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Kentucky Power Company 
2015 Distribution Vegetation Management Plan 

Overview 

Kentucky Power continues to transition its vegetation management program 
from a performance-based maintenance program to a full-circuit four year cycle
based approach. Under the Unanimous Settlement Agreement approved by the 
Commission in Case No. 2009-00459, Kentucky Power agreed to maintain the test

year level of distribution vegetation management O&M expenditures. In addition, 
under the Unanimous Settlement Agreement, Kentucky Power is to receive and is 
required to spend an additional $10 million annually toward distribution vegetation 
management O&M expenditures. Kentucky Power also agreed to use these funds to 
improve the vegetation-related reliability of its distribution system. The Company 
has satisfied each of these commitments. 

Kentucky Power is projecting that by the end of 2014, the Vegetation 
Management Program will total over $77.5 million in O&M expenditures and over 
$10 million in vegetation management capital expenditures since July 1, 2010. 
During this time the O&M expenditures produced the following results: 
approximately 299,117 trees will have been trimmed, 7,223 acres of brush will have 
been cleared, 9,934 acres will have been sprayed to help control vegetation, nearly 
one million (970,967) trees will have been removed, and approximately 4,120 miles 
of circuits will have been fully re-cleared. Over this period, the Company's efforts 
have reduced Customer Minutes Interrupted (CM!) for Tree Inside the Right-of
Ways by more than 34%, a significant improvement in vegetation-related reliability. 

The reliability improvement in Customer Minutes Interrupted is illustrated 
in Diagram 1: 

Diagram 1: Reliability Improvemantsfor Tree In Rlght.of~Way 
15,000,000 

114,000,000 1--~~-~=="'\--------
~ 13,000,000 t-----~-- ... ~-.. -------
ID 12,000,000 " 

,; " ~ 11,000,000 ~ 

~'101000.000 ---~- ~ 

~ 9,000,000 .-..... -.-----------='""'"-~,.."-."--

2009 2013 

8,000,000 1--···· ._., ... _.................. • .············,.········-r--~-~ 

2010 ' 'zou 2012 2014 

......,.... CuslDmer Minutes !nterrupted forTree III Right-of-Way 



KPSC Case No. 2014-00396 
AG Initial Set of Data Requests 

Dated January 29, 2015 
Item No. 16a 
Attachment 6 
Page 2 of 20

During this transition, Kentucky Power has encountered two obstacles. 
First, Kentucky Power found that it had significantly underestimated the amount of 
vegetation in and around its energized facilities. Kentucky Power predominantly 
has two primary distributing voltages 12.47 kV and 34.5 kV in the full circuit re
clear. The 12.47 kV circuit miles are approximately 76% of the miles in the 
Company's service territory and 34.5 kV circuit miles are approximately 24%. In a 
performance based vegetation management program, the 34.5 kV circuits require 
more attention. These circuits tend to be longer and clearing is more sensitive in 
and around these energized facilities. Shifting to a cycle based program, the 
Company found some of the 12.47 kV circuits requiring significantly more time to 
clear than originally anticipated. This additional vegetation has increased the cost 
and reduced the amount of miles achieved, especially in year 2012 and 2013. 
Second, it took much longer than originally anticipated to safely and productively 
increase the vegetation management workforce to full staffing levels. 

The Company estimates that by the end of 2014 approximately 4,120 miles of 
the 8,065 miles in the system will have been re-cleared. The completed miles 
account for 51% of the service territory miles required for full circuit re-clear within 
64% of the time projected in the Unanimous Settlement Agreement. For these 
reasons, Kentucky Power estimates that at the current spending levels, the 
Company will complete the full circuit re-clear by approximately December 31, 
2018. 

Kentucky Power Company will continue to review its Vegetation 
Management Program processes to complete the re-clearing cycle in a safe, cost

efficient, and effective manner. The Company defines completion of the transition 
re-clear at the date when the last circuit is completed for the entire service 
territory. It is projected that at the current spending levels all three Kentucky 
Power districts (Ashland, Pikeville, and Hazard) will complete the initial re-clearing 
of the Company's distribution system in 2018. The actual completion will occur at 
different times during that year. As each district completes its re-clearing, the 
Company will evaluate the efficiency of transferring trained crews from the 
completed district to an uncompleted district, versus the completed district 
beginning the start ofthe four-year cycle. 

