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Before the Florida Public Service Commission 
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W. Mike Feazell 
Docket No. 100304-EU 

Date of Filing: March 3, 201 1 

Please state your name, business address, and occupation. 

My name is W. Mike Feazell. My business address is 140 Hollywood 

Boulevard, Fort Walton Beach, Florida, 32548. I am the District 

Operations Manager in Fort Walton Beach for Gulf Power Company. 

Please summarize your educational and professional background. 

I hold a Bachelor of Science degree in Industrial Engineering Technology 

from the University of Southern Mississippi. I have been employed with 

Gulf Power Company for 25 years in various capacities. I began my 

employment with Gulf Power as a Distribution Engineering representative. 

In that role, I designed service to residential, commercial and industrial 

customers as well as ensured the reliability of the distribution system in 

the area which I worked. Thereafter, I held a position in Commercial and 

Industrial Marketing, in which I addressed the various energy and 

electrical needs associated with the City of Pensacola and Emerald Coast 

Utility Authority. Following my employment in Commercial and Industrial 

Marketing, I held the position of Transmission Lines Supervisor wherein 

my responsibilities included the design, construction and maintenance 

associated with Gulf's transmission lines system. I currently serve as the 

District Operations Manager in Fort Walton Beach. In my current role, I 
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oversee the engineering design, line construction, maintenance and 

service to the roughly 100,000 customers in the Fort Walton Beach, 

Destin, Crestview, Niceville, and DeFuniak Springs areas. This job entails 

the management of 58 employees in the LineService, Engineering field. 

We provide safe, reliable electric service to the customers we serve. 

Q. 

A. 

What is the purpose of your testimony in this proceeding? 

My testimony addresses the necessary facilities and associated costs for 

Gulf Power and Choctawhatchee Electric Cooperative, Inc., (CHELCO) to 

provide adequate and reliable service to and within the Freedom Walk 

development. I also briefly address each utility’s ability to provide 

adequate and reliable service to the Freedom Walk development. 

0. Have you prepared any exhibits that contain information to which you will 

refer in your testimony? 

Yes. I have four separate exhibits that I am sponsoring as part of my 

testimony. The first exhibit (WMF-1) I am sponsoring consists of two 

maps, one showing CHELCO’s three-phase circuits near the Freedom 

Walk development and one showing Gulf Power Company’s three-phase 

circuits near the Freedom Walk development. The second exhibit (WMF- 

2) attached to my testimony is comprised of the original engineering study 

performed by Patterson & Dewar Engineers, Inc. on CHELCO’s behalf 

dated July 7, 2010, and two subsequent revisions to the study dated 

November 19, 2010, and February 1, 201 1, respectively. The third exhibit 

(WMF-3) I am sponsoring consists of a Job Summary for the Normandy 

A. 
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Road upgrade submitted by CHELCO in its response to question number 

five of Gulf Power Company’s First Request for Production of Documents. 

The fourth exhibit (VVMF-4) attached to my testimony contains CHELCOs 

201 1-2014 Construction Work Plan (CWP) completed in May 2010. 

Counsel: We ask that Mr. Feazell’s four exhibits as just 

described be marked for identification as Exhibit Nos. 

- PMF-l ) ,  - (WMF-2), - (WMF-3), and 

- (WMF-4), respectively. 

Q. 

A. 

Are you personally familiar with the Freedom Walk development? 

Yes. I first became involved with the Freedom Walk development in April 

2008. My initial involvement centered on meeting with the developer, 

Emerald Coast Partners, L.L.C., to discuss service requirements. Since 

that time, I have been involved in one other meeting with the developer at 

which we discussed the construction of the Freedom Walk Subdivision 

and the developer’s desire that Gulf Power provide electrical service to the 

development. I have made several site visits to review the location of the 

development in order to better evaluate the area. At my direction, other 

Gulf Power engineers have also made site visits to the location of the 

development in order to evaluate existing circuits and develop the cost 

estimate associated with the extension of the line to serve the customer. 
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Q. 

A. 

Q. 

A. 

What is your understanding of the reason for the present territorial 

dispute? 

As discussed more fully by Witness Johnson, the developer of Freedom 

Walk has requested that Gulf Power sewe the development. CHELCO 

has disregarded this request and is attempting to overturn the customer’s 

choice. 

What information have you considered in developing your testimony? 

I have reviewed and considered a wide variety of information and data in 

developing my testimony. In addition to my general experience as an 

engineer for the Company, 1 have relied upon Gulf Power’s 2010 

Overhead/Underground Residential Differential Cost Data, public records 

and load and plat information obtained from Witness Johnson. I have also 

used engineering estimates that were calculated through Gulf Power‘s Job 

Estimation and Tracking system, load studies for the general area, and 

information regarding the total number of single family and multi-family 

units at build-out as provided by Witness Johnson. 

I have also relied upon numerous documents produced by 

CHELCO during the course of discovery. Such documents include 

detailed engineering studies, responses to interrogatories and requests for 

admission, maps of CHELCOs Auburn Substation Circuit, engineering 

studies developed on CHELCOs behalf by Patterson & Dewar Engineers, 

Inc. and CHELCOs 201 1-2014 Construction Work Plan (CWP) completed 

in May 201 0. 
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Q. 

A. 

Q. 

A. 

What are the necessary facilities for CHELCO to extend adequate and 

reliable service to the Freedom Walk development? 

CHELCO presently owns a three-phase feeder extending from its Auburn 

Substation that, in its extremities, abuts a boundary of the Freedom Walk 

development. However, in order to adequately and reliably serve the 

projected Freedom Walk load of 4,700 kilowatts, CHELCO will be required 

to upgrade substantial segments of that feeder. As shown on page 1 of 

Exhibit WMF-1, a 1.3 mile span of the feeder -- that segment of Auburn 

Circuit 03 between points “ A  and “ 6  and point “C” --will need to have the 

electrical conductor replaced with a larger size conductor. It also appears 

that CHELCO will be required to convert 1,500 feet of an existing single- 

phase tap on Normandy Road to a three-phase circuit extension as shown 

on page 1 of my Exhibit WMF-1, between points “ E  and “F. 

Finally, CHELCO will need to perform extensive work at its existing 

Aubum Substation, or construct an entirely new substation, in order to 

adequately serve the projected Freedom Walk load. 

What is the basis for your conclusions? 

My conclusions are based upon CHELCOs planned load assumptions for 

the Freedom Walk development, which are consistent with those of 

Witness Johnson. They are also based upon a review of Patterson & 

Dewar Engineers, Inc.’s engineering study which was commissioned by 

CHELCO for the specific purpose of determining whether CHELCO’s 

existing electric system is capable of handling the load associated with the 

Freedom Walk development. A copy of this study is attached to my 

Docket No. 100304-EU Page 5 Witness: W. Mike Feazell 
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testimony as Exhibit WMF-2. As can be seen from my Exhibit WMFP, 

Patterson & Dewar issued its original study on July 7, 2010, and revisions 

to the original study on November 19,2010 and February 1,201 1. 

This study clearly demonstrates that serving the projected load for 

Freedom Walk will cause the 394 AAAC (size and type) and 750 MCM UG 

conductor segments of the feeder to significantly exceed CHELCOs own 

System Design & Operating Criteria (SDOC). At page 4 of the original 

study (page 4 of my Exhibit WMF-2) under the heading titled “2009 

Summer Model; Base System w/New Load, the study identifies the 

loading for the above-referenced conductor segments assuming a 

projected load for Freedom Walk of 3,700 kilowatts. According to the 

document, the 394 AAAC segment would be loaded to 87 percent of its 

operating capacity (or 27 percent above CHELCOs SDOC) and the 750 

MCM UG segment would be loaded to 66 Dercent of its operating capacity 

(or 6 percent above CHELCOs SDOC). As stated on page 1 (page 1 of 

my Exhibit WMF-2) of the original study, CHELCOs SDOC provide that 

“primary conductors are not to be loaded for long periods of time, over 

- 60% of operating capacity for summer loading conditions.” The study’s 

reference to CHELCOs SDOC is consistent with CHELCOs description of 

the SDOC at page 2 of Exhibit K to its 201 1-2014 CWP (page 30 of my 

Exhibit WMF-4). At page 2 of my Exhibit WMF-2, the original study 

confirms that “[s]ome of the conductor, mainly the 394 AAAC will be 

loaded more than the SDOC recommends” and concludes that, if 

CHELCO serves Freedom Walk, CHELCO should upgrade the 394 AAAC 

segment to 741 AAAC a full three years before originally planned. The 

Docket No. 100304-EU Page 6 Witness: W. Mike Feazell 
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same conclusion appears at page 2 of the November 19, 201 0, revision 

found on page 10 of my Exhibit WMF-2. 

As noted previously, CHELCO also provided a second revision to 

its study which is dated February 1, 201 1. The original study and the 

November 19, 2010, revision were based on the assumption that the load 

of Freedom Walk upon full build-out would equal 3.700 kilowatts. The 

February 1, 201 1, revision assumes a load of 4.700 kilowatts upon full 

build-out. Predictably, the increase in the projected load for the 

development causes the loading for the above-referenced conductor 

segments to further exceed CHELCO’s SDOC. As can be seen on Page 

1 (page 14 of Exhibit WMF-2) of the February 1, 201 1, revision under the 

heading “2009 Summer Model BSI; Base System w/New Load”, the 

394 AAAC segment will be loaded to 95 Dercent of its operating capacity 

(or 35 percent above CHELCO’s SDOC) and the 750 MCM UG segment 

will be loaded to 75 Dercent of its operating capacity (or 15 percent above 

CHELCO’s SDOC). This data clearly reveals that CHELCO cannot 

adequately setve the Freedom Walk development with its existing 

conductor. 

My conclusion regarding CHELCOs need to convert a segment of 

its circuit on Normandy Road is based upon a Job Summary dated 

May 17,2010. This document was produced by CHELCO in response to 

question number five of Gulf Power’s First Request for Production of 

Documents and is attached to my testimony as Exhibit WMF-3. Question 

number five sought “[c]opies of all documents upon which Chelco relied in 

developing the cost estimates included as Exhibit “F” to Chelco’s petition 

Docket No. 100304-EU 
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in this matter.” This Job Summary indicates that there is a need to retire 

1,500 feet of the single-phase #2 AAAC OH Primary and install new three- 

phase #1/0 AAAC OH Primary, along with the replacement of eight 

existing poles with taller and larger poles, as well as the installation of two 

new larger poles. 

Finally, with respect to the need to upgrade the Aubum Substation, 

page 2 of the February 1, 201 1, revision to the engineering study clearly 

states that “[flor both the summer and winter 2014 ASI, the Auburn 

substation power transformer is carried to maximum capacity.” This 

information is found on page 15 of my Exhibit WMF-2. The document 

further states that “[tlhe lowside buswork at Auburn Substation circuit 03 is 

carried to its maximum capacity of 600A.” For these reasons, CHELCO’s 

consultant recommends “[tlhat CHELCO and their G&T provider, 

PowerSouth EC evaluate substation options should Freedom Walk 

development be served by CHELCO and should it reach this estimated 

load of 4,700 kW.” These options include an “[ulpgrade [to] the substation 

transformer at Auburn sub to a larger transformer or add a 2”d bank if 

there is room inside the substation or perhaps add a new delivery point to 

relieve the load on Auburn sub.” The study also recommends “[tlhat a 2”d 

circuit be constructed to help serve the load south of Aubum substation (if 

a new delivery point is not added nearby) to help serve the load south of 

Aubum substation and not exceed the rating on the lowside buswork and 

the circuit breakers at the substation.” 

