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PURPOSE OF THE REPORT 

This report documents the winter of 2008-2009 engineering analysis and summarizes the 
proposed construction for Jackson Energy Cooperative Corporation's (JEC's) electric distribution 
system for the four-year planning period of 201 0 through 20 13. 

The report also provides engineering support, in the form of descriptions, costs and justification 
of required new and alteration of facilities, for a loan application to RUS to finance the proposed 
construction program. 

RESULTS OF THE PROPOSED CONSTRUCTION 

Upon completion of the construction of facilities proposed herein, the system will provide 
adequate and dependable service to 54,030 consumers consisting of 50,158 residential consumers 
using an average of 1,286 ltwh per consumer per month; 3,865 small commercial consumers, 
and 7 large consumers which are provided for on an individual basis. 

GENERAL BASIS OF THE STUDY 

The 2013 projected number of consumers and total peak system load of 333 MW were taken 
directly from the cooperative's 2008 Power Requirements Study (PRS) prepared jointly by East 
Kentucky Power Cooperative (EIQC) and JEC as approved by the RUS. The projected load 
increases were spread uniformly except for projected high growth areas that were projected 
individually. 

New distribution, transmission, and power supply construction requirements were considered 
simultaneously as a "one system'' approach for the orderly and economical development of the 
total system. All of the proposed construction and recommendations herein, relative to power 
supply and delivery, were discussed with the cooperative's power supplier, EIQC. 

A complete list of the lines and equipment with their estimated cost (all based on recent historical 
data) required to serve additional members and service upgrades is listed on the Summary page. 

An analysis, using as a basis RUS guidelines and the design criteria herein, for thermal loading, 
voltages, physical conditions and reliability was performed on all of the substations and 
distribution lines and major equipment of the existing system. Milsoft Distribution Analysis 
Software (WindMil) was used to analyze the distribution circuits during the Winter of 2012-2013 
peak loading conditions. 

For each inadequacy that was determined, alternate solutions were investigated and economically 
evaluated, so that the most cost effective construction, if required, could be proposed. 
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SERVICE AREA AND POWER SUPPLY 

Jackson Energy Cooperative headquartered in McICee, Kentucky, provides service to seven 
counties in Southeastern ICeiitucky. The area is typically rolling hills to mountainous and 
predominately rural living except for the London area which is suburban and urban in nature. 
hiterstate 75 runs north and south through the western portion of the system. This has allowed 
that area to experience high growth in residential and commercial classifications. 

Most of the service area is rural in nature with some industry, tourism, farming, and commercial 
establishments. The population of our service area is increasing at a modest rate. Much of our 
commercial growth is around the London area. Manufacturing and the development of industrial 
parks is occurring system wide. 

The following data is from JEC's 0713 1/2009 Form 7: 

Number of Consumers: 51,335 
KWh Purchased: 992,622,394 
ICWh Sold: 932,887,373 
Maximum ltW Demand: 298,523 
Total Utility Plant: 
Consumers per Mile: 9.07 

$1 91,83 1,594 

Each of our 29 substations is constructed for 69/12.47 I V  operation. Total distribution line 
mileage is 5,621. Installed conductor sizes range from 8A CW to 795ACSR. 

JEC receives its power from East Kentucky Power Cooperative (EKPC). They provide 
transmission lines and distribution substations for our supply. EKPC owns, maintains and is 
responsible for the operation of the substations. 

EKPC provides all of our power and energy requirements, by virtue of a standard "all 
requirements" power contract. EKPC is an RUS financed G & T in Winchester KY. 
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SUMMARY OF PROPOSED 4-YEAR CONSTRUCTlON AND COSTS 

i 

i 

CODE DESCRIPTION Number Miles 

100 

200 

300 

601 

602 

603 

604 

605 

606 

607 

608 

61 5 

701 

NEW SERVICES 

NEW DIST TIE LINES 

DIST LINE CONVERSIONS 

TRANSFORMERS AND METERS 
UG Transformers 
OH Transformers 
Meters 
Meter Disconnect Collars 

SERVICE UPGRADES 

SECTIONALIZING 

REGULATORS 

CAPACITORS/CONTROLS 

POLE REPLACEMENTS 

MlSC REPLACEMENTS 

CONDUCTOR REPLACEMENT 

CO M M U N CATION S EQU I P M ENT 

SECURITY LIGHTS 

TOTAL CONSTRUCTION WORK PLAN 

3,425 152 

7 13.8 

187 
2,675 
3,425 
3,000 

450 

0 

1,000 

168 

102.4 

2,200 

ESTIMATED COSTS 
TOTAL 

$1 1,296,000 

$1,332,500 

$546,920 
$3,139,180 
$1,028,000 
$465,000 

$990,000 

$2,500,000 

$0 

$0 

$2,236,800 

$184,800 

$7,860,000 

$1,500,000 

$1 , 156,700 
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JACKSON ENERGY COOPERATIVE CORPORATION 

DESIGN CRITERIA 

i 

Each of the following design criteria items were reviewed by the RUS General Field 
Representative on September 2 1 , 2009. 

Construction proposed in the work plan is required to meet the following minimum standards of 
adequacy for voltages, thermal loading, safety and reliability on the system. 

1. 

2. 

3. 

4. 

5.  

6. 

7. 

8. 

The voltage on primary distribution lines are not to be less than 1 18 Volts, (120 Volt 
base, 126 Volts at source), after re-regulation. 

