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COST ESTIMATES AS O F  (Month, Yew) 

USDA-RUS 

COST ESTIMATES AND LOAN BUDGET 

SECTION A. COST ESTIMATES 

OM5 NO. 0572-0032 

BORROWER AND LOAN DEIGNATION 

LOANPERIOD 4 YEARS 

1 FOR ELECTRIC BORROWERS 1 Grayson RECC, Kentucky 61 Carter 

COST ESTIMATES RUS USE ONLY 1 I DISTRIBUTION 
100 a. New Line: (Excluding Tie-Lines) 

Construction Consumers 
Underground 192 3.29 
Overhead 1408 77.14 
Total Consumers 80.43 1600 Total Miles I . , , . . . . . . . . 

Less Contributions . . . . . I . , , . . . I . 
Subtotal f lew Line). I I . . . , I , . . . . , . . , , . . . , . . . . . . . 

a.(l) Major Development : (site specific code 100) 

104 
105 

Subtotal (Major Development). . . . . , . . . . . . . . . , I 

bubtotal ~ 1 1  code I UU . . . . I . 

200 b. New Tie-Lines 
Line Designation 

201 
202 
203 
204 
205 
206 

Subtotal porn page 1A , . . . . I I I , .  . . " . .  , I , .  . . Miles 
bubtotal (Includes subtotalspom pages 1Aj. . I Miles . . . 

300 c. Conversion and Line Changes 
Line Designation 

304 Ben's Run 
371 Airport Road to Corey Ridge 
321 Bushy - Greenup Co. 
373 Three Prong 
374 Lower Grassy 
375 Lost Creek 
376 Jordan Fork 
377 Porter Creek 
378 Route 173 
379 New Elliottville Circuit 4 

Subtotal )om page 1A . . . , I . . . . . . , . . , . . " . , I I Miles . 
bubtotal ~ (Includes subtotalsporn pages 1Aj . . . Miles ~ . , I 

400 d. New Substations, Switching Stations, Metering Points, etc. 
Station Desienation WA 

40 1 
402 
403 
404 
405 
4a6 

. .  

. .  

Miles 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Miles 
3.50 
3.20 
2.60 
2.20 
3.20 
2.00 
1.85 
3.00 
3.00 
1.70 

16.30 
42.55 

kV to kV 

$64 1,059 
4,547,809 

$5,188,868 

~ 

$5,188,868 

~ 

Subtotal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 
RUS FORM 740c (Coiiiptiter generatedfori?t - niodijled) (version 5, 6/97) PAGE 1 OF 4 PAGES 



OST ESTIMATE AND LOAN BUDGET FOR ELECTRIC BORROWERS I BORROWER AND LOAN DESIGNATION !Grayson RECC, KenrucLy 61 CN 

I I 
SECTION A. COST ESTIMATES (Page 1 Continuation Sheet) BORROWER'S RUS USE ONLY 

COST ESTIMATES 

200 b New Tie-Lines (Coitthnied) 

Line Designation ___. 

-.- 207 
208 
209 
210 
21 1 
212 
213 
214 
215 
316 

Miles ~ , . , . I , , I . . , 
Subtotal (transfers topage I )  , . . . . . . . 

300 c. Conversion and Line Changes (Continued) 
Line Designation 

380 Route519 
381 Riddle Fork 
383 Culp Creek 
384 Mills Branch- 
385 Route 201 South at Blaine - 

34/335 Big White Oak 

Subtotal (transfers to page I) .  . . . . . . . 

. " , .  
. ^ " " .  

. . .  . 

Miles 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 00 

-- 

Miles 
5.00 
2.00 
1.60 
1.20 
1.50 
5.00 

I 

$0 I 
n l  

t 0 1  
0 1  
n i  

I n l  

0 1  
0 1  
n l  

94,810 I 
319,730 I 

I 

t I 
I 

I I 
I 

. 16.30 t - l -  $1,049,320 

I I 

RUS Form 740c (Computer geuemied fonn . inodified) (version 5. 6/97) Page 1A of 4 

I 



11 BORROWER AND LOAN DESIGNATION drayson RECC, Kentucky 61 Carter 

i i 

602 (2) Sets of Service Wires to increase Capacity 388 
603 (3) Sectionalizing Equipment 45 
604 (4) Regulators 9 
605 (5) Capacitors 
606 (6) Pole Replacements 1512 

SECTION A. COST ESTIMATES (cont.) BORROWER'S RUS USE ONLY 
COST ESfIh%ATES 

500 e. Substation, Switching Station, Metering Point Changes 

745,057 
213,300 
150,650 

0 
3,645,054 

Station Designation DescriDtion of Chanees 

(7) 
(8) 
(9) 
(10) 
(1 1) 

Subtotal ALL 600 codes. . . . . . . . . , . . " I . . . . , . . . . 
00 g. Other Distribution Items 

701 (1) Security Lights 800 
702 (2) Engineering Fees 
703 
704 (4) 

(3) Reimbursement o f  General Funds (see attached) 

Subtotal . . . . . . . . . . . . . . . . . . . . . . . . . . . 

501 

0 
0 
0 
0 
0 

$7,903,351 

$338,400 
0 
0 
0 

$338,400 

502 
503 
504 
505 
506 
507 
508 
509 

Subtotal . . . . . . 
100 f. Miscellaneous Distribution Equipment 

601 (1) Transformers and Meters 
Construction Transformers 

Overhead 2236 $2,505,146 1600 $256,400 
Subtotal code 601 . (included in total of all 600 codes below) 

Underground 192 $387,744 0 $0 

801 
802 
803 
804 
805 
806 
807 
808 
809 
810 

1 0 1  
0 1  

$0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

$3,149,290 

Total Miles 0.00 

Subtotal ~ ~. . . . ~ ~ . . . . ~. . . I . . . . ~ ~ . . . I . . . $0 

$16,438,419 t TOTAL DISTRIBUTION. . . . . . . . . 
'00 2. Transmissian 

a. NewLine 
Line Desienation Voltage Wire Size Miles 



COST ESTIMATE AND LOAN BUDGET FOR ELECTRIC BORROWERS I BORROWER AND LOAN DESIGNATION Grayson m C C ,  Kentucky 61 Carter 

I I 

$0 I 
- 0 1  

SECTION A. COST ESTIMATES (cant") 

''00 h. New Substation, Switching Station, etc. 
Station Designation - kVA kV TO kV 

901 
902 
903 
904 
905 
906 
907 
908 

Subtotal 
1000 c. Line and Station Changes 

Line/Station Designation 

. . . . . . . . . . . . . . . . . . . .  

Description of Changes 

1003 
1004 
1005 
1006 
1007 
1008 
1009 

Subtotal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1100 d. Other Transmission Items 
1101 (1) R/W Procurement 
1 102 (2) Engineering Fees 
1103 (3) Reimbursement of General Funds (see schedule) 
1104 (4) 

Subtotal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TOTAL TRANSMISSION.. .......... 
1200 3. GENERATION (including Step-up Station at Plant) 
1201 aFuel Nameplate Rating kW 
1202 b. 

TOTALGENERATION.. ............ 

1300 4. HEADQUARTERS FACILITIES 
1301 a. New or additional Facilities (Attach RUS Form 740g) 
1302 h. 

TOTAL HEADQUARTERS FACILITIES ................ 

RUS USE ONLY I BORROWER'S I COST ESTJMATES 

0 1  
0 1  

I 0 1  
0 1  

0 
0 

$0 

$0 

$0 
0 

$0 

$0 
0 

I I 

RlJS Form 740c (Conipufer generaled font1 - niodrfie@ (~~ersron 5, 6/97) PAGE 3 OF 4 PAGES 



SECTION A COST ESTIMATES (conr ) BORROWERS 
COST ESTIMATES 

1400 5. ACQIJISITIONS 
1401 a. Consumers Miles $0 
402 b. 

TOTAL ACQUISITIONS. ....... 
500 6.ALLOTHER 
1501 a. 
1502 b. 
1503 c. 
1504 d. 
1505 e. 

TOTAL ALL OTHER.. ......... 

RUS USE ONLY 

I I 

1. GRAND TOTAL ALL COSTS . . I I . . , I , . . I I . , . , I I . . 
2. FUNDS AND MATERIALS AVAILABLE FOR FACILIT 

. . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a. LoanFunds. $0 
b. Materials and Special Equipment . . . . . . . . . . . . . . . . . . . . . . . . .  0 
c. General Funds . . . . . . . . .  Purpose 1 $0 

Purpose 2 $0 
Purpose 3 $0 
Purpose 4 SO 

Total General Funds Applied . . . . . . . . . . . . . . . . . . . . .  
d. Total Available Funds and Materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

$0 

3. NEW FINANCING REQUESTED FOR FACILITIES , . , . , . . 
4. RUS LOAN REQUESTED FOR FACILITIES. , . 
5. TOTAL SUPPLEMENTAL LOAN REQUESTED . . . . . . . . . . . . . . . . . . . . . . . . .  

National Rural Utilities CooDerative Finance Corporation 
Name of Supplemental Lender 

6. CAPITAL TERM CERTIFICATE PURCHASES (CFC Loan only) , I 
7. SUPPLEMENTAL LOAN REQUESTED FOR FACILITIES 

- 0% 
__ 0% 

$16,438,000 

$0 
$16,438,000 
$16,438,000 

$0 

$0 
$0 

8.100% SUPPLEMENTAL LOANS (SEE RUS Bulletin 20-40,Att. C)* I $0 I 
* IdeiitifL in sedioii A by biidgerpiirpose and separate siibrorals. 

SECTION C. CERTIFICATION 

We, the undersigned, certifi that: 

I .  Upon completion of the electrical facilities contained herein and any others uncompleted at this time but for which 
financing is available, the system will be capable of adequately and dependably serving the projected load for the 
loan period as contained in our current RUS approved Power Requirement Study and Construction Work Plan. 

2. Negotiations have been or will be initiated with our power supplier, where necessaiy, to obtain new delivery points 
andor additional capaciw at existing ones to adequately supply the projected load upon which this loan application 
is based. 

