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Please state your name and business address. 
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My name is Greg Rockrohr. My business address is 527 East Capitol Avenue, 

Springfield, Illinois 62701. 

By whom are you employed and in what capacity? 

I am employed by the Illinois Commerce Commission ("Commission") as a 

Senior Electrical Engineer in the Safety and Reliability Division. In my current 

position, I review various planning and operating practices at Illinois electric 

utilities and provide opinions or guidance to the Commission through Staff 

reports and testimony. 

What is your previous work experience? 

Prior to joining the Commission Staff ("Staff") in 2001, I was an electrical 

engineer at Pacific Gas and Electric Company in California for approximately 18 

years. Prior to that, I was an electrical engineer at Northern Indiana Public 

Service Company for approximately 3 years. I am a registered professional 

engineer in the state of California. 

What is your educational background? 

I hold a Bachelor of Science degree in Electrical Engineering from Valparaiso 

University. While ell)ployed in the utility industry and at the Commission, I have 

attended numerous classes and conferences relevant to electric utility 

operations. 

What is the purpose of your testimony? 

On June 13, 2012, Commonwealth Edison Company ("ComEd") filed, as Com Ed 

Ex. 10.6, an updated distribution loss study that is titled: "2011 ComEd 
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Distribution System Loss Factor Study." My testimony describes concerns I have 

regarding the content and conclusions in ComEd Ex. 10.6. Specifically, ComEd 

Ex. 10.6 appears to indicate that ComEd used assumptions that are illogical and 

incorrect when determining its updated distribution loss factors. My testimony 

recommends that ComEd provide additional explanations addressing these 

concerns, either prior to or in its rebuttal testimony. ComEd's June 13 filing date 

left little time for discovery, and my testimony is intended to inform Com Ed about 

the specific aspects of its distribution loss study about which I have concerns. 

What is the purpose of ComEd's distribution loss study in this proceeding? 

My understanding is that ComEd submitted the distribution loss study to quantify 

and allocate energy lost when supplying electricity to customers using its 

distribution system. Com Ed allocates distribution losses to each customer class 

based upon the estimated customer class load during various hours of the day 

and the typical distribution facilities used to supply members of each customer 

class. Upon study completion, Com Ed assigned each customer class a 

corresponding "distribution loss factor." This factor represents the electric energy 

that was lost on, or consumed by, ComEd's distribution system during the course 

of delivering the electricity to customers. I understand ComEd's distribution loss 

factors for each class to be expressed as a percentage of the electric energy 

delivered to customers in the class. It is my understanding that Com Ed 

submitted its 2011 ComEd Distribution System Loss Factor Study in this docket 

in response to the Commission's directive in its May 29, 2012, Final Order in 

Docket No. 11-0721, at page 173. 

2 



47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

Q. 

A. 

Docket No. 12-0321 
ICC Staff Exhibit 5.0 

What is your concern regarding the study that CornEd submitted? 

In response to Staff data request ("DR") GER 1.01, CornEd provided a study it 

used to estimate the weighted average of secondary and service losses for each 

customer class at peak load. The study is titled: "Com Ed Secondary and 

Service Loss Study," and is dated June 13, 2012.1 This study includes an 

explanation of the study's approach, as well as two appendices. The second 

column in Appendix 1 refers to various methods or models that include the 

distribution elements that Com Ed uses when supplying various customer 

categories. Appendix 2 provides schematic representations of the methods or 

models to which Appendix 1 refers. The first table in Appendix 1 includes the 

customer class "Single Family" and shows that Com Ed uses Model #1, Model #2, 

and Model #20 to supply customers in this class. The row for Model #1 lists 12 

customers on the transformer, but lists only 4 customers with service's. On page 

9, a review of the schematic used for Model 1 shows 12 customers on the 

transformer, and a separate service for each, or 12 customers with services 

(rather than the 4 indicated in Appendix 1). The next two rows in the same table 

in Appendix 1 show 12 single family customers per transformer for Model #2 and 

20 customers per transformer for Model #20. But the table in Appendix 1 

indicates only 4 customers using service elements for Model #2 and only 10 

customers for Model #20. These numbers of customers do not appear to match 

the number of customers shown in the schematics included Appendix 2, which 

show that each customer uses a service. In other words, the values Com Ed 

1 ComEd Ex. 10.6, p. 4. ComEd's response to Staff DR ENG 1.01 is included as Attachment A. 
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provides in Appendix 1 for the number of "SF" customers with services appear to 

be incorrect, so I would like Com Ed to further explain its entries in that table. 