NOTE: It is recommended that proposed construction items required for voltage 
improvements, whose forecasted need is based solely on calculated voltages from 
computer circuit analysis printouts, not be authorized for consti-uction until such 
calculated voltages are measured in the field and then compared to calculated values to 
corroborate that actual voltages are below the minimum design level. 

The following ratings for equipment loading are recommended for thermal protection. 
The percentage is of the base plate rating, 55 deg. Rise with a 90% power factor. 

Transformers (OA) 
Regulators 120% at 7.5% rise 
Reclosers 70% 
Line Fuses 70% 
Current Limiting Fuses 70% 

140% winter, 99% summer (ANSI C57) 

Primary conductors are not to be loaded over 80% of their thermal rating for existing and 
projected loading. Major tie lines will be limited to 80% of their thermal ratings. 

Loading on single-phase lines beyond 40 amps will be subject to further analysis. 

Pole and/or cross arms are to be replaced if found to be physically deteriorated by visual 
inspection and/or tests. 

Capacitor banlcs will be installed on distribution lines as required to maintain no less than 
90% lagging power factor at peak loading conditions. Capacitor switching will be 
utilized as required to maintain off peak power factor between 90% lagging and 90% 
leading. 

All new distribution lines are to be designed and built according to RUS standard 
construction specifications and guidelines. 

Replacement of copper conductors due to age and deterioration. Replace 
ACSR conductor when deterioration of the steel core is detected. 
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i 9. Inspect direct buried primary cable 20 years old or older. Replacement of direct buried 
primary cable as warranted. 
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Distribution Line and Equipment Costs 
2010-2013 DISTRIBUTION LINES 

Estimated Cost 
1-PHASE TO 1-PHASE (OH) LINE CONVERSIONS 

$75,000 1 - Phase; OH, #1/0 ACSR per mile 

1-PHASE TO 2-PHASE (OH) LINE CONVERSIONS 
$8 5,000 2 - Phase; OH, #1/0 ACSR per mile 

1-PHASE TO 3-P€€ASE (OH) LINE CONVERSIONS 
$105,000 
$1 15,000 

3 - Phase; OH, #1/0 ACSR per mile 
3 - Phase; OH, 336 MCM ACSR per mile 

3-PHASE TO 3-PHASE (OH) LINE CONVERSIONS 
$100,000 
$1 10,000 

With #1/0 ACSR per mile 
With #3 3 6 ACSR per mile 

NOTE: Above projects include engineering and tree trimming costs. 

$100,000 

Estimated 
Labor 

$6,800 
$20,000 
$22,000 
$23,000 
$28,000 
$30,000 

$3,200 
$4,200 
$3,200 
$4,200 

1-PHASE TO l-P€€ASE (UG) LINE REPLACEMENT 
With #1/0 URD per mile 

LINE REGULATORS 
Single Phase, 76.2 KVA 
Thee Phase, 76.2 KVA 
Thee Phase, 114.3 KVA 
Three Phase, 167 IWA 
Three Phase, 250 KVA 
Three Phase, 333 KVA 

CAPACITORS 
1 - 300 lVAR Fixed Capacitor Bank 
1 - 300 lcVAR Switched Capacitor Bank 
1 - 450 IcVAR Fixed Capacitor Bank 
1 - 450 lVAR Switched Capacitor Bank 
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Distribution Line and Equipment Costs 

Estimated 
Labor 

$1,700 
$1,700 
$1,800 
$1,800 
$2,100 
$2,200 
$5,000 

OIL CIRCUIT RECLOSERS 
Versa Tech Recloser 
35 Amp. Tyle L Recloser 
50 Amp. Tyle L Recloser 
70 Amp. Tyle L Recloser 
100 Amp. Tyle L Recloser 
140 Amp. Tyle L Recloser 
560 Amp. Type VWE 
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ANALYSIS OF THE 2007 OPERATIONS AND MAINTENANCE SURVEY 

In November of 2007, the Operations and Engineering Department of Jackson Energy 
Cooperative completed the 2007 Operations and Maintenance Survey (Form 300). 

111 general, the distribution facilities, operations and maintenance, and engineering 
programs are adequate and improvements are made every year. A few recommendations 
were noted: 

1. 

2. 

3. 

4. 

Some telephone poles remain close to the electric poles following pole change- 
outs. A program is underway to remove the old telephone poles. 

Assuring accurate reporting and code compliance with cable TV attachments is an 
ongoing problem. 

Several problem trees were observed in residential areas. 

A more aggressive right-of-way clearing program has been implemented. This 
program should be continued. 
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STECTIONALIZING STUDY i 

Jackson Energy will perform sectionalizing studies on an on going basis. The Milsoft Windmil 
software analyzes the equipment loading capabilities with each run. The program indicates areas 
where loading problems may occur. The Milsoft LightTable software can be used to verify 
protective device coordination or indicate work that needs to be done. This work will be 
incorporated in the four-year work plan. As the system is modified, the protection scheme will be 
reviewed and corrected as required. 

