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Sub-Functionalization of Distribution Plant 
Primary & Scondary Study 

AM/FM 
Throughout this study, the acronym AM/FM will be used, AM/FM or Automatic Mapping / Facilities 
Management system is the computer system providing a geographically referenced, asset database of the 
installed distribution plant down to the pole, conductor, fuse, and service drop. It is used primarily for the 
Distribution System aiding planning and troubleshooting tasks. The AM/FM system is also interfaced to 
our Customer Care System databases through connection object database keys. With both the AM/FM and 
Customer Care System, CEI, TE and OE are able to tell the type of customer, customer rate code and where 
on the system physically the customer is tied. It is this data that is used to create the sub-fictionalizations of 
the distribution plant. 

Poles 
The pole plant is used to serve both primary and secondary customers. Using the previously referenced 
AM/FM system, the pole plant was separated by wood poles which have both primary and secondary 
attached facilities, poles with secondary attached facilities, poles with secondary attached facilities and 
wood poles with street lighting facihties as shovro in Appendix A. To divide up the value of the account, 
the raw pole counts were calculated as well as a weighting based upon the cost to install a pole in today 
dollars. 

Poles with only streetlighting facilities are allocated to streetlighting customers exclusively. 

Poles with only secondary facilities attached are allocated to secondary customers exclusively. 

TTie poles with both primary and secondary facilities need to be split between the primary and secondary 
rate customers. A list of primary accounts was extracted from the AM/FM system. By conducting traces 
in AM/FM, each of the primary accounts and their associated Connection Object was reviewed to 
determine if multiple primary customers shared primary circuit routes. See Figure I for a simplified 
graphical. Appendix B contains an excerpt of the summary of the circuits serving primary customers and 
the number of unique overhead spans on each circuit. Customers who share duplicate primary facilities 
were removed and the grand totals for only the unique facilities are shown. 

A summary on how the wood pole plant is to be divided is as follows: 

Company 

CEI 
OE 
TE 

Primary 
Customers 
1.67% 
19.51% 
14,19% 

Secondary 
Customers 
93.28% 
80.30% 
84.51% 

Streetlight 

5.05% 
0.19% 
1.30% 

• 

C o n d u c t o r s 

Conductors are summarized into 4 categories: Overhead Primary, Overhead Secondary, Underground 
Primary and Underground Secondary. The secondary categories are all allocated to the secondary rates. 
The primary conductors are divided between primary and secondary rates. To simplify the summations the 
conductors were divided into two sizes Large and Small. The unique conductor paths were calculated for 
all the primary customers back to the breaker on each circuh. The primary conductors were separated into 
small and large size conductors in the Excel files Appendix D and Appendix E. The length of unique 
circuit feet is obtained from Appendix C and then multiplied by 3 to obtain the total conductor feet. 
Appendix F and Appendix G take the total feet of both the primary large and small conductor, and the total 
feet of secondary conductor found in Appendix D and Appendix E. A weighting is then calculated to 
account for the cost to install a foot of conductor today to give the weighted circuit feet length for both the 

Page 1 



Volume 3, 197 
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primary and secondary customers. The weighted circuit feet for primary conductor are then compared to 
the weighted total length of all conductors to obtain the percentage of conductor used by the primary 
customers. 

Company 

CEI 
OE 
TE 

Overhead 
Primary 

Customers 

3.2% 
20.6% 
14.0% 

Underground 
Primary 

Customers 

2.3% 
2.2% 
2.9% 

C o n d u i t Systems 

Conduit systems are used to supply both the primary and secondary rate customers. The majority of the 
conduit system is used to protect primary cable (which can be used to serve both primary customers and 
secondary customers via transformation) and the majority of secondary cables are direct buried. 

Page 2 
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5 ° ( ^ £ 5 ; 2 ! ^ ^ c i Q o o g K 

(g ^ S S r; O pj 
ES - 00 f̂  E 15 b 

; o ^ - S ro" - • * - ^ - * " w o 
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Appendix O 

The Cleveland Electric Illuminating Company 

Customer Component of Account 368 

Distribution Line Transformers 
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Appendix O 

FERC Account 368 - LINE TRANSFORMERS 

This plant distribution account is predominately made up of the various distribution 
transformers used to step the distribution voltage down to the service-voltage level 
delivered to the customer. This account includes both overhead and pad-mounted 
transformers. 