Docket No. 100304-EU Page 8 Witness: W. Mike Feaze11 
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Q. 

A. 

Q. 

A. 

Q. 

A. 

What will be CHELCO’s cost to perform these required upgrades of its 

facilities? 

The cost for CHELCO to perform the required upgrade to the 394 AAAC 

segment of the feeder, will be $227,404. This cost figure was provided by 

CHELCO in response to discovely issued by Gulf Power and also appears 

in Exhibit Q (page 31 of 37) to CHELCOs 201 1-2014 CWP. The cost for 

CHELCO to perform the required upgrade to the Normandy Road 

conductor, will be $29,063. This cost figure appears at the bottom of 

page 1 of my Exhibit WMF-3. CHECLO has not provided costs estimates 

for the upgrade of the 750 MCM UG segment of its feeder or for the 

upgrades to the Auburn Substation. 

What do you estimate will be CHELCOs cost to perform the necessary 

substation upgrade work? 

Based on my knowledge of transmission construction, the cost of a power 

transformer replacement ranges from $700,000 to $1.2 million. The 

addition of another delivery point as discussed at page 2 of the 

Februaly 1,201 1, revision to the engineering study, ranges between 

$1 .O million to $4.0 million. 

What are the necessary facilities and associated costs for Gulf Power to 

extend adequate and reliable service to the Freedom Walk development? 

In order to extend adequate and reliable sewice to the Freedom Walk 

development, Gulf Power will extend its existing three-phase line 

approximately 2,130 feet at a cost of only $89,738. That short extension 

Docket No. 100304-EU Page 9 Witness: W. Mike Feazell 
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is depicted on page 2 of my Exhibit WMF-1, beginning at point “ D  and 

extending westerly to what will be the point of service for the Freedom 

Walk development. Gulf‘s existing line presently serves a variety of 

customers, including Crestview High School, the Winn Dixie Market Place, 

and Davidson Middle School, which are located a short distance to the 

east of the Freedom Walk development. The cost to construct this short 

feeder section was estimated using Gulf Power’s Job Estimating and 

Tracking system which calculates labor and material costs. The 2,130 

foot line extension consists of 5,900 pounds of 477 AAC conductor, 45 

insulators, 16 poles, six anchors, and 18 lightning arresters. 

Other than simply extending Gulf Power’s existing three-phase line 2, 130 

feet, would Gulf Power need to make any other investments or upgrades 

to its facilities in order to provide adequate and reliable service to the 

Freedom Walk development? 

No. The projected loads associated with the Freedom Walk development 

will be adequately handled through service from Gulf Power‘s Airport 

Road Substation, located only two miles from the development. 

Similarly, Gulf‘s existing conductor up to the point of the line 

extension will adequately handle the projected load. 

Docket No. 100304-EU Page 10 Witness: W. Mike Feazell 
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Q. 

A. 

Q. 

A. 

Q. 

A. 

Are you aware of any engineering or other operational reason why 

CHELCO should be awarded service to Freedom Walk in lieu of Gulf 

Power? 

No. There are no engineering, operational or other reasons why CHELCO 

should be awarded service to Freedom Walk. Moreover, as I previously 

indicated, in order to reliably serve the development, CHELCO would be 

required to install more facilities at a much higher cost than Gulf Power. 

Other than serving the Freedom Walk development, would Gulf Power 

and its customers realize any additional benefits from the extension of 

three-phase setvice to the development? 

Yes. Extension of the existing three-phase feeder would also enable Gulf 

Power to provide adequate, reliable service to reasonably expected new 

developments that ensue along Old Bethel Road between Davidson 

Middle School and the Freedom Walk development. 

What are the necessaly facilities and associated costs for Gulf Power to 

provide adequate and reliable setvice within the Freedom Walk 

development? 

The estimated cost for Gulf Power to install overhead facilities within the 

development, including material and labor, is $752,778. The estimated 

cost for Gulf Power to install underground facilities within the 

development, including material and labor, is $844,935. These estimates 

were developed using the material and labor per-lot costs for “Low 

Density” subdivisions contained in Gulf Power’s 2010 

Docket No. 100304-EU Page 11 Witness: W. Mike Feaze11 
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OverheadlUnderground Residential Differential Cost Data, approved by 

the Commission on August 31,201 0. These estimates are based upon 

the assumption that the development will contain 489 single family homes, 

272 multi-family homes, and are subject to change pending the approval 

of final subdivision plans. 

Q. What are the necessary facilities and associated costs for CHELCO to 

provide adequate and reliable service within the Freedom Walk 

development? 

On February 15,201 1, CHELCO supplemented its previous discovely 

responses to Gulf Power. The supplemental production included a 

revision to CHELCOs July 201 0 engineering study indicating that 

CHELCO has changed its load assumptions for the development. 

Specifically, it appears that CHELCO is now projecting that the load of the 

development, upon full build-out, will be 4,700 kilowatts. This is a 

significant change from CHELCOs previous load projection of 3,700 

kilowatts. Given the timing of this change, Gulf has not yet been able to 

determine CHELCO’s cost to provide service within the development. 

A. 

Q. Do you anticipate that the necessary facilities and associated costs for 

CHELCO to provide adequate and reliable service within the Freedom 

Walk development will be substantially different from Gulf Power’s? 

No. I would expect Gulf Power’s facilities and related costs for selvice 

within the development to be similar to CHELCOs. As Gulf‘s District 

Operations Manager, it has been my experience that there is not a high 

A. 

Docket No. 100304-EU Page 12 Witness: W. Mike Feazell 
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degree of variation among utilities in terms of the types of facilities and 

costs for providing service within developments of this nature. 

Q. Is each utility capable of providing adequate and reliable electric service to 

the Freedom Walk development? 

As explained by Witness Spangenberg, CHELCO is legally prohibited from 

serving the Freedom Walk development by virtue of the development's 

non-rural character. Nevertheless, from a physical standpoint, I believe 

that each utility is capable of providing adequate and reliable electric 

service to the Freedom Walk development. However, as described 

above, CHELCO would need to expend approximately $227,404 just for 

one section of feeder upgrade - and much more for substation 

improvements and other facility upgrades -to provide service to the 

development. These costs far exceed Gulf's estimated expenditure of 

only $89,738. Gulf Power's ability to provide adequate and reliable 

electric service is demonstrated by Gulf's rich history of satisfactory 

service to the residents in Crestview and surrounding areas. 

A. 

Gulf Power would have at least one additional advantage over 

CHELCO in the provision of reliable service to Freedom Walk: the 

availability of resources to quickly respond to outages. Gulf Power has a 

fully-staffed line service headquaflers, with multi-truck, pole yard and 

warehouse resources, which is located in Crestview only 4.5 highway 

miles away from Freedom Walk. CHELCOs nearest similar facility is over 

30 miles away in DeFuniak Springs. 

Docket No. 100304-EU Page 13 Witness: W. Mike Feazell 
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Docket No. 100304-EU 

BEFORE me, the undersigned authority, personally appeared W. Mike 

Feazell, who being first duly sworn, deposes and says that he is the District 

Operations Manager for Gulf Power Company, a Florida corporation, that the 

foregoing is true and correct to the best of his knowledge, information and belief. 

He is personally known to me. 

Sworn to and subscribed before me 
this 158 day of March, 201 1. 
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Docket No. 100304-EU 
Engineering Study and Revisions 
Exhibit WMF-2, Page 1 of 15 

Choctawhatchee Electric Cooperative, Inc. 
Defuniak Springs, Florida 

Engineering Study for New Subdivision 
Substation Recommendations 

July 7, 2010 

Resultr of Analysis: The analysis shows that CHELCOs existing electric system is capable of handling 
the additional 3,700 kW of load i f  it were added today. Should this additional 
load be added to CHELCOs system, it is recommended that CHELCO complete 
,/i twburn Substation 1011-2014 Construction Work Plans in 2011 insieact of 
2014 to prepare for iurther growth in the area. 

Data Used: The 2014 peak summer and 2014 peak winter Milsoft Windmil software 

The 2009 peak summer and 2009 peak winter Milsoft Windmil software base 
models from CHELCOs 2011-2014 Construction Work Plan (CWP) 

system models 
CHELCO’s System Design & Operating Criteria 

Details of Analysis: 

A new subdivision with an anticipated load of 3,700 kW is to be located at the intersection of 
Robens Avenue and Old Bethel Road. Should CHELCO serve this new load, Auburn Substation, 
circuit #3 would be the substation and circuit the new load would be Served from. 

Is CHELCO’s system capable of serving this load today and Into the future? 

If so. what, if any, improvements would be necessary to serve this new load? 

Patterson & Dewar (P&D) worked with CHELCO on their 2011-2014 Construction Work Plan, 
completed in May 2010. The 2014 peak summer and winter Milsoft Windmil models were used 
in this analysis along with CHELCOs existing base 2009 peak summer and winter models. 
CHELCOs System Design and Operating Criteria (SDOC) was also used. The portion of.the SuCC 
that applies io this stu&,’ is incix’ed !!elow. 

Substations: 
Tlic following maximum loading conditions as a percent of thc full equipmcnt nameplate 
ratings based on CHELCO’s extreme load forecasts. are recommended. When these levels 
are projected to be exceeded, plans for uprating are to be scheduled: 

Power Transformers - Sununer loading - 100% continuous loading at 55“ rating 
Winter loading - 124% coniinuous loading at 55. rating 

Conductor: 
Primary conductors arc not to k loaded for long periods of !;me, over 60% of operating 
capacity for summer loading conditions and 75% for winter. 

I 

Docket 100304-EU 
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Minimum 
Range Utilization Voltage* 

Non-lighting Loads including Service 
loads lighting Voltage 

A I08 I10 I14 

B I04 I06 I I O  

Voltare Droo: 

Maximum 

Utilization & 
Service Voltage 

126 

127 

Where this new subdivision will be located, CHELCO already ha:, a main %phase line that is 
presently serving customers on Roberts Avenue and Old Bethel Road. Adding this new 3,700 kW 
load would not require any additional 3-phase overhead construction to reach the new load. 
The only construction necessary would be for the new development itself. 

Referring to the Excel document “new load analysis.xlsx”, the 2009 peak summer and winter 
Windmil models: 

Voltage DrOD: 
With the new load, there will be more voltage drop than without the new load (which is to 
be expected) but the additional drop in voltage is still within CHELCO’s SDOC’. 

Conductor: 
Some of the conductor, mainly the 394 AAAC will be loaded more than the SDOC 
recommends. In CHELCOs CWP that was completed in May 2010, it was already 
recommended (project 300-RU10-01) to upgrade this 394 AAAC to 741 AAAC; however, 
this recommendation was for 2014. Should CHELCO serve this new load, it is 
recommended that the CWP project 300-RU10-01 be completed in 2011 instead of 2014. 

Substations: 
Auburn substation will not exceed the SDOC for subs. 

Referring to the Excel document ‘“new load analysis.xlsx”, the 2014’ peak summer and winter 
Windmil models: 

VoltaEe Droo: 
With the new load, there will be more voltage drop than without the new load (which is to 
be expected) but the additional drop in voltage is st i l l  within CHELCOs SDOC. The voltage 
drop is not as low as with the 2009 models because the 2014 model includes capacitor 
recommendations and reconductoring recommendations from the CWP. 