The GIs system and the NISC Billing Computer have a full record of the coordination devices. 
Our line personnel use spreadsheets to track the number of operations on each recloser. As each 
recloser requires service, it will be repaired and placed back in service. Maintenance will be 
established based on the number of load break operations and no device will continue in service 
more than ten years. 
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Jackson Energy Cooperative 
Substation Transformer Ratings 

Present Rating 
Summer Winter Cooling 

Substation (K;w) (Kw) Stage 
Annville 
Beattyville 
Big Creek 
Booneville 
Brodhead 
Bush 
C ainpground 
Conway 
East Bernstadt 
Eberle 
Fall Rock 
Goose Rock 
Green Hall 
Greenbriar 
Hargett 
Keavy #l 
Keavy #2 
Laurel Industrial # 1 
Laurel Industrial #2 
Maplesville 
Maretburg 
McKee 
Millers Creek 
Oneida 
Pine Grove #1 
Pine Grove #2 
Rice 
Sand Gap 
South Fork 
Three Linlts 
Tyner 
West London #1 
West London #2 

13,620 
13,620 
1 1,070 
1 1,070 
13,620 
1 1,070 
19,460 
13,620 
19,460 
1 1,070 
1 1,070 
13,620 
15,560 
13,620 
1 1,070 
13,620 
13,620 
13,620 
13,620 
1 1,070 
1 1,070 
1 1,070 
5,590 
1 1,070 
13,620 
13,620 
13,620 
1 1,070 
5,530 
1 1,070 
8,820 
13,620 
13,620 

18,140 
18,140 
15,720 
15,720 
18,140 
15,720 
25,920 
18,140 
25,920 
15,720 
15,720 
18,140 
20,730 
18,140 
15,720 
18,140 
18,140 
18,140 
18,140 
15,720 
15,720 
15,720 
7,450 
15,720 
18,140 
18,140 
18,140 
15,720 
7,860 
15,720 
14,940 
18,140 
18,140 

OA/FA-65 C 
ONFA-65 C 

OA-65C 
OA-65C 

OAIFA-65C 
OA-65C 

ONFA-65C 
ONFA-6 5C 
OAIFA-65C 

OA-65C 
OA-65C 

OADA-65C 
ONFA-65 C 
OA/FA-65C 

OA-65C 
ONFA-65 C 
OA/FA-65 C 
OAIFA-65C 
ONFA-65C 

OA-65C 
OA-65C 
OA-65C 

OA/FA-65C 
OA-65C 

OAIFA-65C 
ONFA-65C 
ONFA-65C 

OA-65C 
OA-65C 
OA-65C 
OA-65C 

OAIFA-65C 
OA/FA-65C 
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Jackson Energy Cooperative 
Substation Winter Loading 

Max Winter January % Projected % 
Capacity 2009 Max 2012-13 Max 

Substation (Kw) (KW) Loading (KW) Loading 
8,001 44.1% 9,600 52.9% Annville 

Beattyville 
Big Creek 
Booneville 
Brodhead 
Bush 
Campground 
Conway 
East Bernstadt 
Eberle 
Fall Rock 
Goose Rock 
Green Hall 
Greenbriar 
Hargett 
Keavy #1 
ICeavy #2 
Laurel Industrial #1 
Laurel Industrial #2 
Maplesville 
Maretburg 
McICee 
Millers Creek 
Oneida 
Pine Grove #1 
Pine Grove #2 
Rice 
Sand Gap 
South Fork 
Thee Links 
Tyner 
West London #1 
West London #2 

18,140 
18,140 
15,720 
15,720 
18,140 
15,720 
25,920 
18,140 
25,920 
15,720 
15,720 
18,140 
20,730 
18,140 
15,720 
18,140 
18,140 
18,140 
18,140 
15,720 
15,720 
15,720 
7,450 
15,720 
18,140 
18,140 
18,140 
15,720 
7,860 
15,720 
14,940 
18,140 
18,140 

1 1,392 
3,774 
8,234 

1 1,902 
8,781 

16,992 
7,672 

17,519 
8,513 
9,766 
9,997 
4,141 
9,812 
5,949 
5,276 

10,218 
9,115 
5,250 
9,144 
9,150 

10,015 
4,924 
3,047 
8,723 
7,848 

12,086 
5,548 
3,512 
6,121 
8,064 
8,989 
7,26 1 

62.8% 
24.0% 
52.4% 
65.6% 
55.9% 
65.6% 
42.3% 
67.6% 

62.1% 
55.1% 
20.0% 
54.1% 
37.8% 
29.1% 
56.3% 
50.2% 
28.9% 
58.2% 
58.2% 
63.7% 
66.1% 
19.4% 
48.1% 
43.3% 
66.6% 
35.3% 
44.7% 
38.9% 
54.0% 
49.6% 
40.0% 

54.2% 

15,200 
5,000 
1 1,700 
13,100 
10,100 
2 1,700 
9,400 

20,900 
10,100 
1 1,600 
1 1,600 
5,000 
10,800 
7,300 
7,200 
12,600 
10,500 
6,500 
11,100 
1 1,200 
1 1,700 
5,700 
3,500 
10,800 
9,900 
13,200 
6,700 
4,200 
6,300 
9,300 
10,800 
9,000 

