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SECTION 1: CONTACT INFORMATION 

UTILITY NAME 1 . I  Shelby Energy Cooperative 
REPORT PREPARED BY 1.2 Distribution System Solutions, Inc. 

E-MAIL ADDRESS OF PREPARER 1.3 jtaylor.dss-@fuse.net 
PHONE NUMBER OF PREPARER 1.4 859-363-7983 - 

SECTION 2: REPORT YEAR 

CALENDAR YEAR OF REPORT 2.1 2010 

SECTION 3: MAJOR EVENT DAYS 

__ TMEo 3.1 12.85 -.--- 
FIRST DATE USED TO DETERMINE TMED 3.2 I-Jan-06 
LAST DATE USED TO DETERMINE TMED 3.3 31-Dec-09 

NUMBER OF MED IN REPORT YEAR 3.4 3 - 

NOTE: Per IEEE 1366 TMED should be calculated using the daily SAID1 values for the five prior 
years. If five years of data are not available, then utilities should use what is available until five years 
are accumulated. 

SECTION 4: SYSTEM RELIABILITY RESULTS 
Excluding MED 

- ..____ SAID1 4.1 93.93 
SAlFl 4.2 0.72 
CAlDl 4.3 130.46 

--- 

Including MED (Optional) 

__-- SAID1 4.4 160.46 
SAlFl 4.5 1.23 -- 
CAlDl 4.6 130.46 

Notes: 
1) All duration indices (SAIDI, CAIDI) are to be reported in units of minutes. 
2) Reports are due on the first business day of April of each year 
3) Reports cover the calendar year ending in the December before the reports are due. 
4) IEEE 1366 (latest version) is used to define SAIDI, SAIFI, CAIDI, and TMED 
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SECTION 5: OUTAGE CAUSE CATEGORIES 
Excluding MED 

CAUSE CODE 
DESCRIPTION 

Scheduled 5.1 .I 
Major Storms 5.1"2 
Equipm't or Installatior 5.1.3 
Age or Deterioration 5.1.4 
Weather 5.1.5 
Birds or Animals 5.1.6 
Public 5.1.7 
NIA 5.1 "8 
Unknown 5.1.9 
Power Supplier 5.1.10 

SAID1 
VALUE 

3.12 
0.00 

19.81 
0.20 

51.06 
2.41 

10.96 

9.04 
0.00 

CAUSE CODE 
DESCRl PTlON 

Scheduled 5.2.1 
Major Storms 5.2.2 
Equipm't or Installatior 5.2.3 
Age or Deterioration 5.2.4 
Weather 5.2.5 
Birds or Animals 5.2.6 
Public 5.2.7 
NIA 5.2.8 
Unknown 5.2.9 
Power Supplier 5.2.10 

SAlFl 
VALUE 

0.06 
0.00 
0.10 
0.00 
0.37 
0.03 
0.07 

0.08 
0.00 

SECTION 6: WORST PERFORMING CIRCUITS 

CIRCUIT IDENTIFIER 
BG Tie 

Sub 2 Feeder 2 
Sub 7 Feeder 3 
Sub 3 Feeder 2 
Sub 7 Feeder 1 
Sub 10 Feeder 1 
Sub 6 Feeder 2 
Sub 7 Feeder 2 

Sub 13 Feeder 2 
Sub 3 Feeder 3 

CIRCUIT IDENTIFIER 
BG Tie 

Sub 10 Feeder 1 
Sub 2 Feeder 2 
Sub 7 Feeder 3 
Sub 7 Feeder 2 
Sub 3 Feeder 3 
Sub 6 Feeder 3 
Sub 13 Feeder 2 
Sub 4 Feeder 3 
Sub 1 Feeder2 

6.1.1 
6.1.2 
6.1.3 
6.1 "4 
6.1.5 
6.1.6 
6.1.7 
6.1.8 
6.1.9 
6.1.10 

. .  

