and remain 620 

closed, extensive conductor damage and meltdown can occur until the substation backup 621 

relaying protection operates.  The addition of microprocessor relays expedites backup 622 

protection operations, reducing or avoiding conductor damage and ultimately reducing 623 

customer restoration time.  In addition, because of their data transport needs, they may 624 

also employ an interoperable, standards-driven backbone communications platform.   625 

Q. Where will the Intelligent Substations be located? 626 

A. Four substations were identified, two in the Maywood Operating Center (Berwyn and 627 

Oak Park) footprint and two in the City of Chicago (2016 Olympic footprint - University 628 

and Washington Park) for conversion to Intelligent Substations.  The two substations in 629 

the Maywood Operating Center will also be fitted with the Dynamic Voltage 630 

Management functionality (discussed above) allowing integration with the voltage 631 

measurement capabilities and communication infrastructure of the AMI meters in the 632 

AMI Pilot footprint area.  The two City of Chicago substations will be designed to 633 

incorporate Dynamic Voltage Management functionality, but its deployment there will 634 

await review of the previous two installations.   635 

Q. What other functionalities will be installed outside of the Intelligent Substations? 636 
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A. 155 of the 875 microprocessor relays will be installed on 12 kV lines with a type of relay 637 

called a “definite-time overcurrent” relay, in order to improve their tripping times, i.e., 638 

the amount of time the relay takes to disconnect the line in the event of a fault.  These 639 

12 kV lines originate at a variety of the substations.  In addition to the other benefits of 640 

microprocessor relays, these upgrades will also improve worker safety beyond that of 641 

generally accepted electromechanical relays by reducing Arc Flash exposure. The 642 

remaining relay upgrades will take place at approximately 35 substations across the 643 

service territory. 644 

ComEd will also install disturbance monitoring and recording functions at three 645 

substations to collect data on system events and provide information previously not 646 

available to operators.  Installation at the three locations allows ComEd to fully meet the 647 

Dynamic Disturbance Recorder requirements established by NERC (PRC-002-RFC-01) 648 

throughout the company.  649 

Fifty-seven advanced monitors and sensors that will be installed to remotely 650 

monitor the health of large power transformers.  These devices will provide early warning 651 

signs of problems and support condition-based maintenance.  The majority of these 652 

installations will be on bulk power system transformers.  Locations were selected based 653 

upon the asset value and system criticality.   654 

Q. What are the benefits of the Enhanced Substation Project? 655 

A. The benefits include economic, improved reliability, and environmental.  The economic 656 

benefits include lower Operating & Maintenance (“O&M”) costs from reduced corrective 657 

maintenance of older obsolete equipment, such as about $4.4 million of annual avoided 658 

costs from transformer failures.  Improved reliability relates to reduced outage durations 659 
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through fault analysis and results from real time access to the relays to reduce the time 660 

required to evaluate faults and the ability to remotely operate all circuit breakers.  The 661 

environmental benefits include the extended transformer life and prevention of 662 

catastrophic failure.    663 

Q. How should the Advanced Technology Enhanced Substation project work be 664 

functionalized?  665 

A. Under the Seven-Factor Test, the majority of the work will be distribution.  The 666 

Intelligent substations are all distribution supply substations and the 12 kV lines that the 667 

feed are all distribution.  It is likely that about 25% of the relays with be functionalized as 668 

transmission, depending upon final installation choices.  Also, the vast majority of the 669 

advanced monitors and sensors to on the large bulk power transformers will be properly 670 

functionalized as transmission.   671 

E. Communications Support Systems 672 

Q. What, generally, is the Communications Support Systems project? 673 

A. Communication is the foundation of an effective Smart Grid deployment.  The main 674 

objective of this project is to provide a multi-tiered, cyber-secure, interoperable, robust, 675 

and converged communications architecture with adequate capacity to meet the current 676 

and foreseeable future performance requirements of the Smart Grid.  ComEd proposes in 677 

this project to install major components of a fully NIST-compliant, layered four-tier 678 

network for the reliable and secure transport of data from the field back through the core 679 

of the network. ComEd will use open standard protocols within the communications 680 

infrastructure in order to leverage a converged network supporting multiple applications.   681 
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In addition, certain existing systems and technologies that are not compatible with 682 

this approach will be replaced and identified back office IT systems will be upgraded to 683 