3. The data contained herein and all supporting documents have, to the best of my knowledge, been prepared correctly 
and in accordance with RUS Bulletin 20-2. 

Date Signature of Borrower's Manager 

Date Signature of Borrower's President 

Grayson RECC 
Corporate Name of Borrower 

GFR Initials 

RUS Form 740c (Conipiiter geiieratedrorin - iiiodi$ed) (version 5, 6/97) PAGE 4 OF 4 PAGES 



Attachment to 740c 
Grayson RECC, Kentucky 61 Carter 

STATEMENT 

Statement certifying that at least 90% of the Loan funds are for facilities with a useful life of 
33 years or longer as required by 7 CFR 171 0.1 15. 

To facilitate the determination of the final maturity for this RUS Loan, 
Grayson RECC 

does hereby certify that: 

Date 

At least 90% of the Loan funds requested as part of this loan application 
and included on the RUS Form 740c (Cost Estimates and Loan Budget 
for Electric Borrowers) are for facilities with an anticipated useful life 
of 33 years or longer. 

Less than 90% of the Loan funds requested as part of this loan application 
and included on the RUS Form 740c (Cost Estimates and Loan Budget 
for Electric Borrowers) are for facilities with an anticipated useful life of 33 
years or longer. A schedule has been attached to this statement listing the 
facilities with an anticipated useful life of less than 33 years, the anticipated 
useful life of those facilities and the associated cost estimates (see attached). 

Title: 

Certification 
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EXECUTIVE SUMMARY 

Purpose of Report 
This 2009 - 2012 Construction Work Plan (CWP) documents the engineering analysis 
and proposed system improvements required for Grayson Rural Electric Cooperative 
Corporation (GRECC) to provide satisfactory and reliable service to its customers 
through the winter peak of 201 1-2012. R. W. Beck, Inc. (Consultant) was retained to 
assist GRECC in the preparation of the CWP. Included within is engineering support 
for a loan application to RTJS to finance the proposed construction program. The 
engineering support includes descriptions, estimated costs, and justification of 
required new facilities and facility improvements. 

Service Area and Power Supply 
GRECC provides service to approximately 15,600 customers located in all or parts of 
Carter, Rowan, Lawrence, Greenup, Lewis, and Elliot Counties in northeastern 
Kentucky. GRECC purchases power from the East Kentucky Power Cooperative 
(EKPC) at all thirteen delivery points. GRECC distributes power at a primary voltage 
of 12.47/7.2 kV over approximately 2,453 miles of distribution lines. The distribution 
system consists of 2,420 miles of overhead distribution lines and 33 miles of 
underground distribution lines. 

Figure ES-1: Location Map 

-- 
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EXECUTIVE SUMMARY 

GRECC distributes power from thirteen 69- 12.47 kV substations throughout the 
service area. All of the substations are owned, operated and maintained by EKPC. 
From the EKPC substations, all 41 distribution circuits are constructed for and 
operated at 12.47/7.2 kV. Installed overhead conductor sizes range from #8A CWC to 
397 kcmil ACSR and #2 AL to 1/0 AL for underground primary. A tabulation of 
general operating statistics for the calendar years 2006 and 2007 from RUS Form 7 are 
shown in Table ES-1. 

Table ES-1 
General System Operating Statistics 

2006 2007 
~~ ~ 

Miles of Distribution Line 
Year-End consumers per Month Served 
Consumers per Mile 
Average Residential Consumption (kWhlmo) 
Total MWh Purchased 
Total MWh Sold (I) 
Percent System Losses 

2,437 2,453 
15,546 15,611 

6.4 6.4 
1,340 1,432 

265,607 282,214 
250,083 268,972 

5.8% 4.9% 
Note: 
Does not include own use. 

Results of Proposed Construction 
On completion of the proposed construction program, the system will adequately serve 
the 2011-2012 winter peak load of 83 MW as projected in the 2008 Load Forecast 
(LF) prepared by EKPC. The CWP was prepared to provide adequate and dependable 
service to 16,43 5 residential, commercial, and industrial customers with total annual 
sales of 289,755 MWh in 2012. 

A detailed description of the proposed system improvements is given in Section 2. 
This C W  includes carryovers from the previous 2004-2007 CWP. The proposed 
system improvements are identified in the 740c Detail following the 
RUS 740c Form and are summarized in Table ES-2. 



EXECUTIVE SUMMARY 

Table ES-2 
System Improvements and Additions Summary 

RUS Code Item Estimated Cost 

100 New Construction 

200 New Tie Lines 

300 Line Conversions 

400 New Substations 

500 Substation Improvements 

600 Miscellaneous Distribution Equipment 

700 Other Distribution Equipment 

Total CWP Improvements 

$51 88,900 

$0 
$3,007,800 

$0 

$0 
$7,903,400 

$338,400 

$1 6,438,500 

General Basis of Study 
The projected 201 1-2012 winter system peak load and number of customers served 
used in this report were based on the 2008 LF prepared by EKPC. GRECC’s load 
projections and recommendations were reviewed and generally found to be adequate 
for the C W  planning period. All of the construction proposed herein is consistent 
with the LF unless otherwise noted and explained. A copy of the 2008 LF is given in 
Appendix A of this report. 

GWCC’s 2007 operations and maintenance review (Review Rating Summary, RUS 
Form 300) was used to determine construction required to replace physically deteri- 
orated equipment and material, upgrade portions of the system to conform with code 
or safety requirements, and/or improve reliability or quality of service. 

New distribution and power supply construction requirements were considered 
simultaneously as a “one system” approach for the orderly and economical develop- 
ment 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, EWC.  

Details and estimated costs of the line and equipment changes and the additional 
requirements to serve 626 new residential, commercial, and industrial customers 
during the work plan period are included in Section 2. An estimated cost of necessary 
service upgrades to existing customers is also included in Section 2. 

An analysis, using as a basis RUS guidelines and the design criteria herein, of thermal 
loading, voltages, physical conditions and reliability, was performed on all of the 
substations, distribution lines and major equipment of the existing system. Milsoft 
Integrated Solutions, Inc.’s WindmilTM software was used to analyze the distribution 
circuits for the projected 201 1-2012 winter peak load of 83 MW. A sample printout 
from the software is given in Appendix B. The economic conductor selection is given 

\\nasdatal\clients\O03681\07-70078-01263 LRP&CWP\Work ProductsReport\Grayson CWP Report FR\IAL doc 10/3/08R. w. Beck ES-3 



EXECUTIVE SUMMARY 

in Section 3. When applicable, alternate solutions were investigated and economically 
evaluated so the most cost effective construction could be proposed. 
In the preparation of this Report, including the opinions contained herein, the 
Consultant has made certain assumptions and used certain considerations with respect 
to conditions which may occur in the future. While the Consultant believes these 
considerations and assumptions are reasonable and reasonably attainable based upon 
conditions known to us as of the date of this Report, they are dependent upon future 
events and actual conditions may differ from those assumed. In addition, the 
Consultant has used and relied upon certain information provided by others. To the 
extent actual hture conditions differ from those assumed herein or from the 
assumptions provided by others, the actual results will vary from those estimated. In 
addition, field conditions encountered during design will impact some of the projects. 

ES-4 R. w. ~ e c k \ \ o ~ s d ~ r ~ i \ ~ i i ~ ~ ~ ~ o o ~ 6 8 i \ o ~ - ~ o o ~ 8 - o i ~ 6 ~  L.RP&CWP\Work ProductsReport\Grayson C w p  Report FINAL. doc 10/3/08 



SECTION 1 
BASIS OF STUDY AND PROPOSED CONSTRUCTION 

1.1 Design Criteria 
Construction proposed herein 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. 

9. 

The maximum voltage drop on primary distribution lines is not to exceed 8 volts 
after regulation to 126 volts on a 120-volt base. 

The following equipment is not to be thermally loaded by more than the 
percentage shown of its nameplate rating: 

w 

100% Line Voltage Regulators 

rn 100% Oil Circuit Reclosers 

100% Line Fuses 

100% Substation Transformer of EKPC's calculated rating 

The calculated winter and summer capacity for power transformers are based on 
2008 EKPC data. The ratings are given in Exhibit 1. 

Primary conductors were reviewed and recommended for reconductoring if 
loaded over 80% of their calculated thermal rating. 

Primary distribution lines are to be reconductored from single-phase to three- 
phase if loading exceeds 50 amps on single-phase lines. This is due to the limited 
fuse size that can be used on downstream taps for proper coordination with 
reclosers. 

Poles and/or crossarms are to be replaced if found to be physically deteriorated by 
visual inspection and/or tests. 

Overhead conductors, associated poles, and hardware as required, are to be 
replaced if conductor is old, in poor condition, and has excessive sag. 

Primary distribution lines are to be rebuilt and/or relocated if they are found to be 
unsafe or in violation of the National Electrical Safety Code or other applicable 
code clearances when originally constructed. 

New lines and line conversions are to be built according to the standard primary 
voltage level as recommended in the Long Range Plan. 
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Section 1 

10. New primary conductor sizes to be determined on a case-by-case basis using the 
economic conductor sizing and presently known constants and variables. The 
final proposed conductor may be modified to conform with the cooperative's 
standard sizes. 

11. All new primary construction is to be overhead except where underground is 
required to comply with governmental or environmental regulations, local 
restrictions, favorable economics, or by consumer's request with an aid to 
construction contribution. 

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

13. Three-phase and single-phase coppenveld copper lines are to be replaced on a 
systematic basis based on past reliability factors and future voltage and current 
requirements. 

1.2 Distribution Line and Equipment Costs 
The distribution line and equipment costs are given in Tables 1-1 and 1-2. The costs 
were estimated based on recent trends in the escalation of the cost of materials and 
labor. They include material, installation, engineering, and overheads. 