The following Diagram illustrates the yearly miles required to complete the 
initial re-clearing in December 2018: 
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Diagram 2: It of miles required for full circuitre

clear' with projected completion of December 2018 
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*Note Diagram 2: The vegetation management program started in mid-2010 (2010 
miles annualized). 

At the end of August 2014, the Company was on track to complete 1,008 
miles in 2014. To maintain the upward trend in full circuit re-clear miles, the 
Company has targeted the following process changes: 

• Implemented changes to the Key Performance Incentive Plan. A 
measurement of "hours per mile for full circuit re-clear" has been added. 

This incentive target will vary by year and it will require a 7% 
improvement over the previous three year average. Kentucky Power 
believes that this change to the efficiency measurement more clearly 
aligns the incentive program to the overall goal for its vegetation 
management program. 

• Continue to review the Company's reactive maintenance process to ensure 
crews are used as efficiently as possible. Reactive maintenance is 
necessary, but it typically only improves short-term reliability. The line 
clearing is not to the same degree as the re-clearing work. However, the 
cost of reactive maintenance is a part of the overall vegetation 
management budget. This reactive work is generally not included in the 
total full circuit re-clear miles. Reactive maintenance may also be 
referred to as "hot-spotting" or "unscheduled maintenance". 

• Contractor has added a Production Superintendent. This position 
provides crew audits and feedback to the Crew Foreman and General 
Foreman on ways to increase productivity, safely and effectively. Also, 
Kentucky Power Foresters and the Superintendent will monitor the 
weekly reporting on full circuit re-cleared miles per crew. 

" Continue to investigate the safest, most efficient, and effective approach of 
splitting the full circuit trim dollars between lump sum, unit bid or open 
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bid, and/or time and material. Such a large scale project has been a 
learning process. All three forms of pricing have advantages and 
disadvantages. Based on past experience, in 2015, there will be a 
significant increase in lump sum bidding. 

• Continue to focus on the reduction of re-clearing cost per mile, particularly 
in the Pikeville District. 

• The efficacy of shifting crews and dollars between the districts will 
continue to be investigated as the three districts advance toward the 
completion of their full circuit re-clears. 

• Kentucky Power will meet with other utilities with similar terrain to 
discuss their Right-of-Way programs and work to implement best 
practices. 

It is important to understand that in order to establish a four year full circuit 
cycle at "maintenance cost levels," circuits that were cleared in the first years of the 
program must be cleared a second time within the four to five year window. A 
longer period than that will result in additional growth that will increase the work 
(and cost) required to clear the circuit following the initial re-clearing. Thus, the 
second pass through when greater than 6 years will be at cost levels more closely 
approximating the initial re-clearing cost of $15,100 per mile. Conversely, initiation 
of work on the (and subsequent) passes within four to five years of the initial re
clearing keeps the vegetation regrowth out of the energized lines allowing the 
second and subsequent passes to be conducted more rapidly and at the lower 
estimated maintenance cost of $9,060 per mile. 

The Company has investigated three different scenarios to complete the 
initial re-clearing of the entire system and to establish a four year cycle at 
maintenance cost levels. 

Scenario 1 

Under Scenario 1, the initial re-clearing will continue at the funding levels 
established in the Unanimous Settlement Agreement in Case No. 2009-00459. That 
initial re-clearing will be completed by the end of 2018. Beginning with the 
completion of the initial re-clearing, the Company in 2019 will begin the second 
pass through on circuits cleared initially. This work will be performed on 11 four 
year cycle at estimated re-clearing cost levels ($15,100 per mile). Beginning in 
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2023, a second four year cycle will begin at estimated maintenance cost levels 
($9,060 per mile). Under Scenario 1, the Company will complete the initial reo 
clearing work before beginning the second pass through the circuits. As illustrated 
in Diagram 3, eight and half years will have elapsed before the second pass through 
begins. Mter this much time, vegetation will have grown back into the energized 
lines thereby requiring the more extensive and costly work at re-clear cost levels. 
The total mid-2015 to 2023 estimated cost under Scenario 1 is $220,708,265 and the 
overall program estimated cost by 2023 is $306,898,084. The total projected 
Customer Minutes Interrupted for the year 2023 is 29,031,092 minutes. 