accommodate Smart grid monitoring and control functions. 684 

Q. What particular systems will be replaced or installed? 685 

A. The Communications Support Systems project includes: 686 

• Approximately 370 miles of fiber optic cable and equipment will be installed 687 

primarily along transmission and distribution rights-of-way.  This state-of-the-art 688 

communication backbone system will pass through and interconnect with 689 

approximately 85 ComEd substations and offices.  It will permit the conversion of the 690 

locations having analog microware communication equipment into fiber optic 691 

“nodes” replacing the function of the microwave system and facilitating additional 692 

capabilities.  Upon completion of the fiber build-out, all locations having analog 693 

microwave will be upgraded within 6 years.  694 

• ComEd substations will be modified and/or converted to microprocessor-based 695 

remote terminal units (“RTUs”) that will utilize digital Internet Protocol (“IP”) 696 

communications.   697 

• Analog phone circuits at substations will be migrated to digital IP communications. 698 

• Communications with pumping plants used to circulate the coolant in existing 699 

underground fluid-filled high-voltage cable will be upgraded and additional digital 700 

pumping plant monitoring and telemetry equipment will be installed. 701 

• A master expansion of ComEd’s SCADA core network infrastructure will be 702 

implemented including standardizing to a secure interoperable communications 703 
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platform.  The SCADA application, databases, and computing capacity will be 704 

expanded to accommodate the increased demands from the installed smart grid 705 

applications.   706 

• This project will enable future SCADA data acquisition expansion, reduce cost, and 707 

provide higher SCADA telemetry reliability through the adoption of standard 708 

communication protocols.    709 

Q. What benefits are there to replacing the existing microwave communication system with 710 

fiber optic cable? 711 

A. The fiber optic system has several advantages.  Among them are an almost limitless  712 

information capacity, especially for the  demands of  new Smart Grid applications, 713 

increased signal  quality, and greater reliability.  The existing analog microwave system 714 

supports the high speed relaying on one hundred and twenty six 345 kV and two 765 kV 715 

transmission lines.  It is also used to support over 400 voice and data circuits.  It cannot 716 

practically handle the additional volume of data originating from literally millions of 717 

sources that the Smart Grid will entail.  Also, because of its topology, a single failure can 718 

impact numerous sites simultaneously.  Because the microwave system was installed in 719 

the 1960’s and 1970’s, it is also obsolete.  It is subject to drifting and background noise, 720 

requiring increased maintenance and skilled technicians to continually monitor and adjust 721 

the network.  To compound matters, the skills to maintain the system are no longer taught 722 

and must be learned on the job, and replacement parts are only available through reverse 723 

engineering or from reclaiming serviceable parts from systems that have failed or that 724 

must be replaced.  Fiber Optic systems offer a significant upgrade to the existing analog 725 
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microwave system while providing greater cyber security and additional bandwidth 726 

sufficient to provide a backhaul path for ComEd’s Smart Grid applications.   727 

Q. What benefit is there to replacing the existing RTUs with microprocessor-based and 728 

networked RTUs? 729 

A. RTUs that are microprocessor based and networked can directly tie to control functions, 730 

improving RTU function.  Moreover, many of the RTUs to be replaces are obsolete 731 

devices that are unique to ComEd and are increasingly difficult to maintain.  The new 732 

RTUs will not only use industry standard protocols, but will be selected to be 733 

interoperable with other Smart Grid technologies, including those to be installed in 734 

ComEd’s Intelligent Substations.   735 

Q. What are the benefits to replacing analog phone circuits at substations with digital IP 736 

communications? 737 

A. Analog phone lines will be replaced by either using fiber optic cable or a new WiMax 738 

radio frequency system.  Analog phone lines used for high-speed transmission relaying 739 

communications will be replaced using fiber optic cable.  Replacing analog phone lines 740 

used for distribution SCADA communications with a new WiMax radio frequency 741 

system will increase capacity, reliability, and functionality.  Because ComEd currently 742 

uses analog phone lines for backhaul of almost all data from ComEd’s 138-12 kV 743 

substations – our highest capacity purely distribution substations – this will also be a very 744 

useful backhaul channel for other Smart Grid data instead of having to lease additional 745 

analog phone circuits that do not have the same level of interoperability or functionality.  746 
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WiMax also supports the transmission of security or infrared video imaging because of 747 

its bandwidth capability.   748 

Q. What are the benefits to replacing analog communication systems at cable coolant 749 

pumping plants? 750 

A. The pumping plants are crucial to the operation and continued reliability of ComEd’s 751 

high-pressure fluid filled transmission cables.  The new communication system will not 752 