Table 1-1 
Distribution Line (Installed Cost) 

Distribution Lines 
2008 Estimated 

Cost ($/mile) 

New Lines 

34 397 kcmil ACSR 

34 336 kcmil ACSR 

34 #310 kcmil ACSR 

34 #I 10 ACSR 

1 4 #I 10 ACSR 

14 #2 ACSR 

Line Reconductor 

34 397 kcmil ACSR 

34 336 kcmil ACSR 

34310 ACSR 

34 #I10 ACSR 

V+ #I 10 ACSR 

$1 48,000 

$1 35,000 

$98,000 

$75,000 

$50,000 

$46,000 

$106,000 

$96,000 

$72,000 

$58,000 

$54,600 



BASIS OF STUDY AND PROPOSED CONSTRUCTION 

Table 1-1 
Distribution Line (Installed Cost) 

Distribution Lines 
2008 Estimated 

Cost ($/mile) 

14 #3/0 ACSR 

1 d, #I10 ACSR 

16 #2 ACSR 

$46,000 

$35,000 

$33,000 

Table 1-2 
Distribution Equipment (Installed Cost) 

2008 Estimated 
Distribution Equipment cost 

Line Regulators 

Line Regulator - 50 amp, 14 

Line Regulator - 100 amp, 34 

Line Regulator - 219 amp, 34 

Line Regulator - 328 amp, 34 

Relocate Regulator Bank 

Remove Regulator Bank 

Line Regulators 

(1) 14 recloser 

(3) 14 recloser 

(1) 34 recloser 

Relocate (1) recloser 

Remove (1) recloser 

Reclosers 

(1) 14 recloser 

(3) 1 4 recloser 

(1) 34 recloser 

Relocate (1) recloser 

Remove (1 1 recloser 

$1 0,500 

$36,600 

$46,400 

$67,300 

$4,100 

$2,500 

$4,100 

$1 1,300 

$33,200 

$4,800 

$3,000 

$4,100 

$1 1,300 

$33,200 

$4,800 

$3,000 

~ 
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Section 1 

1.3 Status of Previous CWP Items 
The previous work plan was prepared for the 2004-2007 construction period. 
Approximately 50% of the projects in this plan were completed, and 25% were 
cancelled based on amendments or the issues identified did not materialize. 
Approximately 20% of the 2004-2007 CWP projects will be designated as a carry- 
over for the 2009-2012 CWP and 5% are in-progress. The status of each project is 
summarized in Exhibit 2 based on the following: 

Carry-Over 

II Complete Project has been completed 

II Cancelled Project was cancelled. 

Project will be a carry-over in the 2009--2012 CWP 

1.4 Analysis of Current System Studies 

1.4.1 2008 Load Forecast 
EKPC prepared the 2008 Load Forecast (LF), which details the forecasted system 
coincident peak loads through 2027. The 2008 LF was based on the 2008 winter peak 
load of 75.2 MW, an average annual customer growth of 1 .0%, and a growth of energy 
sales of 1.8%. A copy of the 2008 LF is attached in Appendix A. 

From discussions with GRECC and the RUS representative, the extreme projections 
appeared to be more aggressive, initially, than the expectations due to the economy 
slow-down. Additionally, the normal projections appeared to be on the low side of 
load growth expectations. As a result, the projected load was adjusted to reflect an 
initial load growth in between the normal and extreme projections from the 2008 LF, 
and a long-term growth over both of the normal and extreme projections from the 
2008 LF. The load forecast forms the basis for project development in the 2009-2012 
CWP and the 2008 Long Range Plan (L,RP), which were prepared concurrently. 
Figure 1-1 presents the revised winter projections with comparisons to the normal load 
forecast and extreme (1 in 5 years) load forecast from the 2008 L,F. 

-- 
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BASIS OF STUDY AND PROPOSED CONSTRUCTION 
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Figure 1-1 Historical and Projected System Peak Demands 

1.4.2 2007 Operations and Maintenance Survey 
The Form 300 operations and maintenance review was performed by GRECC and the 
RUS field representative in May of 2007. RUS Form 300 is located in Exhibit 4. The 
review indicated a satisfactory rating in all areas except the following, which received 
an acceptable rating. 

Distribution Lines - Overhead: Compliance with Safety Codes (Attachments) 

m Distribution Lines - Overhead: Observed Physical Condition from Field 
Checking (Right-of-way) 

H Distribution Line Equipment - Conditions and Records: Voltage Regulators 

Distribution Line Equipment - Conditions and Records: Sectionalizing 
Equipment 

1.4.3 Sectionalizing Studies 
GRECC will analyze the protection schemes of all new or significantly changed 
circuits due to CWP projects. Upon completion of the analyses, a list is prepared of 
reclosers, fuses, and other devices required to adequately protect the circuits 
investigated. This list of protection equipment additions and changes, and its estimated 
installed cost required for the next planning period, is included in Section 2 of this 
CWP. 
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Section 1 

1.5 Historical and Projected System Data 

1.5.1 Annual Energy, Load, and Consumer Data 
A summary of the annual energy, demand, and consumer information is given in 
Table 1-3. The historical data provided was taken from GRECC data. Projections for 
the 2011-2012 CWP winter design load of 83 MW were based on the 2008 Load 
Forecast Report. The total projected system load, given in Exhibit 3, was allocated to 
individual substations based on GRECC’s knowledge of the system, historical loading, 
and known future development. 
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Section 1 

1.6 Substation Load Data 
GRECC distributes power from thirteen 69- 12.47 kV substations owned, operated, and 
maintained by EKPC. Table 1-4 summarizes the existing GRECC substations, 
configuration, voltage, and capacity. Historical winter substation demands and power 
factor are shown in Table 1-5. The substations are listed in Table 1-7 with the 
calculated capacity and projected substation peak demands. During the existing and 
projected winter, none of the substation transformers or regulators exceeded their 
ratings. 

The total installed substation transformer calculated capacity for the GRECC system is 
approximately 165.4 MVA based on the current configuration and location of the 
transformers. The calculated transformer capacity is 220% greater than the winter 
coincident system peak of 75.2 MW. 

Table 1-4 
Substation Voltages and Capacities 

Total Cal. Winter Cal. Winter 
Voltage Transformer Transformer Regulator 

(kV) Capacity Capacity(1) Capacity (1) (2) 
Substation 

( M W  ( M W  ( M W  

Airport Road 

Argentum 

Carter City 

Elliottville 

Leon 

Low Gap 

Mazie 

Newfoundland 

Pactolus 

Pelfrey 

Prison 

Sandy Hook 
Warnock 

69-1 2,47 

69-12.47 

69-1 2.47 

69-12.47 

69-1 2.47 

69-12.47 

69-1 2-47 

69-1 2.47 

69-1 2.47 

69-1 2.47 

69-12.47 

69-1 2,47 

69-1 2.47 

5.60 

14.00 

14.00 

11,20 

6,44 

5.75 

5-60 

11 *20 

14.00 

5.60 

1 1.20 

6.44 

11.20 

7.80 

18.30 

18.30 

15.70 

8.40 

7.50 

7.80 

15.70 

18.30 

7.80 

15.70 

8.40 

15.70 

7. 50 

23.40 

15.10 

15.10 

23.40 

15.10 

15.10 

15.10 

23.40 

15.10 

23.40 

15.10 

15.10 
Notes: 
1. Ratings provided by EKPC as shown in Exhibit 1. 
2. In some cases, the available calculated regulator capacity is less than the transformer calculated capacity, 

limiting the capacity of the substation. 
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BASIS OF STUDY AND PROPOSED CONSTRUCTION 

Table 1-5 
Historical Winter Substation Demands 

Percent Cal. Winter Non-Coincident Power 

( M W  (MW) @ Peak 
Factor Loaded (3) Substation Capacity (1) Peak(*) 

Airport Road 

Argentum 

Carter City 

Elliottville 

Lean 

Low Gap 

Mazie 

Newfoundland 

Pactol us 

Pelfrey 

Prison 

Sandy Hook 

Warnock 

7.50 

18.30 

15.10 

15.10 

8.40 

7.50 

7.80 

15.10 

18.30 

7.80 

15.70 

8.40 

15.10 

4.06 

6.14 

6.13 

957 

4.22 

5.78 

4.64 

5.68 

11.19 

4.68 

2.08 

6.77 

5.81 

99% 

100% 

99% 

94% 

99% 

99% 

99% 

99% 

99% 

99% 

99% 

99% 

99% 

54.7% 

33.6% 

41 ,O% 

67.4% 

50.7% 

77.8% 

60.1% 

38.0% 

61.8% 

60.6% 

13.4% 

81 -4% 

38.9% 
Notes: 
1 Based on ratings provided by EKPC and either the calculated substation transformer rating or the calculated regulator rating, depending on 

2 Peak demand and power factor based on historical metered data provided by EKPC for February 2008 
3 Loading percentage stated as non-coincident peak and power factor to the calculated rating 

the capacity limifing factor 

1.7 Circuit Loads 
The distribution system is served through (41) 12.47/7.2 kV substation reclosers. The 
recloser continuous current rating and the conductor capacity of the backbone 
conductors on the feeder are compared to the winter peak feeder loads in Table 1-6. 
The winter peak feeder loads were calculated based on the engineering model load 
flow results for the metered substation peak allocation. Based on the existing peak 
loads from the distribution system model, none of the substation reclosers exceeded 
the rated capacity. None of the first line sections exceeded the rated capacity. 

