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BEFORE THE PUBLIC UTILITIES COMMISSION OF OHIO 

In the Matter of the : 
1 Application of Columbus : 

Southern Pov/er Company : 
and Ohio Power Company : 
for Auttiority to Establish: 
a Standard. Service Offer : 
Pursuant to §4 928.143, : 
Ohio Rev. Code, in the : 
Form of an Electric : 
Security Plan. : 

In the Matter of the : 
Application of Columbus : 
Southern Power Company : 
and Ohio Power Company : 
for Approval of Certain : 
Accounting Authority. 

Case No. ll~34 6-EL-SSO 
Case No. 11-348-EL-SSO 

Case No. 11-349~EL-AAM 
Case No. 11-35G-EL-AAM 

PROCEEDINGS 

before Ms. Greta See and Mr. Jonathan Tauber, 

Attorney Examiners, and Commissioner Andre Porter, at 

the Public Utilities ComimLss ion of Ohio, 180 East 

Broad Street, Room 11-A, Columbus, Ohio, called at 

8:30 a.m. on Tuesday, May 22 

VOLUME 

ARMSTRONG & 

, 2012. 

IV 

OKEY, INC, 
222 East Town Street, Second Floor 

Columbus, Ohio 
(614) 224-9481 -

Fax ~ (614) 

— — 

43215-5201 
(800) 223-9481 
224-5724 

— 

ARMSTRONG & OKEY, INC., Columbus, Ohio (614) 224-9481 
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Fes^/o 

Rate Change for Transmission Voltage Customers 

$/MWh 

Second Quarter 2012 FAC Rates - Unmerged 
Second Quarter 2012 FAC Rates - Merged 
Change Associated with Merging FAC 

PIRR begins June 2013 
Change Associated with PIRR Implementation 

Net Impact over 2 years 

CSP Rate Zone 

38.440 
34.793 

-3.65 

3.0410 
3.04 

-0.61 

OPCo Rate Zone 

32.405 
34.793 

2.39 

3.0410 
3.04 

5.43 

Rate Cliange for Secondary Voltage Customers 

$/MWh CSP Rate Zone 

Second Quarter 2012 FAC Rates - Unmerged 
Second Quarter 2012 FAC Rates - Merged 
Change Associated with Merging FAC 

PIRR begins June 2013 
Change Associated with PIRR Implementation 

Net Impact over 2 years 

40.504 
36.776 

-3.73 

3.214 
3.21 

-0.51 

OPCo Rate Zone 

34.436 
36.776 

2.34 

3.214 
3.21 

5.55 
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\ AEP Ohio 
Electric Security Plan 

Competitive Benchmarl< Prices 
by Component and Customer Class 

Workpaper 
Page 1 of 2 

Capacity Cost $255/MW-day 

Planning Year 2012/2013 
$/MWh 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Simple Swap 
Basis Adjustment 
Load Following/Shaping Adjustment 
Capacity 
Ancillary Services 
Alternative Energy Requirement 
ARR Credit 
Losses 
Transaction Risk Adder 
Retail Administration 

Class Total 

Weighted Total 

Residential 
32.68 
0.49 
4.94 
21.52 
0.85 
0.55 
(1,54) 
2.45 
3.35 
5.00 

70.28 

Commercial 
32.68 
0.49 
2.19 
16.49 
0.85 
0.54 
(1.11) 
1.43 
2.93 
5.00 

61.50 

Industrial 
32.68 
0.49 
1.64 

12.39 
0.85 
0.54 
(0.97) 
0.63 
2.66 
5.00 

55.93 

61.94 

Planning Year 2013/2014 
$/IV 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Simple Swap 
Basis Adjustment 
Load Following/Shaping Adjustment 
Capacity 
Ancillary Services 
Alternative Energy Requirement 
ARR Credit 
Losses 
Transaction Risk Adder 
Retail Administration 

Class Total 

Weighted Total 

Wh 
Residential 

35.34 
0,49 
5.24 

20,53 
0.85 
0.71 
(1.44) 
2.63 
3,47 
5.00 
72.83 

Commercial 
35.34 
0.49 
2.37 
15.70 
0.85 
0.71 
(1.04) 
1.54 
3.05 
5.00 

64.00 

Industrial 
35.34 
0.49 
1.67 

11.16 
0.85 
0.71 
(0,89) 
0,68 
2.75 
5.00 
57.77 

64.15 

LJT WP 2012-03-30 Exhibits 2-4 and WPs .xls 
CBP 255 Tab 



AEP Ohio 
Electric Security Plan 

Competitive Benchmark Prices 
by Component and Customer Class 

Workpaper 
Page 2 of 2 

Capacity Cost $255/MW-day 

Planning Year 2014/2015 
$/MWh 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Simple Swap 
Basis Adjustment 
Load Following/Shaping Adjustment 
Capacity 
Ancillary Services 
Alternative Energy Requirement 
ARR Credit 
Losses 
Transaction Risk Adder 
Retail Administration 

Class Total 

Weighted Total 

Residential 
37.75 
0.49 
5.48 

20.67 
0.85 
0.92 
(1.46) 
2.80 
3.62 
5.00 

76.12 

Commercial 
37.75 
0.49 
2.48 
16.09 
0.85 
0.91 
(1.08) 
1.64 
3.21 
5.00 

67.34 

Industrial 
37.75 
0.49 
1,77 
11,34 
0.85 
0.92 
(0.92) 
0.73 
2.90 
5.00 

60.82 

67.34 

LJT WP 2012-03-30 Exhibits 2-4 and WPs ,xls 
CBP 255 Tab 
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COLUMBUS SOUTHERN POWER COMPANY'S 
AND OHIO POWER COMPANY'S RESPONSE TO 

THE OFFICE OF THE OHIO CONSUMERS' COUNSEL'S 
DISCOVERY REQUEST 

PUCO CASE NO. 11-346-EL-SSO AND 11-348-EL-SSO 
EIGHTH SET 

INTERROGATORY 
INT-211 Please identify all of the potential distribution assets "detailed in 

the FERC Chart of Accounts" that the DIR is structured to provide 
capital funding for, Identify these by FERC Account and category 
of expenditure (See Kiikpatiick Testimony at 10, lines 8-9). 

RESPONSE: 
The FERC Chart of Accounts that will be used in the DIR are only those that related to 
distribution plant These include 
360- Land and Land Rights 
361- Structures and Improvements 
362- Station Equipment 
363- Storage Battery Equipment 
364- Poles, lowers and Fixtures 
365- Overhead Conductors and Devices 
368- Line Transformers 
369- Services 
370- Meters 
371- Installation on Customer Premises 
372- Leased Property on Customer Premises 
373 Street Lighting and Signal Systems 
374- Asset Retirement Costs for Distribution Plant. 

Prepared By: Andrea B Moore 
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American Electric Power 
1 ffivorsido ?!!i?c. 
CiAmbus 0-1 «2)5-2373 

Lejial (' Dtinsui -
Kegiilaloiy Sctviocs 

nmvoge!@oep com 

October 27, 2010 

,Iohn Williams 
Diiectoj, Seivice Monitoring and Enforcement Department 
Public Utilities Commission of Oliio 
180 East Broad Street 
Columbus, Ohio 43215 

Re: Case No. 10-2385-EL-ESS 

Dear Director Williatns: 

Please find attached an update to Columbus Southern Power Company's and Ohio 
Power Company's program for maintenance, repair, and inspection of transmission 
and distiibution lines as required by 490J:I-10-27(E), originally last filed October 
19, 2009 The only changes are on page one of AUiichment A, and page one of 
Attachment B; a rodlined version of those two pages are attached hereto, along with 
the complete clean version of the updated plan 

Tlais update was originally IHeci on October 6, 2010, in case number 09-795-EL-
ESS, By Entty dated October 20, 2010, the Attorney Examiner requested that 
Columbus Southern Power Company and Ohio Power Company relrlc this update 
under case number 10-2385-EL-ESS 

Please feel free to contact me if there arc any questions. 

Sincerely, 

ogel, Legso (,ounsc! 



Attachment A 

Distribufton; Poles 

Piogvam Details 
The primary objective of AEP Ohio's distiibution pole inspection and maintenance program is to 
maintain the mechanical integrity of its wood pole ixifiasttucturc necessary for the safety of 
employees and the public under the conditions specified in die NESC and for system reliability This 
objective is accomplished by maintenance treatment to extend the seivice life of poles, by identifying 
and mechanically reinforcing weak' poles to strengthen them and by identifying and replacing poles 
that have reached the end of their seivice life This ptogram will be performed such that every pole 
meeting the in service criteria will be inspected and maintained as required on a ten-year cycle-fe* 
poleoin ggrvioo 18 years or longer based on the initial pole tieatmest types fi.e.. CCA. Peata. and 
Creosote) fox poles in service that were installed 1985 and before fme-19861 and for Penta and 
Creosote treated polos in setvibe 15 years and longer. 

The majority of AEP Ohio's poles installed during the 1986 through 2003 timefiame were 
southern yellow pine treated with the wood preservative copper chromate arsenate (CCA)., The 
CCA-lreated poles have a projected seivice life of 60 to 80 yeans. Poles with heatment other than 
CCA have m expected service life of 40 to 60 years. However', due to some expressed 
dissatisfaction with di fficulty in climbing, higher incidence of breakage in handling, and some 
tool and equipment operational savings, it was determined that Penta-teated poles arc preferred 
from a total ownership perspective and have been utilized going forward Some other pole 
species types would include Western Red Cedar, Douglas Fir and Western Fii' with assorted 
treatments of Creosote, Penta and Copper Napthenate AEP Ohio conducts pole and remedial 
ground-line treatment as required on a 10-year cycle ferules that have bocai in service 18 years 
or longer for all poles meeting the in service criteria as mentioned above. The above giound 
portion of the pole and its attacbmetits ace inspected visually and problems such as decayed pole 
tops and crossarms ate noted. However, in a given year, the number of poles in the program may 
be somewhat greater oi' less than 10 percent of the total poles in the program depending on the 
mix of urban, suburban and rural pole locations selected, CCA treated poles 18 years or otdei'are 
visually inopootad on a requirement of this program? The electric power industry has not 
established a recommended inspection cycle schedule for CCA poles because of their superior 
resistance to decay However, AEP Ohio continues to monitor early vintage CCA poles for 
future inspection cycle requirements 

This 10-year cycle program for pole Inspection/treatment has proven to adequately maintain the pole 
assets on an ongoing basis. Shoitei or longer inspection cycles have not proven to be warranted oi 
economically justifiable AEP Ohio's existing pole inspection contractor indicates a 10-ycat 
inspection cycle is the average range for pole inspection among US utilities 

Analym'sfAssessment 
The contractor who is responsible for' pole inspections provides weekly results including information 
about poles identified for reinforcement or replacement and whether the identified poles need 
immediate attention This infotmaticai is disseminaLed to the local juea office where engineering 
perisontjcl become involved to prioritize and prepare necessary work ordeis to <,ake care of nay 
deficiencies noted frotr» the contractor's assessment 



Attachment £ 

Distiibution: Line Capacitors 

Program Details 
The objective of this program is to ensure reliable and acciuate capacitor bank operations 
through inspection and maintenance activities on an ongoing basis Individual capacitor units are 
typically 150, 200 or 300 K.VAR with the three-phase banks typically 450, 600, 900, 1200 or 
1,350 KVAR, Capacitor banks can be of either' a fixed or switched type The fixed bank 
lemains in seivice all the time whereas a switched bank has a control to turn the bank on or oft 
depending on circuit paiaractcrs at the bank location These paî imeters include such items as 
current, voltage or power factor Fixed capacitor banks and switche<l canacitoi banks are 
inspected annually, anehiwitehcd copacitor banka are inspeeted aemi anaaaHy? Capacitor bank 
inspections provide the necessary infotmation to ensure effective utilization of the capacitor 
assets on an ongoing basis 

I he line capacitor inspection results are documented in AEP Ohio's work management system 
for field employees (SPtiCTRUM) which intciiaces with PMIS and any problems identified 
during the inspections are documented in an Internal Work .request which is stored in AEP 
Ohio's work management system (DWMS). The Internal Work requests ate reviewed by the 
local area ofiSces Ilic Internal Work requests indicate the inspection results on equipment where 

^ : problems were found and the lequiied iqpaii^ needed to return the equipment back to seivice 
Engineeiittg.p.Qi.i5.onnel would then prepare necessiuy work orders to take care of any unresolved 
deficiencies noted during the inspections and ihis woik is prioritized based on the doctunenled 
observations 

Inspection documentation is maintained in PMfS. 'Phis infoimatibn details the operational 
condition oi the capacitor bank as well as any items found to be deficient and/or defective during 
the inspections-

Analysis/Assessment 
The process for reviewing the progiess and effectiveness of each program includes a monthly 
status report that provides inspection and maintenance units completed as well as associated cost 
information This data is pulled from AEP Ohio's work noanagemeat system (DWMS) based on 
job completion dates or fiorn AEP Ohio's work order system based on when individual capacitor 
units were replaced in the field 

Based on the current year results of the inspection/maintenance program regarding the number of 
capacitor installation deficiencies Ibuiid lequiring cottection, the capital budgeting process for 
the following year is refined to accommodate any changes in the estimated number of units that 
will need attention. The local offices maintain tlac flexibility to schedirle specific capacitor- bank 
inspections/''marntenance based on current and historical leliabiUty results, This scheduling is 
done in conjunction with the dvecall guideline of this inspection/maiQteoance program. 