6.2.1 
6.2.2 
6.2.3 
6.2.4 
6.2.5 
6.2.6 
6.2.7 
6.2.8 
6.2.9 
6.2.1 0 

SAID1 
VALUE 

507.56 
400.01 
301.77 
212.02 
188.89 
187.83 
179.81 
1633.88 
157.56 
145.32 

SAIFI 
VALUE 

4.13 
2.05 
1.68 
1.33 
I .32 
1.12 
1.04 
1.01 
1.00 
1 .oo 

MAJOR OUTAGE CATEGORY 
50-Weather 
50-Lightning 
50-Weather 

1 1 - Maintenance 
50-Weather 
50-Weather 
50-Weather 
50-Weather 
50-Weather 
70-Vehicle 

MAJOR OUTAGE CATEGORY 
50-Weather 
50-Weather 
50-Lightning 
50-Weather 
50-Weather 
70-Vehicle 

50-Weather 
50-Weather 
50-Weather 
50-Weather 
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Additional pages may be attached as necessary 
SECTION 7: VEGETATION MANAGEMENT PLAN REVIEW 

See attached report. 

-. ___x 
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This report is pursuant to the Public Service Coiiimissioii's request for all electric 
distribution utilities to provide aixiual reports of reliability iiiforiiiatioii as outlined in the 
findiiigs fioiii administrative case 110. 2006-004-94. This report docuiiients the reliability 
perforiiiaiice of Shelby Energy Cooperative in Slielbyville, Keiitucky for the 201 0 
calendar year. 

Results in this repoil: will be based on indices defined in IEEE standard 1366-2003, aiid 
will be repoi-ted 011 both system wide levels; as well as on the circuit level for tlie puiFose 
of deteriiiiiliiig the ten worst perforiniiig civcuits in the Shelby system. In this analysis 
major event days will NOT be included. Major Eveiit Days will be identified based 011 

the Beta Method described in the IEEE 1366 standard. 
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Tlie following teiiiis are defined according to tlie IEEE standard 1366 aiid have been used 
in this report. 

SAIFI = System Average Inteixuptioii Frequency Index calculated as 

SAIFI = Total iiuiiiber of custoiner iiiteil-uptioiis . 
Total iiuinber of custoiners served 

SAIDI = System Average Iiiterruptioii Duration Index giveii iii iiiiiiutes aiid hours per 
yeas calculated as 

SAIDI = Suin of all customer iiiteil-uutioii durations 
Total iiuinber of custoiners served 

CAIDI = Customer Average Iiiterrugtioii Duratioii Index 

CADI = SAIDI = Sum of all custoiiier iiiteil-uption durations 
SAIFI Total iiuinber of custoiiier iiiteil-uptions 

TMED = Major eveiit day ideiitificatioii tlmshold value calculated as 

(a +2.58)  TMED = e where 
a = the average of the natural logarithis of each daily SAIDI value for the year 
p = the standard deviation of the natural logaritlms of the daily SAIDI values 
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Tables 111.1 and 111.2 show the reliability indices €or the Shelby systeiii for the past teii 
years. Table 111.1 reflect all outages excludiiig outages caused by major storms. The 
Beta Method outliiied in IEEE 1366 for ideiitXying Major Eveiit Days was iiot used wlieii 
deteriiiiiiiiig these indices. Table 111.2 reflects outages where Major Eveiit Days have 
been ideiitified aiid omitted when deteriiiiiiiiig the outage indices according to IEEE 
1366. 

Table IEI.1 Historical Indices 

2000 3.65 1 .Gig 2.18 
2001 2.32 1.27 1.83 
2002 a .61 0.85 1.29 
2003 1.30 0.76 1.71 
2004 1.10 0.80 I .38 
2005 1.89 8.53 2.02 
2806 1 .84 8.82 2.23 

Table EHI.2 Historical Indices using EEEE 1344 

ii CAlDll GA 
in h r s  in mins in h r s  in m i n s  

2007 0.91 54.31 0.67 1.3% 80.79 
2008 1.48 89.04 0.79 1.88 112.71 
2009 1.86 111.59 8.85 219 131.28 
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All reliability indices for the Shelby system for 20 10 were calculated with Major Event 
Days excluded. The Major Eveiit Day Tlu-esliold ( T ~ ~ E D )  was determiiied based 011 the 
SAIDI (in iiiiiis)/day values for 2006,2007, 2008, aiid 2009 aid equals 112.85 SAIDUday. 
The Major Event Days (days that exceeded TL,~ED) for 2,010 are ideiitified in Table IV.l. 
Moiitlily aiid year total reliability indices for 2010 are shown in Table IV.2. 