Do you have any other concerns regarding the 2011 ComEd Distribution 

System Loss Factor Study, submitted as CornEd Ex. 10.6? 

Yes. My primary concern relates to ComEd's entries in Appendix C. Appendix 

C, titled: "2011 Loss Factors - Percent of Category Load Through Elements," 

shows several percentages that do not make sense to me. For example: 

• Appendix C shows that ComEd supplies 85% of category "SF" load with 

secondary elements and 56% with service elements. It is my understanding 

and belief that ComEd supplies all, or nearly all, "SF" customers with a 

service, and uses secondary elements for some srnaller percentage of "SF" 

customers. Therefore, my understanding of how ComEd supplies "SF" 

customers is different from what ComEd shows on Appendix C. I would 

expect the percentage for service elements to be at or near 100% and the 

percentage for secondary elements to be some number lower than the 

service percentage because I believe that Com Ed serves some "SF" 

customers directly from transformers without the need for secondary. The 

schematics in Appendix 2 to ComEd's June 13, 2012, Com Ed Secondary and 

Service Loss Study, included as Attachment A, and ComEd's response to 

DRs2 appear to corroborate my understanding. 

• Appendix C shows that Com Ed supplies 87% of category "SF _SH" load with 

secondary elements and 78% with service elements. As with "SF" customers, 

2 ComEd's response to Staff DR GER 1.04(b), included as Attachment B. 
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it is my understanding and belief that ComEd supplies all, or nearly all, 

"SF _SH" customers with a service and uses secondary elements for some 

smaller percentage of "SF" customers. The schematics in Appendix 2 to 

ComEd's June 13, 2012, ComEd Secondary and Service Loss Study, 

included as Attachment A, and ComEd's response to DRs3 appear to 

corroborate my understanding. 

• Appendix C shows that Com Ed supplies 100% of category "0-100 kW' load 

with both secondary and service elements. Again, this is different from my 

understanding of how ComEd supplies some "0-100 kW" customers. It is my 

understanding and belief that Com Ed supplies some percentage of customers 

in the "0-100 kW" category directly from transformers, and so would not use 

secondary elements in all cases. The schematics in Appendix 2 to ComEd's 

June 13, 2012, Com Ed Secondary and Service Loss Study, included as 

Attachment A, and ComEd's response to DRs4 appear to corroborate my 

understanding. 

Has CornEd provided any additional information in response to your DRs 

regarding Appendix C of CornEd Ex. 10.6? 

Yes. In response to Staff DR GER 1.04(a), ComEd stated: "The values for 
, 

Secondary and Service system elements listed in Appendix C represent the 

weighted energy loss as a percent of load for those elements expressed as a 

percent of the peak loss of the customer category that has the largest peak loss 

percentage. Unlike the other system elements in this table, the Secondary and 

3 ComEd's response to Staff DR GER 1.06(b), included as Attachment C. 
4 ComEd's response to Staff DR GER 1.09(b), included as Attachment D. 
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Service values do not represent the physical usage of the facilities by that 

customer category.',5 

Did ComEd's explanation satisfy you? 

No. If the entries that ComEd included in rows 19 and 20 of Appendix C of 

ComEd Ex. 10.6 do not represent what the table states they represent, then 

ComEd should not place those values in that table. They do not belong there. I 

found no note on Appendix C of Com Ed Ex. 10.6 to indicate that the values in 

rows 19 and 20 do not represent the percentage of category load through the 

secondary and service elements for each customer category, as the title of Table 

122 C indicates. 

123 Q. Do you have any additional comments or concerns regarding ComEd's 

124 determination of distribution losses attributed to secondary and service 

125 elements? 

126 A. Yes. Com Ed explains that it used only ten service installations in samples for 

127 most customer classes in order to determine its use of secondary and service 

128 elements to supply the class. 6 I am concerned that, given the number of 

129 

130 

131 

132 

customers in each customer class, sampling so few customers in each class may 

not provide an accurate picture of how Com Ed uses secondary and service 

elements to supply the class, or the distribution losses attributable to those 

elements.' 