’ The 2 W 9  winter model shows one section of single phase conductor downline from the new load at 114 V. This is not unusual 
tor winter peak conditions and tvpicalb only occurs for a short ducatton. Voltage drops that do not meet the SOOC, especially 
during winter peaks could happen anywhere on the system. voltage drops that last for extended periods of time are easily 
addressed by adding voltage regulators. 

2 

’The 2014 peak summer and winter models include projected system growth tot 2014 along with all recommended prolects in 
the 2011-2014 CWP as It they were completed. 

Docket 100304-EU 
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Conductor: 
Some of the three phase 741 AAAC and 750 MCM UG conductor will be loaded more than 
the SDOC recommends but only by a small percentage (4%-8% more than the SOOC 
recommends). It should be noted that the SDOC is a guideline and is used as such. So, 
though the loading on the conductor is greater than the guideline, because it's only a 
small percentage greater, it i s  recommended that CHELCO not upgrade the conductor. 
Similar recommendations by P&D were made for other parts of CHELCOs system during 
the completion of their 2011-2014 CWP. 

Substations: 
Using 2014 grown loads, Auburn substation exceeds the SDOC for both the winter and 
summer models. While exceeding the SDOC guidelines for conducior is xceptable (within 
reason), doing so for substations is not recommended because substations can take up to 
a year or two before they are energized from the time the decision is made to add a new 
delivery point. Some things that a cooperative can do to relieve a heavily loaded 
substation; however, is switch load to nearby substations, uprate the existing power 
transformer or add a second power transformer. 

In the case here, it is recommended to switch load to Laurel Hill substation to relieve 
Auburn sch and bring it back to within the SDOC guidelines This is not an unccmmon 
recommendation or approach for CHELCO as they used this very same approach with 
Santa Rosa Beach substation in an effort to delay the new substation, Hewett, for a few 
years. 

Looking beyond 2014 and thus beyond the period of the 2011-2014 CWP, there may one 
day be a need to uprate the existing transformer in Auburn Substation or add a new 
delivery point, but with a projected load of 84% in the summer of 2014 and 105% in the 
winter of 2014 (not including the new 3.7M) kW load), the possibility of adding a new 
delivery point nearby Auburn sub would have been evaluated regardless of this new load. 
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General Information 
New residential subdivision with estimated load of 3,700 kW 
Substation: Auburn 
Circuit: 03  
Location: near the intersection of Roberts Ave. and Old Bethel Road 

2009 Summer Model 

Base Svstem 
Auburn Sub: 14.570 kW or 73% 
Laurel Hill Sub. 4,550 kW or 61% 
Conductor Loading: 741 AAAC loaded to 291 A or 37% and 394 AAAC loaded to 55% and small section of 
750 MCM UG (along Phil Tyner Road) loaded to 122 A or 27% 
Voltage drop on Auburn sub ckt 03 meets CHELCOs system design and operating criteria 

Base Svstem w/ New Load 
Auburn Sub: 18,066 kW or 90% 
Conductor loading: 741 AAAC loaded to 463 A or 59% and 394 AAAC loaded to 87% and 750 MCM UG 
loaded to 300 A or 66% 
Voltage drop at extremes as low as 115 V a t  the end of ckt  3 

Recommendations: 
Follow the CWP for the capacitor placements (do this in 2011 to help voltage) and do project 300-RU10- 
01 in 2011 instead of 2014. 

Results of Recommendations: 
Auburn Sub: 18,261 kW or 91% 
Laurel Hill Sub: 4,550 kW or61% 
Conductor loading: 741 AAAC will be loaded to 465 A or 59% and 750 MCM UG loaded to 300 A or 66% 
Voltage meets CHELCOs system design and operating criteria. 
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2014 Summer Model after CWP projects have been completed 

Base Model 
Auburn Substation: 16,717 kW or 84% 
Laurel Hill Substation: 4,919 kW or 66% 
Conductor Loading: 741 AAAC loaded to 335 A or 42%. and small section of 750 MCM UG (along Phil 
Tvner Road) loaded to 137 A or 30!% 
Voltage drop on Auburn sub ckt 03 meets CHELCOs system design and operating criteria 

Base Model w/ New Load 
Auburn Substation: 20,225 kW or 101% 
Laurel Hill Substation: 4.919 kW or 66% 
Conductor Loading: 741 M A C  loaded to 508 A or 64% and 750 MCM UG loaded to 313 A or 68% 
Voltage drop meets CHELCOs system design and operating criteria. 

Recommendations: 
Switch 1,050 kW from Auburn ckt. Dl to Laurel Hill ckt. 03 (making new open point near the intersection 
of Hwy85 and Georgia Road?). After load swap, on Laurel Hill ckt. 3, add 100 A voltage regulators on 
main 3 phase line near the intersection of Hwy 85 & Campton Street. In addition, on Auburn ckt. 3, it 
%be necessary to add capacitor banks upstream from the new load andlor voltage regulators 
downstream from the load; however, it's recommended that CHELCO monitor the circuit before doing 
this. 

Results of Recommendations: 
Auburn Sub: 19,263 kW or 96% 
Laurel Hill Sub: 5,595 kW or 75% 
Conductor Loading: no changes. 741 AAAC will be loaded to 64% and 750 MCM UG loaded to 68%. 
Voltage meets CHELCO's system design and operating criteria. 
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2009 Winter Model 

Base Svstem 
Auburn Sub 18,240 kW or 91% 
Laurel Hill Sub: 5,800 kW or 77% 
Conductor Loading: 741 AAAC loaded to 327 A or 41% and 394 AAAC loaded to 61% and small section of 
750 MCM UG (along Phil Tyner Road) loaded to 314 A or 69% 
Voltage drop on Auburn sub ckt 03 meets CHELCOs system design and operating criteria 

Base Svstem w/ New Load 
Auburn Sub: 21,736 kW or 109% 
Conductor loading: 741 AAAC loaded to 500 A or 63% and 394 AAAC loaded to 94% and 750 MCM UG 
loaded to 316 A or 69% 
Voltage drop on one single phase tap on Auburn ckt 03 is 114 V. Everything else looks good. 

Recommendations: 
Follow recommendations for Summer 2009. In addition, on Auburn ckt. 3, it be necessary to add 
capacitor banks upstream from the new load and/or voltage regulators ifownstream from the load; 
however, it 's recommended that CHELCO monitor the circuit before doing this. 

Results of Recommendations: 
Auburn Sub: 21,736 kW or 109% 
Laurel Hill Sub: 5.800 kW or 77% 
Conductor Loading: 741 AAAC will be loaded to 500 A or 63% and 750 MCM UG loaded to 316 A or 69%. 
Voltage on Auburn ckt. 3 meets CHELCOs system design and operating criteria. 

Docket I003W-EU 
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2014 Winter Model after CWP projects have been completed 

Base Model 
Auburn Substation: 20,641 kW or 105% 
Laurel Hill Substation: 6,223 kW or 84% 
Conductor Loading: 741 AAAC loaded to 377 A or 48%. and small section of 750 MCM UG (along Phil 
Tyner Road) loaded to 155 A or 34% 
Voltage drop on Auburn sub ckt. 03 meets CHELCOs System design and operating criteria 

Base Model w l  New Load 
Auburn Substation: 24,124 kW or 121% 
Conductor Loading: 741 AAAC loaded to 554 A or 70% and 750 MCM UG loaded to 335 A or 73% 
Voltage drop on one single phase tap on Auburn ckt 03 is 114 V. Everything else looks good. 

Recommendations: 
Follow recommendations for Summer 2014 model 

Results of Recommendations. 
Auburn Sub: 22,732 kW or 114% 
laurel Hill Sub: 7,525kW or 100% 
Conductor Loading: no changes. 741 AAAC will be loaded to 70% and 750 MCM UG loaded to 73%. 
Voltage on Auburn ckt. 3 meets CHELCOs design criteria. 
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Choctawhatchee Electric Cooperative, Inc. 
DeFuniak Springs, Florida 

Engineering Study for Freedom Walk Development 
Substation Recommendations 

July 7,2010 
Revi-;eil Eloveinber 19, 2010' 

Results of Analysis: The analysis shows that CHELCO's existing electric system is capable of handling 
the additional 3,700 kW of load if it were added today. Should this additional 
load be added to CHELCO's system, it is recommended that CHELCO complete 
al l  Auburn Substation 2011-2014 Construction Work Plans in 2011 instead of 
2014 to prepare for furthergrowth in the area. 

Data Used: 

Attachments: 

Details of Analysis: 

The 2014 peak summer and 2014 peak winter Milsoft Windmil software 
models from CHELC0's 2011-2014 Construction Work Plan (CWP)' 

The 2009 peak summer and 2009 peak winter Milsoft Windmil software base 

CHELCO's System Design & Operating Criteria (SDOC) that W A S  approved by 
CHELCO staff on January 12. 2010. 

system models 

* CHELCOs SDOC 
* Chart of the results of this enginecrirlg study fix Freedom Walk tlevelopmcnt - 

The Distribution line Construction Project Review for pmjcct 3 0 0 - R U Z O - 0 1  
2 pages (iiew load analysis.xlsx) 

(page 31 of exhibit (1 from the 2011-2014 CWP). 

A new development, Freedom Walk, with an anticipated load of 3,700 kW is to be located at the 
intersection of Roberts Avenue and Old Bethel Road. Should CHELCO serve this new load, 
Auburn Substation, circuit U3 would be the substation and circuit the new load would be sewed 
from. 

Is CHELCO'r qstem capable of serving this load today and into the future? 

If so, what, if any, improvements would be necessary to serve this new load? 

Patterson & Dewar (PW) worked with CHELCO on their 2011-2014 Construction Work Plan, 
completed in May 2010. The 2014 peak summer and winter Milsoft Windmil models were used 
in this analysis along with CHELCO's existing base 2009 peak summer and winter models. 
CHELC0's System Design and Operating Criteria (SDOC) was also used. The portion of the SDOC 
that applies to this study is included below. 

' Ail RPI~IIOIIF ar? in red r h r v  r?vi.llom are MOT d!ie to mCionwin;: clr.mp,e\ 10 Ihr oii:::n.ll document bot d l . ?  in 
r?h;ponw !o Gu!f Pcwi!:'~ 3rd Intrrrwplorim rr:qv!e(: d,~lcrl Novwrbe! 5. 20:O fcr hrther infcrmation t!i ,1: 

;tippat5 the orNginal encineering resitlts. 
' CHELCO'r 2009 Load Forecast was used to grow the loads for CHELCO's 2011-2014 ConstructIan Work Plan. 

1 
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Minimum Maximum 
Range Utilization Voltage’ 

Non-lishting Loads including Service Utilmtion & 
loads lighting Voltage Service Voltage - 

Substations 
The followina maximum loadine conditiocs as a ocrcent of the full eauivment namedilte 

A 

B 

- 
ratings basedon CHELCO‘s extreme load forecasis, are recommended.’ h e n  !hex levels 
are projected to be exceeded plans for uprating are to be scheduled: 

Power Transformers ~ Summer loading - 100% continuous loading af 55” rating 
Winter loading - 124% continuous loading at 55* rating 

Conductor: 
Primary conductors arc not to be loaded for long periods of time. over 60% of  operating 
capacity for summer loading conditions and 75% for winter. 

108 I I O  I I4 126 

I04 I06 I10 127 

Voltaee Dmo: 

Voltaec Ranees ANSI Sfandard C8d.I (120 volt base) 

Where Freedom Walk will be located, CHELCO already has a main 3-phase line that is presently 
serving customers on Roberts Avenue and Old Bethel Road. Adding this new 3,700 kW load 
would not require any additional 3-phase overhead construction to reach the new load. The 
only construction necessary would be for the new development itself. 