83.8% 
3 1.8% 
74.4% 
72.2% 
64.2% 
83.7% 
5 1.8% 
80.6% 
64.2% 
73.8% 
63.9% 
24.1% 
59.5% 
46.4% 
39.7% 
69.5% 
57.9% 
35.8% 
70.6% 
7 1 2 %  
74.4% 
76.5% 
22.3% 
59.5% 
54.6% 
72.8% 
42.6% 
53.4% 
40.1% 
62.2% 
59.5% 
49.6% 
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Jackson Energy Cooperative 
Substation Summer Loading 

i Max Summer August % Projected % 
Capacity 2009 Max 2013 Max 

Substation (KW) (KW) Loading (KW) Loading 
4,933 36.2% 6,000 44.1 yo Annville 

Beattyville 
Big Creek 
Booneville 
Brodliead 
Bush 
Campground 
Conway 
East Bernstadt 
Eberle 
Fall Rock 
Goose Rock 
Green Hall 
Greenbriar 
Hargett 
Keavy #1 
Keavy #2 
Laurel Industrial #1 
Laurel Industrial #2 
Maplesville 
Maretburg 
McKee 
Millers Creek 
Oneida 
Pine Grove #l 
Pine Grove #2 
Rice 
Sand Gap 
South Fork 
Three Links 
Tyner 
West London #1 
West London #2 

13,620 
13,620 
1 1,070 
1 1,070 
13,620 
1 1,070 
19,460 
13,620 
19,460 
1 1,070 
1 1,070 
13,620 
15,560 
13,620 
1 1,070 
13,620 
13,620 
13,620 
13,620 
1 1,070 
1 1,070 
1 1,070 
5,590 
1 1,070 
13,620 
13,620 
13,620 
1 1,070 
5,530 
1 1,070 
8,820 
13,620 
13,620 

8,561 
2,373 
4,733 
7,469 
4,997 

10,688 
4,27 1 
9,245 
4,445 
6,578 
5,989 
2,338 
7,978 
3,852 
3,489 
6,348 
8,23 1 
4,487 
4,968 
6,386 
5,608 
3,626 
2,992 
4,770 
4,359 
8,047 
2,870 
2,069 
3,079 
4,284 
6,529 
4,267 

62.9% 
2 1.4% 
42.8% 
54.8% 
45.1% 
54.9% 
3 1.4% 
47.5% 
40.2% 
59.4% 
44.0% 
15.0% 
58.6% 
34.8% 
25.6% 
46.6% 

32.9% 
44.9% 
57.7% 
50.7% 
64.9% 
27.0% 
35.0% 
32.0% 
59.1% 
25.9% 
37.4% 
27.8% 
48.6% 
47.9% 
3 1.3% 

60.4% 

10,800 
4,000 
6,500 
7,400 
6,200 
14,000 
7,000 
1 1,800 
5,600 
8,500 
7,600 
3,200 
10,100 
5,100 
4,500 
8,000 
10,100 
5,900 
6,400 
7,500 
7,200 
4,200 
3,500 
5,700 
5,700 
10,400 
3,800 
2,700 
5,200 
5,500 
8,700 
5,300 

79.3% 
36.1% 
58.7% 
54.3% 
56.0% 
71.9% 
5 1.4% 
60.6% 
50.6% 
76.8% 
55.8% 
20.6% 
74.2% 
46.1% 
33.0% 
58.7% 
74.2% 
43.3% 
57.8% 
67.8% 
65.0% 
75.1% 
3 1.6% 
41.9% 
41.9% 
76.4% 
34.3% 
48.8% 
47.0% 
62.4% 
63.9% 
38.9% 
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Year 

2004 

2005 

2006 

2007 

2008 

f; Year 
Average 

OOPERATNE 

SERVICE INTERRUPTIONS 

AVERAGE ANNUAL MINUTES/CONSUMER 

BY CAUSE 

Power Supply 

17.40 

36.0 

26.0 

56.60 

36.00 

32.40 

Storm Pre-Arranged 

145.80 3.60 

0.60 4.20 

0.60 6.0 

0.0 7.20 

7.80 5-40 

30.96 5.28 

Other 

516.0 

85.80 

148.2 

126~00 

223.20 

219.84 

Total 

682.80 1 

126.60 I 

1 
I 

fP/5.80 
I 

I 184.80 I 

i 
272.40 

288.48 

i 
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i ANALYSIS OF THE LONG RANGE WON< PLAN 

The 4 year Construction Work Plan is being prepared in conjunction with the 20 year Long 
Range Plan. 

i 
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Consumers on the System 

Substation 
Annville 
Annville 
Annville 
Annville 
Annville 

Big Creek 
Big Creek 
Big Creek 

Beattyville 
Beattyville 
Beattyville 
Beattyville 

Booneville 
Booneville 
Booneville 

Brodhead 
Brodhead 
Brodhead 
Brodhead 

Bush 
Bush 
Bush 

Conway 
Conway 
Conway 

Camp Ground 
Camp Ground 
Camp Ground 
Camp Ground 

Feeder 
1 
2 
3 
4 
5 

1 
2 
3 

1 
2 
3 
4 

1 
2 
3 

1 
2 
3 
4 

1 
2 
3 

1 
2 
3 

1 
2 
3 
4 

Consumers 
33 
90 1 
385 
27 
45 

167 
189 
517 

453 
881 
769 
606 

561 
593 
466 

810 
575 
694 
475 

75 8 
479 
320 

662 
23 1 
412 

270 
1,007 
3 70 

1,270 
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Consumers on the System 