Date Related Cause 
6/29/20 10 Substatioii Regulator 22 

7/17/20 10 W eathedli glitniiig 
Vehicle 

8/5/20 10 Transmission Line 

SAIDI /day (mill) 
21.10 

21.56 
44.3 1 
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Months 
Tata Is SAlFl SAID1 CAlDl 

JANUARY 0.02 5.43 237.14 
- 

FEBRUARY 
MARCH 
APRIL 
MAY 
JUNE 
JULY 
AUGUST 
SEPTEMBER 
OCTOBER 
NOVEMBER 
DECEMBER 

0.04 
0.05 
0.05 
0.04- 
0.15 
0.16 
0.05 
0.10 
0.04 
0.01 
0.03 

9.42 
5.62 
4.53 
6.09 
18.99 
18.67 
9.04 
9.62 
3.19 
0.68 
2.65 

242.98 
124.10 
96.52 
158.42 
125.42 
117. I 9  
186.52 
98.36 
90.90 
90.80 
93.86 

YEARLY TOTAL 0.72 93.93 mins 130.46 
1.57 hours  2.17 
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Shelby tracks the causes of outages to the best oftlieir ability. There are 9 iiiaiii groiips 
of cause categories. Table V. 1 shows the rdiability iiidices for each cause category 
group. Charts V.l - V.3 show the percent contribution of each cause category to the 
overall systeiii reliability indices. 

e v.1 Outages by Cause Codes 

Cause Description No. OF Consriiner 
Code Ca nsurn e r s  Haurs SAlFl SAID1 CAI DI 

10's Scheduled 933 795.18 0.06 3.12 52.00 
20's Major Storms 0 0.00 0.00 0.00 0.00 

Equipment or 

Age or 
30's Installation 1459 5056.63 0.10 19.81 198.10 

40's Deterioration 32 49.99 0.00 0.20 0.01 
50's Weather 5740 1303 1 I 77 0.37 51.06 138.00 
60's Birds or Animals 532 615.06 0.03 2.41 80.33 
70's Public 1085 2798.07 0.07 7 0.96 15657 
99 Unltnown 1278 2307.78 0.08 9.04 113.00 
%O Power Suwlier 0 0.00 0.00 0.00 0.00 

Chart V.1 SAHPII by Cause Code 

SA!FI 

10's Scheduled 

20's Major Storms 

030's Equipment or Installation 

040's Age or Deterioration 0% 

50's Weather 

060's Birds or Animals 

70's Public 
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3% 0% 

0 10's Scheduled 

t3 20's Major Storms 

30's Equipment or Iiisfallatioti 

040's Age or Deterioration 

r 

rn 50's Weather 

060's Birds or Ariirnals 

a7O's Public 

ci 99 Unltnowll 
I 

Chart V.3 CAIDI by Cause Code 

10's Scheduled 

B20's Major Storms 

030's Equipment or Installation 

040's Age or Deterioration 

~ 5 0 ' s  Weather 

060's Birds or Animals 

70's Public 

099 Unknown 



The reliability indices were calculated for each feeder for 201 0, aiid tlie ten worst 
perforiiiing feeders for SAIFI and SAID1 were identified. Each feeder was analyzed as 
its own “systeiii” in that only the coiisuiiiers served 011 a given feeder were used in the 
calculation of the index for that feeder. Tables VI- 1 tluougli VI-2 011 tlie followiiig pages 
show the results of the feeder analysis for each index listed fiom worst to best in 
reliability. 

Weather events were the iiiaiii cause affecting the reliability of Shelby Eiiergy’s 
distribution system. Shelby Energy strives to design, maintain, and operate its distribution 
systeiii to iniiiiinize outage times and affected ineiiibers due to adverse weather 
conditions. 

Shelby Eiiergy continues to use wild life guards aiid insulated cover up iiiaterial in 
substations and tlie distributioii equipmelit where electrical clearaiices are close. 