^ 
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Attachment A 

PistribBtion; Poles 

Program Details 
The primary objective ol AEP Ohio's disuibution pole inspection and maintenance program is lo 
maintain the mechanical inlegiity ot its wood pole infiasuuctutc ncccssaiy for the safety- of 
employees and the pubUc under the conditions specified in the NESC: and for system rtliabilily This 
objective is accompli.shed hy maintenance ticaimeiit to extend tlic service life of poles, by identifying 
and mechanically reinlbicing weak poles to strengthen them and by idcatiiying and replacing poles 
ihal have reached the end of their seivice life Ihis program will be perlbimed such that every pole 
meeting the in service criteria will be inspected and maintained as required on a len-yetu cycle 
based on the initial pole treatment types (i e , CCA, Penta, and Creosote) for poles in service that 
were installed 1985 and before (pre-1986) and for Penta and C'rcosotc treated poles in service 15 
years and longer 

Ihe majority of AfcP Ohio's poles installed duiing the 1986 through 200,3 timeframe were 
southern yellow pine treated with the wood preservative copper chromate arsenate (CCA) The 
CCA-tieated poles have a projected service life of 60 to 80 years Poles with treatment othei than 
(•;CA have an expected seivice life of 40 to 60 years Mowcvci, due to some expressed 
dissatisfaction with difficulty in climbing, higher incidence of breakage in handling, and some 
tool and equipmerst operational savings, it was determined that Pcnta-trcatcd poles aic ptefexted 
from a total owner ship perspective aud have been utilized going Ibrward Some other pole 
species types would include Western Red Cedar, Douglas Fit and Western Fu with assorted 
neatments of Creosote, Penta and Copper Napthenate, AEP Ohio conducts pole and remedial 
ground-line treatment as required on a 10-yeai cycle for all poles meeting the in service criteria 
as mentioned above. The above ground portion of the pole and its attachments ate inspected 
visually and problems such as decayed pale lops and crossarms ate noted However, in a given 
ycai, the number of ])oles in the piogtam may be somewhat greater oi less than 10 percent of the 
total poles in the progiain depending on the mix of urban, suburban and uiral pole locations 
selected The electric power industry has not established a recommended inspection cycle 
schedule for CCA poles because of their supetior resistance to decay. However, AEP Ohio 
continues to monitor efuly vintage CCA poles for future inspection cycle requirements 

Tliis 10-year cycle program for pole inspection/neatment has proven to adequately maintain the pole 
assets on an ongoing basis Shoitet ot longer inspection cycles have not proven to be warranted or 
economically iustifiable, AEP Ohio's existing pole inspection contractor indicates a lO-yeaj 
inspection cycle is the average range lor pole inspection among US utilities 

Analysis/Assess tueni 
The contr'actor who is responsible ft>i' pole inspections provides weekly results inciudmg information 
about poles identilted tbi' reinfoicement or leplacement and whether the identified poles need 
iniritediate attention This inibimation is disseminated to the local area office where engineering 
personnel become involved to prioritize and prepare necessary work oi'ders to take care ol any 
dcJiciencies noted from the contractor's assessment. 
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Based on the annual results of the inspcctioiv'treatment program regarding the number of poles 
requiting reinforcement oi replacement, the capital budgeting process fbi the following yeai is 
refined to include any changes in the estimated numbci of poles requiting altttntion 

Ihc process for reviewing the progress and effectiveness of each program includes a monthly 
status repoi t that provides inspection units completed This data is pulled from AEP Ohio's work 
nianagenient system based on job completion dates or ftotn AEP Ohio's woik. oidei system 
based on when facilities were placed in service Maintainuig flexibility within the program to 
make adjusteients enliances the ptogtam effectiveness. An example of this would be peifoiming 
mote pole teinforcements versus replacements, as the inspection data results dictate 

Maintenttnce 
The above ground pottion of the pole and its attachments ate inspected visually and pioblems 
such as decayed pole tops and crossarms aie noted Minor work such as lepaitingbroken giound 
wires and replacing deteriorated guy guards is also included. Replacement of pole location 
(grid) tags and property ownership tags is performed as needed When the condition of the 
above ground portion of the pole is checked to be adequate, tlien the strength of tlie wood at the 
giound line is determined by partial excavation of the pole and by core samples taken from the 
pole around the ground line. It the pole strength is determined to be adequate, with no internal or 
external decay present, the pole is repotted as .satisfactory with no internal treatment applied If 
the pole strength in delemiined to be adequate, with internal ot external decay present, the pole 
would be fully excavated to a depth of 18 inches and the exposed area below ground would 
receive an application ol CPA-tcgisteicd Ueatment materials, consisting of a pesticide and 
piesetvatives, in a bandage aitangement around the base ot the wood pole Additionally, if the 
pole meets certain conditions, it is to be internally fiimigant treated as apptoptiate witli EPA-
legislcicd matciials ff the ground line aiea ot the pole docs not have sufficient strength, then the 
pole is evaluated tor either pole teinforcemcnt ot replacement Information is compiled 
regaiding the poles inspected, poles treated, the poles needing reinforcement and the poles 
needing to be leplaced. The poles reeding reinforcement oi replacement are inaiked with a 
special tag Any defiects found that pose a safety lisk are brought to the attendon of the local 
office and are corrected immediately, if warranted In rare instances the inspector may he 
required to guard the site of a safety hazard undl quahlied personnel anive to correct the hazard. 

Pole replacement piiotity is established based on the pole's stmctutal integrity as deteimiaed by 
the inspection conuactoi, Normal reject poles are those tiiat arc determined not to be able to last 
until flic next cycle inspection (approximately 10 years) and ate a function of insunicieiil shell 
thickness at the gtound line, Noimal reject poles are generally replaced within thiee years of the 
inspection. Piiorit>' reject poles are defined as those poles with internal decay and an average 
shell thickness of 1 inch oi less or with external decay and with 50% ot less of the original 
circumfctcnce remaining The inspection contractor notifies Company personnel of priority 
reject poles within 24 hours ot sooner as conditions icqnite. Piioritj' reject poles are replaced 
within one year of the inspection unless they are determined to be an immediate safety risk. 
Poles dcteimiricd to be reinforccable ate gencially leinfbrced within two years of the inspection 



Records/Reporting 
The inspection/tresitmenl contractois collect the data elccttonically and provide the Cotnpatty 
pel iodic updates duiing the program. A final elecnonic file is provided at year-end AEP Ohio 
maintains and updates a pole ilatabasc in conjunction with the graphics intbrmation and the 
contractf)t inspcction/'ticatment results 

AEP Ohio has a work management system, DWMS, that is used to vSchedule and track pole 
icplacernents and reinfincements. Ordeis ate created within DWMS for all poles rtiquiiing 
replacement and reinfoicement. Backlog reports from the system list the orders available for the 
districts to schedule replacements Normal reject poles are tracked separately bom priority reject 
poles following construction, this work-order inlbtmation is posted in graphics files, which will 
also update the pole database Necessary repoits arc gcnciated from the database systems to 
ptovidc progiam completion statistics as well as analysis/planning infotmation 



Attachment B 

Distribntion: Circuit and l ine Inspectioas 

Program Details 
AEP Ohio conducts an overhead circuit inspection based on a 5-ycai cycle that results in an 
annual inspection ol al least 20% of the ovethead distiibution facilities All facilities are 
inspected at least once evety five years. This inspection program overlaps other targeted 
inspection/maintenance progtams such as pole inspections Coupled witli the annual inspections 
for icclosct and capacitor installations, which ate scattered across all the distiibtrtion circuits and 
with service upgtades and new extensions, theie ate many oppotUinitics to view company 
facilities on a routine basis to identify areas requiting attention. As a lesult, a 5-year inspection 
cycle is more than adequate to assess the general condition of distiibution circuits In some cases 
additional ciicuit inspections will be performed over and above this piogram in oidct to address 
specific leliability concerns and/oi' to assess some worst petforming circuit mitigation 
tequiteinents foi example, some Rule 11 wtn-st petfoiming cucuits may requite an inspection us 
part of the lernedial action plan Undeigiound cable is not inspected as pait of this piogram pet 
se because it is only visible at tenninalii^iis these cable terminations in padmount equipment 
histoiically have had a very low failure latc 

Analysis/y\ssessnieut 
('Company oi contract employees perfoim selected ovcriiead ciicuit inspections on an annual basis 
for this progiam and record their findings on Ciicuit Inspection and Repair Records The ckcuit 
inspection results ate recorded electronically and then turned ovci to the local aiea offices 
indicating the findings, any action taken during the inspections, and any follow up work 
requirements This would include specific information about materials and% equipment 
observations such as missing or blown lightoing arresters, defective ciossatnis, equipment not 
protected fiom animal contact, a iaige numbct of splices in wire spans, ot conductor clearance 
pioblcms that could make tlic line susceptible to wind-caused outages Iwo-pole conditions ate 
also noted during the inspections hngineeiing personnel then piioiitize and prepare necessary 
work oideis to take caie of any deiicieacies requiring attention noted during the inspections This 
may include follow-up analysis utilizing outage cause codes to detetmine circuit areas that are 
prone to animal contacts and lightning snikes and which can be targeted lot additional animal 
and lightning mitigation efforts. 

Based on the annual lesults of the inspectioa''maintenance program the capital budgeting process 
for the fbllowiiig year is refined to accoinmodate any changes in the estimated number of items 
requiting attendon.. The local offices mauilain the flexibility to schedule individual cucuit 
inspections based on current and histoiical reliability results, still maintaining the overall 
guideline ol the 5-year cycle ptogtam An example of this would be substituting one circuit to 
be inspected for anothet, based on leh'ability pcrfoimance, taking into account the requirement 
that all distiibution ciiciiits and equipment must be inspected al least once evety five yeais. 

The process fo» reviewing the piogicss and effectiveness of each progiam includes a monthly 
status repoTT that provides inspection units completed as well as cost information tot a 
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descriptive per unit summary This data is pulled fiom AHP Ohio's work management system 
basal on job completion dates or- fiom AEP Ohio's work order system based on when facilities 
were placed in service 

AfiP Ohio also evaluates lot possible leplacemenl small size (#2 and below) ovethead conductor 
installations based on age, condition and reliabilky liistory The smaller size conductors ate more 
pione to deterioration due to weather and environmental contamination. AEP Ohio also 
maintains lecords that indicate when individual inidetgtound cable sections may tequiie 
replacement due to tei)eated cable faults Recotds also show when cable replacement projects aie 
initiated 

Maintenance 
Maintenance activities are idetitifted during the circuit inspection process and follow up work 
scheduled as appropriate Situations that pose an immediate safety risk ate corrected 
immediately, Siniations that do not pose an immediate lisk but are likely to create an outage, 
such as a floating phase conductoi, will be collected when found or will be retbtred to local 
management for piioiity assignment and scheduling lower priority deficiencies, such as a 
lightning attestet with a blown isolator, or double-wood conditions ,aTe to be coriected within 12 
months of ideiitification 

Recor ds/llepor ting 
The basic circuit information is maintained as a part ol ABP Ohio's facility/graphics database 
AhP Ohio utilizes its work management vsystem (DWMS) to rccoid inspection results 
electronically in the field Circuit hispcctton results are maintained al the Region and local 
Distiicf/.\rca offices. Tliis documentation includes what if any follow up action was required 
and when the flLillow up action was completed. 



Attachment C 

Distribution: pTimaiv and SecondaitvEnelosuTes 

Prxigram Details 
AEP Ohio conducts underground prinrary and secondary enclosuic inspections based on a 5-ycai 
cycle with at least one-fifth of all enclosuies inspected annually I he objecdve of this program 
is to pioactively visually inspect the external, above ground portions of undeiground facilities on 
a 5-yeaf cycle to idetitifj' andcoirect deficiencies necessaiy for the safety of employees and the 
public under the conditions specified in the N£SC and for system reliability The progran) 
consists of an external, visual inspection of the above ground portion of underground systems 
including pad-mounted eqtiipment (ttansfotmeis, switches, primary meteiing enclosures, 
junction cabinets, etc), pedestals and the undeigtound associated components of piimaty riser 
poles The inspectior? is conducted to detetmine if the equipment is locked and secute, that there 
ate no open appuiteriances that might allow access to the inteiiot of the equipment via soil 
eiosion, cabinet or conduit detetiotation or by othet means such as vandalism. If the enclosure is 
designed to have both a lock and penta-head bolt for securing the enclosure and the penta-head 
bolt i.s missing, the inspector will leplacc the bolt If for some reason the inspector is unable to 
install ihe penta-head bolt due to misaligitmeni of the enclosures interfaces oi some other reason, 
then the inspector will ensure the unit is secure with a padlock and make a recoid of this in the 
inspection record Oil filled equipment is also checked for any external leaks Any defects 
observed that need attention will be identified and the information will be collected so 
apptopiiale corrective action can be taken. The 5-yeai cycle provides a icasoitable check for 
facilities that exhibit minimal change following installation 

Analy.sis/Avsscssmc>nt 
AEP Ohio and/'or contractor employees pet form the undeiground primary and secondary 
enclosure inspections selected on an annual basis for this ptogtam. Ihe inspections ate 
maintained by map section on a 5-year cycle The undetgroand enclosure uispcction results are 
documented electronically. 