Referring to the Excel document “new load analysis.xIsx”, the 2009 peak summer and winter 
Windmil models: 

Voltaee D ~ D :  
With the new load, there will be more voltage drop than without the new load (which is to 
be expected) but the additional drop in voltage is still within CHELCO’s SDOC’. 

Conductor: 
Some of the conductor, mainly the 394 AAAC will be loaded more than the SDOC 
recommends. In CHELCO’s CWP that was completed in May 2010, it was already 
recommended (project 300-RU10-01) to upgrade this 394 AAAC to 741 AAAC; however, 
this recommendation was for 2014. Should CHELCO serve this new load, it is 
recommended that the CWP project 300-RU10-01 be completed in 2011 instead of 2014. 

~~ ~ ~ 

’ The 2M9 winter model shows one section of single phase conductor downline from the new load at 114 V. This is not ~nusual 
for winter peak condkions and lypicallv ontv occurs for a short duration. Voltage drops that do not meet the SDOC, especidk 
during winter peaks could happn anwhere on the system. Voltage drops thar lasf lor extended periods of time are easily 
addressed by adding voltage regulators. 
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Substations 
Auburn substation will not exceed the SDOC for subs. 

Referring to the Excel document “new load analysis.xisx”, the 2014‘ peak summer and winter 
Windmil models: 

Voltage Oroo: 
With the new load, there will be more voltage drop than without the new load (which is to 
be expected) but the additional drop in voltage is sti l l  within CHELCO’s SDOC. The voltage 
drop is not as low as with the 2009 models because the 2014 modei includes capacitor 
recommendations and reconductoring recommendations from the CWP. 

Conductor: 
Some of the three phase 741 AAAC and 750 MCM U t  conductor will be loaded more than 
the SDOC recommends but only by a small percentage (4%-8% more than the SOOC 
recommends). It should be noted that the SDOC is a guideline and is used as such. So, 
though the loading on the conductor is greater than the guideline, because it’s only a 
small percentage greater, it is recommended that CHELCO not upgrade the conductor .tt 
present but instead monitor the loads on the feeder and re-evaluatc if the loads exceed 
the cdculatcd loads with this new development, as noted in this study. Similar 
recommendations by P&D were made for other parts of CHELCO’s system during the 
completion of their 2011-2014 CWP. 

Substations: 
Using 2014 grown loads, Auburn substation exceeds the SDOC for both the winter and 
summer models. While exceeding the SDOC guidelines for conductor is acceptable (within 
reason), doing so for substations is not recommended because substations can take up to 
a year or two before they are energized from the time the decision is made to add a new 
delivery point. Some things that a cooperative o n  do to relieve a hcaviiy loaded 
substatlon; however, is switch load to nearby substations, uprate the existing power 
transformer or add a second power transformer. 

In the case here, it is recommended to switch load to Laurel Hill substation to relieve 
Auburn sub and bring it back to within the SDOC guidelines. This is not an uncommon 
recommendation or approach for CHELCO as they used this very same approach with 
Santa Rosa Beach substation in an effort to delay the new substation. Hewett, for a few 
years. 

Looking beyond 2014 and thus beyond the period of the 2011-2014 CWP, there may one 
day be a need to uprate the existing transformer in Auburn Substation or add a new 
delivery point, but with a projected load of 84% in the summer of 2014 and 105% in the 
winter of 2014 (not including the new 3,700 kW load), the possibility of adding a new 
delivery point nearby Auburn sub would have been evaluated regardless of this new load. 

I 

‘The 1014 peak summer and winter models include projected system growth lor 2014 along with a11 recommended projects in 
the 2011-2014 CWP as if thpv were completed. 
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CHOCTAWHATCHEE ELECTRIC COOPERATIVE, INC. 
Florida 30 

DeFuniak Springs, Florida 

Engineering Study for Freedom Walk Development 
July 7,2010 

Revised 11/19/2010’ 
Page 2 of 2 

11 This load growth lollows the 2003 toad Forecast khat was also used in the 201 1-2014 CWF. 

2 )  This chart does not factor in any load swapping with Laurel Hill as recommended iii the cliart on page 1 
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1 Job Summary 
Unit Cost Summary 

Project ID: Nonnmdy Road Upgrade 

N W  I 
New 3 69.52 0.00 81.12 A5 1 PH 

A5-2 1 PH;INSU!ATOR STRING New 1 23.18 0.00 35.56 
New 6 278.10 0.00 574.02 c1 3 PH 

c 5  3 PH VERTICAL DEADEND New 1 46.35 0.00 68.54 
c 7  3 PH New 3 276.10 0.00 507.12 

3 PHCROSSARM DOUBLE DEADEND New 1 92.70 0.00 251.59 C8 
El-2 DOWN GUY,BM NBW 9 166.86 0.00 202.77 

€3-10 GUY GUARD New 9 208.58 0.00 30.06 

M2-1 POLE GROUND ONE ROD New 7 165.47 0.00 260.40 
M25-L-100 THREESINGLE-PHASE, 100 AMP New 1 139.05 0.00 7518.46 
P45/3 POLE New 10 2317.50 0.00 2638.20 
w 1 l0AAAC 110 AAAC OH PRIMARY New 100M 5608.72 0.00 2789.44 

9821.24 0.00 15458.99 
Total 25080.23 

E2-2 OVERHEAD GUY,8M New 1 18.54 0.00 20.84 

F1-2s ANCHOR,lZin POWER INSTALL SCREW New 9 208.58 0.00 460.87 

I.... I 
A1 SINGLE PHASE Retire 7 0.00 81.11 0.00 
A51 1 PH;INSUWTOR STRING Retire 1 0.00 23.18 0.00 
M2MH-50 1- SINGLE-PHASE, 50 AMP Retire 1 0.00 46.35 0.00 
P40/4 POLE Retire 8 0.00 1112.40 0.00 
w m c  2AAAC OH PRIMARY Retire 4890 0.00 2719.82 0.00 

0.00 3982.86 0.00 
Total 3982.86 

Grand Total 29063.08 

Docket 100304-EU 
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CHOCTAWHATCHEE 
ELECTRIC COOPERATIVTC, INC. 

FLORIDA 30 
DEFUNUK SPRINGS, FLORIDA 

2011-2014 
CONSTRUCTION WORK PLAN 

May 2010 

P m p d  by: 

Patterwn & Dewar Engineers, Inf. 

Norcross, Georgia 30071 
(770) 453-1410 F u  (770) 453-1411 

amr.pd-cnginccneom 

850 CeUtU w8y 
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CHOCTAWAATCHEE ELECTRIC COOPERATIVE, INC. 

FLORIDA 30 
DEFUNW< SPRINGS, FLORIDA 

CONSTRUCTION WORK PLAN (CWP) 
January1,2011-Decnnb~31.2014 

ENGINEERING CERTIFICATION 

Upon wmplction of the constnretion pmposed hmin, the shove indicated electric disbiitim 
system can pmvida adequak and dependable service to appmximatcly 49,500 wnsumcm with the 
midcntiaI wnmunas using au average of 1.222 kilowart-hopns per month. 7he most probable 
winter peak dcmand is estimated to be approximately 219,000 kW in the year 2014. The most 
probable 20 14 lllllomc~ peak is projected at appmximstely 2 1 1,000 kW. 

'Ibe loads atimatcd for the next four yuvs arc consistent with the 2009 Load Forccasr wheu 
including the hvo large powcr loads as discussed hacia 

1 c d f y  that this 2011-2014 COM~NC~~OU Work Plan was prepared by me or d a  my direct 
supervision, and that I am a duly registered pmfesSonal engineer under the laws of the St& of 
Florida. 

PattcRon &Dewar Enginma, Inc. 

Jacquelyn Nicole Mabe 
Florida P.E. No. 

i 
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FLORIDA 
COOPERATIVES 

--- & 
Lee County EC - North Fort Myers 

Suwannee Valley EC - Live Oak 
Surnter EC - Sumterville 
West Florida ECA - Graceville 
Escarnbia River EC - Jay 
Central Florida - Chiefland 
Florida Keys ECA - Tavernier 
Peace River EC - Wauchula 

Clay EC - Keystone Heights [=-*! 1 - a  * '5 

F 
Tri-County EC - Madison A 

#' 
Talquin EC - Quincy 
Choctawhatchee - Defuniak Springs 
Withlacoochee River EC - Dade City 
Gulf Coast EC - Wewahitchka 

35 Glades EC - Moore Haven 
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ChoNwhtchce E*ctric Cooperatfve, Inc 
Florid. 30 

DcFunlak Springs, Florida 

2011-2014 CONSTRUCTION WORK PLAN 

May 2010 

L EXECUTIVESUMMARY 

A. Pwpoac, Ruulta rlsd General Bash of Study 

This report documents the summer 2009 engineering analysis oC and summprizcs the 
proposed construction for Choctawhatcbee Electric Cooperalive, Inc. (CHELCo's) eleceic 
distriition system forthe four-yearpaidofJanuary 1,2011 through Dccembcr31,2014. 

The proposed conabuction program is to be finaaced by a supplemultd lender. This 
report provides engineering support, in the form of descriptions, costs, and the justiiication of 
required new facilities. 

Upon conahuction completion of thc proposed facilities, the CH!X€!O dishibution 
system will provide adequate and dcpodable service to approximately 49,500 consumas with 
the midential c m u m m  using an average of 1,222 kwh per month. 

The 2014 projected number of consumm is taken diratly b m  the Cooptrative's 2009 
Load Forecast 0. The 2009 LP is also used for the total peak system load. The summer most 
probable kW demand and the winter most probable kW demand am used for the &*bution line 
loading edit ions and evaluation of adequate substation capacity for the next four yuus. These 
loading levels wcrc agreed to by CHELCO'o engincuing staff. 

CHELCO's 2004 Long Ranp System Study (LRSS) was baxd on the 2004 LF. 
Comparing the 2004 LF to thc most current 2009 L.F, the annual load prujectkm.3 through 2023 
are higher in the 2004 LF. The 2004 LF used CHELCO's historical growth that at that time was 
p w i n g  more quickly because of a stronger and faster growing cmnomy. Economic gmwth has 
slowed considaably over the lapt few years (as shown in thc 2009 LF) which haa affsted 
CHELco's systcm growth and therefore m a y  of the rccommdm in the 2004 LRSS have 
b.=pOsW~. 

An and- of t h d  loading. voltage drops, physical conditions and relkhility, has 
been performed on all substations. dismiutim lines, and major equipment of the existing systcm 
subjected to the peak summer 2009 and winter 2008/09 conditions. CHELCO provided two 
system models one allocated with the summer peak 2009 loads and the other allocated witb the 
peak winter 2008/09 loads. Thcse Existing system models have k n  grown to the projected 
summer pcdk 2014 loading 8ud projected winter pcnk 2013/14 loading to dcvtlop two future 
systcm models. The projected future loadings for both models arc in agnemmt with the 2009 
LF. The basis of thc system analysis is CHELCo's System Design and Opaational Criteria 
(SDOC). The analysis, utilizing Mihf t  htcgmted Solution's Distn'bution PrimKy Analysis, 
Windmil@ sofhvare, is pnscnted for each loading andition and is included hcrein on CD. 