The work to be performed under Scenario 1 is graphically illustrated III 

Diagram 3 below: 

Diagram 3: Scenario 1 
Settlement Agreement Modification - Additional Funding for 1.5 years at Unanimous 

_~, .". Agreement. Also considers 4 year cycle at Re-clear Cost and one year of 4 year 
cycle at Maintained Cost. 
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The cost by year and projected customer minutes interrupted is shown in 
Diagram 4 below. Notice that the re-clearing cost in years 2019-2022 are double the 
current spending levels for the initial re-clear. The reason is that the entire system 
will be re-cleared in a second pass through in half the time (4 years) as the initial 
re-clear (8.5 years). Moreover, because 8.5 years will have elapsed with respect to 
many of the circuits, the work will be performed at the re-clearing cost (estimated at 
$15,100 per mile). As a result, the overall annual cost is estimated to double 
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current annual spending levels. In 2023, the estimated annual cost drops to 
maintenance cost levels (estimated at $9,060 per mile). 

Diagram 4 Scenario 1: Unanimous Settlement Agreement Modification - Additional Funding for 1.5 years at Unanimous Settlement 
Agreement. AJsa considers 4 year cycle at Re-clear Cost and one year of 4 year cycle at Maintained Cost. 

Transistion 

Adjusted Tree Out ROW Adjusted Tree In ROW AdjustedTotal 
Spend 

4YrCycle 
4YrCyc1e 

Year customer Minutes Customer Minutes CUstomer Minutes 
(Unanimous 

Spend at Re-
spend at 

Interrupted Interrupted Interrupted 
Settlement clear Cost Maintained 

Agreement + Cost 
1.5yrs) 

2010 21,433,745 13,625,478 35,059,224 $8,618,982 

2011 37,622,379 13,907,660 51,530,039 $17,237,964 

2012 17,593,130 10,804,514 28,397,644 $17,237,964 

2013 25,174,690 9,435,168 34,609,858 $17,237,964 

2014 27,983,819 8,933,415 36,917.234 $17,237,964 

2015 30,813,699 7,505,770 38,319,470 $17,237,964 

2016 33,643,579 6,078,126 39,721,705 $17,237,964 

2017 36,473,459 4,650,481 41,123,941 $17,237,964 

2018 39,303,339 3,222,837 42,526,176 $17,237,964 

2019 36,623,535 2,735,514 39,359,048 $33,614,154 

2020 34,126,461 2,321,884 36,448,345 $34,286.437 

2021 31,799,658 1,970,804 33,770,462 $34,972,156 

2022 29,631,513 1,672,813 31,304,326 $35,671,609 

2023 27,611,208 1,419,8-83 29,031,092 $21,831,025 

$146,522,693 $138,544,366 $21,831,025 

Total Spend: $306,898,084 

Scenario 2 

Under Scenario 2, the Company continues to fund the initial re-clearing at 
the funding levels established in the Unanimous Settlement Agreement in Case No. 
2009·00459. As in Scenario 1, the initial re-clearing will be completed by the end of 
2018. However, starting in mid-2015, an interim clear begins which targets those 
circuits previously cleared in the latter half of 2010. Additional funds beginning in 
2015 will be required to perform the interim clear. During 2015-2018 period, the 
vegetation management program will be working on both the initial re-clearing (at 
the estimated re-clear cost of $15,100 per mile) and the interim clearing of circuits 
(at estimated maintenance cost $9,060 per mile). As illustrated in Diagram 5 below, 
the reason for the lower interim clear costs is that the shorter time elapsed between 
the initial and interim clearings. The four-year interim clear cycle will begin in 
2015 at the lower maintenance cost leveL The total mid-2015 to 2023 estimated 
cost under Scenario 2 is $195,059,732 and the overall program estimated cost by 
2023 is $281,252,668. The total projected Customer Minutes Interrupted for the 
year 2023 is 17,224,359 minutes. 
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The work to be performed under Scenario 2 IS graphically illustrated III 