only be a more reliable means of sending and receiving data, but will provide added 753 

bandwidth that can be used to install and monitor additional sensors.   754 

Q. Can you please provide a detailed description of the SCADA Master Expansion and 755 

Communication Standardization project? 756 

A. This project will upgrade the ComEd SCADA system, which is presently seven years old 757 

and no longer supported by the vendor.  At the same time the computers that the system 758 

operates on will be upgraded and updated.   759 

Q. Why is it necessary for ComEd to upgrade its SCADA system? 760 

A. ComEd’s current SCADA system was developed when ComEd was still operating as a 761 

Transmission Control Area.  This changed in 2004, when ComEd became a member of a 762 

Regional Transmission Organization.  With this change, the current system has 763 

functionality that is no longer necessary.  Removing this functionality will allow the 764 

system to run more efficiently and effectively. In addition, ComEd’s present SCADA 765 

system is the vendor’s first generation that runs on Microsoft Windows®.  The latest 766 

version is three generations advanced from ComEd’s current version. 767 

Q. How does the SCADA Master Expansion facilitate the building of the smart grid? 768 
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A. The smart grid requires managing and leveraging enormous amounts of data.  SCADA 769 

systems are a key part of this as their name implies: Supervisory Control and Data 770 

Acquisition.  ComEd’s present SCADA system is capable of providing the status, 771 

open/close, for 400,000 points and an analog value such as voltage, current, etc. for 772 

150,000 points.  ComEd current utilization is approximately 290,000 status points and 773 

102,000 analog points.  To give an idea at how fast this capacity is consumed by  Smart 774 

Grid applications, the Automated Switches and Reclosers project can be used as an 775 

example.  Each of the approximately 700 automated reclosers consumes an estimated 34 776 

analog points and 42 status points in the SCADA system.  Therefore, under the current 777 

SCADA system, 700 new automated reclosers would consume approximately 23,800 778 

analog points or 49% of the remaining capacity and 29,400 status points, which 779 

represents 26% of the remaining capability.  Clearly, without a core SCADA upgrade, we 780 

cannot proceed with much additional Smart Gird deployment. 781 

Q. What will be the capacity of the new SCADA Master Expansion? 782 

A. The capacity of the upgraded SCADA Master Expansion  is expected to double the 783 

capacity of the present system.  The number of available analog points will increase to 784 

300,000 and the number of status points will increase to 800,000. 785 

Q. Are there any other benefits of the SCADA Master Expansion? 786 

A. Upgrading the core ComEd SCADA system will also provide benefits including:  787 

• Improved user interface that will reduce training challenges.  788 

• Improved screen design to present information to users in a more organized and 789 

informative manner. 790 
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• Improved security in alignment with the current NERC CIP standard.   791 

• New system upgrades that are directly related to NERC requirements, eliminating 792 

extra work to stay NERC compliant.  793 

• Updated programming functionality, i.e. a new State Estimation program algorithm 794 

with greater functionality. 795 

• Upgrading the system provides ComEd with the latest version of a vendors product, 796 

which eliminates the need to pay to add custom functionality to an old product. 797 

• Upgrading the system will include the migration from computer hardware and 798 

operating systems that are approaching their support sunset dates to new hardware 799 

and operating systems that have a longer support life.    800 

• The additional functionality of the improved and expanded system will allow ComEd 801 

to drop many of its own special or custom additions.  The removal of these special 802 

additions will make support more effective and less expensive.  Eliminating custom 803 

applications will make future upgrades and improvements less expensive and easier, 804 

and will reduce the risks inherent in and custom additions where ComEd is the lone 805 

user. 806 

• Upgrading the system will give it added flexibility to meet future needs and/or to 807 

respond to new proposals coming out of the workshop processes. 808 

Q. How can added SCADA functionality improve system operation? 809 

A. By using a SCADA system, ComEd is able to reduce the duration of customer outages by 810 

being able to remotely monitor and control field equipment.  The upgraded SCADA 811 