Based on the annual results of the inspectioib'maiatenance program regaidittg the number of 
items found needing repairs oi leplacement. the capital budgeting process fbi the following year 
is refined to accommodate those changes. 

The process foi reviewing the progress and effectiveness of each progiam includes a monthly 
status lepott that provides inspection units completed, liiis data is pulled fiom ABP Ohio's 
woik management system (DWMS) based on job completion dates oi from AKP Ohio's work 
ordci system based on when facilities wcic replaced Maintaining flexibility within the program 
for the local areas to make adjustments enhances program effectiveness An example of this 
would include superseding one group of primary and secondary enclosure installations to be 
inspected fot another based on reliability performance, taking into account the leqtuienienl that 
all enclosures must be inspected al least once evety five years 



Maintenance 
Defects found duiing the inspection lequiring attention aie either repaired on-site during the 
inspection or aie turned ovei to the local area office for coirectivc action This may include 
specific infoimaiion about the equipment obsetvations such as giatling work requiiemcnts 
sutrounding the structures and security of die sUuctures and other maintenance Engineering 
peisonnel would then piiotitize and prepate necessaty work oidcts to tdce cacc of any 
deficiencies noted during the inspections 

Reco I ds/Repo r ting 
Ihc basic piirnaiy and secondary enclosure information is maintained as a pait of AKP Ohio's 
facility/graphics database The inspection details arc stored centrally in the Region Office along 
with the record of inspections and repairs by year and map section This documentation includes 
what if any follow tip action was required and when the follow up action was completed 
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Attachmeut D 

DisttibMtion; Line Rcclosers 

Progi am Details 
.A1;,P Ohio's in-seivice line iccloser inventory langes in age fiom 0-50+ years with the newet 
ones being vuciium intenu]iting types with clccti'onic controls The objective of this piogtam is 
to inspect the in-service lecloset units and to maintain/replace those units that meet specific 
program criteria. An annual inspection is made of both the hydraulic and electronic control type 
tecloseis Six-month battery inspections fbi the electronically controlled leclosets are also 
included within this piogiam 

The maintenance cycle for teclosers is based upon the type of recloser (hydrauUc ot vacuum 
interruption), numbei of opeiations atid duty cycle, and as such, this cycle can vary from 
operating unit to operating unit Ihc maintenance cycles for line rcclosers, based upon typo of 
leclosci and uumbei of opeiations or years is as follows: 

Oil-intcnupting leciosers (such as 4f I, L, DV, WE) 100 Operations or 6 Years 
(since last maintenance or original installation) 

Oil-insulatod vacuum iiiteiuipting tecloseis 
(such as V4H, V4I., VWli, VXli) 200 Operations or 8 Years 

(since last maintenance or original installation) 

Solid dielectric-insulated vacuum interrupting leclosers 
(such a.s Nova and Viper) 2500 Operations or 10 Years 

(since last maintenance ot original installation) 

Rcclosei units in biown high fault duty locadons may require more iieqiient maintenance 

Annual lecloser inspections provide the necessaty information to ensure eftective scheduling ot 
the maintenance program Ihe appioximate (5+-year cycle foi lecloset maintenance has pi oven to 
adequately tnairrtain the leclosci assets on an ongoing basis The Company also tat gets some 
oldci hydtaijlic reclosei units for Teplacemeiil with newer vacuum inteiraption units fhe oveiall 
avctage maintenance cycle will be extended as the percentage of vacuum units incicascs because 
of theii reduced maintenance cycle lequiremcnts 

AEP Ohio personnel and conttactors inspect line leclosets annually with a visual check and 
fccoid the counter leadings Electronically connolled rcclosei units also receive a six-month 
batteiy inspection to confirm an acceptable battery staftis for reclosei operability Battelies are 
replaced as necessary in conjuncrion with the inspections Thicc-pliasc electronically contioiled 
unite also have their settings verified through a calibration lest annually. 

The teciosei unit inspection doctjmentation is maintained in the PMIS (Picventative 
Maintenance Inspection System) (kta base i he PMIS data base is a sohwate tool developed to 



assist field personnel in scheduling and tracking preventative maintenance inspections on various 
categories of distribution equipment and facilities, Ihis intbimation details the opetational 
condition of the teciosei unit as well as any items found to be deficient and/or defective during 
the inspections 

Analysis/Assessment 
In addition to addressing specific lepuits needed as a result of annual and semi-annual 
inspections, specific recloset units ate selected for maintenance with an overall average 
maintenance cycle of 6+ years Ihis cycle basis has been established over time based on the 
annual maintenance tesults/fiTidings and the level of lepaits required This ptogtam also taigets 
some older hydraulic recloset units fbt replacement The newet units with vacuum interruption 
provide fot longei insulating medium life (no caibon build-up in oil), which in tutn leads to 
extended maintenance cycles with a cotresponding reduction in life cycle maintenance costs 

Based on the annual lesults of die inspection/maintenance progiam legaiding the numbei of 
reclosei units that are appioactiirig the need fbi maintenance, the o^ital budgeting piocess fot 
the tbllowing year- is refined to accommodate any changes in the estimated number of units that 
will require attention The local areas maintain the flexibility to schedule specific reclosei units 
for maintenance, based on cuiient and histoiical reliability icsulls Ihis scheduling is done in 
conjunction with the overall guideline of this inspection/maintenance ptogtam 

fhe process for reviewing the piogtcss and effectiveness of the program includes a monthly 
status report that provides inspection and maintenance units completed ibis data is pulled fiom 
AfcP Ohio's work management system (DWMS) based on job completion dales oi fiom AEP 
Ohio's work order system based on when reckLser units were replaced in the field Ibr 
maintenance. 

Maintenance 
Recloser maintenance normally consists of replacement of the in-service units with srmilai type 
units Maintenance of removed units is performed in AbP Ohio's repair facilities where a 
.specific listing of tterns is checked such as the uiternal inteiiuption mechanism The oi! is 
replaced as neetled and the calibiation of the unit is verified Once the maintenance woik is 
conipleled and the unit meets sjjecifications it becomes available as a leplacement for 
maintenance to be pei Ibttned on anothet unit A few units may not meet the unit specifications 
during this piocess and are scrapped 

Recot ds/Repor tiug 
The basic recloset information is inauitaincd as a part of AEP Ohio's facility/graphics database 
The line lecloscr inspection lesults are documented in AbP Ohio's work management system foi 
field employees (SPECTRUM) which iiiteifaces with PMIS and any problems identified dining 
the inspections are documented in an Inletnal Work request wliich is stored in AliP Ohio's work 
management system (DWMS) The Internal Work requests aie leviewed fay the local area 
offices. The Internal Work requests indicate the inspection tesults on equipment wheic problems 
were found and the icquiied lepairs needed tt) return the equipment back to seivice This would 
include specific information about the equipment obsetvations such as ground wire contintiity 
and giound icsistaiice readings, lightning ptolection issues, battery condition for' control units, 



and other maintenance needs Engineering personnel would then prioiiti^e and prepare 
necessaiy wotk oideis to take care of any outstanding issues noted duiing the inspections 



Attachment E 

Distiibution: Line Capacitots 

Ptogiam Details 
fhe objective of this ptogtam is to ensure reliable and accurate capacitor bank operations 
through inspection and maintenance activities on an ongoing basis. Individual capacitot units are 
typically 150, 200 or 300 K'VAR with the three-phase banks typically 450, 600, 900, 1200 oi 
1,350 KVAR Capacitot banks can be of cither a fixed oi' switched type. The fixed bank 
remains in seivice all the time whereas a switched bank has a control to turn the bank on oi off 
depending on ciicuit parameters at the bank location These ptiiameteis include such items as 
cuitent, vohage or powci fiacloi. .Eixed capaoitoi banks and switched capacitot banks ate 
inspected annually Capacitor bank inspections provide the necessaty infotmation to ensure 
effective utilization of the capacitor assets on an ongoing basis 

The line capaciioi' inspection tesults arc documented in AEP Ohio's work management system 
fot .field employees (SPECIIWM) which inteifaces with PMIS and any pioblcms identified 
duiing the inspections arc documented in an intetnal Wotk lequest which is stoted in AEP 
Ohio's woik management system (DWMS) The Intetnal Woik requests aie teviewcd by the 
local area offices The Internal Wotk requests indicate the inspection results on equipment where 
pioblcms weie found and the required repairs needed to renun the equipment back to service 
Engineering personnel would then prepare necessaiy work ordeis to take care of any uiuesolved 
deficiencies noted duiing the inspections and this work is prioritized based on the documented 
observations 

Inspection documentation is maintained in PMIS. This infoimaiion details die operational 
condition of the capacitor bank as well as any items found to be dctrcient and/or defective during 
the inspections, 

.Analysis/Assessment 
fhe piocess for leviewing the ptogiess and effectiveness of each piogram includes a monthly 
status repoit that provides inspection and maintenance units completed as well as associated cost 
information This data is pulled fiom AEP Ohio's woik management system (DWMS) based on 
job completion dates or from AEP Ohio's woik order system based on when individual capacitor 
units were replaced in tlie field 

Based on the cuiient yeai tesults of the insfjeclion/maintcnance piogtam regaiding the number of 
capacitor installation deficiencies found requiring cottection, the capital budgeting process fot 
the following year is refined to accommodate any changes in the estimated numbei of units that 
will need attention The local offices maintain the flexibility to schedule specific capacitor hank 
inspecrions,'maintciiance based on cuirent and historical reliability results This scheduling is 
done in conjunction with the overall guideline of this inspcction'maintenance program 



Maintenance 
Maintenance activities aie identified during the inspection piocess and in many cases are done in 
conjunction with the inspection Maintenance activities would include replacing a defective 
switch conttol Othetwise, the local area offices schedule follow-up wotk as apptopiiale 

Recor ds/Reportitig 
The basic line capacitot bank information is maintained as a part of AKP Ohio's fi/icility/gtaphics 
database Ihe line capacitor inspection tesults ate documented in ABP Ohio's work management 
system ibi field employees (SPECTRUM) which interfaces with PMIS Any problems tcquiriiig 
fbilow-up identified during the inspections ate documented in an Internal Work request which is 
stored in AEP Ohio's woik management system (DWMS) The Internal Wotk requests aic 
reviewed by the local area offices, Ihe Internal Work requests indicate the inspection results on 
equipment where problems weie found and the tequiied rcpaiis needed to return the equipment 
back to service This would include specific infoimation about the equipment obsetvations such 
as ground wire continuity' and ground resistance leadings, lightning ptolection issues and otlici 
maintenance needs Engiiieeting personnel would then piepatc necessaiy work ordeis to take 
care of any unresolved deficiencies noted duiing the inspections and this work is ptiaiitized 
based on the documented obsetvations 
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Attachment F 

Distf ibution: Right-of-'Wav V^egctation C:ontiol 

Program Details 
The objective of AEP Ohio's vegetation management program is to address public safety and 
seivice leliability in a cost effective inannei A well-planned vegetation management piogtam 
should be long-tetrn and should address vegetation issues thiough three key components fhe 
fitsl component is cyclic tight-of-way clearing which pioactively maintains vegetation on all 
circuits Second is a reactive component that addiesses immediate outage and safely concerns. 
I he third aspect of the piogtam is a quality of service component that is leliability based and 
includes breaker zone clearing, remediation of Rule 11 woist peiformiiig circuit vegetation 
issues, and collection ol intetrnediate cycle vegetation issues caused by fast growing tiee 
species, also known as cycle busters 

An effective vegetation management program 'will prescribe a maintenance plan for' each circuit 
being addressed The piogram should utilize best ptactices and ptesctiptions should take into 
account the location of lights-of-way, the typas of vegetation piesent, the environmental impact 
of the work being perfbimed and any restrictions in the piogiam plan This approach is rcfeiied 
to as an integrated vegetation management plan or IVM. Ihc consideiations to be taken into 
account include, but ate not limited to: 

• Type of maintenance treatment, i .e mechanical dealing with mowers or mechanical 
pruning, manual climbing and pinning, herbicide application, etc, based on lighl-of-way 
and enviionmental conditions; 

• A priority and schedule of tteatmenl by line/circuit oi section within a circuit; 
• Cost of treatment 

As the plan progresses ovei time, these woik prescriptions will change based on the size and type 
of vegetation. The initial ptcscription tor clearing an easement may include several types of 
activity such as: pruning, lemoving, mowing and herbicide tieatment In lout years that same 
easement's wotk prescription may only lequire heibicide tieatment AEP Ohio's Forestiy staff 
and contractois continuously woik to insute the apptopriatc ptcscription is utilized to increase 
effectiveness and efficiency, 

A HP Ohio Vegetation Management Program Elements 
• Forestry's annual work plan 
• Rule 11 Worst Petforming Circuits 
• Unscheduled Work 
• New Consnuction 
• Stomi Wotk 

Armual Woik Plan With approval ia Maich 2O0.9 of ARP Ohio's Enlianced Vegetation 
Management Program, AliP Ohio is moving lo a 4-yeiir full ciicuit vegetation clearing piogtam 
In Older to put the systems in position for the wholesale move to a 4-yeai cycle, AEP Ohio, over 
the 3-yeai peiiod 2009-2013, will {Tiepaie the; distiibution systems for the move to a 4-yeai 
cycle This 5-year piepiuatoiy peiiod will allow AEP Ohio to ptepaie the systems through end-

h. 



to-end clearing of all circuits and gatheting of necessaty data to implement an effective 4-ycai 
piogiam End-to-end dealing of cucuits involves the clearing of vegetation fiom all ovethead 
piimaiy lines, fiom the start of the circuit at tlie substation to the end of the primary line ABP 
Ohio's line clearance guidelines are attached as Exhibit A 

In 2008, AEP Ohio began a 4-yeat program to clear ckcuit bteakei zones of vegetation in ordei 
lo reduce tree related ciicuit bieakei lockouts and improve reliability and customer satisfaction, 
A circuit's breaker zone is the section of distribution line from the circuit breaket in the 
substation to the circuit's first dowostieam automatic sectionali?;ing device A fault in the breaker 
zone will inteinipt seivice to all customers served by that circuit 

When the bieakei zone program began in 2008, a 4-yeat plan was laid out that piioiitizcd the 
circuits based upon historical hec telated outage petfbimancc. The circuits with the worst 
pei'fbtinance weie scheduled to have thcii bieakci zones cleared early on in the cycle 2009 is 
the second year of the 4-yeat breakei TOiie ptogratn. 