Circuits where poor performance can be attributed to inaterial/equiyineiit faults will be 
evaluated for replaceineiit and/or up-grade. An exainple is the tie h e  where Bluegrass 
Eiiergy i s  feeding Shelby Eiiergy’s custoiiiers and this feed has becoine problematic. 
Existing lilies have been upgraded in 20 10 that feeds tliis area and by suininer of 201 l 
this project should be coinpleted whereby all Shelby Energy’s custoiiiers are fed froin 
Shelby Energy’s distribution lines. Tliis tie line may reiiiaiii for use as ai emergency 
bacltfeed but no longer used as a iioriiial feed. 

9 



Substation Feede r No. Of Consunlei' No. Of 
Consumers Hours Consumers SAFI  Major cause 

out on Feeder 
BG Tie 653 1336.57 158 4.13 Weather  

I O  1 1789 2729.78 872 2.05 Weather 
2 2 688 2733.37 41 0 1.68 Lightning Equipment 
7 3 302 1141.70 227 1.33 Weather 
7 2 888 1843.61 675 1.32 Weather 
3 3 546 1 181.92 486 1.12 Vehicle 
6 3 478 477.73 459 1.04 Weather  
13 2 457 1189.55 453 1.01 Weather 
4 3 462 391.74 480 1.00 Weather 
1 2 152 294.28 152 1.00 Weather 
7 I 87 286.49 91 0.96 
3 
2 
5 
6 
4 
I 
5 
2 
2 
4 
5 
3 
5 
I1  
I1  
I1  
6 
4 
7 
1 
2 
8 
9 
9 
12 
12 
12 
13 
14 

2 
1 
3 
2 
I 
4 
4 
4 
3 
2 
I 
1 
2 
2 
I 
3 
1 
4 
4 
3 
5 
1 
1 
2 
I 
2 
3 
I 
2 

517 
303 

145 
426 
243 
173 
127 
584 
248 
235 
123 
126 
149 
155 
74 
214 
41 
69 
86 
13 
0 
0 
0 
0 
0 
0 
0 
0 

4.86 

1961 .I 5 
518.21 
845.1 8 
632.34 
1465.99 
835.97 
356.18 
242.15 
958.58 
470.53 
525.85 
253.22 
352.30 
435.09 
189.06 
101.32 
532.85 
175.93 
87.83 
95.32 
12.69 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

555 0.93 
378 0.80 
623 0.78 
21 1 0.69 
e55 0.65 
389 0.62 
31 8 0.54 

1002 0.50 
631 0.39 
61 6 0.38 
324 0.38 
381 0.33 
542 0.27 
707 0.22 
351 0.21 
1211 0.18 
240 0.17 
433 0.16 
630 0.14 
285 0.05 
1 0.00 
1 0.00 
3 0.00 
0 0.00 
9 0.00 
I1 0.00 

343 0.00 
4 0.00 

235 0.56 
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Subshtion Feeder No. Of Corisumer No. Of 
Consuniers Hours Consumers SAIDl SAIDl Major m u s s  

out on Feeder in  niins in hours 
BG Tie 653 1336.57 158 507.56 8.46 Weather 

2 
7 
3 
7 
10 
6 
7 
13 
3 
4 
1 
1 
2 
5 
5 
6 
2 
5 
5 
2 
4 
11 
3 
4. 
4 
6 
11 
11 
7 
1 
2 
8 
9 
9 

12  
12  
12  
13 
I 4. 

2 
3 
2 
1 
I 
2 
2 
2 
3 
I 
4 
2 
‘I 
3 
4 
3 
@. 
2 
I 
3 
3 
2 
I 
2 
4 
1 
3 
1 
4 
3 
5 
I 
1 
2 
1 
2 
3 
1 
2 

688 
302 
51 7 
87 

1789 
145 
888 
457 
546 
426 
243 
152 
303 
486 
173 
478 
127 
126 
235 
584 
482 
14.9 
123 
24-8 
41 
21 4 
74 
155 
69 
86 
13 
0 
0 
0 
0 
0 
0 
0 
0 