5 ComEd's response to Staff DR GER 1.04(a), included as Attachment B. 
6 ComEd's response to Staff DR GER 1.02, included as Attachment E. 
7 ComEd provided the number of customers in each customer class on page 1 of Schedule A-3(a), 
included as Attachment F. 
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133 Q. What is your recommendation regarding CornEd presentation of 

134 distribution loss factors in the instant proceeding? 

135 A. ComEd should determine values for the percentage of category load through the 

136 secondary and service elements and include those values on Appendix C of 

137 Com Ed Ex. 10.6. In addition, referring to Appendix 1 in ComEd's June 13, 2012, 

138 "Com Ed Secondary and Service Loss Study," Com Ed should explain why it 

139 shows fewer customers in the "# of Customers on Service" column than in the "# 

140 of Customer on Transformer" column for "SF" and "SF _SH" customer classes. 

141 ComEd should also explain why it believes only ten customers from most 

142 customers classes provides an adequate sample for determining its use of 

143 secondary and service elements for those classes. 

144 Q. Does this conclude your prepared direct testimony? 

145 A. Yes. 
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Illinois Commerce Commission ("STAFF") Data Requt'sts 
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Attachment A 
Page 1 of 15 

Please provide a copy oftlIe "ComEd Secondary and Se-rvice Los':! Study" ~iated June 13. 2012. 
that C0mEd refc.rences on p<1gc: 4 of Com Ed Ex, 10,6 {201l ComEd Distribution System Loss 
Factor Stud}-'} filed June 13. ::012. 

RESPO"'SE: 

See the atwchmem labeled as GER 1.01 Attach 1. 
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Distribution system energy Joss factors are utilized to determine the amount of energy 
consumed in the delivery of power to end use customers, These factors are used to 
formulate the values listed in the CornEd Rate RDS tariff. The purpose ofthis study is 
to provide tl1e basis for estimating the- peak losses in secondary and service conductors 
by customer class_ The results of this analysis wi!! be used to determine overa!! 
distribution energy loss factors by customer dass. 

Study Approach 
Various configurations of secondar:l and service conductors are used to provide service 
to ComEd customers .. The location of customer and company facHities; magnitude of 
peak load; and design standards in effect at the time of instalffltion result in differences 
In tile facilities to SllPP~Y individual custarnefS. For the purpose of this study, conductor 
types and configurations contained in current CornEd engineering standards wefe 
utilized_ 

A random sample of '10 Gustomers in each of the GlistOlner c!asses was used to 
determine the frequency of occurrence of overhead, underground or high-rise 
configuration for the secondary and Sari/1ce conductors. An e!ectrical power flow mode! 
for one to three configurations L1sed to provide service to each cllstomer class was 
developed to determine secondary and service power losses separate!y. Secondary 
and service losses in sacll model were divided by tile applicable !oad on each type of 
conductor to detemline losses as a percent of the load. For customer classes that are 
supplied by more than one model of secondary and service conductors, the losses for 
that class were detennined by w81ghting the losses of tile applicable models by the 
frequency of occurrence of the appllc8ble model in the sample of customers by class. 

TI18 rnaximurn secondary loss and maximum service loss among aU classes is used to 
determine the general "!2R !055%" value for secondary and service losses in Appendix 
o of the ··2011 ComEci Distnbu!ion System loss Study·'. The secondary and service 
!05S pBfcent8ge for each class is divided by the maximum for all classes to determine 
the ··Percent of Class load Through Elements" listed in Appendix C of the '"2011 ComEd 
Distributl0n System loss Study". 

Secondary and sBrvice losses were not c.alculated for the Railroad, HV or Primary 
service classes since only primmy conductors ere used to provkle service to these 
customers. 