During this first year (2009) of the 5-year prepataloiy period AEP Ohio will begin completing 
eiid-to-end clearing on the ciicuits that had thcu brenker zones cleared in 2008 In the second 
yeai AEP Ohio will begk end-to-end cleating of the circuits that had their breakei xones cleared 
in 2009, it should be noted that, as part of the woik going forward Ibr end-to-end clearing of the 
2008 and 2009 breaker zone ciicuits, AEP Ohio will in.spect the breaker zones again ami clear 
any vegetation necessary to make it through the cycle 

Ihe 4-ycai bieakci zone piogram slatted in 2008 is to be modified in 2010 in 2010 and 20JI 
AÊ P Ohio will do minimal cleating of the breaket zones of the remaining chcuits Vegetation 
witliin the breaker zones of these ciicuits will be addressed as necessary to carry them through lo 
the planned end-to-end clearing of the circuit. Full end-to-end clearing will occur within one to 
two years of initially nimming the bieakei zone 

[he ciicuits aie prioritized and work plans arc developed based on historical ttee related 
leliability petfbimancc and giouping ol ciicuilvS seived from the same substafion for cost 
effectiveness AEP Ohio's woik plans consist of removing or piuning tiecs in and out of right-
of-way, pruning matinc trees not in the line but that could be within a 4-yeai period, mowing 
oveigrown tight-of-way witli a follow up heibicide application and icmoving overhang above 
multiphase lines Oveihang above single phase lines is eithei totally removed or icmoved to 
provide 10 feet of hinge or swing clearance above the conductor 

Tree removals ate emphasized to piomote long-term vegetation conttol This requires a 
collaboiative effort with propetty owners and community' leadets Soft wooded, fast growing 
tree species are removed wheie possfljlc WTiere removal pcimission is not obtained, fast 
growing species arc pnined to giealet clearances than slower growing vaiiefics Young trees of 
any species that have spioiited up namially, commonly refieiied to as volunteer nees, are 
controlled witl'i heibicides Slump giinding/iemoval and/'oi tree leplacements are offeied on a 
limited basis as a tool to aid in sccuting peimission for tree removals where Iheie ate easement 
telated restrictions 
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Once the annual work plan is developed, graphics personnel provide copies of the necessaiy 
detailed circuit maps to be used for the progiam In addition, AEP Ohio personnel identify- tree 
conditions througli the course of then evetyday work. 

Duiing planned dealing, each vegetation unit needing to be pnincd, removed oi othci type of 
treatment is noted during a pre-planning piocess fbi each circuit These units ate lecoided on 
circuit maps tind assigned to contractor tiee crews to pertbrm the work Copies o( the completed 
work plan maps and time sheets aie kept on file at the offices of Hoteslry staff AEP Ohio is 
currently investigating the use of GTS based mapping as an elecnonic planning and data 
collection tool for all ftituie work planning, 

A third patty auditot (ACRI) is currently used in conjunction with on-going AEP Ohio forestry 
staff inspections to assure wotk is completed to contract and guideline specifications these 
invspections ate filed in each fbreb'tct's office and also entered in the RWM (Right-of-Way 
Maintenance) database 

•Rule 11 Vyprst Pcrfbtmuig Circuits - AlvP Oliio annually submits to the PUCO a list of their 8% 
worst petfoiming circuits;, A number of these ciicuits have had tiee-ielatcd outages and AEP 
Ohio Fotestry woiks closely with the districts to develop compicheiisive acrion plans to improve 
service leliability on these circuits 

Requited wotk may involve extensive end-to-end cleating or isolated Quality' of Service dealing 
(protective zone, one oi more laterals, etc) to address the tree icliability of the circuit A 
specific foresfty action plan is developed tor each ciicuit in ccmjunction with the disUicl's 
remedial plan lo impiove service leliability fbt each of these ciicuits 

Unscheduled Work - ARP Ohio Forestry deals with a dynamic, Uving system. Variables such as 
tree species, weather patterns and soil conditions all affect initial tree giowth and the re-giowth 
rates of pi uned trees Examples include isolated stands of fiist growing dees or vines growing on 
AHP Oliio poles and hardware that may affect only a portion of the circuit's overafi reliability. 

Even the most aggtessive line cleatance progiam must still make allowances for responding lo 
isolated tree-tdatcd outages, leliability issues and customer tequests. AEP Oliio Eorestty lias 
traditionally dedicated a peicentagc of its total budget and ciew stiength foi this type of work 
that is incremental to the work plan 

New Constiucrion Clearing - ABP Ohio Foicstty clears easements in advance of new line 
construction activities This work is accomplished lo establish an initial cleared width and height 
for the conductors Subsec|iienl te-cleaiings on these lines ate based on the extent of inifial 
clearing 

Storm Woik - AEP Ohio foresters and contract tiee crews respond to district requests lo cleat 
trees within ABP Ohio easements to icstote electrical seivice duiing stotm testoiafion efforts or 
to prevent an imminent outage or safety hazard 



Additional Piogtam Basics 

Custoinct Relations & Community Involvement 
AEP Ohio values its customei lelationships as much as oui customers value their ticcs Great 
cffotts are made to strike a balance between seivice reliability and the homeowner's landscaped 
vegetation .AEP Ohio frequently utilizes telephone messages bioadcast to all custoracts located 
on a circuit scheduled ftn vegetation wotk as a fitst notification of the work sche<luled in the 
aiea Ihe messages notify the customei/landnwnei that a forestry lepieseiitalivc will be in 
contact in the near future Cotitiact wotk plamieis utilize fa.ce-to-face communication and dooi 
cards to contact property owners before routine line clearance work is performed (.'.'ontact with 
local community leaders is also made piioi to wotk beginning in many areas to assuie trees 
located on municipal piopeities ate properly maintained 

AhP Ohio has invested time and resources into public cducafion concerning proper tree care and 
sound environmental piacticcs .AEP Ohio's forestry group participates in many arlxniculture 
organizations such as: National Arbor Day foundation, Utility Aiborist Association, 
International Society ol Arboriculttue, and other various state and local vegetation management 
organizations iMany of the staff are certified aibotists and/or licensed by the Ohio Department of 
Agriculture lot herbicide and tree growth leguktor application The AEP Ohio foiestiy group 
has developed and distributes an all-putposc tree care book called 'The Right Ticc' AEP Ohio 
Fotestry also conducts coramunhy forum presentations based on the 'Ihc Right Tree' lo local 
and regional gtotips. 

While AEP Oliio Forestry has gone to great lengths to satisfy oui customei s there are times when 
a property owner lodges a complaint eithei directly to the companies oi to the Commission. 
Foiesny complaints can be giouped into two simplistic categories: a) a customei wants theii 
nee(s) trimmed and it flails outside the scope of AEP f.)hio's lesporisibility oi AEP Ohio is unable 
to addicss the concern in a timeframe suitfible to the customer; b) ABP Ohio has worked on the 
piopctty and the end result is undesirable to the cuslomei. Complaints aie viewed as inputs as to 
potential progiam changes and AEP Ohio woiks diligently to amicably lesolve any diffeiing 
poinbi of view 

Aerial Saw Pmnins 
AEP Ohio contracts with Actial Solutions, Inc, and Haver field Aviation, Inc to remove latetal 
vegetation giowth fiom oui ligblii-or-way using aerial saws Suspended on a vertical boom 
beneath a helicoptei, and powcied by a sepaiate motor, a series of lotaiy blades quickly, safely, 
and efficiently prune nces along the edge of the light-of-way Rights-of-way maintained -with 
the aerial saw notmally possess (he following characteristics: steep, mountainous tetiain; limited 
access, and piohibitive costs to trim by conventional means On readily accessible lines, 
tiaditional nee triniming cr-ews use bucket trucks ot skiddcr mounted saws or hand climb each 
tiee individually In just a few hours the aetial saw can cletir remote lines that would take 
giound crews weeks or months lo complete. 

The aerial saw eliminates the need for woikets to entci piivate piopeity to leach rights-of-way 
Ihete is no need to make repeated trips across private propett}', eliminating the possibility of 
damaging lands by hauling heavy eqtiipment across a customer's piopeity The aerial saw also 



eliminates the need for workeis to climb countless trees in dose proximity to energized 
conductors, which reduces the oppmtunity fot peisonal injuiy accidents Slash, brush and othci 
debtis fiom aetial saw opeiations is left along the edge of tlie right-of-way leaving the center 
o}->en fbi line access This debris would also be left on site weie AEP Ohio Forestry to cleai 
tliesc Ihics using conventional moans Any brush that falls into roadways, waterways, fences or 
pastures is moved to a wooded edge of the right-of-way or is chipped or mowed. Clearing lines 
with the aerial saw prevents couiitiess numbers of outages. Pilot naining, tadio contact and 
gtound obsei'veis have significantly reduced the numbei of limb contacts with the line Finally, 
biush glowing on the Hoot of the right-of-way may be mowed oi treated with a heibicide in 
advance of using the aerial saw to aid in increasing the pilot's visibility. The aerial saw is a 
powciftil, cost effective tool enabling AEP Ohio I'oiestry to maintain more miles of line each 
year efficientiy and impioving overall system iCliability 

free Giowth Regulators 
AEP Ohio employs the use of Tree Giowtli Regulators (TGRs), on a limited basis to conttol 
crown giowth and reduce the ftequency and amount that trees must be tiimmed TGRs conhol 
legtowth, allowing a tree to use its lesetves to suivivc disease and insect attacks, and to 
withstand enviionmental assaults such as drought and pollution 

.A treated tiec grows moie slowly, and rcquiics less ttimming meaning less biomaas is removed 
when they aie piuned That results in a healthier-, more natuial-looking tree, and fewei visits 
from contract ttcc crews TOR products reduce tiee giowth for two lo eight years, depending on 
species, lates of giowth and othet enviionmental conditions. 

Analysis/Assessment 
A montlily leview is conducted to detennine if each atea is meeting planned right-of-way 
dealing goals Ihis includes addressing die volume of wotk fot worst }>etfotming ciicuits Any 
necessaiy adjiistment.s aie made at this time, which would move work forces onto circuits with 
tice-related concerns oi change the numbei of crews to solve any problems Circuit icliability is 
continually monitored to address tree-related issues Woik force productivity is also reviewed to 
provide the most cost effective management of these forces. Tree crew sizes or types may be 
altered and diffetcm equipment or right-of-way maintenance techniques employed to insure the 
work is completed in an efficient niannet, 

Maintenance 
AEP Ohio has adopted clearing guidelines that provide ample clearances from conductors and 
appurtenances Costs foi right-of-way clearing aie effectively managed thiough out sole source 
coniiact with Asphmdh Iree Expert Company, use of manual and mechanical clearing methods 
and various chemical applications Customers are notified of vegetation management to be done 
in their area. This communication enhances productivity and customei lelations. 