Diagram 5 below: 

Diagram 5: Scenario 2 
IUrIRniim"II~ Settlement Agreement Modification· Additional Funding at 1.5 years at Unanimous 
I!':,.ttl •• m"nt Agreement plus additional Funding for Interim clear at Maintained Cost. Also 
lin(llmied is a 4 year cycle at Maintained Cost and one year of another 4 year cycle at Maintained 

The cost by year and projected customer minutes interrupted is shown on 
Diagram 6 below. The Interim Spend column in Diagram 6 illustrates the 
estimated annual spending levels at maintenance cost levels. The estimated annual 
cost ofthe four-year clearing cycle (at maintenance cost levels) begins in year 2019. 
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Diagram 6 Scenario 2: Ummimous Settlement Agreement Modification-Additional Funding at 1.5 years at Unanimous Settlement 

Agreement plus additional funding for Interim Re-clearat Maintained Cost. AI!1o included is a 4year cycle at Maintained CO!1t and one year 
of another 4 year cycle at Maintained Cost. 

Transistion 

Adjusted Tree Out ROW Adjusted Tree In ROW Adjusted Total 
Spend 

Interim Spend 
4YrCycle 

Year customer Minutes Customer Minutes Customer Minutes 
(Unanimous 

at Maintained 
Spend at 

Settlement Maintained 
Inerrupted Interrupted Interrupted 

Agreement+ 
Cost 

Cost 
1.5_1"& 

2010 21,433,745 13,625,478 35,059,224 $8,622,100 
2011 37,622,379 13,907,660 51,530,039 $17,237,964 
2012 17,593,130 10,804,514 28,397,644 $17,237,964 
2013 25,174,690 9,435,168 34,609,858 $17,237,964 
2014 27,983,819 8,933,415 36,917,234 $17,237,964 
2015 26,613,383 7,961,326 34,574,709 $17,237,964 $4,278,676 
2016 24,887,929 6,814,430 31,702,358 $17,237,964- $8,785,054 
2017 23,305,496 4,854,792 28,160,287 $17,237,964- $8,605,017 
2018 21,878,071 4,175,968 26,054,039 $17,237,964 $8,100,466 
2019 20,386,398 3,575,555 23,961,954 $20,168,492 
2020 18,996,438 3,034,352 22,030,790 $20,571,862 
2021 17,701,255 2,575,072 20,276,326 $20,983,300 
2022 16,494,385 2,185,314 18,679,698 $21,402,966 
2023 15,369,806 1,854,553 17,224,359 $21,831,025 

$146,525,811 $29,769,213 $104,957,645 

Total Spend: $281,252,668 

Scenario 3 

Under Scenario 3, the Company will complete the initial re-clearing in mid-
2017 as initially projected in Case No. 2009-00459. To do so will require increased 
funding beginning in 2015. Upon completion of the initial re-clear, the Company 
will begin the second pass through of its circuits. This work will be performed on a 
four-year cycle at re-clearing cost levels (estimated at $15,100 per mile). Beginning 
in mid-2021, a second four-year cycle will begin at maintenance cost levels 
(estimated at $9,060 per mile). Under Scenario 3, the Company will complete the 
initial re-clearing (789 miles) and will then begin the second pass through (1039 
miles) in 2017. The total mid-2015 to 2023 estimated cost under Scenario 3 is 
$243,451,435 and the overall program estimated cost by 2023 is $329,644,372. The 
total projected Customer Minutes Interrupted for the year 2023 is 20,172,006 
minutes. 