Conductor Size. Length and Confiquration 
For the Single Family Residentlal classes. the size, type and length was taken from 
Figure 1 of Engineering Standard Practice (ESP) 5.36.2 for suburban overhead 
installations and from the similar configuration jn Figure <j of ESP 5.3.6.4 for buried 
conductor installations_ 

Since there fire no standard design documents for l1lulti-farnily resirjential and non­
residential classes, typical conductor lengtlls were determined for each class were 

2 
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determined from the customer class samples_ Service conductors were selected for 
loading using standard conductor sizes in the range of 25 - 50% of the conductor 
thermal capacity_ 

A configuration diagram for each of the loss models is contained in Appendix 2. The 
results of the power flow simulation for each model shows the conductor type, length, 
service voltage, single or three- phose configuration, loadIng and losses by conductor 
sedion as well RS the total service and secondary losses and losses in percent of the 
load in the file Sec_Svc_Losses_G_13_12.xls For the customer classes of 400 kW and 
greater, secondary conductor was not Identified as being used by the sample 
cnstomers, so it is not utilized in the power flow models. 

Loads 
Tile load used in the power now model was selected to approximate the peak load by " 
customer in that class that would be supplied using the conductor modef that was used 
for the class. For the nOli-residential customer classes, a !oad in the middle of the class. 
range was generally used. Based on the methods of service Identified for the sample 
customers, three phase selvice conductors were used for class models at '!OOk\¥ and 
higher. Class models above 400kW used conductors opemted at 480V 

Changes to Secondary and Service Loss Study duled July 213. 2011 

A third Single Family Residential model was added to account for overhead 
residential insta!lations in urban areas. 
Secondary and service conz!uctor selection \VES updated by rnateria1 and length 
based upon field review and discussion. 
Loss results have been updated based upon studies complete-d w1th the updated 
conductor lengths and materials 

3 

CFRC 0021477 

) 
'-c-/ 

-~-/! 



Secondary and Service Loss Mo-de!s 
Class Loss Model 
SF 1 

2 
20 

MF 3 
4 
5 

SF SH 6 
7 

MF SH 4 
8 
9 

INH 3 
4 

0-100 kIN 10 
11 
'18 
19 

100-400 kW 12 
13 
14 

400-1000 kW I", 
1-10 MIN 16 
>10 MIN 17 
Lighting 3 

4 

Results 

Configuration Diagram 
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Smqle Family Overhead - Suburban 
Single Family URD 
Single Family Overhead - Urban 
Shared Second8lY 
Service Only 
Low Voltage RISer 
Single Family Overhead 
Single Family URD 
Service Only 
Service Only 
Service Only 
Shared Secondary 
Service Only 
Service Only 
Service Only 
Shared Secondarv 
Shared SecondalY 
Service Only 
Service Only 
Shared Secondary 
Service Oniv 
Service Only 
Service Onlv 
Shared Secondary 
Service Only 

The study results are listed in tile file Sec_SvG_LosS_Results 6_'!3_'!2_xls and are 
utilized in the '"20'11 Dist Loss factors Ex 'IO.5.xlsx", 

Calculations and Supporting Documents 

File Description 
Set> Service L05ses.mdi) CYME Power Flow simulation base file 
Sec Svc IOS5 results 6 13 !2.xls CYME Power Flow raw results 
Analyzed Samp Ace for 0 loss study.xls Random sample of CornEd accounts used 

in analysis 
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5.3.6.2 - Design of Overhead T ,anslormer. Secondary and Serifice Combinations 
5.3BA - Transformer, Buried Secondary ad SeNJt'" ComiJ.ina!ion Design 
5.3.8.2 - Underground Distribution Cable Selection and Application 
5.3.7.1 - Standard Conductor Sizes and Application and Inslallation Guidelines 

Power Flow Simulation Application 

Cyme 5.0 revision 15 

Prepared by: l. Whillinglon 

Approved by: M. Born 
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Appendix 1 - Weighted Average results per class 
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Appendix 1 - Weighted Average results per class (Continued) 
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Appendix 1 - (Weighted Average resutts per class) Continued 
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Appendix 2 - Configuration Diagrams 

[ Single Family Overhead - Suburban 

Ii] 

Legend 
T - Transformer 
C-Customer 
SEC - Secondary 
SVC - SelVice 

[ Used in Models 1 and 6 
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Appendix 2 - Configuration Diagrams (continued) 

I Single Family URD 

\ 
[CJ 

, 
/ 

rr:i 

Lt:: 
\ 

/ 
/ 

[~! 

legend 
T - Transformer 
C-Customer 
SEC - Secondary 
SVC - Service 

I Used in Models 2 and 7 
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Appendix 2 - Configuration Diagrams (continued) 
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[ Shared Secondary 
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',,~ l- > e"l 
. 