Assumptions and Method 

• The Company's GIS system was used to determine the number of overhead and 
underground distribution transformers to be replaced by the minimum size overhead 
line transformer (15 KVA). 

• The current installed cost for the minimum size line transformer was obtained from 
C R E W S ' , as $1,356. 

• The install years were used to age the minimum size transformer using Handy-
Whitman indices, and extended by the number of phase equivalent transformers in 
service for each year, then summed to develop the customer component for this plant 
account. 

Formula for Customer-related Cost 

The formula, used for calculating the customer-related cost is as follows: 

HW 
Cost = Y^^oXfrnrSy^ ,̂ x Cost,,^ x — ^ 

Year^ln.tiallVear ^ ' ^ 2 0 0 6 

Where: 

Year is the range of years in the account through 2006 

Cost is the calculated customer-related value 

hJoXfmrsYear IS thc number of line transformers in service for each install year 

Cost2oo6 is the 2006 year cost to install the minimum size line transformer 

HWyear IS the Handy-Whitman index for the subscript year 

HW2006 is the Handy-Whitman index for the construction year used for the 
minimum size transformer cost estimate. 

^ CREWS is FirslEnergy's work management system, used by the Operating Companies to perform 
engineering estimates for construction work. 

Page 



• 
Results 

Volume 3, 

Appendix O 

220 

FERC 368 - LINE TRANSFOMERS 
SPLIT OF PLANT 

:.y Company 

CEt 

Total Plant 
Value 

$262,338,145 

Customer Costs . • ;; ^ 

Percent 

44.4% 

Value=':':ir;r,;; 

$ 116,560,528 

;;! i: J Demand Costs ^ 

;•; liPercent ;: 

55.6% 

•;H-'v. Value :y 

$145,777,617 

Page 2 
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• 
Company Cleveland Electric lllumrnating Company 

Account FERC Account 368, Line Transformers 
Min Grid Cost 1,356.00 

Cost Year 2006 
HWf/CostYear 361 

Appendix O 
Attachment A 

Year 
1924 
1934 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 

Quantity 
322 
1068 
2115 
23 
18 
147 
69 
86 
53 
121 
130 
42 
51 
45 
71 
52 
282 
39 
34 
160 
212 
222 
102 
111 
96 
102 
122 
170 

2165 
3228 
7816 
4939 
8592 
8302 
7816 
8298 
9383 
7880 
2198 
1098 
3181 
9051 
4877 

Handy-
Whitman Cost In 

Factor Year 
62 
55 
59 
59 
66 
82 
85 
87 
92 
103 
104 
110" 
112 
112 
115 
122 
119 
114 
113 
109 
100 
93 
93 
95 
96 
100 
103 
101 
102 
102 
100 
100 
109 
130 
134 
145 
155 
164 
164 
192 
207 
210 
212 

233 
207 
222 
222 
248 
308 
319 
327 
346 
387 
391 
413 
421 
421 
432 
458 
447 
428 
424 
409 
376 
349 
349 
357 
361 
376 
387 
379 
383 
383 
376 
376 
409 
488 
503 
545 
582 
616 
616 
721 
778 
789 
796 

Minimum 
Size Cost 

74,989 
220,641 
468,721 
5,097 
4,462 
45,278 
22,030 
28,104 
18,315 
46,814 
50,784 
17,354 
21,456 
18,931 
30,670 
23,830 
126,052 
16,700 
14,431 
65,509 
79,632 
77.551 
35,632 
39.609 
34,617 
38,314 
47,201 
64,495 
829,489 

1,236,762 
2,935,871 
1,855,203 
3,517,817 
4,053,952 
3,934,068 
4,519,537 
5,462,933 
4,854.255 
1,354,017 
791,874 