The work to be performed under Scenario 3 IS graphically illustrated III 

Diagram 7 below: 
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Diagram 7: Scenario 3 
IUllarlirrlOllS Settlement Agreement Modification - Additional Funding required to complete Re

by June 30,2017. Also a 4 year cycle at Re-clear Cost and 2.5 years of another 4 year 

The cost by year and projected customer minutes interrupted IS shown III 

Diagram 8 below: 

Diagram 8 Scenario 3: Unanimous Settlement Agreement Modification ~ Additional funding required to complete Re-clear by June 30, 2017. Also a 4 

year cycle at Re-clear Cost and 2.5 years of another 4 year cycle at Maintained Cost. 

Transistion 
Additional 

AdjustedTree Out ROW Adjusted Tree In ROW Scenario 3 Spend 
Spend to 

4YrCydeSpend 
complete 4YrCyciespend 

Year Customer Minutes CUstomer Minutes Adjusted Total (Unanimous 
Unanimous at Re-clear Cost 

at Maintained 
Interrupted Interrupted eM. Settlement 

Settlement 
Cost 

Agreement) 
Agreement 

2010 21,433,745 13,625,478 35,059,224 $8,622,100 

2011 37,622,379 13,907,660 51,530,039 $17,237,964 

2012 17,593,130 10,804,514 28,397,644 $17,237,964 

2013 25,174,690 9,435,168 34,609,858 $17,237,964 

2014 27,983,819 8,933,415 36,917,234 $17,237,964 

2015 26,490,347 8,455,732 34,946,080 $17,237,964 $7,066,392 

2016 25,076,587 8,003,594 33,080,181 $17,237,964 $7,552,479 

2017 23,526,258 7,507,832 31,034,091 $8,622,100 $4,021,026 $16,649,186 

2018 21,872,073 6,978,926 28,850,999 $33,980,685 

2019 20,334,208 6,487,282 26,321,490 $34,660,298 

2020 18,904,481 6,030,275 24,934,756 $35,353,504 

2021 17,615,568 5,618,338 23,233,906 $13,685,326 $12,769,502 

2022 16,414,391 5,234,495 21,648,886 $21,402,966 

2023 15,295,128 4,876,878 20,172,006 S21,831,025 

$120,671,983 $18,639,897 $134,328,999 $56,003,493 

Total Spend: $329,644,372 

There are several factors common to each scenario: 

• Re-clear costs are estimated at $15,100 per mile, assigned to circuits not 
cleared in the last 7 years. The greater cost is due to proximity of 
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vegetation in and around energized facilities. (Note: that estimated re

clear cost do not include total spray, aerial saw, contract foresters, stump 
grinding program, tree replacement program, Key Performance Incentive 
Plan, or unscheduled/reactive maintenance cost - See Exhibit 3 below for 
2015 break- down). 

• Maintenance costs are estimated at $9,060 per mile (60% of re-clear cost), 
and assigned to circuits cleared within 5 years, at lower cost due to less 
vegetation in and around energized facilities. (Note: like re-clear cost, 
maintenance level costs do not include total spray, aerial saw, contract 
foresters, stump grinding program, tree replacement program, Key 
Performance Incentive Plan, or unscheduled/reactive maintenance costs). 

• An annual inflation rate of 2% has been added at the start of 2015 for any 
subsequent circuit trim cycles (reclear or maintenance cost) for all three 
scenarios. 

The three scenarios yield differing reliability results over time as illustrated 
in Diagram 9 below: 

'Diagram 9: Comparisonot projected reliability results (Total Customer Minutes 
: Interrupted - eMI) between the scenarios evaluated 
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15,0(x),OOO,"i--------------------------------------------------------1 

10,000,000 -\-----,._--~------.----__ ----~----,._--___;----___._--__ ~--___j 

2014 2015 2016 2011 2019 2020 2021 2022 2023 
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The Company recommends Scenario 2 as the best alternative for improving 
vegetation-related reliability and completing the transition to a 4 year cycle at 
maintenance cost levels. This scenario will get the vegetation management 
program over to a four year cycle based program most efficiently, at the least cost, 
and requires the fewest additional forestry employees over the long range plan. 
Most importantly, it produces the best reliability levels as measured by Customer 
Minutes Interrupted. 
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2015 Kentucky Power Distribution Vegetation Management Plan 