~ ~ 
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Table 1-6 
Recloser and Feeder Capacity at 2008 Winter Peak 

~ ~ 

Power Recloser Percent Percent 
Factor @ Rating Recloser Conductor (3) Conductor 

(MW) Peak(') (MVA) Loading Loading (3) 

Backbone Substation Load (') 
/Feeder 

Airport Road 
1 
2 
3 
Argentum 
1 
2 
3 
Carter City 
1 
2 
3 
4 
Elliottville 
1 
2 
3 
Leon 
I 
2 
3 
Low Gap 
1 
2 
3 
Mazie 
1 
2 
3 
Newfoundland 
1 
2 
3 
4 
Pactolus 
1 
2 

2-06 
0.34 
1.53 

2.30 
1.04 
3.28 

0,72 
2.1 1 
3.34 
1 .go 

0.72 
1.44 
1.18 

2.46 
0.08 
3,15 

2.46 
0.08 
3.15 

1.44 
2.64 
0,OO 

2.88 
0,72 
1.23 
0.18 

4.55 
2.99 

99% 
99% 
99% 

100% 
100% 
100% 

99% 
99% 
99% 
99% 

94% 
94% 
94% 

99% 
99% 
99% 

99% 
99% 
99% 

99% 
99% 
99% 

99% 
99% 
99% 
99% 

99% 
99% 

12.9 
12.9 
12.9 

12.9 
12.9 
12.9 

12,9 
12.9 
12.9 
12.9 

12.9 
12.9 
12.9 

12.9 
12.9 
12.9 

12.9 
12,9 
12.9 

12.9 
12.9 
12.9 

12.9 
12.9 
12.9 
12.9 

12.9 
12.9 

16.1% 
2,7% 

12.0% 

I 7~3% 
8,1% 

25.4% 

5.6% 
16.5% 
26.2% 
14,9% 

5.9% 
11.9% 
9.7% 

19.3% 
0.6% 

24.7% 

19.3% 
0,6% 

24.7% 

11.3% 
20.7% 

O,O% 

22.6% 
5.6% 
9.6% 
1.4% 

35.6% 
23.4% 

310 ACSR 
310 ACSR 
310 ACSR 

110 ACSR 
110 ACSR 
110 ACSR 

310 ACSR 
310 ACSR 
336 ACSR 
310 ACSR 

110 ACSR 
110 ACSR 
310 ACSR 

I10 HD CU 
310 ACSR 
310 ACSR 

310 ACSR 
310 ACSR 
310 ACSR 

310 ACSR 
397 ACSR 
310 ACSR 

310 ACSR 
110 ACSR 
310 ACSR 
310 ACSR 

110 HD CU 
397 ACSR 

19.2% 
31,6% 
8.5% 

43.9% 
18.5% 
54.5% 

32.3% 
264% 
11.4% 
12.9% 

65.6% 
53.2% 
55.3% 

16.0% 
21,8% 
24.2% 

5.9% 
47.7% 
30.5% 

13.4% 
24.9% 
4.4% 

59.1 % 
10.9% 
2.3% 

15.1% 

68.7% 
17,8% 
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BASIS OF STUDY AND PROPOSED CONSTRUCTION 

Table 1-6 
Recloser and Feeder Capacity at 2008 Winter Peak 

Power Recloser Percent Percent 

(MW) Peak'') (MVA) Loading Loading 
Backbone Conductor 

Substation Load (') Factor @ Rating 
Conductor (3) /Feeder 

- 

3 1.97 99% 12.9 15.4% 397 ACSR 20.9% 
4 6.23 99% 12.9 48.8% 397 ACSR 14.1% 
Pelfrey 
1 1.37 99% 12.9 10.7% 310 ACSR 47.2% 
2 3,05 99% 12.9 233% 310 ACSR 21 3% 
Prison 

Sandy Hook 
1 0.99 99% 12.9 7.8% 310ACSR 32.5% 
2 3-29 99% 12.9 25.8% 310 ACSR 46.7% 
3 2.03 99% 12.9 15.9% 310 ACSR 21.6% 
4 0.00 99% 12.9 0.0% -- _ _  
Warnock 
1 I -82 99% 123 14.3% 2 ACSR 40.9% 
2 8.31 99% 12.9 65.1 310 ACSR 0.7% 
3 1.71 99% 123 13.4% 310 ACSR 32.6% 
4 2.08 99% 12.9 16.3% 336 ACSR 15.22% 
Notes: 
1. Calculated based on the metered peak substation loads from EKPC for February 2008 and the engineering model. 
2. Power factor based on historical metered data provided by EKPC for February 2008 for each substation. 
3. Based on the engineering model 

I 3.23 99% 12.9 25.3% -* -- 

A review of Table 1-7 provides an overview of the existing transformer or regulator 
capacity compared to the projected CWP design load in 2012. At the 2012 projected 
peak, none of the transformers or regulators exceeds the 100% loading planning 
criteria. 

Table 1-7 
Existing Substation Capacity and Loading 

Peak Load (MW) 

Substation Cal. Winter Power 
/Feeder Capacity (1) Factor Projected Percent 

Loadedc4) (MVA) 2012 (*) @Peak(3) 

Airport Road 7-50 4.45 99% 59.9% 

Argentum 18.30 6.74 100% 36.8% 

Carter City 15.10 6.73 99% 45.0% 
Elliottville 15.10 10.74 94% 75.7% 
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Section I 

Peak Load (MW) 

Substation Cal. Winter Power 
/Feeder Capacity (1) Factor Projected Percent 

Loadedn ( M W  2012 (2) @Peak(3) 

Leon 

Low Gap 

8.40 4.53 99% 54.5% 

750 6.34 99% 85.4% 

Mazie 7.80 5.10 99% 66.0% 

Newfoundland 15.10 6.23 99% 41.7% 

Pactolus 18.30 12.62 99% 69.7% 

Pelfrey 7.80 5.13 99% 66.4% 

Prison[41 15.70 2.28 99% 14.7% 

Sandy Hook 8.40 7.43 99% 89.3% 

Warnock 15.10 6.38 99% 42.7% 
Notes: 
1. Based on ratings provided by EKPC and either the calculated substation transformer rating or the calculated regulator 

rating, depending on the capacity limiting factor. 
2. Projected demand based on the 2008 LF projections. 
3. Power factor based on historical metered data provided by EKPC for February 2008. 
4. Loading percentage stated as load projection and power factor to the calculated rating. 

The GRECC electric system was modeled on Milsoft Integrated Solutions, Inc.'s 
WindmilTM software. Load data were obtained from the GRECC member billing 
information. Load-fl ows were prepared to provide information such as the percent 
conductor loading to its capacity, calculated line losses, and voltage drop along line 
sections. The load-flow information from the computer model was compared to the 
criteria outlined in this report. Recommendations were then based on these results. 

Each of the 41 circuits was analyzed with respect to adequate voltage and loading 
conditions. The computer analysis of the 2008 winter system peak revealed: 

Voltage levels less than I18 Volts in line sections in all of the substations, with 
the exception of Leon. 

Conductor loading greater than 80% in line sections in all of the substations. 

Greater than 50 Amps on single-phase line sections in all of the substations, with 
the exception of Argentum and Pelfrey, 

II 

II 

Computer analysis of the projected 201 1-2012 winter system peak revealed: 

II Voltage levels lower than 11 8 Volts in line sections in all of the substations, with 
the exception of Leon. 

Conductor loading greater than 80% in line sections in all of the substations. 

Greater than 50 Amps on single-phase line sections in all of the substations. 

II 
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1.8 System Outages 
A summary of the outages experienced by GRECC for the last five years is given in 
Table 1-8. The five-year average annual outage hours per customer is 3.46 hours. RUS 
suggests a system goal for outages of less than two hours per customer in rural areas 
and one hour in urban areas. GRECC's goal is to improve system reliability and keep 
the average outage hours per customer below the recommended guideline. 

Table 1-8 
Service Interruption Summary 

Average Hours per Consumer by Cause 

Year Extreme Prearranged Others Power 
Supplier Storm Total 

2003 0.00 0.89 0.00 1.93 2.82 

2004 1.27 0.01 0,OO 2.91 4.19 

2005 0.03 0.43 0.15 2.68 3.29 

2006 0.00 1-52 0,41 2.45 4.38 

2007 0.00 0.34 0.35 1.94 2.63 

Note: 
From RUS Form 300 

.~ - 
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Section 2 
REQUIRED CONSTRUCTION ITEMS 

The required 2009-2012 CWP items are discussed in this section. The design criteria 
as given in Section 1 were used as a guide to identify potential CWP items for 
evaluation. Load-flow, voltage drop, and where appropriate, economic analysis was 
performed to support the recommended CWP items. 

2.1 Service to New Members 
Historical information was reviewed for a 24-month period from calendar years 2006 
and 2007 to project new member service requirements for the CWP period. The 
historical number of members was not increased approximately for the 2009-20 12 
CWP period. However, the historical costs were inflated by 5% per year. 

Table 2-1 
Construction Required to Serve New Members 

Estimated 48-Month Work Plan Period 

New Members Average 
- System Wide 2006-2007 2008 2009 201 0 201 1 TOTAL 

Number of New Services 

Underground 48 
Overhead - 348 

Total New Services 396 
Linear Feet of New Underground Line 

Primary 273 
Secondary 90 

Service Drop 3,975 
Subtotal 4,338 

90.4 Average Length in 
FeetlUG Member 
Linear Feet of New Overhead Line 

Primary 75,233 
Secondary 192 

Service Drop 26,396 
Subtotal 101,821 

292.6 Average Length in 
FeetlOH Member 

48 
- 352 
400 

273 
90 

3,975 
4,338 

90.4 

75,233 

192 
26,396 

101,821 

289.3 

48 
- 352 
400 

273 
90 

3,975 
4,338 

90.4 

75,233 

192 
26,396 

101,821 

289.3 

48 
- 352 
400 

273 
90 

3,975 
4,338 

90.4 

75,233 

192 
26,396 

101,821 

289.3 

48 
- 352 
400 

273 
90 

3,975 
4,338 

90,4 

75,233 

192 
26,396 

101,821 

289.3 

192 
1,408 
1,600 

1,092 
360 

15,900 
17,352 

90.4 

300,932 
768 

105,584 
407,284 

289.3 
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Section 2 

Table 2-1 
Construction Reauired to Serve New Members 

Estimated 48-Month Work Plan Period 

New Members Average 
- System Wide 2006-2007 2008 2009 201 0 2011 TOTAL 

106,159 106,159 106,159 106,159 424,636 Total New Line 
(Linear Feet) 106,159 

Cost of New Line 
Underground $1 36,646 $1 42,381 

$2,966 

$1,103,807 

$3,136 

$1 58,185 $1 66,094 $1 74,399 

$3,296 $3,460 $3,633 

$1,092,467 $1,147,090 $1,204,445 

$3,104 $3,259 $3,422 

$641,059 

$3,339 

$4,547,809 

$3,230 

$2,877 Average CostlUG 
Member 

Overhead $943,714 

Member $2,712 
Average CostlOH 

$1,080,360 Total Cost of New 
Line $1,246,188 $1,250,652 $1,313,184 $1,378,844 $5,188,868 