Recor ds/Rcpor ting 
RWM is an internally developetl invoicing and data collection progiam that AEP Ohio utilizes to 
collect information and data from the contractors timesheets Elecnonic invoicing is available for 
all contractois for payment thiough this system and information regaiding ciicuit costs to dcai, 
man-houis per woik unit, and costs pei work unit aie collected Vaiious lepoits aie available in 
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RWM which help to raonitot progiam effectiveness, contractor productivity and costs The 
leports are available by distiibution ciicuit, aica and district within the piogram 

Itansmission: Rigbt-of'-Way Vegetation Control 

Objective 
The primary objective of the AEP Vegetation Management Piogiam is to safeguaid public and 
woikei safety, picvent outages and to minimize reliability events from vegetation located within 
and adjacent to the rights-of-way in a safe, envitonmentaily friendly, and cost-effective mannei, 
AfcP's vegetation management progiam is compliant with NERC FAC-003-1, which governs 
vegetation maintenance on fines opctating at 200 kV and higher, 

Inspection/Collection 
AfcP foresters conduct aetial patrols, except wbeie the Fcdeial Aviation AdminisUation (FAA) 
01 other ordinance prohibits flight, coveting substantial portions ot the transmission system to 
identily areas where attention may be needed to prevent vegetation from interfering with cncuit 
operation Where flights ate prohibited, foot patiols are used lo identify aieas r-equiring 
maintenance 

Analysts/Asscsvsmcnt 
Circuit criticality, liistoiical data, line voltage, location, vegetative invcntoiy iirfoimation and 
land use are among the items considered when developing the annual vegetation management 
plan 

Outconie/Iucorporatiou 
The key measuie of success is zero vegetation-telated outages or opeiations on AEP's 
tiansraission system with a goal of achieving 25% less vegetation grow-in events o\'er a 3-yeat 
period based upon 2005 statistics AEP has a database called Transmission Operating Repoituig 
System (lORS) that is used to track the opetatmg record fbt each tiansmission line A monthly 
lORS repoiT is monitored to assess cm rent vegetation reliability conditions or trends that may 
require mitigation measures. 

Maintenance Activities 
The AEP System Vegetation Management Progtant emphasizes tree removal to piomote long-
let m vegetation control and to minunizc iiiniie maintenance expenditures AEP vegetation 
maintenance activities may consist of manually oi mechanically lemoving and/or tiimmuig tiees 
in and out of tlie lights-of-way, selective ot bioadcast applications of heibicides, either aerially 
or fiom the gtound, and the application of tree gtowth legulatois 

Maintenance Frequency 
Iiansinission Vegelation Vlanagement Program ftequency is conditioned based and is not 
peifomieri on a time based frequency schedule 

Records 
A systematic vegetation management work plan is annually enteied into Fotestiy Opeiation's 
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Right of Way Maintenance (RWM) software system to allow tracking and lepoitmg of each 
yeai's piogtess and expenses At the end of the calendar vegetation management cycle an annual 
completion repott, including variances, is analysed to ptovide guidance toward flituie plans. 

General Discussion 
The System Foiestty gioup of AEP manages the vegetation along the nansmission rights-of-way 
in Ohio. This i,s done thiough the implementation of a comprehensive, systematic integrated 
vegetation management (IVtvl) piogtam designed to ensute that the vegetation along each 
tiansmission line is managed at the proper time, and in the most co?it-offectivc and 
environmentally sound manner. AEP System Foiestry is a centralized organization in both 
tepoiting and budgeting atid ptiraaiily employs degreed foicsteis to oversee this piogtarn. 

AEP's tiansmission system is managed on a presciiptive basis. Ongoing evaluation of the 
system, through compiehensive giound and aerial inspections by both Transmission Line and 
System Forestry peisonnel, provides the basic inforoiation use4 by System Foiostty to develop 
its prescriptions. Additionally, line ciitrcality, historical data, line voltage, location, vegetative 
inventory iofbrmation aud latid use ate among the items considered when developing 
management prescriptions, Factots consideted by AEP when developing annual piesctiptions 
include, but ate not limited to: 

• A priority and schaiule of tieatment by line/cucuit; 
• Type of treatment (mechanical, manual, heibicide) based on vegetative and 

envi 1 onmental ctmditions; 
• C'ost of treatment 

As succession occurs within the plant communities along the rights-of-way, these wotk 
piesciiptions will change based on the sizes and types of vegetation present Prescriptions, 
therefore, may include seveial activities such as ttee nimming. tree removal, mechanical clearing 
and giound and aerial herbicide applications Subsequent piesciiptions may address isolated 
locations icquiring "yaid tree" trimming, the lemoval of danger trees outside the maintained 
rights-of-way oi conttol of fast gtowing btush, befoie the line is again maintained in its entirety 
AhP's System Forestry staff and its contiactors continuously work to cnsuic the appropriate 
pi ascription is utilized to maximize effectiveness and efficiency 

Certified utility line clearance conttactois provide the labot foice foi the ground based clearing 
and herbicide applications FAA-licensed aerial connactors provide patrol, side trimming and 
herbicide application sciviccs.. Contract wotk is designated and inspected by AEP fbiesteis to 
ensure that the work is complete, per lot mod in a timely manner, to AHP and industiy standards, 
at reasonable cost, and with courtesy to ptt:5pfity owneis and to the public. Foiestcis travel 
thtoughoiit their assigned regions of the AEP companies to accomplish these tasks 

AtP Vegetation Mirnagement Program Elements 
• Inspections 
• Annual W ôrk Plan 
• Unscheduled Wotk 
• Storm Woik 



Inspections In geneial, 100% of the AHP tiansmission system is inspected each yeai by AtP 
Fotestry Ihc vastmajoiity of these miles are inspected aetially, wherever the FAA oi othet 
similat law oi oidiaance does not prohibit overhead flight, and locations of concern are noted 
using inspection fbinis, which are fotwaided to AEP forestcis Foiestiy personnel investigate all 
observed and reported concerns and lake appropiiate actions to mitigate any threat to safety oi 
reliability 

Detailed climbing inspections and/oi giound patiols are also perfbimed petiodically by line 
maintenance ciews on the AEP transmission system Locations of concern identified dtiting 
these "walking" inspections are also directed to AEP fbresters fbt investigation and action AEP 
foresters check locations of concern and apptopriate actions ate taken 

Annual Wcjik Plan - Using inspection infotmation and data from AHP asset managers, each line 
is prioritized based on its potential for oee-causcd outages, criticality of the line, voltage, etc 
Foi lines requiring attention, AEP work plans may consist of manually or mechanically 
lemoving and/or trimming trees on and off the rights-of-way, selective or bioadcast applications 
of herbicides, eithei aetially or rTr)m the giound, and the application of tree growth regulators, 
Ihe lange of required work may eitliei involve management of the vegetation along the entiie 
line or simply addressing individual locations of concern Site conditions, growth tales, length 
of time until The next anticipated maintenance, wind and conductoi sag are all taken into 
consideiation when deteimining which maititctiance ptactices must be applied 

Tiansmission wwk plans ate notmally developed in the fiill of the preceding yeai, and input fiom 
asset managets and hnc maintenance peisonnel is solicited during development Finalized plans 
are normally presented to all inteiested paities foi approval befoie being initialed 

AhP's piogtam is an integrated vegetation management progiam utilizing a variety of 
management techniques depending upon the condition of the vegetation and tlie management 
tool to be applied. 

Unscheduled Woik Foiestry deals with a dynamic, living system Variables such as ttee 
species, weather patterns and soil conditions all affect tiee growth and the legrowth rates of 
trimmed liees. 

Even the most compiehensive line clearance progiam must make allowances for responding to 
isolated vegetation-ielatcd threats and customei requests AEP Foiestry has tradititmally 
dedicated a portion of its total budget and ciew strength lo this type of work that is incremental 
to the wotk plan, Such woik may include isolated stands of fast growing ticcs, vines growing on 
ALP poles and hardware, fiie or insect damaged stands adjacent to the rights-of-way, oi trees 
located in slips or slide areas 

Stonn Wotk - AfcP foiesteis and contract ttcc crews respond as required to tiim, remove and 
clem trees within ABP easements to restore electrical service during storms or to prevent an 
imminent outage ot safety hazard 
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Additional Piogtam Basics 

Customei Relations & Community Involvement 
Foicstty peisonnel utilize face-to-face communication and dooi caids to contact resident 
property owneis before routine line cleaiance work is done. AEP has invested time and 
icsouiccs into public education concerning ptopei hce care and sound enviioiunental piactices 
AEP System Foiestty pailicipates in many organizations such as tiie National Aiboi Day 
Foundation, the Utility Atboiist Association, the International Society of Aiboiicultuie, the U S 
Environmental Protection Agency's Pes/rc/V/e F-mircmmental Slawatchhip Program, and various 
state atid local vegetation management organizations AEP Coipoiate Communications in 
cooperation with Tiansmission Management has produced a biochure, Tiansmission Right of 
Way Clearing and Maintenance, A Balanced Appioach to Vegetation Management, which is 
given to landowners and other community groups, outlining general policies fbt AEP's 
'Iiaiismission vegetation management piogram 

Wliile AEP Foiestty goes to gieat lengths to satisfy out customeis theie arc times when a 
homeownei lodges a complaint cither diicctly to AEP oi to a state commission Foiestiy 
complaints can be grouped into two categoiies: a) a customer wants tlieii tree pruned and it falls 
outside the scope of AEP responsibility or AEP is unable to prune it in a timeframe suitable to 
the customer; and, b) AhP has pruned a lice and the lesult is unacceptable to the customer. 
Complaints are viewed as advice on potential program changes, and AEP woiks diligently to 
amicably tesolve any diffeiing points of view 

Tiee Gtowth Regulators 
Caring for tiees under power lines requires regular pruning Each new pruning places a nee 
under stress because it removes leaves and branches, which manufacture and store nuttients This 
foices the ttee to tap its teserves to giow new wood Ircc Giowth Regulaiots (TGRs) conttol 
crown growth and icduce the ftequency and amount that tiees must be trimmed. TGRs control 
regiowth, allowing a tree to use its resetves to survive disease and insect attacks, and to 
withstand enviionmental assaults likediought and pollution, 

A treated tree grows more slowly and lequhes less pruning, meaning fewer branches may be 
lemoved when it is le-pruned. That means a healthiei, nioic natuial-looking nee, and fewer visits 
fiom line cleatance crews IGR products reduce hee growth for two to eight years, depending 
on species, application lates and other envhonmental conditions 

Summai'v 
AEP System Foresny continually seeks technological innovations and piocess impiovemerits lo 
maintain OUT vegetation management piogram as one of the best in the industry AEP System 
FoiesUy personnel participate in and'br lead vegetation management organizations such as: the 
Edison BlccUic Institute's Vegetation Managemeat Task Force, the International Society of 
ArboiicuUuie, the Utility Arfx>iist Association, the U S EPA's Pesticide Enviroiirnctital 
Stewardship Progiam, immerous slate oi regional vegetation management associations and 
numeioiis state and local uiban and community foiestiy councils 



Attachment G 

Substation: Station Inspections 

.Program Details 
1 he station inspection piogiuni is critical to the tellable and safe opeiation of both tiansmission 
and distiibution substations It piovides the necessaty information and data concerning the 
operation and condition of each piece of electrical equipment in the substation in oidet to 
propetiy plan and schaiule maintenance Substation inspections ptovide a means to keep control 
systems and telay protection sctviceablc. They ensure transfoimet radiators are free of debris 
and shunt capacitots ate ready for service. Substation enclosures such as fences and buildings 
ate also checked as pait of the station inspection to make sure these aie secuie and to ensure the 
safety of the public 

Objective 
Ihc objectives of this maintcnatice program aie to: 

• prevent unplanned outages oi failures and/or safely hazaids by identifying and collecting 
problems during scheduled inspections; and 

• reduce customer outages and £tssociatcd call-outs fbi station problems by detecting 
pioblcms and cottecting them in a timely manner 

inspectiou/CoJIection 
Station metering equipment monitois cunent flows, bus voltages and powet loadings on high 
voltage equipment Circuit breakers, load tap chimgers, voltage regulators and othet switchgear 
utilize countets lo registei the number of opeiations that have occurred, and arc used to analyze 
automatic operations Bach month duiing routine substation inspections, these values aic 
recorded and latet loaded into AEP's maintenance softwaie, which drives maintenance on that 
equipment 

A visual in-spection identifies any external problems on transformeis, ciicuit breakers, capacitors, 
other electiical equipment including protection and control devices and station batteries. Ihe 
support insulators and bushings aic inspected fot damage. Fences, building.s, foundations and 
driveways aie visually checked All safety equipment is checked Identified problems are noted 
on the inspection lepoit and any serious condition is immediately reported lo maintenance 
personnel. 

Anaiysis/A.sse.sstnent 
Ihe results of the station inspection piogram can be monitoicd by queiying AEP's facifity 
database each month Ihis information is recorded and evaluated to determine if the equipment 
is operatingptopeily and within specification;-;, 

Outcome/I nco rporation 
lypically the outcome ol the station insijcction piogram is the data necessary to develop the 
various equipment maintenance programs 



Maintenance Activities 
The station scrvicei who finds a pioblem during station inspection has two options foi collecting 
the pioblem on a piece of equipment or portion of the station stmctuie: 

• if the problem is minot in natuie, the seivicci can document and complete the lequhed 
lepait to collect the problem, and'oi 

• fhe seivicer pteparcs a lepoit on more complex problems, in sufficient detail for the 
maintenance personnel to proceed with repairs 

Ihc leplacement ol burned out control panel and equipment lights is accomplished duiing the 
inspection. Also, station batteries are inspected foi coiioded teiminals and any ahnotmai cells, 
Teiininals aie cleaned and any abnormalities aie icpoited into the tablet computers. Battery 
ground lights are checked which could indicate a possible ground in the DC system, and the 
overall battery voltage and batteiy chaiger voltage and current are taken and recorded, with the 
battery charger output voltage adjusted as necessary during the inspection 

Control house heaters, aii conditioning units ot heat pumps aie checked to ensure these devices 
are opctating pioperly Station grounds are inspected with special attention to the fence and 
gates to ensure the station is secure. Any problems with the fence ot gate are repaiied if 
peimanent rcpaiis cannot be completed at this time it is noted in the tablet computeis and 
lemijoiuiy repairs aie made During the inspection personnel in.spect the yatds, structures and 
equipment fbt broken irisulalois, bird nests and other yard debris 

1 ypically many of the minot items discovered as patt of the Station Inspection Piogiam can be 
and are remedied during the in.spcction Ihe level of resources requited aud the severity of the 
findings determine the scheduling and lesptinse if the situation cannot be dealt with duiing the 
time of the inspection. 