Substation 
Eberle 
Eberle 
Eberle 

East Bernstadt 
East Bernstadt 
East Bernstadt 
East Bernstadt 

Fall Rock 
Fall Rock 
Fall Rock 

Greenbriar 
Greenbriar 
Greenbriar 
Greenbriar 

Greeidiall 
Greenhall 
Greenhall 

Goose Rock 
Goose Rock 
Goose Rock 
Goose Rock 
Goose Rock 

Hargett 
Hargett 
Hasgett 
Hargett 

Keavy 
Keavy 
Keavy 
Keavy 
Keavy 

I 

Feeder 
1 
2 
3 

1 
2 
3 
4 

1 
2 
3 

1 
2 
3 
4 

3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 

1 
2 
3 
4 
5 

2 - 16 

Consumers 
371 
488 
645 

93 5 
30 
81 1 
985 

416 
448 

1,344 

2 
1,161 
327 
38 

510 
247 
280 

1,076 
245 
55 1 
359 

5 

242 
41 8 
3 62 
319 

289 
770 
602 
882 
297 



Consumers on the System 

Substation 
Laurel Industrial 
Laurel Industrial 
Laurel Industrial 
Laurel Industrial 
Laurel Industrial 

Maplesville 
Maplesville 
Maplesville 

Maretburg 
Maretburg 
Maretburg 

McICee 
McICee 
McICee 
McKee 
McKee 

Millers Creek 
Millers Creek 
Millers Creek 

Oneida 
Oneida 
Oneida 
Oneida 
Oneida 

Pine Grove 
Pilie Grove 
Pine Grove 
Pine Grove 

Rice Station 
Rice Station 
Rice Station 

Feeder 
1 
2 
3 
4 
5 

1 
2 
3 

1 
2 
3 

1 
2 
3 
4 
5 

1 
2 
3 

1 
2 
3 
4 
5 

1 
2 
3 
4 

1 
2 
3 
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Consumers 
11 
14 

698 
5 82 
114 

545 
805 
27 1 

629 
1 

555 

476 
73 5 
122 
229 
171 

540 
419 
447 

3 04 
60 

260 
270 
105 

277 
1,014 
305 
685 

650 
1,285 
784 



Consumers on the System 

Substation 
South Fork 
South Fork 
South Fork 
South Fork 
South Fork 

Sand Gap 
Sand Gap 
Sand Gap 

Three Linlts 
Three Linlts 
Three Linlts 

Tyner 
Tyner 
Tyner 
Tyner 

West London 
West London 
West London 
West London 
West London 

Feeder 
1 
2 
3 
4 
5 

1 
2 
3 

1 
2 
3 

1 
2 
3 
4 

1 
2 
3 
4 
5 

Total 

Consumers 
136 
287 
283 
3 52 
95 

89 
647 
520 

506 
341 
308 

559 
247 
605 
73 

542 
499 
630 
585 
287 

51,335 
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Voltage Measurements 

Substation 
Annville 
Annville 

Beattyville 
Beattyville 
Beattyville 
Beattyville 

Big Creek 
Big Creek 
Big Creek 

Booneville 
Booneville 
Booneville 

Brodhead 
Brodhead 
Brodhead 
Brod head 

Bush 
Bush 
Bush 

Camp Ground 
Camp Ground 
Camp Ground 
Camp Ground 

Conway 
Conway 
Conway 

East Bernstadt 
East Bernstadt 
East Bernstadt 

Eberle 
Eberle 
Eberle 

Fall Rock 
Fall Rock 
Fall Rock 

Feeder 
2 
3 

1 
2 
3 
4 

1 
2 
3 

1 
2 
3 

I 
2 
3 
4 

1 
2 
3 

1 
2 
3 
4 

I 
2 
3 

1 
3 
4 

1 
2 
3 

1 
2 
3 

Measured 
Voltage 

123.7 
124.1 

122.4 
123.6 
122.6 
124.1 

125.2 
124.1 
124.2 

122.3 
124.2 
124.7 

124.5 
124.8 
124.7 
124.6 

124.4 
124.2 
125.3 

126.9 
123.8 
126.4 
123.8 

124.2 
124.2 
123.7 

125.6 
124.8 
124.6 

124.8 
124. I 
125.1 

121.9 
124.8 
124 

WindMil 
Line 

Section # 
PL.70867 
PL.71924 

PL. 16881 
PL.19145 
PL.17999 
PL. 18470 

PL. I 1306 
PL.943 

PL.1179 

PL.14365 
PL. 15440 
PL. 15865 

PL.4831 I 
PL.48227 
PL.63712 
PL.50141 

PL.33584 
PL.33135 
PL.55089 

PL.55523 
PL.63731 
PL.54745 
PL.64352 

PL.47546 
PL.37265 
PL.38159 

PL.57759 
PL.59920 
PL.35617 

PL.41669 
PL.58815 
PL.59247 

PL.7783 
PL.10219 
PL.8462 

WindMil 
Model 

Voltaae 
120.3 
11 9.2 

118 
122.1 
114 

122.3 

124.5 
123 
124 

117.2 
121.5 
122.4 

121.6 
119.6 
122.2 
11 9.6 

113.4 
122.6 
120.3 

121 
118.7 
124.2 
119.5 

121.3 
122.7 
117.9 

118 
122.7 
119.8 

118.5 
121.8 
117.1 

121.2 
123.2 
122.8 
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Voltage Measurements 