Number of New Transformers 

Padmount 36 

Pole Mount .___ 379 

41 5 Total New 
Transformers 
Average Installed CostEransformer 

Padmount $1,700 
Pole Mount $856 

Padmount $61,200 
Pole Mount $324,424 

Cost of Transformers 

48 

- 352 

400 

48 48 48 

- 352 - 352 - 352 

400 400 400 

192 

1,408 

1,600 

$1 ,a74 
$1,130 

$1,968 $2,066 $2,170 
$991 $1,040 $1,092 

$2,020 
$1,063 

$89,952 
$397,760 

$487,712 

$94,464 $99,168 $104,160 
$348,832 $366,080 $384,384 

$443,296 $465,248 $488,544 

$387,744 
$1,497,056 

$1,884,800 Total Cost Of New $385,624 
Transformers 
Number of New Meters 

Underground 

Overhead - 535 

Total New Meters 535 

Average Installed CostlMeter 
Underground $0 

Overhead $1 35 

1,600 
1,600 

400 
400 

__ 400 - 400 - 400 

400 400 400 

$0 $0 $0 
$1 56 $1 64 $172 

$0 
$149 

$0 
$1 60 



REQUIRED CONSTRUCTION ITEMS 

Table 2-1 
Construction Required to Serve New Members 

Estimated 48-Month Work Plan Period 

New Members Average 
- System Wide 2006-2007 2008 2009 201 0 2011 TOTAL 

Cost of Meters 
Underground $0 $0 $0 $0 $0 $0 

$72,225 $59,600 $62,400 $65,600 $68,800 $256,400 

$72,225 $59,600 $62,400 $65,600 $68,800 $256,400 

Overhead 
Total Cost Of New 
Meters 

$1,538,209 $1,793,500 $1,756,348 $1,844,032 $1,936,188 $7,330,068 TOTAL COST OF 
NEW SERVICES 

Table 2-2 
Summarv of Costs to Serve a New Member 

RUS 
Code Category Description 2008 2009 201 0 2011 TOTAL 
101 UG Lines - New Members $142,381 $158,185 $166,094 $174,399 $641,059 
102 OH Lines - New Members $1,103,807 $1,092,467 $1,147,090 $1,204,445 $4,547,809 
100 Total New Lines $1,246,188 $1,250,652 $1,313,184 $1,378,844 $5,188,868 
601 UG Transformers - New 

601 OH Transformers - New 
Members 

Members 

$89,952 $94,464 $99,168 $104,160 $387,744 

$397,760 $348,832 $366,080 $384,384 $1,497,056 

601 Meters - New Meters $59,600 $62,400 $65,600 $68,800 $256,400 

$547,312 $505,696 $530,848 $557,344 $2,141,200 601 Total Transformers and 
Meters 

2.2 Service Changes to Existing Members 
Historical information was reviewed for a 24-month period from calendar years 2006 
and 2007 to project service change requirements to existing members for the CWP 
period. The historical number of services was not increased for the 2009-2012 CWP 
period. However, the historical costs were inflated by 5% per year. 

~~ ~ 
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Section 2 

Table 2-3 
Construction Required for Service Changes to Existing Members 

Estimated 48-Month Work Period ..- 
Service Charges to Average 

2008 - 2009 2010 - 201 1 TOTAL Existinq Members 2006-2007 - 
Service Drop Upgrades 
Number of Service Drop Upgrades 

Underground 0 0 0 0 0 0 

97 - 97 - 97 - 97 - 97 - 388 - Overhead 
TOTAL SERVICE 
UPGRADES 97 97 97 97 97 388 

Average CostlService Drop Upgrade 
Underground $0 $0 $0 $0 $0 $0 

Underground $0 $0 $0 $0 $0 $0 

Overhead $1,608 $1,782 $1,871 $1,965 $2,063 $1,920 

Cost of Service Drop Upgrades 

Overhead $155,976 $172,854 $1 81,487 $190,605 $200,111 $745,057 

OF SERV'CE $155,976 $172,854 $181,487 $190,605 $200,111 $745,057 UPGRADES 
Number of Transformer Replacements 

Underground 0 
Overhead - 207 

Total Transformer 
Replacements 207 

Average Costflransformer Replacement 

Underground $0 
Overhead $899 

Cost of Transformers 

Underground $0 
Overhead $186,093 

TOTAL COST OF 
TRANSFORMER $1 86,093 
REPLACEMENTS 

0 
- 207 

207 

$0 
$1,130 

$0 
$233,910 

$233,910 

0 
- 207 

207 

$0 
$1 ,I 86 

$0 
$245,502 

$245,502 

0 
- 207 

207 

$0 
$1,246 

$0 
$257,922 

$257,922 

0 
- 207 

207 

$0 
$1,308 

$0 
$270,756 

$270,756 

0 
- 828 

828 

$0 
$1,218 

$0 
$1,008,090 

$1,008,090 



REQUIRED CONSTRUCTION ITEMS 

Table 2-4 
Summary of Costs for Service Changes 

RUS 
2009 - 201 0 - 201 1 TOTAL Code Cateqorv Description - 2008 - 

602 UG Service Drops $0 $0 $0 $0 $0 

602 OH Service Drops $172,854 $181,487 $190,605 $200,111 $745,057 
602 Total Service Drops $1 72,854 $1 81,487 $190,605 $200,111 $745,057 

UG Transformer 
608 Replacements $0 $0 $0 $0 $0 

@33,910 $245,502 $257,922 $270,756 $1,008,090 OH Transformer 
608 Replacements 

Total Transformer 
608 ReDIacements $233,910 $245,502 $257,922 $270,756 $1,008,090 

2.3 Poles 
GRECC replaces all poles found to be physically deteriorated by inspection. An 
average of 378 poles per year required replacement during the 24-month period from 
calendar years 2006 and 2007. For the C W  period, shown in Table 2-5, it was 
estimated that a total of 1,5 12 poles will be replaced due to poor physical condition. 

Table 2-6 shows a summary of pole replacement cost for the 2009-2012 CWP period. 
The historical number of poles was not increased, but the costs were inff ated by 5% 
per year. 

Table 2-5 
Poles 

Estimated 48-Month Work Period 
Average 

2006-2007 - 2008 - 2009 - 201 1 TOTAL 2010 - 
Pole ReDlacements 
Number of Pole 
Replacements 
Average CosVPole 
Replacement 

378 378 378 378 378 1,512 

$1,933 $2,237 $2,349 $2,467 $2,590 $2,41 I 

TOTAL COST OF POLES $730,674 $845,586 $887,922 $932,526 $979,020 $3,645,054 
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Table 2-6 
Summary of Costs for Pole Replacements 

CateqorV 
RUS Code Description - 2008 - 2009 - 201 0 - 2011 TOTAL 

$845,586 $887,922 $932,526 $979,020 $3,645,054 Pole 

Total Pole 
606 Replacements 

606 Replacements $845,586 $887,922 $932,526 $979,020 $3,645,054 

2.4 Security Lights 
For the 24-month period from calendar years 2006 and 2007, GRECC has installed an 
average of 264 security lights per year at an average cost of $353 each. GRECC 
estimates that the cost will increase 5% a year during the CWP period, shown in Table 
2-7. A summary of the security light costs for the CWP period is given in Table 2-8. 

Table 2-7 
Miscellaneous Construction 

Estimated 48-Month Work Period 

Average 
2006-2007 - 2008 - 2009 - 201 0 - 2011 TOTAL 

Securitv Liqhts 
Number of Security 
Lights 264 200 200 200 200 aoo 
Average 
CosUSecurity $353 $393 $41 2 $433 $454 $423 
Lights 
TOTAL COST OF 
SECURITY LIGHTS $93,192 $7 8 , 6 0 0 $82,400 $86,600 $90,800 $338,400 

Table 2-8 
Summary of Costs for Miscellaneous Construction - 

RUS 
- Code Cateqory Description - 2008 - 2009 - 201 0 - 2011 TOTAL 

702 Security Lights $78,600 $82,400 $86,600 $90,800 $338,400 

- 
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REQUIRED CONSTRUCTION ITEMS 

2.5 Conversion and Line Changes 
Conversion and line changes to existing lines were recommended to reduce voltage 
drop or relieve conductor loading. Switching load to other feeders was also evaluated 
when appropriate. Line regulators were considered as an alternative to improve 
voltage drop problems; however, no more than two line regulators were used in series. 

Line and equipment costs were inflated by 5% per year based on the anticipated year 
of construction. Costs of carry-over projects were updated based on the existing line 
and equipment costs. The following conversions and line changes were recommended 
for the 2009-2012 C W .  

Airport Road - Circuit 2 
RUS CODE - 304 (Modified Carry-Over) 

PROJECT NAME - Ben's Run 

$223,810 in LL1 

Description: Reconductor and multi-phase from aging, single-phase 4 ACSR to 
three-phase 1/0 ACSR for 3.5 miles between overhead line sections OH3940-12 to 
OH4252 12. The single-phase tap was loaded to 11 1 Amps with voltage as low as 112 
volts at the end of the tap. With the recommended improvements, the single-phase 
loading is relieved and the voltage improves to 125 volts. 

Sectionalizing: Add ( 3 )  35-4H reclosers at line section OH3942-12 along with the 
recommended multi-phasing. (See RUS Code 603- 1) 

Alternatives: Surrounding single-phase ties do not have the capacity for the transfer 
of load. 