I 
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The 2014 load projections indicate that the following power supply problems need to be 
a d d m d .  

b Ovaloadcd Black Creek substation 
b Ovaloadcd Santa Rosa Beach and Grayton Beach subs@tions 

The fint point noted above is prcsmtly being addrnsed. PowerSouth EC will complete 
the coasrmcfion of a new substation. HammocL Bay, by the fuat quarter of 2011. Once this 
substation is complete, this CWP calls for load from Black Creek and Fnepon substation to be 
switched to Hammock Bay. 

The sscond point above is addressed in this CWP. 

B. S v v l f c  h a ,  Mahibution System and Power Supply 

CHELCO’s corporare office is located in DePUnidr Splings, FL. The c ~ ~ p s s t i v e  
pmvidea ekcrrie savice to a portion of the northwestan pan of Florida ‘Ihs service area 
encompasses most of Walton, the northern @on of Okalmsa, wesfem Holmea and eastern 
Smta Rosa countiu. Rural rrsidcntial accounts make up the majority of CHELCo’s system. 
CHELCO provides electric service to rural homes, villages, small commercial nnd indostrial 
COMumQS 

Thc northem area generally consists of tlatlnnda with slightly mlling bills and sandy 
farmland along small streams and mitaric3. The chief YIUIGS of income arc h m  Eglm Air 
Forcc Basc, agriculture and agricultud pmducg fomshy and forestry products. The m t h c ~ ~  
area includcs approXimatcly 20 milu of cosstliae and hutage on Chwtawhatchk Bay. This 
coastal 81% r e f d  to as “muth of the bay,” consists of resorts and condominiums and presently 
experimcn steady growth. 

2009 cost Analysis (dated 2/3/2010): 
The following data was takm fnnn CHELCO’a 2009 bffls h m  PowcrSouth EC and 

Number of Consumers = 42.571 
kWb Purchased = 713,939,660 
kWb Sold - 734,815,389 
Maximum kW Demand’ = 200,136 
Total Utiliry Plant = 5143,846,953 
M i h  of Dismiwion = 3,856 
COnSUIIlaS POI M d C  P 11.04 

The following data was takm from c H E L c o ’ s  2009 LF2: 

AMud Load Factor - 45.3% 
5.27% kWh Losses - - 

Service is provided to CHELCO members through I9 dclivay points. 

CHELCO reached a new sydm peak on January 1 I. 2010 of 228,593 kW. 
2 Data shm ia fat year-end 2008 which was the most m t  historical information available rat the time 
the 2009 LF was complctcd. 

2 
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PowerSouth ~ n q y  Cooperalive (PowerSouth EC), CHELCO's power supplier, is an 
RUS financed p on and transmission cooperative with its office headquarters located in 
hdalusia, Alabama As power supplier, PowcrSoutb EC accnnmodatcJ all the gcnaation and 
transmission requirements of CHELCO and othcr cooperatves located in South Alabama and the 
p h d l e  of West Florida. PowcrSouth EC has conhncts with Gulf Power Company (GPC) for 
five of CHELCO's curreat delimy points; Santa Rosa &ach. South Walton. Grayton &acb, 
Eastem Lake and Holt 'Ileac five substations at these off site delivery points arc owned by 
PamrSouth EC. This implie that PowerSouth EC har full respodiilily for the substations when 
the source requirca extensive modifidon M uprating except for the f& ncloscrs, the 
assoCiatcd isolating switches and capacitor racks. CHELCO owns these devices. 

Volts, gnmded-we. 
CHELCO taka delivery fmm PornSouth EC at a distriiution voltagc level of 12,470 

C. System Organbtton and Opentlon 

CHELCO's hcadquartag is located in DeFuniak Springs, Florida, in the mlrd part of 
their el&c system. AI engineaing and management decisions come through this office Tbe 
system is operated and maintained unda the lendwhip of the Vice President of E n g i ~ g  and 
Vice &sidsnt of Operations. &I additional support staff of cnginssn, tsehnioiorw, b e  
adminishatun and ai& compliments the system opcrarions. 

Dishiet officcs arc maintained at Auburn, BIuewatcr Bay, B k ,  Freeport and Santa 
Rosa Beach. These offices serve as local consumer Scrvicc centers for new services and bill 
wllcction& 

CHEW0 Savices Inc. is a subsidiary, for piit, contract company that does w k  for 
CHELCO. P&D pcrfom regular work order inspections for CHELCO. 

D. Summary of Courtrvctlon Program and Costa 

This work plan prrscntp the wsts of the rrxommended construction program over the 
next four years. 'Ile annual cast itemization is as follows: 

201 1 $7,772,074 
2012 $7,562,622 
2013 58,208,099 

$8.517.851 20 14 
Total $32,060,645 

3 
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By wrnpuison, the annual totals for distribution plant additions and rcplplacnnents during 
the four previous years' arc as follows: 

2006 
2007 
2008 
2009 

$6,684.924 
$11,104,158 
$7,063,122 
$6,061,101 

Fonr-Year Average = $7,128,326 

A fuahcr breakdown of the consrmction program cast is summarized as follows: 

NeW system 
c o ~ t i o q  JDlUlUVUW& 

201 1 
2012 
2013 

Q388.323 
53,959,728 
54,120,977 

20 14 $3.778.9% 
Subtotal = $1 5.847962 

$4,383,751 
$3,602.894 
$3,487,122 
s4.738.917 
S 16.2 12,684 

Total= S32.060.645 

The total amount above is subject to loan fun&. Each item roxmmendcd was miewed 
wilh engineering and management staff prior to inchuim in this C W .  AppmximatCly 4909 of 
the capital required in the CWF' is needed for new scsviccs and approximatcy 5 1% is for system 
impmVUUen*l. 

System losses for 2008 w ~ n  5.27% which is rcIlsondllc for an e l b c  system of 
CHELCO's size and geogmphicd scope. These losses arc valued at approXimately 40,958,000 
kiloWan-houn or $1,975,404 based on an average wholcsnle kilowatt-lum cost of $0.04823. 

The system improvcmmhl recommended in this CWP arc wtimated to reduce the primary 
h e  lossen by approximately $179,000 p a  year (e+ $721,500 for future system without 
improvrmcnu versus $542.500 for future systan with improvemenu). This is if the projected 
most probable summa W14 peak wnditions am sccycd 
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n. BASIS OF STUDY AND PROPOSED CONSTRUCTION 

A Deslgn and Operational Criteri. 

Exhibit K present3 CHELCO’s System Design and Operational Criteria (SDOC). On 
January 12,2010, CHELCO rcVicwed and concurred with the criteria The proposed construction 
as outlined in the 2010 CWP is necessary for meeting the minimum standards set forth in the 
SDOC. 

The criteria presented hercin is for use in design and operational guidelines only. System 
conditions may d t  in a breach of a specific criterion. Such occumnccp are considered only 
temporary and not for long term operations. 

B. Equipment Cost Estimates 

Exhibit B pnsmts the projected unit Cost averages for new servicw and new 
constmction The estimates wen provided by CHELCO and werc bascd on thcir 2010 oost 
estimates. These cost estimates are grown 2.54% per year for yesls 2011 through 2014. The 
2.54% is the average of the yurs 2001 through 2009 from the “US Dcparhncnt of Labor, Bureau 
of Labor Stntistios, CPI for AU Urban Consumers”. 

C. Analynia of Current System Studies 

1. 2009 Load F o m s t  (LFJ 

A ncw 2009 Load Forecast (LF) WIU approved in July 2009. ’ l l~e  study was prepred by 
Powcrsonth EC in oooperation with CHELCO. The sNdy utilizes statistical modeling techniques 
and rcflecta modemte growth paaerns for future system coditions through 2028. 

The L.F offers thra (3) projection scenarios for planning purposes and they are 88 follow 
Scenario 1 - Most probable 
Scenario 2 - Mild Wcatha 
Scenario 3 - Extrane Wtntha 

The 2009 LF does not include Emnald Coast Middle school that is to be addcd in 2010 
with a load of 3 MW. Also not included in the 2009 LF is Mossyhead h M  Park and Water 
Treatment Plant scheduled for 201 1 with a load of 500 kVA. 

For this work plan, Scmario 1 is utilizcd for both the fonr-year system dis!rihtion line 
conditions and for detgmining the improvrmenrs needed for substation capacity. 

The 2009 LF projects the 2014 system summer wnditiom to have approximakly 49,416 
COI~SIUIIRS creating a summer system peak demand of 207.451 kW. The summer systan is 
projected to have an annual load factor of 48.9%. 

5 
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For the 2014 system winter conditions, the 2009 LF project, approximaWly 49,416 
consumers creating a winter system pcak demand of 216,760 kW and an annual load factor of 
46.8%. 

2. 2004 b o g  Range Syatern Study (LRSS) 

R W. Beck completed CHELCO’s most recent LRSS in 2004. The LRSS was based on 
the 2004 LF. Comparing the 2004 LF, 2009 LF and actual peak dak- 

2004LF 2009LF Actwrl PCQk 
2005 170.460 174.120 181.190 166.860 
2006 177;980 
2007 186.140 
2008 193,850 
2009 202,400 185,380 
2010 210.580 189,470 
2011 218,470 194,120 
2012 226,870 198,050 
2013 235,100 202,630 
2014 243,2210 207,450 

181;m 189;170 
188,320 197,850 
183,240 206,040 

215,140 
223,830 
232,210 
24 1,140 
249,880 
258,510 

168;800 
185,140 
203,030 
201,010 

197.970 229,263 
202,830 
206,940 
211,730 
216,760 

Comparing the 2004 LF to the 2009 LF, it is clear that the 2009 LF ha dropped for both 
summa and winter projections. Futtha comparing thc actual pcak kW to the 2004 LF shows that 
the actual winter peak is umaistcntly leas UMO the projected winter pcak with the excc@ion of the 
2010 perk. For the summu, the 2004 LF and achlal peak .m close until 2008. The actual 
summer 2008 system peak is less rhan the 2004 LF. 

The LRSS dctlilcd the additim of three new distribution substations, taro of which will 
be included in this CWP, Scagrovc Substation in 2006, West Hcwctt Substation in 2009 and 
Dorcar Substation in 2013. In this CWP, R Washington (referred to as Seapave Substation in 
the 2004 LRSS) is reeommmdd to be ellergizcd in 2013, Hmctt Substation ( d e m d  to ns Wcst 
HcwCn in the u)o4 LRSS) is called for in 2012. Dorcas Substation is not mcommmded dnring 
thecwP’s 2011-2014plrmning pcriod. 

is based on the 2009 LF with consideration given to the rsOmmmda(i0ns in the 2004 LRSS. 
This explains the reason for delaying the substations, 89 noted above. 

In summary, due to chaages in the load € 0 ~ ~  from 2004 to 2009, the CWP primarily 

6 
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D. Historical and Projected System Data 

1. Annual Constuna, Load and Losses Data 

Exhibit A tabulam the annu l  system data for consumers. system ped demand, IosXS, 
and annual load factor. The exhibit provides both data and graphs for the actual conditions for 
1993 througb 2008 and for the projected years of 2009 b u g h  2028. 

The distribution system exhibits a growth in winter ped demand from 90,030 kW in 
1993 to 200,136 kW in 2009. This represents approximately a 5.12% per year growth rate. The 
summer peak grew h m  92.758 kW in 1993 to 182.401 kW in 2008 (an apptmhately 4.61% per 
year growth mte for the 16 year period). 