2733.37 41 0 
1141.70 227 
1961 .I 5 555 
286.49 91 
2729.78 872 
632.34 21 1 
1843.61 675 
11 89.55 453 
1181.92 488 
1465.99 655 
835.97 
294.28 
51 8.21 
845.18 
356.’18 
477.73 
242.15 
352.30 
525.85 
958.58 
391.74 
435.09 
253.22 
470.53 
175.93 
532.85 
101.32 
189.06 
87.83 
95.32 
12.69 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

389 
152 
378 
623 
31 8 
459 
235 
381 
61 6 

1002 
480 
542 
324 
631 
240 

1211 
351 
707 
433 
630 
285 
1 
I 
3 
0 
9 
I1 

343 
4 

400.01 6.67 
301.77 5.03 
212.02 3.53 
188.89 3.15 
187.83 3.13 
179.81 3.00 
163.88 2.73 
157.56 2.63 
145.32 2.42 
134.29 
128.94. 
116.16 
82.26 
81.40 
67.20 
62.45 
61.83 
55.48 
51.22 
4.9.58 
48.97 
48. I 6 
46.89 
44.74 
43.98 
26.4.0 
17.32 
16.04 
12.17 
9.08 
2.67 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

2.24 
2.15 
1.94 
1.37 
1.36 
1.12 
1.04 
1.03 
0.92 
0.85 
0.83 
0.82 
0.80 
0.78 
0.75 
0.73 
0.44 
0.29 
0.27 
0.20 
0.15 
0.04 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Lightning 8 Equipment 
Weather 
Weather E: Maintenance 
Weather 
We athe r 
Weather 
Weather 
Weather 
Veiiicle 
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Shelby Eiiergy Cooperative (“Shelby”) is aii electric distributioii systeiii serviiig ten (1 0) 
couiities in iioi-th-central ICeiitucky: Shelby, Heiuy, Triinble, Carroll, Owen, Oldhani, 
Jefferson, Frainltliii, Spencer, aiid Andersoii. The system coiisists o f  approximately 
15,341 meters / accouiits aiid approximately 1,800 miles of overhead aiid underground 
primary conductor. We have proximately 288 iniles of secondary aiid services. Shelby 
ineinbers are served by eleven (1 I )  substatioiis that are owned and operated by East 
ICeiit~zcky Power Cooperative with headquarters in Wiiicliester, KY. Ai attacluiieiit 
showing the service te1Titol.y and substatioiis for Shelby is iiicluded (Exhibit 1). 

Vegetation inanageiiieiit (VM) plays aii iiitegral role in accoiiiplisliiiig the iiiissioii 
stateineiit for Shelby Eiiergy Cooperative: 

“Shelby Energy Cooperative will provide safi, reliable and cost-effective energy 
service, while yreserving o w  environnzent. Our mission is to educate nzerizbers, 
einployees, and the public with knowledge and tools to use energy safely nr.zd 
efficiently to enhance their quality of lfe. 

Maintaining effective VM is a iiiajor factor in proiiiotiiig a safer eiiviroiuiieiit within 
Shelby’s certified territory. VM reduces the possibility o f  accidental coiitact with 
eiiergized power lilies thus providing safer coiiditioiis for the public, for eiiiployees aiid 
for contractors. Reliability aiid power qualily eilhaiiceiiients are also afforded by proper 
VM. 

Shelby uses a clearing cycle of four (4) to five (5) years that coiiibiiies ROW triiiiiiiiiig, 
spraying and inowing. The variance of four (4) to five (5) years is used to adjust the 
cleariiig cycle based 011 yearly growing conditions. In 20 10, Shelby Jielicopter patrolled 
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approxiiiiately 3 00 circuit-miles assessiiig the present coiiditioii of ROW. This in turii 
helped Shelby prioritize the circuits to be managed. A total of two (2) hourly contract 
triiinniiig crews (crews) are utilized by Slielby with 110 less than oiie (1) crew worltiiig 
year around as weatlier and/or work permits. One (1) spraying crew is used several 
iiionths duriiig tlie suiimer season. On average, 3.50 circuit-iiiiles are cleared of 
vegetatioii by triiiuniiig, cuttiiig and/or spraying ainiually. Shelby has elected for 20 1 1 to 
bid i‘eeders to dif€ereiit tree service companies. These crews iiiay coiisist of a total of ten 
(1 0) or more persoiuiel aiid inay be equipped with bucket trucks, chippers, “sky track” 
inachiiies aiid bush hog units. These crews and equipiiieiit eiiables Shelby to cover inore 
rough teiyain aiid clear ROW issues in many cross couiitry locations. Shelby coinplies 
with the RIJS ROW Cleariiig Guide - M1.30G. 