. ............ _"'~ / .. / il-.J 
rs'v2) 
'>' •... ,/ 

Legend 
T - Transfonner 
C-Customer 
SEC - Secondary 
SVC - Service 

I Used in Models 3, 14, 18, and 19 
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Appendix 2 - Configuration Diagrams (continued) 

I Service Only 

Leqend 
T - Tmnsfonner 
C - Customer 
SVC - Service 

I Used in Models 4, 8 -13 and 15-17 
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Appendix 2 -- Configuration Diagrams (continued) 
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Legend 
T -- Transformer 
C -- Customer 
SEC -- Secondary 
SVC - Service 

[ Used in Model 5 
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Appendix 2 - Configuration Diagrams (continued) 

I Single Family Overhead· Urban 

Legend 
T - Transformer 
C-Customer 
SEC - Secondary 
SVC - Service 

I Used rn Model 20 
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ICC Docket No. 12-0321 

Commonwealth Edison Camp,my's R-eSpOJl5€" to 
Illinois Commerc,," (,·ommission C'STAFFH) Data Requests 

GER 1.01 -l.l 0 

REQUEST NO. GER 1.04, 

Date- Receivtod: June 15, 2012 
Date Served: June 26. 2012 

Docket No. 12-0321 
ICC Staff Exhibit 5.0 

Attachment B 

Appendix C of ComEd Ex. 10.6 appears to indicate that ComEd uses secondary facilitieg to 
supply 85%, of categOlY SF (Single Family) customer load, and service facilities to iiUpply ,only 
56"?!!). 

3. Please explain how ComEd determined that it s'UppIies more cate:gOIY SF customer load 
with second211 than it supplies with serviceso and pro1iide the data {p.at ComEd used to. 
reach this conclusion. 

b. Ple-ase explain how ComEd physically suppl1es the remaining 44% of category SF 
customer load not supPlied with a service. 

RESPONSE: 

a. The values fur the Secondary and Sefv.ice system demellts listed in Appendix C of 
CornEd Ex. 10.61-epresent the weighted energy 10s5 as a percent of10ao for dIOse 
elem.ents expressed as :a percent of the peak loss of the custom.er category that has the 
largest peak loss percentage. Unlike the other &ystenl elements Ul t:his table, the 
Secondary and Service values do no! represent the physical usage of the facilities by th .. 1.t 
customer category The deIi .... .uioll of these value&- 1S explainc.d 1ll the Sei:O!ldafY alld 
Serv.lce section of CornEd Ex. 10.6. The dat.'l used by ComEd to determine these values 
is. shown in the ComEd Secondary (lnd Service Loss Stud)', ,dated June 13,2012 (see 
CornEd':s Response to Staff Data Reques.t GER 1.01 and jis attachment lAbeled as 
GER 1.0 I_Attach 01). This report describes the sampling process, IDad, sys.tem mode.ls. 
and conductor infOimation use.d 10 calculate these: losses. 

O. AU customers in the SF category are supplied by ser ... '.1ce conductors .. 4.5 shown in 
Appendix 1 of the CornEd Secondary tmd SeniceLoS5 Study dated June 13,2012, all 
three (3) of the loss models for the SF cat-egOlY utilize-. service conductor8.. 
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CommOll\vealth Edison Company's Response to 
Illinois Commene Commission ("'STAFF") Data Requests 

GER 1.01- 1.10 

REOl'EST 1\0. GER 1.06: 

D;'lte Re-cein'd: June 15~ 2012 
Datt> Served: June 26, 2012 

Docket No. 12-0321 
ICC Staff Exhibit 5.0 

Attachment C 

Appendix C of ComEd Ex., 10.0 appears to Indicate that ComEd uses its se-eondary faejlities to 
supply 87% of category SF-SH (Single Family \vith Electric Space Heat) customer toad, and 
sen-ice f11C"ll.ities to supply 72%. 

a. Please explain how ComEd detel1nlned these peIT€'ntages, including the data that ComEd 
used to detennine them 

b. Please- e"'''Plain how ComEd physically supplies the remaining 22% of category SF-SH 
customer load that it does not supply with a sE'Jvice. 