1 RUS CODE - 371 $225,600 in LL3 

PROJECT NAME - Airport Road to Corey Ridge 

Description: Reconductor and multi-phase from aging, two-phase and single-phase 
6A CWC to three-phase 1/0 ACSR for 3.2 miles between overhead line sections 
OH3990-12 to OH4993-12. The single-phase tap was loaded to 110 Amps with 
voltage as low as 109 volts at the end of the tap. With the recommended 
improvements, the single-phase loading is relieved and the voltage improves to 11 8 
volts. 

Sectionalizing: Add ( 3 )  70-4H reclosers on the upgraded three-phase tap and (1) 35- 
4H recloser on the single-phase down-line along with the recommended multi- 
phasing. (See RUS Code 603-2) 
Alternatives: No load transfers are available on this radial circuit. 

~ - - 
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Section 2 

Argentum - Circuit 2 
RUS CODE - 321 (Modified Carry-Over) $183,300 in LL3 

PROJECT NAME - Brushy - Greenup Co. 

Description: Reconductor and multi-phase from aging, single-phase 6A CWC to 
three-phase 1/0 ACSR for 2.6 miles between overhead line sections OH1904 and 
OH1958. Single-phase loading is anticipated in the LRP, and the minimum voltage 
was calculated to be 116 volts at line section OH2582. With the recommended 
improvements, the voltage improves to 119 volts. 

Sectionalizing: Add (3) 25-4H reclosers along with the recommended multi-phasing. 
(See RUS Code 603-3) 

Alternatives: This is a radial tap. The addition of a regulator was evaluated, but it 
would only delay the multi-phasing for a short period of time due to single-phase 
loading. No transfers were available. 

Carter City - Circuit I 
RUS CODE - 373 $147,710 in LL2 

PROJECT NAME - Three Prong 

Description: Reconductor and multi-phase from aging, single-phase 6A CWC to 
three-phase 1/0 ACSR for 2.2 miles between overhead line sections OH2818-10 and 
OH1640-10. The single-phase tap was loaded to 65 Amps with voltage as low as 112 
volts. With the recommended improvements, the single-phase loading is relieved and 
the voltage improves to 123 volts. Results include the addition of a voltage regulator 
in RUS Code 604-2. 
Sectionalizing: Add (2) 70-4H reclosers on the upgraded three-phase tap along with 
the recommended multi-phasing. (See RUS Code 603-4) 

Alternatives: Switching to relieve the single-phase loading condition was evaluated; 
however, the alternative feed from Warnock Substation is projected to continue to 
have voltage issues even with the transfer option. 
m RUS CODE - 374 $204,620 in LL1 

m PROJECT NAME - Lower Grassy 

Description: Reconductor and multi-phase from aging, single-phase 6A CWC to 
three-phase 1/0 ACSR for 3.2 miles between overhead line sections OH646-10 and 
OH837-10. The single-phase tap was loaded to 81 Amps with voltage as low as 109 
volts at section OH295 88. With the recommended improvements, the single-phase 
loading is relieved and the voltage improves to 124 volts. 

Sectionalizing: Add (3) 50-4H and (1) 25-4H reclosers along with the recommended 
multi-phasing. (See RTJS Code 603-5) 

Alternatives: No load transfers are available on this radial circuit. 
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REQUIRED CONSTRUCTION ITEMS 

. RUS CODE - 375 $148,050 in LL4 

Description: Reconductor and multi-phase from single-phase 1 /0 ACSR to three- 
phase 1/0 ACSR for 2.0 miles between overhead line sections OH1445--10 and 
OH1252-10. The minimum voltage was calculated to be 117 volts at line section 
OH13 12-10. With the recommended improvements, the voltage improves to 126 
volts. Results include the addition of a voltage regulator in RTJS Code 604-3. 

Sectionalizing: Add (3) 35-4H reclosers on the upgraded three-phase tap along with 
the recommended multi-phasing. (See RUS Code 603-6) 
Alternatives: The single-phase tie will exceed single-phase loading criteria from 
transferring the load. No other ties are available. A regulator is included in the LRP 
due to expected voltage issues even with the multi-phased tap. 

PROJECT NAME - Lost Creek 

Carter City - Circuit 2 
9 RUS CODE - 376 $136,950 in LL4 . PROJECT NAME - Jordan Fork 

Description: Reconductor and multi-phase from aging, single-phase 6A CWC to 
three-phase 1/0 ACSR for 1.85 miles between overhead line sections OH2192-10 and 
OH5069. The single-phase tap was loaded to 55 Amps. With the recommended 
improvements, the single-phase loading is relieved. 

Sectionalizing: Add (3) single-phase 35-4H reclosers along with the recommended 
multi-phasing. (See RUS Code 603-7) 

Alternatives: Surrounding single-phase ties do not have the capacity to serve 
transferred load from this long single-phase tap. 

Elliottville - Circuit 1 . RUS CODE - 377 . PROJECT NAME - Porter Creek 

$201,430 in LL2 

Description: Reconductor and multi-phase from aging, single-phase 4 ACSR to 
three-phase 1/0 ACSR for 3.0 miles between overhead line sections OH3056 7 and 
OH2825-7. The single-phase tap was loaded to 103 Amps with voltage as lowas 109 
volts. With the recommended improvements, the single-phase loading is relieved and 
the voltage improves to 120 volts. Results include the removal of a voltage regulator 
in RUS Code 604-5. 
Sectionalizing: Add (3) 354H reclosers on the upgraded three-phase tap along with 
the recommended multi-phasing. (See RTJS Code 603-8) 
Alternatives: No load transfers are available on this radial circuit. 

- 
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. RUS CODE - 378 . PROJECT NAME - Route 173 
$211,500 in LL3 

Description: Reconductor and multi-phase from aging, single-phase 6A C WC to 
three-phase 1/0 ACSR for 3.0 miles between overhead line sections OH1073-7 and 
OH971-7. The single-phase tap was loaded to 71 Amps with voltage as low as 116 
volts. With the recommended improvements, the single-phase loading is relieved and 
the voltage improves to 11 8 volts. 
Sectionalizing: Add (3) 50-4H reclosers on the upgraded three-phase tap along with 
the recommended multi-phasing. (See RTJS Code 603-9) 
Alternatives: Ties to surrounding circuits are single-phase with limited transfer 
capacity available. 

RUS CODE - 379 $275,510 in LL l  . PROJECT NAME - New Elliottville Circuit 4 

Description: Construct a new circuit out of Elliottville Substation with 1.7 miles of 
double circuit 3/0 ACSR parallel with Elliottville Circuit 1. Transfer the tap at section 
OH300-7 to the new circuit from Elliottville Circuit 1. The voltage at section 
OH2762-7 was calculated to be 109 volts. With the recommended improvements, 
voltage improves to 120 volts. 

Sectionalizing: Device coordination was reviewed based on the recommended 
changes, and no improvements are required. 

Alternatives: Elliottville Circuit 1 has a backbone conductor of 1/0 ACSR, which is 
nearing capacity. However, down-line voltage issues drive the need for improvements. 
Switching to Newfoundland Circuit 1 was evaluated; however, it is projected to 
exceed capacity and develop voltage issues with the transfer within the 4-year C W .  

Elliottville - Circuit 3 . RUS CODE - 380 $319,730 in LL1 . PROJECT NAME - Route 519 

Description: Reconductor and multi-phase from aging, single-phase 4 ACSR to 
three-phase l/O ACSR for 5.0 miles between overhead line sections OH4776 and 
OH5644-7. The single-phase tap was loaded to 102 Amps with voltage as low as 110 
volts. With the recommended improvements, the single-phase loading is relieved and 
the voltage improves to 121 volts. Results include the addition of a voltage regulator 
in RUS Code 604-8. 
Sectionalking: Add (3) 70-4H reclosers on the upgraded three-phase tap along with 
the recommended multi-phasing. (See RUS Code 603-1 1) 

Alternatives: No load transfers are available on this radial circuit. 



REOUIRED CONSTRUCTION ITEMS 

. RUS CODE - 381 $134,280 in LL2 . PROJECT NAME - Riddle Fork 

Description: Reconductor and multi-phase from single-phase 1 /0 ACSR to three- 
phase 1/0 ACSR for 2.0 miles between overhead line sections OH4676 and OH4664. 
The single-phase tap was loaded to 79 Amps with voltage as low as 117 volts at 
section OH50 16. With the recommended improvements, the single-phase loading is 
relieved and the voltage improves to 1 19 volts. 
Sectionalizing: Add (3) 70-4H reclosers along with the recommended multi-phasing. 
(See RUS Code 603-10) 
Alternatives: There are three single-phase ties into this neighborhood. However, the 
load is proposed to be greater than single-phase loading will allow on any of the taps. 

Low Gap - Circuit 3 . RUS CODE - 383 $101,130 in LL2 . PROJECT NAME - Culp Creek 

Description: Reconductor and multi-phase from aging, single-phase 6A CWC to 
two-phase 1/0 ACSR for 1.6 miles between overhead line sections OH1307-11 and 
OH1444-11. The single-phase tap was loaded to 69 Amps with voltage as low as 1 16 
volts. With the recommended improvements, the single-phase loading is relieved and 
the voltage improves to 120 volts. 

Sectionalizing: Add (2) 50-4H reclosers on the upgraded two-phase tap along with the 
recommended multi-phasing. (See RUS Code 603-13) 
Alternatives: No load transfers are available on this radial circuit. 

Mazie - Circuit 2 
9 RUS CODE - 384 $79,640 in LL3 . PROJECT NAME - Mills Branch 

Description: Reconductor and multi-phase from aging, single-phase 4 ACSR to two- 
phase I/0 ACSR for 1.2 miles between overhead line sections OH323 and OH1608-4. 
The single-phase tap was loaded to 58 Amps with voltage as low as 115 volts. With 
the recommended improvements, the single-phase loading is relieved and the voltage 
improves to 11 8 volts. 