Inspection Frequency 
Stations are .scheduled tbi inspection on a monthly basis unless extenuating ciicumstances such 
as stoim iccoveiy efforts preclude the monthly inspection. Additionally, pteventative diagnostic 
thermal imaging scans are scheduled to be petlbimed yearly on stations where voltage tatings 
equal oi exceed 230 kV and evety othet year on stations wheie voltage latings ate less than 230 
kV. 

Records 
1 he station maintenance histoiy is documented using maintenance softwaie. Field maintenance 
personnel typically identify equipment and stations with lecuning problems and submit those 
problems hito a replacement database This database is the piiinaiy source fbi infbnnation 
regarding which systems or pieces of eqitipment should be considered fbt leplacemcnt 

Station problems are also identified by reviewing AEP's it'liability indices and customer outages. 
This analysis may uncover problems occurring with specific pieces of equipment or locatioiiH 
Likewise, this data will be entered into the replacement database for solution development 

During the monthly station inspections the most common items that are discoveicd are relay 
targets and counter operations on circuit breakers and transfbrinet load tap changers Both ot 



these items are very impoitant in the overall plan for scheduling future maintenance on these 
pieces of equipment These readings are entered into tablet computeis, which are later 
downloaded into AEP"s Integrated Station Information System, along with load readings on all 
translbrracrs and circuit bieakeis 

Substation: Circuit Breakers and Reclnsers 

Ptogiam Details 
Reliable opeiation ot circuit bteakeis and teclosers requires that all components of these devices 
be in serviceable ctmdition Ihe.se devices have a laigc number of tnechaitical parts that require 
special attention The maintenance progiam for ciicuit breakers and tecloseis includes 
proceduies that provide for inonttoiing, testing and planned maintenance to assure the intcgtity 
of these components und the oveiall pcifbimance of the citcuit breaker 

Objective 
The objectives ot this maintenance piogram are to; 

• prevent mi.s'operations or- failures by identifying and correcting problems during 
scheduled inspections; and 

* reduce safely hazaids, cu.stomer outages and associated call-outs for ciicuit bieakei 
problems by replacing limited lifetime components in a timely mannci 

Iradhional time-based maintenance is gradually being replaced with condition-based 
maintenance. Ihis change often extends tlic necessaiy maintenance interval and improves 
service reliability, while providing operating life extension as an end result 

Itispection/CuUectiou 
C'iicuit bieakets and rcclosers have countets that legister the numbei of open/close operations 
that have occurred Bach month during routine substation inspections, these countei values aie 
recoided and later loaded into AEP's maintenance softwaie, which drives maintenance on the 
operating mechanisms A visual inspection identifies any external problems or problems with 
low levels of She ga.s ot oil fhe bushings are also inspected Any pioblems are noted on the 
inspection rqport and any serious condition is iinrnediately reported to maintenance personnel 

Analysis/Assessment 
Ihe .status or piogre.ss of the circuit breaker and recloser maintenance program can be morutored 

by queiying the facility database each month to see how many maintenance jobs have been 
completed and identify which facilities cuiTently require maintenance Ihis infotmation can be 
tiendcd fiom month to month to show how the maintenance is following relative to schedule If 
neces.saiy, management can make changes icquiied to achieve tiic plan 

<)utcoiiie/Incorp(»rMtioii 
Typically the outcome of the inspection and analysis is the maintenance plan Occasionally the 
analysis indicates that equipment should be replaced. Ihe AHP companies' capital plans include 
funding fbi replacing equipment that has become unreliable or obsolete This may have been 
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caused by but not limited to deteriorating components, lack of available parts from vendors, and 
equipment problems causing repeated customei outagas 

Maintenance Activities 
Preventive maintenance on circuit breakers and ledoscis is evolving hom tiaditional time-based 
maintenance to Condition Based Maintenance (CBM), which includes time and opeiations 
iiiteivals Some of die piinciples of Reliability-Centered Maintenance (RCM) ate also being 
applied RCM focuses on the reliability of components and is tiiggeied by conditions that exist 
such as: 

• tiie total numbei of opeiations that have occurred since the last maintenance, which 
indicates the amount of duly (or use) tlie operating mechanism has uicurred; 

• the fault duty (the mimbet of circuit breaker opeiations where fault cunent is involved); 
• the length of time since the operating mechanism was last maintained; oi 
• the length of time since the intenupting modules ot tanks weie last .maintained 

CBM also includes intervals and operations counts that aie specific to the manufacnuet and type 
ol unit. The intervals are determined by considering the manufacturer's original 
rcconimendati(.ins, past operating experience and indusay guidelines C ômputei piogram 
algorithms, which take into account the items listed above, have been developed to aid in 
identifj'ing when ciicuit breaker maintenance is needed. Maintenance enginee/.s leview the data 
and priotitize the citcuit breakers requiting maintenance, and then field personnel schedule the 
wotk 

Two types of maintenance aie typically peiformed; 
• external in.spection and maintenance, which includes: insulating liquid tests, electiical 

tests, cleaning, lubricating and testing mechanisms, and checking opeiation of heateis 
• internal inspection and maintenance, which includes; insulating liquid tests, electiical 

tests, internal inspection of ctmtacts, intenuptcis and tanks, checking adjustments and 
icplacing gaskets, servicuig conipressor, checking compiessoi pump up times and 
piecharge piessuics where applicable, replacing detciioiated gaskets, checking operation 
of heaters, inspecting and cleaning conttol valves, petfoiming timing tests, and checking 
accuracy of gauges and settings of piessuie switches 

Othet maintenance tliat is pcifbimed on citcuit bteakcrs includes the following: 
• Ptediclive diagnostics that are also peifbimed on circuit bteakeis and teclosers to 

detennine maintenance lequiremenis For example, inflated scanning of substations will 
identify hoi spots that may exi.st on the bushings or comiectors, ot in conttol cabinets 
These are icpotted and corrected as soon as practical to minimize equipment failures and 
customei outages 

• Circuit bieakeis are operated (opened and closed) periodically to "exetcise" them, which 
keeps the operating mechanisms and arechanical linkages lubricated and free to operate 
when called upon. Ihis also ptovides an opportunity to find pioblems bcfoic they cause 
a misopetation oi outage. 



Inspection/Maintenance Frequency 
Ciicuit Breakers and Recloseis arc .scheduled for inspection on a monthly basis as part of the 
station ins}->ection unless extenuating circumstances such as storm recovery efforts preclude the 
monthly inspection. The maintenance schedule depends upon liictois such as the type of cucuit 
breakei or ledosei, its voltage class, the time since its last complete inspection, and its opeiating 
history.. Ihis lesults in a complete disassembly and inspection with typical frequencies tanging 
from 2 to 8 years 

Records 
Equipment maintenance history is documented in the maintenance softwaie ptogiam. Field 
maintenance peisonnel typically identify equipment with tecuiiing problems and enter thfs 
infoimation into a replacenrent database This database i.s the primary souice fbi information 
legatdiiig which pieces of equipment should be icplaced 

Equipment problems may also be identified by leviewing AEP's equipment outage infotmation 
and customer outages, Investigating these will uncover pfoblein.s that may he occuiiing vvitli 
specific pieces of equipment Likewise, thi.s equipment data will be enleied into die replacement 
database 

Typical remediation for bu.shings that exhibit elevated power fiictor readings would be an 
acceletated testing schedule or a scheduled replacement. Gas leaks are addressed basetl on the 
seveiity and the location of the gas leak If the gas leak is seveie, a complete ovethaul of the 
circuit breakei may be required which would be scheduled as soon as practical Detctiorated oil 
is typically cleaned and teclaimed by filtering at the time of the circuit bieaker/iecloser internal 
inspection, oi icplaced with new oil if the level of deteiioiation waitanls Deteriorated or worn 
intetnal components arc typically icplaced oi repaired duiing tlie circuit bieakei/reclosei uiteinal 
inspection, howcvci, judgment is u.scd on continued seiviceability and the ciicuit breakei may be 
placed on an acceletated inspection schedule Compiessoi system pioblems and mechanism 
problems ate addtcssed when fiiund as these conditions can affect the timing and opeiation of the 
circuit bieakci or teciosei. Any moisture intrusion is typically collected at the time of the 
internal inspection 

Substation: Iranslormets 

Program Details 
Reliable operation of itansformers requires thai all components of tliesc devices be in serviceable 
condition. 1 hesc devices have a number of medianical and electiical parts that lequite special 
attention The maintenance progtatn for tiansfbrmets includes piocedures that provide for 
monitoring, testing and planned mainlenance to assure the integtity of these components and the 
oveiall pcrfoimance of the transfonners. 

)b|cctlvc 
he objectives of tliis maintenance program are to: 

• prevent unplanned outages or faihues by identifying and correcting pioblems dining 
scheduled inspections; 
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• teduce safety hazaids, customer outages and a.ssociated call-outs for Jiansfbtraet 
problems by replacing limited lifetime components in a timely manner; and 

• utilize best practices and technology to achieve optimum loading of all transfbiniers 

Tiaditional time-based maintenance is gradually being replaced with condition-based 
maintenance This change often extends the necesisaiy maintenance inteival, while impioving 
seivice leliabilhy anti opoiating life extension 

Inspection/Collection 
Transfotmcis have temperature indicatois located on the transfbtmct tank to mea.sure insulating 
fluid and winding tempeiatures In addition, traiisfbrmets arc equipped with anuneters and 
wattrncteis lo measure loadings. Iiansfoiincrs with Load Tap Changeis (LTC '̂s) also have 
counters that legislei the numbei of tap changing opeiations that have occinied Each month 
duiing routine substation in.spcctions, these values ate recoided and latei loaded into die AEP 
maintenance software ptogiam, which thive.s maintenance on the equipment A visual inspection 
identifies any external problems or problems such as low levels of insulating fluid. I he bushings 
are also inspected. Any pioblcms are noted on the inspection repoit and any serious condition is 
irnrnectialely lepoitcd to maintenance personnel. 

Analysis/Assessment 
The tiansfbtmer- maintenance progiam can be monitored by querying the facility database each 
month lo see how many maintenance jobs have been completed and which units ate coming due 
foi mainientince Thfs infoimation can be hended fiom month to month to show how 
maintenance is followmg relative to Ihc .schedule If necessary, management can make changes 
tequiied to achieve Ihe plan 

Outcome/Incorporation 
lypically the outcome of the inspection and analysis is the maintenance plan. Occasionally the 
analysis indicates that the equipment should be replaced The ABP companies' capital plans 
include funding to replace equipment that has become unreliable or obsolete, I his equipment 
may have deterioiating components, patts may not be available honi vendois, ot other 
maintenance pioblems may be causing repeated customei outages 

Maintenance Activities 
Pteventive maintenance on tiansformers is evolving fiom ttaditional tiiue-bascd maintenance to 
Condition Based Maintenance (CRM), which includes time and operations intervals. Some of 
the principles of Reliability Onteied Mauitenance (RCM) are also being applied RCM focuses 
on the reliability of components and is triggered by conditions that ate detected thiough: 

• fluid and gas tests; 
• external measinements and inonitoiing; 
• the total number of ETC tap changing opeiations that have occulted since the last 

maintenance, which indicates the duty cycle of the tap changing mechanism; 
• die loading that has occurred; and 
• the elapsed time since the minor maintenance cycle was last jjeifoimed, or 
• the dapsed time since the luajoi maintenance cycle was last performed. 



CBM also includes intei vals and operations counts that are specific to the manufachiici and type 
of unit The intcivals aie deteimincd by considering the raanufactuiei's original 
lecomincndations, past operating experience and industiy guidelines Computet piogiam 
algorithms, which take into account the items listed above, have been developed to aid in 
identifying when transfbmier maintenance is needed. Maintenance engineeis review the data. 
and prioritize the transfoimcis requiring maintenance, and then field petsoiinel schedule and 
perform the work 

Iwo lypcs of maintenance arc performed: 
• 'liansfoimet Minot Maintenance, involves external inspection and maintenance, which 

includes electrical tests, lubrication of fans, cleaning of radiators used to cool the 
insulating fluid and internal maintenance of the LIC mechanism, where ptesent. 