The system is expaimcing an annual 3.7% gmwtb in msumen. There wnr 23,897 
consumen in 1993, increaaing to 42,747 in 2008. The 2014 projection is approximately 49.500 
total consumas. 

Tbe annual distribution non-coincident peak (NCP) load factor was 45.3% for 2009. 
CHELCO's distribution load factor has ranged firom a low of 37.3% to a high of 48.9% ova the 

factor is us#L m the Lp most probable summer and a 46.8% load factor is uscd for the most 
probable winter. Though typically all of CHELCO's system is winter paking with the exception 
of their system that the coastal area known as "south of the bay," which is typically 
summa peaking, it was agreed upon by CHELCO's CnginaSine staff to use the summa most 
probable LF for thc following rcmms: 

p t  twenty y- On the 8CVCI"y Of the S m m  and Winter pcaLs. A 48.9% load 

The win= peaks experienced by CHELCO ore usuaUy short in duration, M u g  no 
more than a few days. 
Roblam expaicnced during such a ped c ~ l l  be bandled masunably well by 
CHELCO's staff with the use of line voltage regnlatm. 
System design for such a load level requim less systcm improwmd capital than the 
projected most probable winter conditions, enabling CHELCO to be more 
competitive with neighboring electric distributonr. 

Substation u p g d e  ~~OmmqldatiDnS to PowerSouth EC M b a d  on both the most 
probable summer epP wintcr conditions projected in the cumnt Losd F-t. This policy WLU 

decided aa substation construction and upmtinga usually take 18 to 24 months to complete, 
requiring extensive budgetmy ~angemenb and planning. 

TIC a n n d  disrnbution syatnn losses wcrc 5.27% for 2008 and 5.06% for 2009. System 
impvcmcnta included hsnin should contribute significpntly to ducing syrtan Imsss. 

2 SpecillLoads 

Special loads iDcludcd in the plan are Emerald Cosst Middle school, scheduled for 2010 
and Mwyhcad Industrial Park & Watcr Trearmeot Plant, scheduled for 201 1. Both of these new 
loads will be located in CHELCO's service territory. 

There an two more special lo& that should be noted. TIC new Panama City-Bay 
County Intematid Aim located cast of CHELCO's electric system, is scheduled to be open 
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in May 2010. The other is additional militaq' pmence with the 7" Specid Forces and Joint 
Shike Fighten scheduled for 2011. Any load that may result h m  the new airport and the 7* 
Special Forces md Joint Shike Fighters is not included in this CWP b m u e  the impact each will 
have on CHELCO's service territory is uncertain at tbic time. 

3. Substatloo Load Dab 

Exhibit N Srunmarizcs the substation l d m g  and capacities for bo& Cnisting summer 
2009 as well as winter 2008/2009 system peak conditions. n e  pmjccted future conditions both 
with and without the recommended system improvuncnu, are prescntcd for the most probable 
wmmer 2014 and winter 2013/14 system peak conditions. The &%it identifies each substation, 
winding upscity, percent of f d  load. pcrcmt p o w  factor, and total peak h a n d .  The l&g 
is given in percent of full load rating of the substation transformer as provided by PowerSouth 
EC. 

All s u b d m s  are owned and operated by Poardonth EC. Powdouth EC bills 
CHELCO at each substation by kVA demand resulting in a pcnalty cost to CHELCO if near Unity 
power factor is not niaintpined. With such a strong i n c d v e ,  CHELW hies to maintain Unity 
p w c r  factor by using capaciton on its system. 

CHEu3o's SDOC dlows for loading a substation power transformer to 100% for the 
summer conditions and 124% for the winter. When tbcsc lcvels are Mchcd, plans sbould be 
cornmenad for handling the ovaloaded conditions. 

For the peak summer 2009 conditions. RO substations excccd 100% loading, however. 
Grayton Beach cornu close at 93.5% loaded. 

For the proposed summer 2014 peak conditions, two substations exceed the 100% 
loading level The two subs arc onyton Beach at 119.6% (which inclndu thc llcw E m d d  
Coast Middle School load) and S ~ t a  Rosa Beach at 107.4%. Eastan Lake Substation, though 
not Projected to be ovaloaded in 2014, has an estimated loading of 93.4%. A new delivery point, 
HnWm Substation, being called for in this CWP, will relieve the loading on Santa Rosa Beach. 
To lessen the loading on Grayton Beach and Eastan Lakc subs, a new delivery point, Pt. 
Washington, is called for in this CWP. 

For tbe peak winter 2008/09 conditions no substation exceeds the 124% loading limit. 
However, CHELCO mched a new system peak in January 2010 and Black Creek Substation did 
a d  tbc 124% loading l i t  with a loading of 125.7%. In fact, the individual substation 
10adingJ for winter 2010 ex& all but three of the pmposed winter 2013/14 substation 
projections. 

F a  the pmposcd winter 2013/14 peak conditions, no substations e x d  the 124% 
loading level: however, Black CRCL substation comes close m its limit at 117.7 % and as stated 
above, has ahEady ex& its limit in Jan- 2010. Powdouth EC is prepmtly adding a new 
delivery point, Hammodr Bay, tbal will relieve the loading on Black Creek. It's estimated to be 
energized the first quarterof 2011. 

SpeciSc recommendations concerning substations arc presented in Exhibit G. 
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4. Circuit Loading and Voltage Condition8 

The 2009 summa non-coincidental substation peaks dong with the corresponding kWh 
consuma billing data for each substation was used to develop the summer system model. 
Lilrewisc, the 2 W W  winter non-coincidental subatation peaks and comspondiw kWh 
consuma billing dats for those substations was used in the winm system model. Thw two 
models rcpmsent the base existing system for this C W .  For both models, the system SPYCI 
approximately 42,747 cmsumers with eacb nsidential consumer averaging 1,199 kilowatt-hours 
monthly. 

In anticipation of hrhrrc system loading conditions, line voltage regulators and capacitor 
changes will be nccesseq to maintain adequate voltage. Those seloct arm arc listed in detail in 
Exhibits H & I. 

5. Systcm Outagn and RCi*bWty 

CHELCO maintain8 daily outage reports and prepares monthly and annual summaries. 
Exhibit L prescntF a summary of the consumer outage hours for the 6vc previous ycars. The five 
year consumer outagc average is 5.40 horn pea consuma per year. ThL average is due much in 
part to Hurricane Dennis in 2005. Excluding Humcane Dennis, the five year mume? outage 
avcrage is 2.26 bours PR crmsuma per year. 
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III. REQUIRED CONSTRUCTION ITEMS 

A. Service to N m  Canslunen 

Using 2010 budget estimates, C H n C O  estimates installing 286 overhead 8erviccr per 
year for new consllmers at an average cost of $1,658 per service. CHUCO estimates hstalling 
532 uodapuund Javicu pr year for new ~nsumm at an average cost of $2,802 pa 
installatioa. Extending the overhead F d  unduground costs on a per unit basis, and wing the pcr 
year cost inncasc of 2.54%. it is a l h a t e d  that over thc next four years $8,371,319 in Capital will 
be requral to constnrct the new services. Tbis calculates to bc m average of $2,092,830 per 
Year. 

Exhibit B rummariZes the projected cost estimates for thc new services. Transforma, 
poles, and outdoor light quantities and mts M ala0 given in this &%it. Exhibit D Summarizes 
the costs on an annual basis. Approximately 49% of the capital requid for this work plao is 
estimated to be for new ermsrrmcr services. 

B. servifc m8ngC# to Erirting Customen 

Using 2010 budget estimates of $186,282 grown 2.54% p a  year, CHELCO expects a 
capital mquhmcnt of $793,661 for the CWP paiod. 

C. Work Plans - Additions and Cbanga 

The r s ~ m m d e d  CUT line changes and impmvcmcnta an generally for the following reasons: 

Excessive Voltage Drops 
Excessive Load Cumna (or ovcrloadcd Lines) 
Poor Service Reliability 

Increasing conductor size, incrcSSing the number of phases, reducing distauccs of feeds, 
and iartrlling voltage regulnror~ and capacitors nm thc methods of uarsction for cxccrEive 
voltage drops. Excwsive load cumnt is an undesirable situation normally comcted by the same 
methods rucd for exccsivc voltage drops: however, the impmvcmat is recommended in most 
cdsw to auun propa coordination of l i e  rcCloscR or scctionaliang devices. 

Right-of-way clearing o h  d t s  in improved swice  reliability. Howwm, if specific 
line canpowow are causing outages, then priority is given to rebuilding the line to replacs old 
and worn-out quipmenr Rebuilding a line may include oonductor. pole or crosamm 
replacement, nphcmg defective insulators, etc. Also the coostsuction of tie heu may impmve 
service reliability. Tie lines shorten the circuit fad distance k m b y  reducing line uporwe and 
also providing loop fecd capability. The loup teed capability is very beneficial duing outages 
and line maintmance. 
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Reviewing the summer 2009 primary analysis and considering h load growth &im&a 
of the peak summa and winter system 2014, the four year CWP work plan estimate for code 300 
work plans is S5,180,1% including line conversions and changes. 

Each r&ommcndati'on of the C W  has b a a  reviewed with CHELCO's enghm'k3 and 
management sta f f  pior to inclusion in this report. Exhibit P presents a symmery of the work plan 
distribution l i e  conskwtion rrcommendatiws. 

Pleasc note the following explanation for the consnution refereace numbers for 
accounting codr 300: 

XXX-XXYY-ZZ = COIIS~IIC~~OU Item NmbW 

XXX-XX = AcfountingCode 
W = CHELCOSubstationNnmba 
ZZ - Consecutive Number Under Each S u b d o n  

Enhibit F also presents conshuction justification codes fa  cach recommendation 
Quantitative infmmstiOn regarding thc system benefits of each code 300 const~~t ion item is 
presented in Exhibit Q. Thia information can also bc found in the summer and winta Milsoft 
models 4 in thi.9 CWP thetare included hmin on CD. 

D. Subststion -Additions 8nd Clmnger 

The SDOC, Exhibit K, eatabtishm tha a substation's projected fim loading audition is 
not to e x d  lW? of its full nameplate kVA capacity in the summm and 124% of its 111 
nameplate kVA capacity during the winter without planning its uprating. A review of the 
substation summer loading conditions in Exhibit N without improvements reveals that two 
substations, Grayton Beach and Santa Rosa Besch, arc projected to a c e d  thesc maximum 
summer loading levels in the next four years. Ref- to Exbibit N - winter, the dstatbn 
fonditions sbow that though none of the substations in the 2014 Projected loads without 
impvements, e x 4  the SDOC winter loading of 124% of full nuneplah, the actual 2010 
winter peak did exceed the maximum winter loading level for one substation, Black crsdt 
CHEUX) reached a new system peak in January 2010. Substation peaks for winter 2010 exceed 
the 2014 LF projectioas for all of CHELCO's subsfatiom except Auburn, Mossyhead and 
Graytoll Beach (sce Exhibit N - winter). 

Exhibit 0 donuncnto the need for two substations that arc called for in this CWP; Hcwett 
and F't. Washington substations. Both substations are aecarpary in order to nlicvc the loading 011 
neighbaing snbstatiaas. The addition of t h e  two new snbstatim will dso dim overloaded 
conductor, rrduce voltage drop and reduce k W  losses. 