RESP01\SE: 

a. See subpart (a) of ComE d's Respome to Staff Data RequE."st GER 1.04. 

All CU$toru~rs. ill thE." SF -SH category are supplied by servICE' conductors. As shown in 
App-eud1X 1 ofthe ComEd Secondmy and Servtce- Loss Study dated JUlle 13,2012 (see 
ComEd's. Response to Staff Data Request GER 1.01 and its attachment labe-led as 
GER 1.0I_Attach 01\ both ofthe loss models for the SF category utilize boil:! secondary 
and servicE." conductors. 
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CommonwenItlI Edison COlnpany~s Respou<;f' to. 
Illinois Commerce Commission ('~STAFF") Data Requests 

GER 1.01-1.10 

REOUEST NO. GER 1.09: 

Date ReceivE'd: June 1:5~ 2012 
Date Sern'd: JUIlt" 26, 2011 

Docket No. 12-0321 
ICC Staff Exhibit 5.0 

Attachment D 

Appendix C of Com Ed Ex. 10.6 appears to indicate that ComEd uses secondary facilities to 
supply 100% of category 0-100 kW {Small) customer load, and service facilities to supply 100%. 

a. Please e).l}lain how ComEd determined these percentages, including thE' data that CornEd 
used to detennille them. 

b. Ple"se confirm that CamEd intends to indicate that it suppltes all of category 0-100 kW 
load using secondary facilities? 

RESPONSE: 

a See subpart (a) o[ComEd's Response to SlaffDala Request GER 1.04. 

b. All customers in the 0- WO kW category are supplied by 'ie.1"Vlc€' conductors_ As shown ill 
Appendix 1 of the ComEd Secondary find Sen.-ice Loss Sntdy dated June 13,2012 (see 
CornEd's Response to Staff Data Request GER 1.01 and its attachment labeled as 
GER LOl_Attach 01), all four(41 of the loss models fur the O-lOO kW category utilize 
service conduetDfs. 
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Commoll\Yea!th Edi,<;OIl Comp(HI:'~S Respon-se to 
Illillois COInmern' Commission C~STAFr') Data Requests 

GER 1.01-1.10 

REQUEST 1\Q. GEE! 0)· 

Date Receiyed: June 15~ 2012 
Date Served: June- 26, 2011 
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How flu'my service installations for each Cll."toU1ef category did Com&! sample- in order to 
cietennine the percentage-s shown in TOWS 19 and 20 labeled ,eSe-coudary" and "Service" 
respect1\rdy In Appendix C of ComEd Ex. 10.67 

RESPQ1\SE: 

Tell (l0) service installations were- s.ampled for each customer category with the exceptions of 
the O-lOOkW category wbm~ twenty (20) s€'t'vice ill';.tallations were sampled and in the lighting 
classes \-,,"here zero (0) sen?lc.e im-taUati.olls WE'n~ sampled. 
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Commonwealth Edison Company 
Section 285, '10'15 

Schedule A-3 (a)(1): Comparison of Present and Updated Rates 
.. ~~,~~~ .. ~., .......... ~. ~~~~~, .. ~.~ 

Avelfllle Numoor oi 
Delivery Clas""s CUstomers in 21)11 

Residential 
Single Family Wllhoul Electric Spoce Hem 2,231,130 
Multi Family Wililoul Electric Space Heal 1,033,300 
Single Family With Elec!l1c Space Heal 34,969 
Multi Family Wlill Electric Space Heat 157A1l6 

T DIal Residential 3,456,945 

Nonresidential 
WatI-Hoor 94,833 
Small load is: 100 kIN) 245,039 
Medium load (Over 100 j;,W ,,400 kW) 17,364 
large Load (Over 400 ltV,,, 1,000 kW) 4,207 
Very large load (Oll",r 1 ,000 kW " 10,000 kW] 1,882 
Extra laflJe load (Over 10,000 kVl1 5'1 
High Voltage 74 
Railroad 2 

Toml Nonresidential :563,452 

lighting 
R:cture~llcluded lighTIng 1,394 
Dusli to Dawn Lighting 3,594 
General lighting 913 

T o!al Ughtin{l 5,901 

T olal Company 3,826,298 
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