• iiansfbnnet Majoi Maintenance, involving internal inspection and maintenance, begins 
with a pte-assessment The maintenance includes filtering and vacuum processing the 
insulating fluid, replacing the gasket .seals, peifbrmirig electrical tests, and addressing any 
items which were found during the pte-asscssment inspection and internal maintenance 
of the LTC iTiechanism, wheicpresent 

Olhei maintenance that isperibiined on trans.roimers includes: 
• Piedictivc diagnostics ate pcifbimed on tran,sformefs to determine maintenance 

requirements Fot example, inftaied scanning of substations will identify hot spots that 
may exist on the bushings oi connectors, or in control cabinets These ate lepoited and 
corrected a.s soon as practical to mininuzc equipment failures, safety pioblems and 
customei outages 

• Tiansfornier acce.s.soiies arc operated periodically to "exercise" them, which keeps the 
mechanisms flee to opeiate when called upon, and the electiical contacts are wiped clean 
of oxidation film. This also piovides an oppottunity to find pioblems before they cause a 
misopetation or outage 

InspectJon/Mainten ance Fr cqueticy 
Transfbimeis aie scheduled loi inspection on a monthly basis as part of the .station inspection 
unless extenuating ciicumstances such as sloini iccovety effbits preclude the monthly in.spection 
The maintenance schedule depends upon factors such as the type of transfoimet, its voltage 
class, its. MVA rating, the time since its last complete inspection, and its operating history Oil 
samples are exnacted for gas analysis on a schedule ranging fiom 6 months to 48 months 
depending upon the specific type of gas analysis peifbnned Sampling is scheduled more 
frequently fbt ttansfomiets exhibiting ga.ssing characteristics out ot nominal bounds. Minor 
tiansformer maintenance ftequency is condition based and peifbtmed appioxiinately eveiy four 
years or moie oi less frequcntiy depending upon diagnostic conditions. Major tiansformer 
maintenance ftequency is conditioned based and not time based. 

Records 
Ihc equipment maintenance history is documented in the maintenance sofhvare Field 
maintenance peisomiel lypically identify equipment witli recuiiing problems and enter the data 
into a leplacement database. This database is the pitmaiy souice fot information regaiding 
which pieces of equipment should be replaced 



Equipment pioblcms are also identified by icviewing AEP's reliability indices and customer 
outages Reviewing this data may uncover problems occuning with specific pieces of 
equipment Likewise, tins equipment data will be enleied into the replacement database. 

Typical remediation for bushings that cxliibited elevated power fiactor readings would be an 
acceletated testing .schedule oi a scheduled replacement Sutge attesteis found detcn'otated based 
on test lesults ate addiessed by an accelciated testing schedule ot a scheduled replacement 
lypically, most minot oil leaks and minot gas system leaks are addressed as much as practical 
on .site during preventive maintenance; however, leaks that cannot be easily repaired would be 
scheduled lor repah based on the seveiity of the condition and the level of resources requited. 
Load lap Changer contacts exhibiting exces.sive weai are generally replaced duiing the ETC 
inspection process and ETC fihiation units are maintained as conditions watianl, Debtis in 
tumsformet cooling systems (ladiatois) aie typically leinoved when found However, 
tiansfbrmets with coolcis instead of radiatots require high-ptessuie washing which must be 
scheduled. Defective gauges (bund ate citiiet recalibiatcd oi scheduled for' replacement in the 
fioirnal course ot business. 

Substation: Voltage Regulators 

Program Details 
Reliable opeiation of voltage tegulators lequites that all components of these devices be in 
seiviceablc condition Ihese devices have a numbet ol mechanical and electiical paits that 
require special attention Ihe maintenance program fot voltage regulators includes procedures 
that provide foi testing and planned maintenance to assure the integrity of these components and 
the overall performance of die volt.age legulatois 

Objective 
1 he objectives of this maintenance program are to: 

• picvcnt unplanned outages or failures by identifying and conecting problems dining 
scheduled inspections; and 

• reduce safety hazards, customei outages and associated call-outs foi voltage tegulator 
pioblcms by leplacing lunitcd lifetime components in a timely mannet 

Tiaditional time-based maintenance has been replaced with Condition-Based Maintenance 
(CBM) Ihis change often extemLs the necessaty maintenance tiitcival, while providing 
opeiating fife extension as an end result 

Inspection/Collection 
Voltage legulatois have counters that legistei tlie numbei of tap changing operations that have 
occuncd Each month during routine substation inspections, these values are lecorded and later 
loaded into the AEP maintenance software piogtam, which drives maintenance on the 
eqitipment, A visual ins]5ection identifies any external pioblems oi' problemvS with low levels of 
insulating fluid Ihc bushings ate also inspected Any problems arc noted on the inspection 
lepoit and any seiious condition is immediately repotted to maintenance peisonnel 



Analysis/.Assx'ssment 
I he voltage legulator maintenance program, which is lied to the tiansfbrmci minot mainlenance 
ptogtam can be monitored by queiying the taciUty database each month lo see if any 
maintenance jobs weie lequiied Ihis infotmation can be trended fiom month to month lo 
review regulator peifbrmance relative to the expectations If necessary, changes can be made as 
requiied to achieve the de.sired perfbtmance 

Outconie/Iucorporation 
Typically the outcome of the inspection and analysis is a CBM maintenance plan as requiied 
Occasionally the analysis indicates that the equipment should be icplaced Ihe AEP companies' 
capital plans include funding to replace equipment that has become unreliable or obsolete This 
equipment may have deteiiotating cotMponents, parts may not be available fiom vendors, ot 
othet maintenance pioblems causing lepeated custoinct outages 

Maintenance Activities 
Pteventive maintenance on voltage regulators has evolved fiom tiaditional time-based 
mainlenance lo Condition Based Maintenance (CBM), which includes time and opeiations 
intci'vafs Some of the principles of Rcliability-Cenlcied Vlaintcriance (RCM) are also being 
applied.. RCM focuses on the reliability ot components and is triggered by conditions that ate 
detected thtough: 

• fluid and gas tests; 
• external iiieaswtements; 
• tire total numbei of tap changing operations that have occuiied since the last 

maintenance, which indicates the duty cycle of the operating mechanism; 
• the loaduig that has occuncd; and 
• the elapsed time .since the minot maintenance cycle was last pcifoiined. 

CBM also includes intervals and opeiations counts that are specific to the manufactuier and type 
of unit. Ihc intctvals ate determined by considering the manufkctuici's original 
leconimendations, past operating experience and indushy guidelines Computer piogiam 
algorithms, which take into account the items listed above, are being developed to aid in 
identifying when voltage regulatoi maintenance is needed Maintenance engineeis review the 
data and piioiitize the equipment requiring maintenance, and then field peisonnel schedule and 
pcifotni the wotk. A voltage regulator which is in detetioiated condition will be removed fot a 
pie-asse.s.sment evaluation to detetmine if nioic extensive major maintenance will be cost 
effective The preassessment evaluation includes insulating fluid samples, a detailed visual 
inspection, review of the accessories and their condition and inspection of the conttol tviiing. 

Two types of maintenance are peiformed: 
• Voltage legulatois ate typically installed for regulation of the main tiaiisfbimei voltage in 

the substation Iheii maintenaiK-e is included in the wotk scheditie fbt the itansibimei 
minoi maintenance program, an external inspection and maintenance, which includes 
clectiicnl tests 

• Voltage legulatois fi)und to require Majoi Maintenance by the pteasscssmeni inspection 
arc icplaced The deteiioiated voltage rcgulatot is removed and placed into the AEP 



tepaii shops for complete rcconditiorung, an internal inspection and maintenance oi 
sciapping. The leconditioning includes teplaciiig the insulating fluid, replacing the 
ga.sket seals, electiical tests, and attending to any items that were found duiing the 
preassessment in.spection and internal maintenance of the tap switch. 

Othei maintenance that is peiformed on legulatots includes: 
• Ptedictive diagnostics ate peifomied on voltage regulators to detetmine maintenance 

lequirements. For example, infiared scanning of substations vvill identify' hot spots thai 
may exist on the bushings or connectors, oi in conttol cabinets These ate leporled and 
coriected as soon as practical lo minimize equipment failuics and customer outages 

• Voltage legulatois ate opetated petiodically thtough neutia! to "exercise" them, which 
keeps the mechanisms fi'ce to opeiate when called upon, and the electrical contacts wiped 
clean of oxidation film. This also piovides an opportunity to find problems before they 
cause a misopetation ot outage 

Inspection/Maintenance Frequency 
Station voltage icguhilois are scheduled for inspection on a monthly basis unless extenuating 
ciicumstances such a.s stotm iccovery effbils pieclude the monthly inspection The maintenance 
li'ec|ucncy is not time dependant but is based upon condition based maintenance 

Records 
Ihc eqtiipment maintenance histoiy i.$ documcmted in the maintenance softwaie Field 
maintenance personnel tj^ically identify equipment with tecurring problems and enter the data 
into a replacement database, Ihis database is the priraaty source for information regarding 
which pieces of equipmenl should be replaced 

Equipment problems ate also identified by leviewing AEP's teliability indices and customer 
outages Reviewing litis data may uncovei pioblems occinting with specific pieces of 
equipment likewise, this equipment data will be entered into the replacement database, 

lypically AEP has used Load lap Ctiangers (ETC) units, as opposed to sepaiate voltage 
regulators, to regulate distiibution station bus and system voltages. Since LTC's are an integral 
pait of a ttansfoimei, maintenance of these units is addiessed as pait of the ttansfbimei 
maintenance In some cases AEP has installed sepaialc voltage legulalois eiUici in series with 
tlic tiansfoiinci ot on a di.stiiburion feeder in otdet lo legulate bus and system voltage. 
Maintenance on voltage icgulatots that aie connected in sciies with ttansfoimcrs is planned and 
scheduled a.s part of the liansfoiinei maintenance Ba.sed on the previous experience and 
information fot inoathly station iiuspections, no fccdci or bus regulator maintenance was planned 
or petfoimed fbt regulators in Ohio Data gathered as pait of the monthly station inspection 
programs was contiinially monitoted and evaluated If necessary, legulatoi maintenance will be 
petfoimed as equipment conditions warrant 



Sulistatioa; Capacitor Banks 

Program Details 
Reliable operation of capacitoi banks requites that all components of these devices and theii 
associated switchgear is in serviceable condition These devices have relatively tcv/ mechanical 
parts thai requite special attention. The maintenance ptogiam for capacitor banks includes 
piocedures that provide for testing and plamied maintenance lo assure the integrity of these 
components and the overall perfbimonce of the capacitor bank. 

Objective 
The objectives of this maintenance piogtam are to; 

• prevent unplanned outages ot failures by identifying and correcting pioblems duiing 
scheduled inspections; and 

• reduce safisty hazatds, customer outages and associated call-outs for capacitot bank 
problems by leplacing limited lifetime components in a timely mannet 

fiaditional time-based maintenance has been replaced with Condition-Based Maintenance 
(CBM), Ihis change often extends tlie necessary maintenance intetva.1, while pioviding 
opeiating life extension as an end tesult. 

Inspection/Collection 
Switchgear fbi capacitoi banks have counters that legistei the numbei of -switch operations that 
have occurred Each month duiing routine substation inspections, these values aie recoided and 
lalei loaded into AEP's maintenance software, which drives maintenance on that equipment 
During the monthly station inspections, station capacitor banks are visually checked for blown 
fuses, deformed ot ruptured capacitoi units 1 he support insulators and switchgear bushings are 
also insiiected Any problems arc noted on the inspection report and any seiious condition is 
immediately reported to maintenance peisonnel 

Analyses/A.sse!i$meut 
Ihe capacitor bank maintenance ptogiam can be monitored by queiying the facility database 
each month to see how many maintenance jobs have been completed This information can be 
ticuded ftom month to month to show how maintenance is following telativc to the schedule. If 
necessaty, management can make changes requited to achieve the plan 

Outcome/Incorporation 
T'̂ 'pically the outcome of the inspection and analysis is the maintenance plan Occasionally the 
analysis indicates that the equipment should be replaced The .AtP companies' capital plans 
include funding to leplace equipment that has become unreliable or obsolete This equipment 
may have deteriorating components, parts may not be available from vcndois, oi other 
maintenance pioblems causmg customer inconvenience 
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Maintenance Activities 
Picventive maintenance on capacitot banks has evolved fiom tiaditional time-based maintenance 
to CBM, which is dii%'en by inspections and testing Some of the principles ot Reliability-
Ceiilcied Maintenance (RCM) arc being appfied RCM focuses on the leliabihty of components 
and i.s liiggeied by conditions that cxisl such as: 

• visual and inflated inspections; and 
• an unbalance condition in the entire bank 

CBM also includes intervals and opeiations counts that are specilic to the raanufachirer and type 
of unit. The intervals ate deteimined by con.sideiing the manufactuiei's original 
lecommendation.s, past operating experience aiul industty guidelines, Maintcnatice engineeis 
review the infoimation monitoted above and piiotitize the units icquiring mainlenance, and rtien 
field personnel schedule aud perfbtrn the wotk, 

Shunl capaciioi banks in stations have veiy few moving patts that icquiie maintenance 
Capacitor cans ate seif-contaiiicd uitits and vacuum switches, used to switch capacitoi banks, are 
r '̂pically sealed units requiring minimal maintenance. 