i 
Substation 
Goose Rock 
Goose Rock 
Goose Rock 
Goose Rock 

Green briar 
Green briar 

Green hall 
Greenhall 
Greenhall 

Hargett 
Hargett 
Hargett 
Hargett 

Keavy 
Keavy 
Keavy 
Keavy 
Keavy 

Laurel Industrial 
Laurel Industrial 
Laurel Industrial 

Maplesville 
Maplesville 
Maplesville 

Ma ret bu rg 
Ma ret bu rg 

McKee 
McKee 
McKee 
McKee 

Millers Creek 
Millers Creek 
Millers Creek 

Feeder 
1 
2 
3 
4 

2 
3 

3 
4 
5 

1 
2 
3 
4 

1 
2 
3 
4 
5 

3 
4 
5 

1 
2 
3 

1 
3 

1 
2 
3 
4 

1 
2 
3 

Measured 
Voltage 

123.5 
124.5 
123.3 
125.6 

123 
123.4 

124 
123.3 
123.4 

123.2 
126.1 
125.1 
124.4 

126.5 
126.5 
124.7 
121.8 
125.4 

127. I 
126 

126.2 

122.9 
123.6 
125.1 

122.3 
123.7 

124 
125.1 
124.9 
125.2 

122.9 
124.8 
122.6 

WindMil 
Line 

Section # 
PL.1969 
PL.1371 
PL.3303 
PL.3934 

PL.6465 
PL.6903 

PL.31866 
PL.30064 
PL.31423 

PL.21599 
PL.22105 
PL.22727 
PL.24606 

PL.55923 
PL.41713 
PL.56953 
PL.42410 
PL.62221 

PL.35257 
PL.64297 
P L. 35 1 24 

PL.44021 
PL.43835 
PL.44638 

PL.49719 
PL.50056 

PL.66802 
PL.68062 
PL.67064 
PL.67263 

PL.23790 
PL.24238 
PL.21258 

WindMil 
Model 

Voltage 
122.6 
124.6 
118.6 
122.6 

119.2 
121.2 

117.5 
118.8 
119.5 

122.3 
118.8 
121.5 
121.3 

122.3 
120.9 
118.7 
120.5 
120.2 

118.3 
122.1 
123 

115.6 
121.4 
121.6 

120.9 
121.7 

120.5 
123.9 
123.5 
123.9 

122.1 
120.6 
120.8 
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Voltage Measurements 

Substation 
Oneida 
Oneida 
Oneida 
Oneida 
Oneida 

Pine Grove 
Pine Grove 
Pine Grove 
Pine Grove 

Rice Station 
Rice Station 
Rice Station 

Sand Gap 
Sand Gap 
Sand Gap 

South Fork 
South Fork 
South Fork 
South Fork 

Three Links 
Three Links 
Three Links 

Tyner 
Tyner 
Tyner 

West London 
West London 
West London 
West London 
West London 

Feeder 
1 
2 
3 
4 
5 

1 
2 
3 
4 

1 
2 
3 

1 
2 
3 

1 
2 
3 
4 

1 
2 
3 

1 
2 
3 

1 
2 
3 
4 
5 

Measured 
Voltage 

125.7 
126.2 
125.6 
124.5 
126.2 

125.6 
123.8 
124.1 
126.5 

123.2 
121.5 
125 

125 
125.1 
125.2 

124.9 
124.6 
123.4 
121.5 

123.2 
124.2 
125.2 

126.4 
126.6 
124.3 

124.6 
124.4 
125.1 
124.8 
126.1 

WindMil 
Line 

Section # 
PL. 121 2 1 
PL. 10303 
PL.10521 
PL.11123 
PL. 1 1464 

PL.61017 
PL.56013 
PL.55759 
PL.55619 

PL.25297 
PL.27435 
PL.28707 

PL.26181 
PL.30302 
PL.29195 

PL.12866 
PL. 13503 
PL. 13298 
PL. 12362 

PL.38173 
PL.63136 
PL.48954 

PL.68847 
PL.69452 
PL.69982 

PL.34927 
PL.36962 
PL.61003 
PL.52925 
P L. 63294 

WindMil 
Model 

Voltage 
124 

124.7 
122.1 
124.5 
124.6 

119.2 
123.3 
118.6 
117.7 

121.7 
120.1 
114.2 

124.4 
118.3 
123.8 

121.8 
120.4 
121.5 
124.5 

116.4 
120.5 
116.7 

121 
122.9 
122.8 

121.8 
122.9 
121.9 
123.6 
124.7 

, 
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Differences between calculated and measured voltages 

The model used to calculate voltages is a computer siinulation. Tlie computer simulation 
uses certain assuinptions when calculating voltage drops. 

Oiie of tliese assuinptions is that all conductors of a certain type have exactly tlie same 
characteristics, sucli as impedance. For example, one line section with 6A Copper 
coiiductor has the same impedance as any otlier line section with 6A Copper conductor, 
in tlie computer model. There is no differentiation, in the computer model, due to age or 
deterioration. Oiie line section may have been installed within tlie last two years and 
another line section may have been in place for over 40 years. In tlie computer model 
tliese two line sections would be assigned exactly tlie same impedance values and yield 
identical voltage drops. If all other parameters are tlie same, the actual voltage measured 
at the end of tliese two line sections will be different. 

A second assumption concerns tlie load 011 the circuit at the time the actual voltage 
measurements were made. Tlie loads used in tlie computer model were obtained .from 
East Kentucky Power Cooperative, wliicli remotely reads the substations in tlie Jackson 
Energy Cooperative service area to obtain a peak value. Due to tlie size of tlie Jackson 
Energy Cooperative’s service area, tlie actual voltage readings required inore than one 
day to obtain. 