The 2015 Vegetation Management Plan will continue to focus on full circuit re-clearing at 
current approved funding levels. Full circuit re-clearing is an integral pad of our efforts to 
transition from a reactive-based maintenance program to a cycle-based maintenance approach 
that the Company began in July of 2010. Re-clearing work will be prioritized and scheduled 
based on past tree-related reliability performance, field inspection of the right-of-way conditions, 
and the number of customers impacted. $458,913 will be budgeted to address reliability issues 
that develop throughout the year. This Unscheduled/Reactive funding represents 2.6 percent of 
the total Vegetation Management O&M Budget. 

Kentucky Power's service territory covers one of the most heavily forested areas of the country. 
The Company's spray program is a vital component of the Vegetation Management Plan. ULV 
(Ultra Low Volume), high-volume foliar, basal, cut-surface, and aerial application techniques 
will be utilized depending on the brnsh conditions. The goal is to treat 2,100 acres of brnsh in 
2015. 

The 2015 Vegetation Management Plan also includes $2,550,000 of forestry capital. This 
funding will be utilized to remove trees larger than 18 inches in diameter, widen rights-of-way, 
and for TGR (Tree Growth Regulator) application. 

The 2015 Kentucky Power Distribution Management Plan projected expenditures for the three 
districts in its service territory are: 

2015 KENTUCKY POWER DISTRIBUTION VEGETATION MANAGEMENT PLAN 
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Exhibit Description 

A circuit-by-circuit description of the proposed distribution vegetation 

management work plan for 2015, along with the associated O&M expenditures, is 
provided as Exhibit 1 to this overview. Exhibit 2 to the overview sets out, by 
district, the projected spraying expenditures during 2015. Exhibit 3 to the overview 
provides a district-by-district basis for the total projected O&M expenditures during 

2015. Finally, Exhibit 4 to the overview provides a projected circuit-by-circuit 

completion year, miles planned, and projected O&M cost for those circuits 
remaining for full circuit re-cleared. 
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Kentucky Power Forestry Plan Terminology 

Feeder Breaker Zone 

KPSC Case No. 2009-{)459 

Kentucky Power Company 

September 2014, FIling 

Exhibit 1, Page 2 of 2 

Synonymous with Station Zone. Segment of line extending from the circuit 
station breaker to the first operating device. This zone iucludes unfused taps, 
but does not include fused taps. 

Full Circuit Reclear 
Entire circuit from the statiou breaker to the end of the circuit. 

Recloser Zone 
Line segment extending from a specific recloser to the next operating device. 
This zone includes unfused taps, but does not include fused taps. 

Partial Reclear 
A portion of the circuit is planned for reclearing. 

BID JOB 
Planned reclearing work released as an open, lump-sum bid for competing 
contractors. 

Finish Full Circuit Reclear 
Reclearing scheduled to complete Full Circuit Reclear that began in the 
previous year. 

2nd Recloser Zone 
Line segment beginning at the second operating device beyond the station 
circuit breaker extending to the next operating device. This zone includes 
unfused taps, but does not include fused taps. 

Quality-of-Service Work 
Tree trimming or removal work scheduled for a line segment to address 
reliability issues. This work does not conform to reclearing specifications (e.g.
Hotspotting). 

Cycle Buster Tree 
A tree that has to be revisited before the circuit is due for its next cycle trim. 
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DISTRIBUTION VEGETATION 
MANAGEMENT SPRAY PLAN 

KYPCO 2015 
DISTRICT ACRES O&M BUDGET 

PKV 750 $360,000 
HAZ 900 $432,000 
ASH 450 $216,000 

Totals 2100 $1,008,000 
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Kentuck, Power Compan, 
2015 
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Ashland District Plan for completing full circuit re-clears 
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Ashland District 
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Hazard District Plan for completing full circuit re-clears 
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KPSC Case No. 200~4S9 

Kentucky Power Company 
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EKhlblt 4, Page 2 of 3 

Hazard District 
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Pikeville District Plan for completing full circuit re-clears 
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Pikeville DIstrict 