Sectionalizing: Install (2) 50-L, recloser on the upgraded two-phase tap along with the 
recommended multi-phasing. (See RUS Code 603- 14) 

Alternatives: Switching to relieve the single-phase loading condition was evaluated; 
however, the alternative feed from Mazie Circuit 1 created another single-phase 
loading issue as well as low voltage. 
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RUS CODE - 385 $94,8810 in LL2 

PROJECT NAME - Route 201 South at Blaine 

Description: Reconductor and multi-phase from single-phase 1/0 ACSR to two- 
phase 1/0 ACSR for 1.5 miles between overhead line sections OH2560-4 and 
OH2886-4. The single-phase tap was loaded to 57 Amps with voltage as low as 115 
volts. With the recoinmended improvements, the single-phase loading is relieved and 
the voltage improves to 1 19 volts. 

Sectionalizing: Add (2) 35-4H reclosers on the upgraded two-phase tap along with the 
recommended multi-phasing. (See RUS Code 603-1 5) 

Alternatives: No load transfers are available on this radial circuit. 

Warnock - Circuit 1 
RUS CODE - 334/335 (Modified Carry-Over) 

PROJECT NAME - Big White Oak 

Description: Reconductor and multi-phase from aging, single-phase 6A CWC to 
three-phase 1/0 ACSR for 5.0 miles between overhead line sections OH474-6 and 
OH1284-6. The single-phase tap was loaded to 106 Amps with voltage as low as 102 
volts at section OH1 566-6. With the recommended improvements, the single-phase 
loading is relieved and the voltage improves to 125 volts. 

Sectionalizing: Add (3) 50-4H and (2) 25-4H reclosers along with the recommended 
multi-phasing. (See RUS Code 603- 17) 
Alternatives: Transfers to surrounding single-phase ties were considered; however, 
low voltage remained an issue with the transfers. 

$319,730 in LL1 

Warnock - Circuit 3 
No RUS Funds requested 
PROJECT NAME - Laurel Road 

LL1 

Description: Transfer load from Warnock Circuit 3 to Pactolus Circuit 1 by opening 
at section OH1708 and closing at switch SW86. Also, open at section OH3298-6 and 
close at switch SWOlO to transfer load to Warnock Circuit 4. The minimum voltage 
was calculated to be 116 volts at line section OH3362-6. With the recommended 
improvements, the voltage improves to 121 volts. 
Sectionalizing: Device coordination was reviewed based on the recommended 
changes, and no improvements are required. 
Alternatives: No other load transfers available. 

Total RUS Code 300 $3,007,800 
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2.6 Sectionalizing Equipment 
Specific locations for sectionalizing equipment were identified in this report. For the 
2009-012 CWP period, the following recloser recommendations are as follows. The 
cost was inflated by 5% per year. 

Airport Road - Circuit 2 . RUS CODE - 603-1 $15,770 in LL1 
Description: Replace (1) single-phase 50-4H recloser with (3) single-phase 35-4H 
reclosers at OCR-1139. (See RUS CODE - 304) 

. RUS CODE - 603-2 $18,720 in LL3 
Description: Install (3) single-phase 70-4H reclosers at section OH3990-12 and (1) 
single-phase 35-4H recloser at section OH4994-12. (See RUS CODE - 371) 

Argentum - Circuit 2 
9 RUS CODE - 603-3 $17,380 in LL3 
Description: Replace (1 )  single-phase 50-4H recloser with (3) single-phase 25-4H 
reclosers at OCR-1023. (See RUS CODE - 321) 

Carter City - Circuit 1 
RUS CODE - 603-4 $9,490 in LL2 

Description: Add (2) single-phase 70-4H reclosers at OCR-2655. (See RUS CODE - 
373) 
8 RUS CODE - 603-5 $16,980 in LLl  
Description: Install (3) single-phase 50-4H reclosers at section OH646-10 and (1) 
single-phase 25-4H recloser at section OH838-10. (See RUS CODE - 374) . RUS CODE - 603-6 $14,420 in LL4 
Description: Install (3) single-phase 35-48 reclosers at section 0131445-10. (See 
RUS CODE - 375) 

Carter City - Circuit 2 . RUS CODE - 603-7 $14,420 in LL4 
Description: Install (3) single-phase 35-4H reclosers at section OH5069. (See RUS 
CODE - 376) 
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Elliottville - Circuit 1 . RUS CODE - 603-8 $13,080 in LL2 

Description: Install (3) single-phase 35-4H reclosers at section OH3056-7. (See RUS 

. RUS CODE - 603-9 $13,740 in LL3 

Description: Install (3) single-phase 50-4H reclosers at section OH1 073-7. (See RUS 

CODE - 377) 

CODE - 378) 

Elliottville - Circuit 3 . RUS CODE - 603-10 $15,770 in LL1 

Description: Replace (1) single-phase 3 5-4H recloser with (3) single-phase 70-4H 
reclosers at OCR-1386. (See RUS CODE - 380) 

RUS CODE - 603-11 $13,080 in LL2 

Description: Install (3) single-phase 70-4H reclosers at section OH4676. (See RUS 
CODE - 3 8 1) 

Low Gap - Circuit 3 . RUS CODE - 603-13 $9,490 in LL2 

Description: Add (2) single-phase 50-4H reclosers at section OH1307-11. (See RUS 
CODE - 383) 

Mazie - Circuit 2 
RUS CODE - 603-14 $9,970 in LL3 

Description: Install (2) single-phase 50-L reclosers at section OH323. (See RTJS 

$9,490 in LL2 

Description: Install (2) single-phase 35-4H reclosers at section 0H2560-4. (See RUS 

CODE - 384) 

RUS CODE - 603-15 

CODE - 385) 

Warnock - Circuit 1 . RUS CODE - 603-17 $21,500 in LL1 

Description: Install (3) single-phase 50-4H reclosers at section OH474-6, (1) single- 
phase 25-4H recloser at section OH1457-6, and (1) single-phase 25-4H recloser at 
section OH1407-6. (See RUS CODE - 334/335) 

TOTAL RUS CODE 603 $213,300 
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2.7 Line Regulators 
Specific locations for line regulators were identified to correct voltage drop problems 
as an alternative solution when switching was not feasible or reconductoring was more 
expensive and not necessary due to lightly loaded circuits. The total estimated cost 
was inflated 5% per year to the recommended year of the 2009-012 CWP. 

Carter City - Circuit 1 
m RUS CODE - 604-2 $12,160 in LL2 

Description: Install a single-phase 50 Amp regulator at the source end of section 
OH1 641-1 0 to improve voltage on downstream line sections. Before improvements, 
the voltage in line section OH1759 was calculated to be 111 volts. With the 
recommended improvements, the voltage was improved to 123 volts. Results include 
the improvements associated with RUS Code 373. 
m RUS CODE - 604-3 $13,400 in LL4 

Description: Install a single-phase 50 Amp regulator at the source end of section 
OH1398-10 to improve voltage on downstream line sections. Before improvements, 
the voltage in line section OH1312-10 was calculated to be 117 volts. With the 
recommended improvements, the voltage was improved to 126 volts. Results include 
the improvements associated with RUS Code 375. 

$11,580 in LL1 

Description: Install a single-phase 50 Amp regulator at the source end of section 
0H845-10 to improve voltage on downstream line sections. Before improvements, the 
voltage in line section OH29588 was calculated to be 109 volts. With the 
recommended improvements, the voltage was improved to 124 volts. 

RUS CODE - 604-4 

Elliottville - Circuit 1 
RUS CODE - 604-5 $2,890 in LL2 

Description: Remove 100 Amp regulator, REG214, at the source end of section 
OH2717-7 due to improvements with RUS Code 377. Before improvements, the 
voltage was calculated to be 109 volts, With the recommended improvements, the 
voltage was improved to 120 volts. Results include the improvements associated with 
RUS Code 377. 

Ellliotville - Circuit 2 
RUS CODE - 604-13 $40,350 in LL1 

Description: Install a three-phase 100 Amp regulator at the source end of section 
OH4 104 to improve voltage on downstream line sections. Before improvements, the 
voltage in line section OH4344-7 was calculated to be 116 volts. With the 
recommended improvements, the voltage was improved to 123 volts. 
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Section 2 

Elliottville - Circuit 3 . RUS CODE - 604-7 $11,580 in LL1 

Description: Transfer load from Elliottville Circuit 3 to Elliottville Circuit 1 by 
opening at section OH3874-7 and closing at section OH3721-7. Install a three-phase 
50 Amp regulator at the source end of section OH1341-7. Before improvements, the 
voltage in line section OH6029-7 was calculated to be 108 volts. With the 
recommended improvements, the voltage was improved to 123 volts. 

RUS CODE - 604-8 $37,490 in LL1 

Description: Remove three-phase 100 Amp regulator, REG5615, at section OH4776 
and install a three-phase 50 Amp regulator, further down-line at section OH5058. 
Before improvements, the voltage in line section OH53 12-7 was calculated to be 110 
volts. With the recommended improvements, the voltage was improved to 12 1 volts. 
Results include the improvements associated with RUS Code 380. . RUS CODE - 604-9 $4,520 in LL1 

Description: Relocate three-phase 2 19 Amp regulator, REG59, at section OH1 69-7 
to further down-line at section OH163. Before improvements, the voltage in line 
section OH5312-7 was calculated to be 110 volts. With the recommended 
improvements, the voltage was improved to 121 volts. 

Pelfrey - Circuit 1 . RUS CODE - 604-10 $12,160 in LL2 

Description: Install a single-phase 50 Amp regulator at the source end of section 
OH63 80 to improve voltage on downstream line sections. Before improvements, the 
voltage in line section OH5337 was calculated to be 1 17 volts. With the recommended 
improvements, the voltage was improved to 125 volts. 

Warnock - Circuit 3 . RUS CODE - 604-12 $4,520 in LL1 

Description: Move three-phase 50 Amp regulator, REG83, from the source end of 
section OH3622-6 to the source end of section OH3636-6. Transfer load from 
Warnock Circuit 3 to Pactolus Circuit 1 by opening at section 0H3867-6 and closing 
at section OH4238. Before improvements, the voltage in line section OH29407 was 
calculated to be 114 volts. With the recommended improvements, the voltage was 
improved to 120 volts. 