At tlie time tlie actual voltage ineasureineiits were made the load on tlie system may not 
have been tlie same value as was used in the computer model. Tlis was tiue in early 
2009 due to the ice and wind storms. In addition to outage restoration in our own service 
area, our personnel also assisted with outage restoration in Western Kentucky. This 
created a time gap between tlie time when tlie system peak occurred and tlie time when 
tlie voltages were measured. 

Depending on tlie time of day and weather conditioiis when tlie actual voltage 
measurements were made tlie load on the system may have been diRereiit than tlie load 
used in tlie computer model. 

Jackson Energy Cooperative strives to inaiiitaiii a balanced load flow on its system. But 
the system balance changes with tlie seasons of tlie year and can also vary with the time 
of day. At the precise inoineiit wlieii tlie actual voltage measurements were made tlie 
status of tlie system balance was not known. 

2 - 22 
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Code 300 Projects 

i Project: Greenbriar Feeder #2 to Greenbriar Feeder #4 Load Transfer 
Project Code: 301-20 
Distance: 1 .O Mile 
Cost: $1 15,000 

DESCRIPTION OF THE PROPOSED WORK 

Convert 1 .O mile of single phase line composed of sections of #4 ACSR, #2 ACSR and 
6A Cu to tlx-ee phase 336 MCM ACSR. 

REASON FOR THE PROPOSED CONSTRUCTION 

Load balancing between feeders - Greenbriar Feeder #4 has very little load on it, while 
Greenbriar Feeder #2 has a load in excess of 200 amps on cold moinings. 

RESULTS OF THE PROPOSED CONSTRUCTION 

The amount of line, and current load, will be inore evenly distributed between Greenbriar 
Feeder #2 and Greenbriar Feeder #4. This will improve reliability to the consuiners in 
the area. 

3 - 7  



Code 300 Projects 

i Project: Chop Bottom and Williams Hollow two phase 
Project Code: 302-11 
Distance: 0.3 Mile 
Cost: $25,500 

DESCRIPTION OF THE PROPOSED WORK 

Replace 0.3 inile of siiigle phase 6A Cu with two phase 1/0 ACSR, 

REASON FOR THE PROPOSED CONSTRUCTION 

Design Criteria 4 and 8. Field persoimel report liaviiig problems restoi-iiig service due to 
the condition o f  tlie 6A Cu coiiductor. Duiiiig cold weather the loading on the existing 
siiigle phase leiigtliens outage restoration time. 

RESULTS OF THE PROPOSED CONSTRUCTION 

Iinproved reliability for coiisuiners in this area. Iinproved reliability for coiisuiners in this area. 

HOP BOTTOM 

I 
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Code 300 Projects 

Project: Riverbend UG Replacement 
Project Code: 303-22 
Distance: 2.0 Miles 
cost: $200,000 

DESCRIPTION OF THE PROPOSED WORK 

Replace 2.0 iniles of siiigle phase direct burial UG with siiigle phase undergrouiid cable 
in conduit. 

REASON FOR THE PROPOSED CONSTRUCTION 

Design Criteiia # 9. 

RESULTS OF THE PROPOSED CONSTRUCTION 

Improved reliability for coiisuiners in this area. 

(The map for this project is iiicluded 011 the followiiig page.) 

i 
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Code 300 Projects 

INE GROVE SCHOO 

Item 303-22 Riverbend UG Replacement 

\ 
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Code 300 Projects 

Project: Lynaiis Creek to Tallega 
Project Code: 304-16 
Distance: 2.8 Mile 
Cost: $294,000 

DESCRIPTION OF THE PROPOSED WORK 

Coiivei-t 2.8 iniles of existing single pliase 6A Cu line to thee pliase 1/0 ACSR liiie 

REASON FOR THE PROPOSED CONSTRUCTION 

Provide a three pliase back feed capability for Beattyville Feeder No.2 as this is iiow a 
radial feed. 

RESULTS OF THE PROPOSED CONSTRUCTION 

Lesseii outage tiines by providing access to additional sources. Lesseii tlie iiuinber of 
outages due to inaiiiteiiance by providing access to additional sources. 

(The map for this project is included 011 the followiiig page.) 

i 
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Code 300 Projects 

Project Code 304-16 Lyrnans Creek to Tallega 

3 - 1 2  



i 

Code 300 Projects 

Project: Wilsoii Fork to Bear Ruii Road 
Project Code: 305-16 
Distance: 1 .O Mile 
cost: $100,000 

DESCRIPTION OF THE PROPOSED WORK 

Replace approximately 1 .O inile of thee phase #2 ACSR with thee  phase 110 ACSR. 

REASON FOR THE PROPOSED CONSTRUCTION 

Wlieii back feeding, this section is the weak liidc. This limits tlie iiuinber of coiisuiners 
that can be fed fi-om another substation during an outage. 

RESULTS OF THE PROPOSED CONSTRUCTION 

Iinprove reliability to coiisuiners in the area by streiigtlieiiing tlie back feed capability. 

ICurrent  1.4 Amps 

-/ 

--...- .-----___.. C u r r e n t  0 Amps 

3 - 13 



Code 300 Projects 

Project: Awe1 along Faliner’s Ridge 
Project Code: 306-26 
Distance: 4.8 Miles 
Cost: $408,000 

DESCRIPTION OF THE PROPOSED WORK 

Replace 4.8 iniles of single phase 6A and 8A Cu coiiductor with two phase 1/0 ASCR 
aiid single phase 1/0 ACSR. 

REASON FOR THE PROPOSED CONSTRUCTION 

Design Ciiteiia 4 and 8. 