Three types of maintenance are pei foirncd: 
• Capacitoi bank switchgear maintenance is coordinated with the ciicuit breaker external 

maintenance progiam specific to that type ot switch, an external inspection and 
maintenance, which includes electrical tests, 

• Capacitor banks receive a visual and mechanical inspection, which includes tightening 
hardware and connections, inspecting foi leaks, lubricating any moving patts, inspecting 
and leplacing fluid labels, inspecting and cleaning the fuse holdets, and 

• Capacitot bank contiols are inspected and recalibrated 

Othet maintenance that is petfoimed on capacitor banks includes the following 
• Predictive diagnostics that ate also peiformed on capacitor banks to dcteimine 

maintenance tequiiements For example, infrared scanning of substations will identify 
hot spots that may exist on the bushings or comicctois, oi in control cabinets ihese are 
reported and collected as soon as practical to minimize equipment failutes and customei 
outages 

Inspcction/IVraintenaiice Frequency 
Station capacitot banks are scheduled for inspection on a montiily basis unless extenuating 
circumstances such as stoiin rccoveiy etToTts pieclude the monthly inspection The maintenance 
fiequcncy is not time de]>endant hut is based upon condition based maintenance 

Records 
The equipment maintenance history is docunicnted in the maintenance software Field 
mamtcnancc peisonnel typically identify' equipment with icciuriiig problems and etitei the data 
into a leplacement database This database is the primaty souice for infoimation tegaiding 
which pieces of equipment should be replaced 



w 
Equipment problems ate also identified by icviewing AEP's leliability indices and customer 
outages. Analyzing thi.s data may uncover problems that may be occuning with specific pieces 
of equipment T ikewise, tliis equipment data will be entered into the replacement database 

Since capacitor banks aie comprised of sealed units, with essentially no moving parts, minimal 
maintenance is tequbed Any maintenance that is requhed is notmally scheduled to coincide 
with station bicakei maintenance Prior to each peak load season (wiritci and/or summer) station 
capacitot banks are checked, lypically during a monthly station in.speclion, to make sure that the 
unit is opeiating piopeily and will be available when called upon to support system voltages 
Should a component failuie, such as a capacitoi can, fuse or vacuum boltie, be identified as patt 
of the monthly station inspections the failed unit is simply replaced with a new unit Typically 
these icpaits ate made shoitly after the condition is identified 

Substation: Protection and Control 

Objective 
Ptolection System fleinents continually monitor the power system and protect lines and station 
equipment fiom damage by isolating those facilities from system di-sturlxuicCvS These-
sophistictited Piotection Systems ar'e designed to minimize the numbei of customer outages, 
safety issues and pieces of equipment affected. Maintenance is an ongoing ptogtam by which 
Piotection System function is pioven, and restored, if needed, with Ihe goal of pieventing 
misrjpeiation or fiiiluies of station equipment; minimizing customei outages; minnnizing 
maintenance call-outs and maximizing the life of station equipment, Ihis piogram is stiuctiired 
to comply with requiiements of NERC Reliability Standards: PRC-005-1, PRC-OOb'-O, PRC-011-
OandPRC-017-0 

Jnspection/Cotlection 
PI otcction System elements arc calibrated on a legulat schedule fbi opeiating accuracy as well as 
a functional test of the tripping ciicuits. Ihc newest generation of micropiocessoi relays has 
self-checkmg feanites which itiggei an alaiin when a failure is detected 

Analysis/Assessment 
The Protection System maintenance ptogiam is designed to be monitoted by quctying the facility 
database each month to see how many tests have been completed This infoimation can be 
nended fiom month to month to show how progress is being made relative to the schedule If 
necessaty, management can make the changes requhed to achieve the plan 

Outcouie/Jiicorpor atinn 
Typically the outcome of the testing is the maintenance plan Occasionally the testing indicates 
that equipment should be replaced Equipment replacement may be due to the fiict the 
maniilactuTei no longer supports that specific piece of equipment, lack of replacement units or 
components, or inisopeiations 



Maintenance Activities 
Preventive maintenance on Piotection System elements has been piimaiily dictated by criticafity 
of the facilities that they piotect and the histoiical pcifomiance of the iclay The iniciopiocessor 
- based relay, with self-diagnostic capabilities, has begun to leplacc the older electiomcchanical 
relays .Although the new iclays inciea.sc the time between maintenance visits, the time it Uikes 
to pet for in the testing has also increased due to the technical complexity of the relay. To offset 
this, automatic relay testing via laptop coinpulers is being implemented to reduce the testing 
time 

As maintenance is required, field personnel schedule outages to peiform the work. Two types of 
Piotection System maintenance are peifbmied; 

• Calibration; Adjustment of the opeiating thieshold oi measuiemenl accuracy to meet 
speciticalions or applicable accuracy lequirements F:loctiomechamcal relays aie 
checked to be free fiom foreign patticles and connections checked fbt contimtity 

• Functional 1 tip Testing: Application of signals to elements or components removed ftom 
seivice, to observe functional perfotmance or oulpul behavioi of the DC ciicuitiy 
including any incorpoiated communications-assisted fimctions Ihis test involves 
manually closing the (ripping contacts for each schematic component to verify correct 
ojieiation, 

Inspcction/MaiBtcnaiice Frequencj' 
Maintenance inteivals vaiy depending upon the maintenance activity to be peifoimed, such as 
the maintenance activities described d^ove, the type/style of equipment corapiising the 
Protection System and the associated powei equipment's own maintenance schedule. 

Records 
Equipment maintenance histoiy is documented in the mauitenance .softwaie Field maintenance 
per.soimel typically identify equipment with tecuiiing problems and enter the data into a 
leplacement database this database is the primary source foi intbimation legatdmg which 
pieces of equipment should be replaced 

Reviewing teliability indices and customei outages may also identify equipmenl problems. 
Investigation will uncovei pioblcms that may be occuning with specific pieces of equipment 



Attachment H 

Distiibution: Net^voik Svstcni.s 

Program Details 
AFP Ohio opeiates nctwoik electrical systems in downtown Columbus and Canton, Ohio These 
svistems have been designed for single and double contingency events to piovide a piernium style 
seivice to the.se downtown areas 

Netwotk inspections aie peifbnned annually fot vaults and as.sociated equipment to include 
nansfoiraeis and network ptoteclots Nctwoik manholes, which typically do not have equipment 
installations othet than undeigiound cables, ate inspected once evciy fbui years Ihe 
development of these guidelines was based on equipment rnanufacUirer recommendations, local 
enviionmental conditions and historical data 

Opeiating data is collected and physical condition noted during the inspections. In addition, oil 
filled equipment is checked fbt leaks 

A numbei of inspection reports are used and maintained locally for network facilities These 
include a manhole inspection report, a vault inspection report and a transfbrraer and protector 
inspection lepoit, 

^ P Analy.s'is/Asse.s$mcut 
Local supetvisicm icvicws the inspection icsults to deteraiinc corrective action priorities as 
needed Data analysis includes a comparison with historical trends All equipment inegulaiities 
aie analyzed Ibr any adverse mainlenance causes 

Following leview of die inspection lepoits, work is then planned to peifbrni maintenance on the 
inspected items if waiianted Woik is piioiitized basjed upon the nature of the condition found 
during inspection 

Based upon anntuil inspection results, the capital budget piocess is lefiried to include netwoik 
improvements The netwoik systems engineering group combines field inspection icsults with 
engineering analysis to identify the effectiveness of each program component, Ihete aie 
pel iocUc reviews of inspection ftequencies and in.spection tasks ' 

Maintenance 
Maintenance needs identified by the Netwotk Systems inspection progiam have both a collective 
and a preventive component Inoperative equipmenl is scheduled frjt repah ot replacement 
Thiough visual inspection.? and testing, equipment can be scheduled for maintenance to assuie 
continued teliable operation is maintained 

Recot ds/Repor ting 
Ihe locations, tyi^es, identifieis and nanieplate infbnnation of network facilities ate stored in 
ABP Ohio's UCj Netwoik Systems Equipment and Enclosure (NEED) database ARP Ohio's 
mapping system (DGIS) also piovides information about Netwoik facilities NEED is u.sed to 

http://the.se


higger scheduling of the inspections Records of inspection and ptogiam findings aie kept 
manually. Periodic program staUis reports are reviewed by supeivision to assute the piogtam is 
on schedule Copies of the in.spection sheets are filed locally for analysis/repotting purposes 



Attachment f 

I ransmissioa; 1 jnc Inspectioas 

Objective 
The intent of line inspections is lo check the present condition of a line and determine if any of 
its components exhibit a neai-terrn potential to fail and cause an outfige ot a safety problem 

I tispection/Coilcctioii 
Line palTiils are to be peifbnned a minimum of once a year for each Ime Inspection methods 
vary and can be performed from the air, giound, or by climbing a structure All stiucnires ot a 
few targeted structures in a line may be inspected at a given time utilizing one oi moie inspection 
methods One method of inspection may lead to another to confitm or fuithet define the .severity 
of a detected pioblem In general, aerial patrols are performed a minimum of once a year' for 
each line Foot patrols or climbing in.spectioTis ate scheduled as needed Foiccd line outages 
usually requite an aetial, foot pairol/climbing ot combination of all inspections to identify the 
caiLso of the outage so the line can be pioperly lepaited and returned to soivice It is nol unusual 
foi inspections of this nature to detect non-outagc-iclated problems that need attention 

Analysis/Assessment 
1 he data collected during the inspection process is used to develop line maintenance and lepaii 
plan.s. AEP has a prioritization piocess that categorizes detected pioblems The most seiious 
items detected that can lead to line outages and^oi safety concetn.s, such as broken poles or cross-
arms, are scheduled for prompt corrective action Less serious problems, such as loose bolts oi 
broken ground wires, dial have little or no chance of causing outages ot safety issues aic 
catalogued, piioiitized and scheduled for replacement ot lepaii in a timely maiinei. 

Outcoine/Iucot poi ation 
Ihe immediate result of a good inspection piogiam is that distinct pioblems or potential 
problems aie detected before they cause outages or safety pioblems A good les-ponse piogtam 
must be in place lo allow prompt teplaccmcnt oi lepaii ol serious equipment pioblems and a 
sy.stematic maintenance oi replacement piogram mu.st e.xistto handle less critical matteis 

Maintenance Activities 
AEP has a solid maintenance progiam in place that uses in.spection data along with analytical 
piocesscs to develop compiehensive Une and light-of-way maintenance piogtams. 

Inspection Frequency 
Line patrols ate to be performed a minimum of once a yeai fiir each line 

Rccoid s 
In.spection data is inventoried for future reference Records aic being stoted on paper or 
electionically. ABP has a computerized record keeping system that enables AliP to track and 
predict when it is appropriate to peiform niaiiitcnance on line coinp<»ncnts 



m 
Attachment J 

Transmission: Line Matiiteuancc 

Objective 
I he intent of line maintenance is to avoid luic outages and% safety concerns whenever practical 
atid to ni!}iimi;;e the duration of outages when they occur 

iuspection/C^lollection 
I ine inspections piovide infoimation tiiat is used to develop maintenance oi replacement plans. 

Aualysfs/Asscssment 
Data collected as part of the line inspection progiam is analyzed and categorized to estabhsh a 
work plan, The most serious items detected that can lead to line outages and/or safety ha/aids, 
such as broken poles oi cross-arms, aie scheduled for prompt corrective action 

Less serious problems, such as loose bolts or broken ground wires, which have litUe or no chance 
of causing outages or safety is.sues aie catalogued, prioritized and scheduled for replacement oi 
lepair in a timely niannor. 1 ypically, these problems are corrected as general line maintenance is 
perfotmcd but, in some cases, may l)ecomc patt ot a capital line rebuild or tehabilitalion 
piogiam 

•
Outcome/Incorporation 

Ihe number of line outages traceable to failed components measures the success of a line 
maintenance ptogiam When a component lailuic occuis, evety reasonable effort is made to 
detetmine what caused the failuic If the failure is tiaced to a non-ciitical problem pieviously 
repotted during an inspection, similat reported problems at other locations on tiie line would be 
reviewed to detetmine if additional maintenance is tequiied. Causes of outages ate noted in 
AEP's Tiansmission Outage Reporting System (lORS), Trends in failutes of certain line 
components can be monitoted and, if significant, cotiesponding action will be taken in cases 
where problems are significant in quantity/magnitude, line rebuild.s or facility replacements may 
be appropriate These projects and/or lepairs are included as part of AEP's capital plan 

Maintenance Activities 
After analysis of inspection data lias been pcrfoimed, repair or replacement of problem putts or 
components is .schedulai Ihe following items are typical of those requiring repair or 
replacement: shuctures, poles, cross-aims, insulators, guy wires, conductois and giound whes. 
Hems simply needing adjustments include loose bolts or conductor dariips. 

.Maintenance Frequency 
Transmission line maintenance fiequency is conditioned based and i.s not perfoimed on a time 
based frequency schedule 

Recoitls 
AEP's TORS database i.s used to tiack all outages and tlieii causes In addition, AEP lias 
developed an Integrated Tiansmission InliMmatioti System (ITIS) database that will contain 



infoimation relative to component replacements on a line A comparison of TORS data 
indicating outages caused by component failure with maintenance history data in ITIS can be 
made A higher than noimal outage rate due to a certain component failure can be noted. If this 
occuis, line locations where the item was used can be determined and a detailed line inspection 
scheduled The purpose ol this inspection would be to determine if the item in question should 
be replaced 

9 
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