Whilc c o o d d n g  CHELCO's CWP needs with Powdouth EC, the following systcm 
transmission line and p o w  supply n&ds arc idcntifiaf: 

P Tap the Blunrmtcr Bay to Santa Rosa Beach Gulf Power 1 IS kV hnnsmission 
line for a new 12.5 kV delivery point, Hewelt substation. 
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P Build approXimntCly 1.8 miles of 1 IS kV rmnsmission line to a new 12.5 kV 
delivery point, Pt. Washington substation, by tapping the Grayton Beach to 
Eaatem Lake Gulf Power 115 kV line. 

E. Line Rcga~hton - Additionr and Ch.ngn 

Exhibit H itcmizCa the location of the new regulators and CHELCO is ncommeaded to 
add the regulators only as system pmblcms M field m d  and verified. S c v d  regulators 
are recommended to be installed and removed to maintain adequate system voltage. Only seven 
36.1 kVA (50 Amp) single phasc npdntors will need to be purchased during this work plan due 
to the mrae of existing rcgdaton at new l o ~ a t i o ~ .  The CWP total cost estimate for voltage 
regulstoFJ is S59,221. wb ih  includes labor. 

F. C8p8dtor Quipment - Additionr and Changer 

AU capacitor ncommendations arc b a d  on the computer output of the Windmil@ 
sofhvarr of Milsott Integrated Solutions, Inc. Capacitor loca t io~  and LVAR b d  size 
~ ~ d a t i o n s  arc b d  on minimizinp line loss. The capacitor noommendMiona can be 
found in Exhibit 1. The cost of capacitor chsngea is also categorized by Code 604 and the cost 
estimate is y169.513. including labor. 

G. M o m l i z i n g  Eqdpment - Additionr and Chmgu 

A saaionalizing review was completed as part of the c\Kp. Powdouth EC provided 
CHELcO’s low-side sou~cc impedance data so that available fault cumnta at each substation and 
delivery point can he detamined. A sectionalizing review, as opposed to a complete 
sectionalizing study, nvican the existing hydraulic and elrcrronic nclosm and mrkcs 
rsammdtions using the futrnc 2014 system model, aRcr the CWP rrc~mmcndcd system 
improvements. These recommmdations an based on thc fbllowitlg eritaia: 

a 
b. 
c. 
d c0ordi~eti0n4 
e. R c c o m m d  line open change 
f. 

Maximum fault at dcvice location exceeds device’s manimUm pickup ralhg 
Minimum fault at device location is below device’s minimVm pickup rating 
Load current at device laation excccds device’s continuous cumnt rating 

Cmvuxion fmm &@e phasc to multi phase linc 

S e c t i q  a t  estimates ean be found in Exhiiit J. The totd cost included in the 
work plan, for Code 6034, reclosa repksmcnt upgrade. is S329.828. 

4 Coordination with fuea md upstream switchgcar or subsistion relay apiprnrmt is not pad of the 
sntionaliig review. Coordination 86 noted above is only with othu rccloscrs and is done in pM due to 
rceommm&tions m me saionnlizing review. CHELCO’s engincuing Stpff should m i c w  ooordination 
with all upline and domlinc devices prim to making any changes. 

12 
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E. 0rdlnuyRepl.cemeab 

The physical condition of CHELCO's clatric plant is satisfactory according to q d y  
work order reviews by Pattmon & Dnvar Engineers. CHELCO u8*1 Osmose to do their pole 
inspectiom. CHELCO is on an eight yur cycle pmgrrnn and they arc presently in their 4' ycar. 

Cumnt wtimsrcS for pole xeplaccmcnts can be found in Exhibit 8. Based on 2010 
budget casu the total CWP projected costa for pole replaoemcn*l is $378,016. for uo~pected 
replpmncnts tbe cost estimate is $852,107 and for concrete pole uppdes the estimate is 
$63,908. 

13 
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IV. CONCLUSION 

The rccommmdations inchded in this CWP me moderate. CHnCO's management and 
engineainglop&g personnel are mcouraged to continue monitoring systan wnditiom over 
the next four years, and w h ~  and if problans do arise, CWP amendments should be timely 
gcnemted to BSMC systcm conditions me maintained in accordance with the S W C  spceified. 

The Fsommendatiom set folth in this collshuction work plan will enable CHELCO to 
SCNC the Projtcted 2014 peak loading conditions. The construction recoaunmdalions BTC in 
accarda!ace with cwnomic criteria established by CHELCO's load forecast. Any qucstiom or 
commenb r c & i  miS nport should be directed to Nicole Mabc of Patterson & Dmar 
Enginan.  Ha email address is maLu&dcngincers.com. 

14 
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CHOCTAWHATCHEE ELECliUC CCOPER*TNE. INC. 
FIprM.Jo 

DoFunlak Spiings, Florid. 

2011-2014 CONSTRUCFKm WORK Pull (CWP) 
&punor R-M ana cat Eatimam 

-Bo.( 

Lln 
m!!sa aEPQ!.l€xktimRkomnndlkna 
CAW80 148377 3 w F  R e m  
CAPO72 1- 3ooF Reprace wl Swilched 
CAW79 145623 3OOF 
wpO1-01-F 125810 Md300Fhed 
cApo1-01-F 125458 Md 300 F W e d  

EXHIBIT I 
~ a g e f o f 6  
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2011-2014 CONSTRUCTION WORK PLAN (CWP) 
Caoacitar R.commndliotu ud Cort  Elti- (ConUnud) 

&dQ 

CAW7 
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CAPO93 
CAW28 
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201 1-2014 CONSTRUCTION WORK P L M  ( C W )  
kstlolu(rmp S u m y  and C& E.blrmt.r 
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CHOCTAWHATCHEE ELECTRIC COOPERATIVE, INC. 

Florida 30 
DeFuniak Springs, Florida 

201 1-2014 CONSTRUCTION WORKPLAN (CWP) 
System Design and Operational Criteria 

(CHELCO) 

Ench of the critaia itmu listed below were &wed and c o n 4  by CHELCO shfT & January 12, 
2010. 

ConBrmcrion pmposcd in this coamuctiOn work plan (W) is required to mset the follorving minimum 
Jtandpdr of adeqmcy for vobgm. Ihamd loading, safety and r d i a b i i  on the system. Note hat 
rsfumca to future conditions imply the cwmt CWP pmjcctions. 

It is huther undaslocd that the uituia givm herein is & d a d  to be a @idcline and not a man*. 
Oftcntimca system wnditim will OCCUT w h i h  may d t  in a b d  of a d f i c  mituir Such a 
coodition is coosidorai to be only temporay and IS not intcodcd for long range opsationr. 

SYSTEM DESIGN CRITERIA 

SnbNtiwm: 

I.  cHELc(yI power supplia. PowaS0ut.h Eaagy Coopadvc  (l'owaSonth EC). h a  the primmy 
responsibility for providing tbc &mation !randonna capcity including regulation. U is PowerSouth 
EC's rcspmMaiility to provide CEELCO tho requested d&ay voltage to CHELCO's low side witching 
shuchuc for powa dishibution 

' Ibc  following maximum loading wnditioaa 18 a percant of the 1.0 cquipmcnt nuneplafc rmings b d  on 
CIIELCO's m e  load forecasts. me rrcommmded When these lcvcls arc pjeted to be cx- 
p l w  for upnting arc to be rbtdulcd: 

Powa Tmuformua - 
voltage Rcgdatm - 

2. All new substations andor delivay points will be justi5d pcr thc cmud h g  Range System Study 
an wcU 81 powa supply &dia following the format nogvind by powa suppliu. 
3. CHELCo's powa aupptia sbaU provide 6rm subaotion power tnnrfams capncity for each 
dclivay pint by way of a replplacemaar b.nk having lhe props high side and low aide vohge Iwcls. 
Mobile sub.wioas or marformar are not wnsidaed as fum spare mnsfonncr capscity and arc 
copddaed Y loda for anagency shm lam Scrvim. 
4. F& current bdancc will be mi&.ind nt plus or minus 2W. of the avaage p a  phasc loading at 

5.  Substation f& prohtion will be accomplished ps the following c r i b  b d  on power 
transformu capacity: 

a) phase picknp levels will bc such to protea f d u  conduanm 18 wcu 18 to 
be apprnximatdy 1.5 times hrll 104 mntiouous CIPrcnt lev&. 

pcdk canditims. 

EXHOBIT K 
Page 1 of 7 
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201 1-2014 CONSTRUCTION WORK PLAN 
System Design and Operational Criteria ( c m t b d )  

SYSTEM DESIGN C-RU (mntinuod) 

Subrt.tioM: (mutinad) 

b) Gmund pickup will be sd to rrppond to the minimVm downline calculued foul1 CIUTQ~ I& 
bpscd on a 40 obm high impedanceprkavy fault 

c) The n u m b  of mlosmgs. mtends and rgc t  times varies and sbould be ad- on a cas 
by CLY basis. 

6. NCW rubstdon &sipa and cc~seuction horn the high side Omunirsion tap point to the low side 
regulated bus will be pecomplishod and paid for by CHELCCYs power supplier. PowcrSouh EC. The low 
aide switching SiFUchuc will be d a g n d  and conmuacd by CHELCO. The n m  low side m ~ u r s  will 
be wnmcled lo include the following: 

a A srmcturr thal includes a transfa bw.  
b. Thee p h  f& rectorcn wil l  be used in lieu of fesder brakav whm the anilabb bus 
hull is Mow 12,500 smp~s  or& load current is I c g  than 800 amp9rr. Ibr& pharc 
brcpLar will be used in all othu duty mnditions thoc a d  the above indicated Icvel~. 
c. F& Pmtccfion will utilize d c  or clsmnic ~PILS m liar of dexro-mshanial 
d Cutgoing p h h g  for the fecdas will be A-B-C and msktont with POWerSouth ECS phDsine 
of 1-2-3. 
e. New subsCltioos with power Innsformas lnrgs than 5.0 MVA will utilize fkdcr regulation. 
All othm will Utilize bus rcgdab'on. 

1. All new distribution linea arc 10 be desi@ and built SmadiDg to CHELCo's srmdad c o ~ t i o a  
~f i s8 t ioo .  rmd guidciinea f a  the 
2. rruncrvprinuryMluouctr 'OD b to be ovcrbcad a q t  wbuc Imddugmund is rsquirsd to comply wilb 
povemmolsl ar cnvimnmaaal ngulations. losll d d i o o s  01 favorable economics. 
3. New lina d line w n v a r i m s  are to be buih accadmg to the stmdard primary voltage I d s  as 

4. A minimum of#2 AAACia to be uxd on main k and Iaplinrd. 
5. Rimuy moduaors m nof to be loaded for I m p  paiodr of tiw, o m  60% of opadog capacity far 
s u ~ m u  loding conditiau lad 75Y. for winla. Opnans cqmcity L d e w  M thc mlauhcrurds 
ratings af the duds m h u m  openling tcmpenturr of 75OC (1679). with 2S.C (7pF) d i m 1  and 
with 2 npb wud Mojm tis linea brrvom ubrt.tiau cm be I& 10 1OO.h IO include bacKcsd 
6. l'k muhum vo lop  drop &om the substdon OD dimiknion linea wing a 120 V k is 
n d y  not to exceed 6 vola umgubd, I2 volo with one h k  of line v o l w  ropulafm. a d  I8 vola 
with w b u h  of line voltage rcpulpuxl. Ordinarily, l i m a  will be Limited 10 ollc tmnk of line ngulomrr. 
7. Singlcphsss tlp will be multi-phlsod if conditions are present thoc meet 111 of the following c r i l u k  

NESC losding dirtrict. 

mmmadsd in tbe M m t  Lmg RSn8S syncm snrdy. 

a S e m m m  than 60 u~p~um(n @ 12.47 kV. 
b. Have 8 pwjaDd fil'llr~ systm load o v u  432 KW @ 12.47 kV (60 amps). 
C. Tu up ICN- m area that is sowing. 