RESULTS OF THE PROPOSED CONSTRUCTION 

Improved voltage levels aiid reliability to coiisuiners in the area. 

(The inap for this project is included on the following page.) 

( !  
, 
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Code 300 Projects 
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Code 300 Projects 

Project: H W  1394 - Hazel Green School to Farris-Jones Road 
Project Code: 370-3 
Distance: 1.9 miles 
Cost: $190,000 

DESCRIPTION OF THE PROPOSED WORK 
Replace 1.9 iniles of thee  phase 6A & 8A Copper conductor with thee phase 1/0 ACSR 
conductor. 

REASON FOR THE PROPOSED CONSTRUCTION 
Design Criteria: 8 

RESULTS OF THE PROPOSED CONSTRUCTION 
Improved reliability and voltage levels. 

. \\ \ 

APEYARD HDLLOWRD 

1 

Y 
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Conductor Replacement - Code 608 

The following is a summary of the conductors that will be replaced during this 
construction work plan: 

6A Copper 100.9 miles 

#4 ACSR 1.5 miles 

Total 102.4 miles 

The cost for these conductor replacements is $7,860,000. 

I 
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Code 615 - Communications Equipment 

Jackson Energy Cooperative utilizes a radio system licensed in the Private Land Mobile 
Radio sewice. The channel width of the existing radio system is 25 KHz. i 

The Federal Comunications Commission is requiring that Private Land Mobile Radio 
licensees, operating below 512 MHz, migrate to a channel width of 12.5 KHz. The 
deadline for the change is January 1 , 20 13. 

In order to meet the requirements of the Federal Communications Commission Jackson 
Energy Cooperative will purchase a new radio system. The new radio system will meet 
the 12.5 KHz channel width requirement. 

The radio system selected by Jackson Energy is the Kenwood NEXEDGE system. This 
will be a digital, trunlted radio system operating in the 450 MHz band. 

An itemized list of the equipment is included on the following pages. 

i 
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Code 615 - Communications Equipment 

Item 
NXR8000SK1 NXR-8000 High Performance Exciter Unit 
IU(K3M Very Narrow Band Option 
KSGCB60004 NXR Series Programming Cable 
KSGA3 15s 150 W Continuous Duty Amplifier with Power Supply 
KSGMRCK7 Seven foot Aluminum equipment rack 
KSGP9 1800 Repeater Trunking Feature 
KSGPGKEYSM System Manager Software & Secure USB Key 
ICSGPG9 18 10 Site Networking Option 
KSGNS 10008 8-Port Managed Switch with mounitng tray 
KSGRT10004 4-Port Managed VPN with mounting tray 
KSG4 4-channel combiner, multicoupler, preselector 
KSGLOT Misc. shop supplies, jumper cables & inter cable wiring 
KSGPWI 525 Unintermptible Power Supply 
KSGLDF6-50 1 4 4 ' '  foam heliax, 600' 
ICSGDB616 5.25 db antenna 
KSGLDF4.5-50 5/8" foam heliax, 400' 
FSJ4-50 1/2" superflex, 50' 
KSGKEN Special WT fab antenna mount 
KSGLOT Misc. connectors, hangers, grounding, etc. 
ICSG-60Fl579 Power Strip 
KSGTLH-5x-TTX-N 5.8 GHz microwave radio 
KSGLH- 1 -T1 -RM T- 1 indoor rack 
KSGLH-Key-TDM TDM mode upgrade 
ICSGTBD Industrial CAT-6 cable, 250' 
KSGRFS37300059 5.8 GHz 4' antenna 
KSGLOT Special WT fab antenna mount 
ICSG90503 19 Three position bundled 4020RD 10 Channel Console 
KSG90 193 5 1/93 14 40 1 8 Console, Power Supply, Microphone 
KSG950943 9/9 1 02 Telephone/Radio Headset interface 
KSG9509820 Dual Channel Card 
IC869509695 Console Interface Card 
KSG90 1 963 0 iRIM interface module w/Rack Mount 
KSG9500889 System Programming Software 
KSG9050229 Patch Card 
KSGLOT Cables, connectors, punch-down blocks, slot covers 
KSG9500454 Wireless Headset System 
NX-800K Control Station Radio 
KSGPS Power Supply 

- otrv 
25 
7 
6 

24 
20 
22 
1 
5 
6 
6 
6 
6 

24 
6 
12 
6 
6 
6 
14 
8 
15 
14 
15 
14 
14 
14 
1 
1 
4 
4 
1 
6 
1 
1 
1 
4 
16 
1 
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Code 615 - Communications Equipment 

- Item 
Antenna Package-Yagi antenna, transmission line, lightening protect 
NX-800HK Mobile Radios 
NX-300K Handheld Portable Radios 
AVL/GPS NX-8OOK Control Station 
AVL/GPS Receiver Board 
KSGMN10700 NXR800 Service Manual 
KSGMP10035 KMC35 Service Microphone 
KSGPGKEYOl USB Key Grade 1 
KSGPGKEYOl USB Key Grade 2 
KSGPA23413 150W Continuous Duty Amplifier 
KSG20400 40A Power Supply 
Digital Voice Recorder 
20 KW Generator 

Equipment Cost $1,322,537 
Labor Cost $ 177,000 
Total Cost $1,499,537 

ocv 
1 

92 
42 
6 

90 
1 
1 
1 
1 
1 
1 
1 
1 
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