Docket No. 09-_____ 
ComEd Ex. 5.0 

Page 38 of 40 

system provides the user with an updated user interface, which allows more flexibility in 812 

viewing and analyzing data.  The new system also contains an updated algorithm that 813 

improves the ability to study the current state of the transmission system to determine if it 814 

is operating in its optimal state.  By operating in the optimal state there is less chance for 815 

outages caused by equipment failures.  816 

Q. How should the Communications Support Systems project work be functionalized?  817 

A. Under the Seven-Factor Test, the work under this project will be divided between 818 

transmission and distribution.  Those elements which will likely be 100% transmission 819 

are the fiber cable installation, which will initially be used for transmission purposes 820 

including transmission system relay communication, the upgrade of analog phone lines to 821 

digital, and the communication and monitoring of the underground transmission pumping 822 

plants.  Also, the vast majority of the advanced monitors and sensors to on the large bulk 823 

power transformers will be properly functionalized as transmission.  RTU upgrades and 824 

the SCADA master expansion will be approximately a 50-50% split.  It is likely that 825 

about 25% of the relays with be functionalized as transmission, depending upon final 826 

installation choices.  WiMax communications will be 100% distribution because it is 827 

used to communicate with distribution assets.   828 

III. Project Costs & Benefits Relating to Grid Modernization 829 

Q. Throughout your testimony you have described benefits of various grid modernization 830 

projects proposed by ComEd as part of the CASGrid proposal.  Has ComEd also 831 

evaluated these benefits holistically? 832 
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A. Yes.  An evaluation of the benefits, including those of the grid modernization projects 833 

was included in ComEd’s ARRA funding application to the DOE.  The discussion of the 834 

benefits and costs of the grid modernization projects begins on page 38 of the application 835 

and extends through the end of page 40.  The application is attached to ComEd’s Verified 836 

Petition as Attachment A and I adopt its conclusions regarding the benefits of the 837 

CASGrid grid modernization programs conclusions.  In addition, Navigant Consulting 838 

was retained to provide an even more in depth analysis of the costs and benefits of 839 

particular CASGrid projects that are likely to have large societal benefits and large 840 

financial benefits that flow directly to customers.  That analysis is presented by the 841 

testimony of Mr. Hector Artze (ComEd Ex. 6.0).   842 

Q. Are there any other benefits of the grid modernization projects proposed by ComEd as 843 

part of the CASGrid proposal that you wish to identify? 844 

A. Yes.  Apart from the project benefits identified for the DOE, approving CASGrid has 845 

another value for Illinois.  By placing many different types of devices on the Silver 846 

Spring network prior to full Smart Grid deployment, it will be a valuable “as installed” 847 

sea trial for the communications backbone.   848 

Q. What are the total forecasted project expenditures related to CASGrid projects you 849 

described in your testimony? 850 

A. ComEd estimates that the direct capital costs and Operating and Maintenance expenses 851 

are approximately as follows: 852 
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 Capital Expense Total
Distribution Automation - MCRs & Automatic Tie 
Switches    44,261,500                    -     44,261,500 

Distribution Automation – 34 kV ALRSs     7,036,400                    -      7,036,400 
IT1- IT2 Conversion with Radios    21,024,500                    -     21,024,500 
Distribution Automation- Dynamic Voltage 
Management     4,730,000        475,000      5,205,000 

Comm. Support Systems - SCADA Master 
Expansion     16,473,000     1,125,000     17,598,000 

Comm. Support Systems - Communications 
Standardization     2,896,600        548,800      3,445,400 

Comm. Support Systems –  
IP Enabled SCADA WAN Communications    20,005,000        202,000     20,207,000 

Comm. Support Systems –  
Analog Phone Upgrades to Digital IP        110,000                    -         110,000 

Comm. Support Systems –  
Fiber Ring Upgrades    56,000,000                    -     56,000,000 

Comm. Support Systems –  
RTU Upgrades to Digital IP        605,000                    -         605,000 

Communication Support Systems –  
Forced cooling monitoring systems     9,992,300                    -      9,992,300 

Intelligent Substation - Intelligent Substations     10,914,230                    -     10,914,230 
Intelligent Substation - Disturbance Monitoring        500,000                    -         500,000 
Intelligent Substation - Microprocessor Relay 
Upgrades     9,218,465                    -      9,218,465 

Intelligent Substation - Transformer Monitoring     2,000,100                    -      2,000,100 
Overall Project Management                    -     5,000,000      5,000,000 
 Total  205,767,095     7,350,800   213,117,895 

 853 
These amounts have been functionalized, as I described, between distribution and 854 

transmission, which is reflected in ComEd Ex. 7.06. 855 

Q. Does this complete your direct testimony? 856 

A. Yes.  857 