2,473,355 
7,139,509 
3,883,659 

Page 1 



Min 

Company 
Account 

Grid Cost 
Cost Year 

HWf/CostYear 

Year 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 

TOTAL 

Quantity 
4269 
4549 
8107 
5901 
4226 
3741 
2793 
2971 
2753 
2566 
2859 
3762 
4682 
2671 
4924 
1416 
684 
581 
325 
809 

2148 
6951 

168577 

Cleveland Electric Illuminating Company 
FERC Account 368, Line Transformers 

1,356.00 
2006 
361 

Handy-
Whitman Cost In 

Factor Year 
214 
215 
214 
212 
222 
227 
227 
233 
232 
239 
231 
233 
222 
224 
225 
227 
237 
247 
253 
264 
283 
361 

804 
808 
804 
796 
834 
853 
853 
875 
871 
898 
868 
875 
834 
841 
845 
853 
890 
928 
950 
992 

1,063 
1,356 

Minimum 
Size Cost 

3,431,566 
3,673,727 
6,516,681 
4,699,092 
3,523,992 
3,189,819 
2,381,493 
2,600,226 
2,399,091 
2,303,600 
2,480,725 
3,292,511 
3,904,243 
2,247,369 
4,161,530 
1,207,373 

608,915 
539,046 
308,856 
802,241 

2,283,354 
9.425,556 

116,560,528 

Volume 3, 222 
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Appendix R 

The Cleveland Electric Illuminating Company 
Transition Tax Deferral Allocators 

Rate 
Schedule 

(1) 

RS 
GS 
GP 
GSUB_NX 
GSUB PX 
GT PX 
GT NX 
SC GP 
SC GS 
SC GSUB_NX 
SC_GSUB_PX 
SC GT PX 
SC GT NX 
SLTG 
TLTG 
POL 
TOTAL 

Test year 
Kwh 
(2) 

5,584,281,120 
6.957,349,617 

285,404,935 
431,311,232 

1,767,184,060 
140,331,815 
56,256,675 

174,687,003 
474,762.857 
150,491,412 

1,563,067,727 
916,517,913 

1,024,360,621 
141,146,304 
29,178,483 
66,994,644 

19,763,326,419 

% Kwh Not 
Applicable to 

Deferral 
(3)=(Seep2) 

36.34961% 
36.34961% 
36.34961% 
36.34961% 
36.34961% 
36.34961% 

Kwh Not 
Applicable to 

Deferral 

w 

63,498,041 
172,574,437 
54,703,038 

568,168,990 
333,150,668 
372,351,070 

1,564,446,244 

Kwh Applicable 
to Deferral 
(Allocators) 

(5) 

5,584,281,120 
6.957,349,617 

285,404,935 
431,311,232 

1,767,184,060 
140,331,815 
56,256,675 

111,188,962 
302.188,420 
95,788,374 

994,898,737 
583.367.245 
652,009,551 
141,146,304 
29,178,483 
66,994,644 

18,198,880,174 

Page 1 
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Appendix R 

• 
The Cleveland Electric Illuminating Company 
Transition Tax Deferral 
Deferral Period: 5/01 -1/03 

Rate Code 
100 
101 
105 
120 
121 
125 
130 
140 
145 
150 
175 
920 
925 
930 
940 
945 
971 
975 

Grand Total 

rotal Contract Kwh 
212,808 

0 
532,130 

12,324,423 
12,694,410 
90,208,852 

1,243,520 
2,420,570 

40.395,216 
308,960 

5,890,929,540 
36,169.528 
13,004,006 
71.018.248 

364.048,684 
198,705,342 

944,831 
1,244,528,293 
7,979,689,361 

Contract Kwh Excluded % Excluded 
212,808 

0 
532,130 

12,324,423 
1,279,890 

90,208,852 
1,243,520 
2,420,570 

40,395,216 
308,960 

940.902,551 
36,169.528 
13,004,006 
71.018,248 

346.648,445 
194.705,342 

0 
1,149,211,308 
2,900,585,797 36.34961% 

Page 2 
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^ gs as ^ gs EP Ê  ^ gs gS ^ js gs gs Ê  
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