TERM AND REPORTS 

Shelby’s eiigiiieeriiig aiid operatioiis (E&O) einployees iiioiiitor daily, monthly, aiid 
aimual outage repoi-ts aiid service requests initiated by employees, coiitractors and 
cooperative meiiibers. This iiiforiiiatioii is reviewed to deteiiiiiiie if treiids exist 
iiidicatiiig a deterioration of seivice quality or reliability withiii any specific area. In 
addition, Shelby utilizes the services of a professional eiigiiieeriiig coiisultant to review 
outage data aiid assist in resolviiig service quality or reliability issues. 

The ROW cleariiig cycle is established aiid adjusted as iieeded to iiiaiiage tlie ROW cycle 
aiid inaiiitaiii a high standard of service, quality aiid reliability. Trouble areas receive 
tiiiiely atteiitioii to resolve associated outage or service issues as discovered. Shelby 
E&O persoiviel arid coiitractors report problems duriiig their routine work and patrolliiig 
efforts to defiiie locatioiis requiring atteiitioii to ROW issues. These issues are handled 
011 a case-by-case basis depeiidiiig upoii tlie severity of the issue. 

Shelby regularly iiioiiitors outages to deteriiiiiie their underlying cause(s). These fiiidiiigs 
are reviewed iiionthly, ainiually, aiid over a rolliiig five (5) year period to deteiiiiiiie if 
trending indicates a decliiie iii service quality or reliability is developing witliiii ail area of 
the cooperative’s system. Einployees of Shelby’s E&O depai-tiiieiit work with a 
professional eiigiiieeriiig consultaiit to calculate, review, aiid evaluate standard reliability 
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indices OS SAIFI, SAIDI, a id  CAIDI. Shelby’s E&O persoiuiel and its professioiial 
eiigiiieeriug coiisultaiit coiitiiiuously inoiiitor aiid veri€y that reliability issues are resolved 
in such a iiiaixier that best beiiefiis the iiieinbers of tlie cooperative. 
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Exhibit # 1 
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Exhibit if 2 

The right-of-way s h a l l  be prepared by removing trees, c l ea r ing  
underbrush, and trinwing trees so t h a t  t h e  right-of-way is 
cleared close t o  the  ground and t o  the width specif ied.  
low growing shrubs, which w i l l  not  i n t e r f e r e  with the operation 
o r  maintenance of t he  l i n e ,  s h a l l  be left. undisturbed i f  so 
directed by t he  otmer. 
right-of-way i f  so spec i f ied .  

The landowner's wr i t ten  gerniission shall be received p r i o r  t o  
cut;ting trees outs ide of the righE-of-ciay. Trees f ront ing  each 
side of  t h e  right-of-way shall be trimmed srpmetr ical ly  u n l e s s  
otheewise specif ied.  Dead trees beyond the right-of-way 57hi ch 
would s t r i k e  t h e  l i n e  i n  falling s h a l l  be removed. 
beyond the  right-of-way which would s t r i k e  t h e  l i n e  i n  f a l l i n g  
and which would rewire copping i f  nof removed, s h a l l  e i t hez  be 
removed or topped, except fhaz shade, fmiK, o r  ornamental txees 
s h a l l  be trimrued and noc zemoved, unless nti;hervise authoriz:e@. 

Ho~iever, 

S lash  may be chipped and blown on t h e  

Leaning trees 
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Exhibit #2 

I I 

I I 

ELEYATIOM n 

Underbrush AFTER CLEARING 

~t wide clearing). - 

RIGHT-OF-WKf CLWRIIIG GUIDE 
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