Total RUS Code 604 $1 50,650 



Section 3 
ECONOMIC CONDUCTOR SELECTION 

The data contained in this section details the assumptions which were used in the 
economic analysis of alternatives and economic conductor sections of this report. 

3.1 Interest Rates 
The Blue Chip Economic Indicators (BCEI) projects an average long-term inflation 
rate of approximately 2.3%, but it does not reflect the cost increases being experienced 
in electric utility construction. Based on discussions between GRECC staff and 
R. W. Beck and recent electric facility construction cost trends, for the study period, 
an inflation rate of 5.0% was chosen for distribution upgrades. 

3.2 Annual Fixed Charge Rates 
Annual fixed charge rates were developed based on GRECC’s 2005-2007 operation 
and maintenance expense of the installed plant and an interest rate as previously 
developed. The annual fixed charge rates used are summarized in Table 3-1. 

Table 3-1 
Summary of Assumed Annual Fixed Charge Rates 

- Plant (1) 
Item 

Transmission Substation Distribution 

Cost of Capital 5.00% 5,00% 5.00% 
Depreciation 2.50% 2.00% 3.00% 

Taxes 0.05% 0.05% 0.05% 
Insurance 0.05% 0.05% 0.05% 
TOTAL 9.60% 10.10% 13.94% 

Operation and Maintenance (*) 2.00% 3.00% 5.84% 

Notes: 
1. Rates expressed as a percent of original installed cost. 
2. Transmission and substation 0 & M cost are assumed values 
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SECTION 3 

3.3 Cost of Power 
The cost of power in 2007 was $0.059 per kWh, based on information provided by 
GRECC. It is anticipated that trends for the current market will increase power costs 
during the planning period; therefore, power costs were assumed to increase at a rate 
of 5%. 

3.4 Cost of Losses 
The cost of losses was calculated based on the wholesale power cost of $0.059 per 
kWh. The wholesale power costs were obtained from the 2008 EKPC LF. The 
calculated cost of losses was based on an average of the 2005, 2006, and 2007 
monthly billing demands and an average annual load factor of 45.88%. The cost of 
losses to carry one kW of loss at peak is $129.30. The calculation is given in 
Exhibit 5. 

3.5 Economic Conductor Selection 
Economic conductor selection includes the consideration of initial construction costs 
and the associated losses of the selected conductors. For two alternative conductors 
compared, there is generally a kW load at which the fixed costs associated with the 
construction, plus the variable costs related to line losses, are equal for the two 
alternatives. For loads less than the equal cost load, the smaller conductor should be 
selected, and for loads greater than such load, the larger conductor would be selected. 
There are many choices of conductor sizes, but as part of system operation, standard 
conductor sizes for overhead construction of #2 ACSR, 1/0 ACSR, 3/0 ACSR, 336 
ACSR, and 397 ACSR have been selected by G E C C .  

Since a distribution line is used for many years, economic conductor selection should 
include the consideration of the initial load, load growth, cost of losses, increases in 
power cost, the annual fixed cost, and the present worth of the dollars spent. 

The load on the distribution line considered was expressed as the current annual peak 
load and was assumed to grow over the life cycle analyzed. The cost of power was 
assumed to remain constant and a thirty-year present-worth factor was developed for 
the cost of losses and for the annual fixed cost. 

Two basic conditions arise as alternatives are compared. The first, and most often 
encountered alternative, is the timing of the conversion of an existing distribution line. 
The question is simply a comparison of which is more economical for the next year. 
Thus, based on economics alone, the existing distribution line should remain as long 
as the annual cost of the losses on the existing line is less than the annual cost of the 
losses, plus fixed costs on the new line. Generally, voltage-drop problems require 
conversion prior to economics. 
The second alternative arises when a new line is to be constructed or an existing line 
must be changed for reasons other than economic conductor selection. Such conditions 
include voltage-drop, system changes, and reliability. Economic conductor selection 
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ECONOMIC CONDUCTOR SELECTION 

analyses were performed and a summary for new construction and change-out was 
prepared. 
General guidelines were developed based on the following assumptions. 

.i Compound annual load growth 

.i Annual cost of peak kW losses 

.i Compound annual power cost increase 

.i Fixed cost factor 

.i Present-worth discount factor 
Distribution line cost estimates in Table 1-2 

2.71% 

$129.30/kW 

5 .0% 

13.94% 

5.0% 

3.5.1 12.47/7.2 kV Operating Voltage 
The following general guidelines were developed based upon the analysis described 
previously for overhead conductors at an operating voltage of 12.47/7.2 kV. 

New single-phase distribution lines should generally be constructed with #1/0 ACSR 
if the load on the line will potentially grow to require conversion to three-phase. If the 
load will not grow requiring conversion to three-phase, #2 ACSR is adequate for 
single-phase construction for loads less than 275 kW. 

The single-phase #1/0 ACSR lines should be converted to three-phase #1/0 ACSR 
based upon operating conditions and voltage-drop. 

Existing three-phase distribution lines should be reconductored based on the 
following: 

For loads less than 1,125 kW: 1/0 ACSR 
3/0 ACSR 

336 ACSR 

m For loads greater than 2,625 kW: 397 ACSR 
New three-phase 12.47 kV distribution lines should be constructed with the following 
conductors at the initial load given as follows: 

For loads greater than 1,125 kW and less than 1,625 kW: 

For loads greater than 1,625 kW and less than 2,625 kW: 

For loads less than 1,475 kW: 1/0 ACSR 
3/0 ACSR 

m 336 ACSR 

m For loads greater than 3,000 kW: 397 ACSR 

Economic conductor selection curves for overhead conductors are graphically 
presented in Figures 3-1 through 3-4. The economic conductor selection curves and 
guides should be updated periodically based on changes in construction cost, power 
cost, or fixed operating cost. 

For loads greater than 1,475 kW and less than 2,025 kW: 

For loads greater than 2,025 kW and less than 3,000 kW: 
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Exhibit 1 
2008 EKPC Calculated Winter Substation Ratings 
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Exhibit 2 
Status of Previous CWP Projects 
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Exhibit 3 
Substation Forecast 
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Exhibit 4 
RUS Form 300 
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United States Rural Economic Rural 

Ag rlcu It u r e  Development Service 
Department of and Communfty Utilities 

Washington, 
DC 
20250 

M y  30,2007 

SUBECT: OPERATIONS AND MilINTENANCE SURVEY 

TO: CAROL ANN FRAILEY, PRESIDENT & CEO 
GRAYSON RJXC 

In accordance \vi& 7 CFR 1730-1, a review and evaluation of your electric system and facilities as related 
to system operation and maintenance was made on May 30,2007. 

The objectives of this mview are ta carry out RlJS's responsibiIity for loan Senrrity and to assure that your 
electric plant is being operated and maintained in a safe and satisfactory condition and that you are 
providing an acceptable qualify of service. 

My review has indicated that your facilities are being adequately operated and maintained and you have 
an effFective 0 & M program supported by propex records. 

Numerous right-af-way problenis Fovolving shade trees were observed and a more aggressive right-of-way 
clearing program is recommended. Directiod triinming is now the recommended approach. We also 
observed several vines on poles which need to be removed. 

MLKE NORMAN 
RIJS FELD REPWSENTATIIE 
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Exhibit 5 
cost of Losses 
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COPYRIGHT 2008 , R. W. BECK, Inc. ALL RIGHTS RESERVED 
All information in BLUE text requires input data 

Percent 
of 

Peak 

95.75% 
98.94% 
86.17% 
69.32% 
65.46% 
69.30% 
82.75% 
85.78% 
64.85% 
67.67% 
85.43% 

100.00% 

LOAD LOSS CALCULATION 

Percent 
of Peak 
Squared 

0.92 
0.98 
0.74 
0.48 
0.43 
0.48 
0.68 
0.74 
0.42 
0.46 
0.73 
1.00 

ANNUAL COST OF LOSS PER kW: 

Month 

Cost for Demand: 1 kW*DR*DF 
Cost for Energy: (.84(LFA2) + .16(LF))*I kW*(ER)*8760 hours 

I Three 
I 

2005 

DR = Existing Power Demand Rate'" 
= $000 IkW 

LF = Three Year Average Annual Load Factor 
= 45.88% 

ER = Existing Power Energy Rate"' 
= $005900 IkWh 

DF = Three Year Average Annual Demand Factor - 8.06 - 

48,758 
64,802 
52,961 
39,522 
44,447 
49,376 
51,999 
54,483 
34,322 
43,926 
50,585 
64,915 

ANNUAL COST FOR 1 kW OF PEAK LOSSES: 

66,063 
73,356 
51,596 
51,407 
44,455 
45,788 
49,697 
55,573 
47,307 
41,729 
55,006 
61,200 

$0.00 IkW 
$129.30 IkW 

$129.30 IkW 

- ~ 

-- CORE LOSS CALCULATION 

ANNUAL COST OF LOSS PER kW: 

Cost for Demand: 
Cost for Energy 

1 kW*DR*12 months 
1 kW*ER*8760 hours 

DR = Existing Power Demand Rate"' 

ER = Existing Power Energy Rate'') 
= $0.00 IkW 

= $0.05900 IkWh 

ANNUAL COST FOR 1 kW OF PEAK LOSSES: 

LOAD FACTOR CALCULATION (') 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

67,476 
50,222 
59,504 
41,054 
35,720 
36,781 
55,857 
53,257 
41,832 
43,182 
57,054 
64,278 

60,766 
62,793 
54,687 
43,994 
41,541 
43,982 
52,518 
54,438 
41,154 
42,946 
54,215 
63,464 

Ann. Load Factor 47.009 

Notes : (1) Based on the annual energy purchases and power cast fc 2007 from the 2008 LF 
(2) MWh Purch. and Peak Loading was provided by GRECC. 

I I 

I 

$0.00 IkW 
$516.84 IkW 

$516.84 IkW 

S\Planning\Study\LossCost (GRECQCost of Losses 9/5/2008 3:33 PM 1 



Appendix A 
2008 LOAD FORECAST 
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