8. Primary linea arc to be rebuilt if they arc found to be unsafe or io violdon (wbm sonstruacd) of the 
Nntional E l s a i d  Slfccy Code M &a applicnble M& clar8ncea. 

EXHIBIT K 
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2011-2014 CONSTRUCTION WORK PLAN 
System Design and Operational Criteria (continued) 

SYSTEM DESIGN CRlTERU (contioned) 

Dblribmdon L I n a  (eontinod) 

9. Pols  sad crosamm m to be r c p l d  as soon w pryticable if found to be physisally dctaiorptcd by 
inspctim. 
IO. Conductom me to be @aced if A M C  hss caud four or more outages in a givcn yar. Similarly, if 
mppa eonductor has bccomc brittle and dangerous, and has caused ot Im fow Ouraga in a givm yerr, 
theline will k rc+cui. 

Dlltrlb.tbn Li.c EqnipmeaC 

1. Distniticm class MOV arr*nag sad related pale pmds arc to be installed a minimum Of WcrY 
1320 feel o f  l i a .  
2. Line voltage +tor pmjcoted fuotrr loding will be timid to 100% of nuncplpe Dting at I0.h 
buck or- or 95% at 5% buck or bmn 
3. Line sa ionn l i z ing  dcvioa (cg. circuit rsloscrs - CR, Scaionalizaq Fuses, ea.) arc to be applied pp 
the rouowing puidclincs: 

No XCtiOIIdiZb8 dcvios will bo lo& suoh th.t its rated namcplltc mUimvm fault 
intmu+g capacity is ea&. 
The Ssetidizing syspcm shrill be dcdg~ed sue$ tbal any 40 ohm primsry fault wiU bc dctectd, 
intmuptcd and isolated. 
ssction.lidog devices me to be loaded to no more than 1OO.h of ~ntinwua lumcplaIe 
COnditioM. 
CR to CR mordhtion is  to b e b a d  on anquirrd 3 cycle scpamtion bemeen lock-oul m e n  at 
the maximum fault on the downlhc device or 12 cycles Separation betwopl l o c k 4  cWVCS, U 
p08dbk. 
Line rslom &dl operate on the iime umeot ch.nctcristitisa curve6 @dent to the Coopcr 

Lincdosacl mto be mintaiued aysmnaically based on the numbs o f y m  sincela 
rn ainrmmcC. The number of ycrn bawrcn &ama is to be brscd on data wmpiied actual 

P o w  Syrtan's "UZB". 

mmds and is delamiued for eacbnclosertypc. 

***%e following &sign criteria is m t l y  under review'*** 

EXHIBIT K 
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20 I 1-20 14 CONSTRUCTION WORK PLAN 
System Design and Operational Criteria (continued) 

OPERATIONAL CRlTERI.4 

Servla ltdhbiw 

1. Syrtsm wide cansum= outaged arc to be limited to I u s  than 2 3 3  DOMUUU outage hour8 (140 
minutes) avcngo pa yea. 
2. EffonC, arhrn pnCticJ abdl be made (0 provide dtemuive feeds to critical loads and substation 
feedas. 
3. Outaga will be evllvltcd and classified .I to cause. The outages will thm be dusted for any 
rednctim d a r t s  thu m y  be poaile. 
4. E v y  &orI ia 5 c c ~  to mainlain a power arpplia a g e  avcngc per y e a  of 
mnsumE. For avcraga above this lcvcl will be mimed and cvd~nted with CHELCO's power supplia, 
Powasoulh F.C. 
6. Dclivay poinu fed by radial ups that have a load-diruncs factor of more thrn LOO MW-milcs will te 
cvpluatcd for outagcr. If outages arc in tbc supplis'r top ta percent worse reliable sourm, &om will 
be mimed for consbunion of I loop to that delivuy point. 
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A 

B 

201 1-2014 CONSTRUCTION WORK PLAN 
System Design and Operational Cntexia (continued) 

Minimurn M.rimnm 
UUUdion Volhpe* 

Nom-lighting hi& lndndbg Service utwlatian 0 
l o d l  WtLe Volt.pe ServieeVokue 

108 1 IO I14 126 

104 106 110 127 

VolUg4 Coodftlons: 

1. Vohnge levels will be maintained in accordance with the latcn edition of the American National 
Standuds htitutc (ANSI) Standard ‘284.1. The ANSI Standard defines “ h g c  A” and “ h g c  B“ 
voltage limits ns follows: 

Range A - suvlce V0-e 

Elscbic “pply systems shall be so dcpignsd and opausd tbst mod savice vdtagcs are within tbe limits 

w e  A - U w U n n  Volhge 

spsaficd for this mgc- n e  OcEulTcnse of savicc voltage4 OuLPidc thee limits is to be inh4pl7lt. 

A. 
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Maxim.= 
V O l h h P  

Substation mated bur (output) to last dkibution 

Dichibution transfarma (prirmry) to suviec delivery 

transformer (primary) 6 

d m t o  crmsumm'wiring(mclaormum~~eswitch) 4 

Uuty service delivery point (meter or mkance switch) to 
consumen' utilintion tcrminal (ontlc4): 

Permmt 
VdtaDrop 

5 Y. 

3.33 % 

Lnads including Lights I Nw-lighting Lodr 
4 3.33 % I 6 I 5.00% I 

3. CHELCO'r noommended OpaMing voltage level and limit d u e 0  arc b a d  on the following: 

a. The outgoing suboration voltagc is rrgul.tod by a suitable volhgc rrsul.tol PI dcfincd in seotion A, 
Subshtiona, of thb exhibit, 
b. The rcgulwr voltage band wid61 ceaing d m  not cxacd two volts on a 12D-volt blot. 
c. Voltage vduu urd n at the ceaw of the voltage rcgulatm b d  width. 
d AU voltage rcguluorS, wh&a at the subwrion or out 011 the line. have pmpcrly sct and functioning 
h e  drop oompnrpton p). 
e. Only auPhincd voltDgea apply to thcse levels and limita. 'Ibc flicker and variation8 c d  by molor 
cdarting. equipment switching, vatintion of voltage within the voltage regulltor bmd width. and similar 
&on duration vuibtiow arc not unddend. 

W I B F I  K 
Page60f 7 
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201 1-2014 CONSTRUCKlON WORK PLAN 
System Design and Operational Criteria (continued) 

OPERATIONAL CRITERIA (mntlnned) 

Voltage Conditions: (Continued) 

An8n.l System Lassex 

I. Efforts will k made to limit the mual system losses to 5.WA or I=. 
2. When thue is a more chm 1.0% chmgc in losses from one year to the next, &' are to be made to 
cvllude the cause Such &orts should inolude the following to assure that thcrc is not a mctsring mor 
with the powa suppha or a b e  power conmmer resulting in incorrect charges d o r  rcvmuc: 

Check dl substations that have had D chnnge in maaing Cquipmmt o w  the last 12 - 24 maoIils. 
check all new substations that war. conrrmmd ova h e  I& 12 - 24 months and vcrify medncss  
of maaing. 
Check all new or m t l y  rcviscd luge power load masing over the lm 12 - 24 month8 and v&P, _ .  
corrubw. 

3. Line drop compeusation wi l l  k utilized on dl syatcm regulators to reduce voltagc levels and losses 
during off-peak wnditionr. 

Anneal Load Fr(DI: 

I .  The mual load fiaa fa the system will be moaitorrd on I twelve month bads d cfforta will k 
d e  to mainnin i level of 45% or hghr. E f f a  to &(.in such could k as follows: 

e 

Dcvclop r d  ma to mawage conBLrmcII fo us and rely w elecbic pow for thmr os&. 
Reguldy evaluate the use of load mmqancnt switdm for gmamors, air CoaditimiDg d hot 
w& h a t u  lads a d  implcamt nucb whm thc coooomic~ arc 
Encaungc low l a d  frcra luge power load u)(16umax t o d  intcrmptihlc suvicc Usins d e r  
poumc of mugy during pak Ionding conditions. 

juniP,rng &. 

2. Rvcbs~c thc following disnibutiw equipment on an evaluated losses bads to reduce sym l o s s  and 
to conmhtc to a highs mud lod factor . Capacltorn . volugsr@uors 

ExlimIT K 
Page 7 Of 7 
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2011-2014 CONSTRUCTION WORK PIAN 

DlSTRlBUTlON LINE CONSTRUCTlON PROJECT REylEw (COMnued) 

Reference Number: 200-10-01 

pcrerlotlon of ProDosed Co ndNctioq 

Bulld 0.2 mlles of 15 2 AAAC conductor along John Nix Road. 

Estimated cmt: 512,663 

Proposed Year: 2014 

Substation m u u  
Auburn 1002 

Nearest Existing 
PhRSaMlrQ 

10908so1 0.2 NIA 

Proposed 
p h a s e - w  
le2AAAC 

The above work is raqulred to improve syslem reliability and relieve loading on the single phase 
condudor which WIN be loaded to 87 Amps In the winter. The design dteria used remmmends 
single phase linea to not be loaded wlth mom dran 60 Amps under mmal opwaling conditions. 

ctlo 

w/ I 
Load voltage Losses m 0 

s.0 577,658 
A!ms 

87 

Winter Fuhrre Svslcm ARer ImDmvements 
Load VOlte* Losses 

&y& 
$74,794 

&!Re rn 
50 9.6 

After this pmJect is complete, the load will be swapped lo another single phase tap. The 10668s 
will be reduced by 52,864 per year. The load on the slngle phase tap will be reduced to 50 Amps 
alter the swilchlng Is complete. 

AIt5rn.t. C m  iw Plana lnwst laate~ 

Multiphase the single phase line. This Is not preferred because the right-ofway Is heavily 
wooded and dong a narmw dirt road. 

EXHIBIT 0 
Page 30 of 37 
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2011-2014 CONSTRUCTION WORK PLAN 

DISTRIBUTION LINE CONSTRUCTION PROJECT REVIEW (Continwd) 

Referencs Number: 300-RU10-01 Estimated Cos(: $227,404 

PmposedYear: 2014 

Repiaw 1.3 miles of 3e 394 M A C  Wnductor with 30 740.8 M A C  conductor along Highway 85. 
Replace poles and equipment as required. 

Nearest Existina P W  
PharyvlrQ 

30 740.8 M A C  
!?!m&ih 

30 394 M A C  
s u b s b l a o n w D e v l Q  
Auburn 1003 10614S18 1.3 

The abow work is requlred to imprwe system reliability and relleve ovenloading of the condudor 
whlch will be loaded to 61% of opereting capacity in the summer. The design criteria Used 
recummends condudor loading not to exceed 80% of its operating cspadty for summer IaSds. 

Summer Future S e m  WIO lmomvemen& Summe r Future Svste m ARer lmmements 
Load VOltaW Losses Load voltage Losses 
&!us DQi mEm 
325 6.6 $31.836 

WSaLl 
523.921 

Ams m!4 
325 5.7 

The 10~88s will be reduced by $7,917 per year. Loadlng on tha drcult will be reduced to 41% in 
me summer. 

Alturut .  Corrective Plans Inwd 1a.t.Q 

Posslble altemathre comctiw plans were reviewed, and no sultabb alternatives were found. 

U(HIBIT Q 
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