FARMERS RURAL ELECTRIC COOPERATIVE

P.O. Box 1298 ° 504 South Broadway ° Glasgow, KY 42142-1298
Tel. (270) 651-2191 - (800) 253-2191 « Fax: (270) 651-7332

February 22, 2007

Ms. Elizabeth O’Donnell

Executive Director

Kentucky Public Service Commission

211 Sower Boulevard .

Frankfort, Kentucky 40602 FEB 2 3 2007
UBLIC SERVICE

COMMISSION

RE: Administrative Case No. 2006-00494

Dear Ms. O’Donnell:

Please find enclosed an original and six copies of the response of Farmers Rural
Electric Cooperative Corporation to the data request of the Commission dated February
9, 2007 in the above-styled matter. I certify that a copy of this filing has been served on
the persons shown on the service list attached.

Thank you for cooperation in this matter. Please contact me at (270) 651-2191 if
you have any questions.

Sincerely,
J%ckie B. Browning a
President & CEO

Enclosures

A Touchstone Energy Cooperative ;Q’W}\
27



Service List for Case No. 2006-00494

Allen Anderson

South Kentucky R.E.C.C.
P.O. Box 910

Somerset, KY 42502-0910

Mark A. Bailey

Kenergy Corporation

P.O. Box 1389

Owensboro, KY 42302-1389

Rick Lovekamp

Louisville Gas & Electric
P.O. Box 32010

Louisville, KY 40232-2010

Debbie Martin

Shelby Energy Cooperative
620 Old Finchville Road
Shelbyville, KY 40065

Michael Williams

Blue Grass Energy Cooperative
P.O. Box 990

Nicholasville, KY 40340-0990

Jackie B. Browning
Farmers R.E.C.C.

P.O. Box 1298

Glasgow, KY 42142-1298

Sharon K. Carson

Jackson Energy Cooperative
115 Jackson Energy Lane
McKee, KY 40447

Lawrence W. Cook

Office of Attorney General
Utility & Rate Intervention
1024 Capital Center Drive
Suite 200

Frankfort, KY 40601-8204
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Service List for Case No. 2006-00494

Duke Energy Kentucky, Inc.
139 East Fourth Street
Cincinnati, OH 45202

Paul G. Embs

Clark Energy Cooperative
P.O. Box 748

Winchester, KY 40392-0748

Carol H. Fraley
Grayson R.E.C.C.
109 Bagby Park
Grayson, KY 41143

Ted Hampton

Cumberland Valley Electric
Highway 25E

Gray, KY 40734

Larry Hicks

Salt River Electric Cooperative
P.O. Box 609

Bardstown, KY 40004-0609

Kerry K. Howard
Licking Valley R.E.C.C.
P.O. Box 605

West Liberty, KY 41472

James L. Jacobus

Inter-County Energy Cooperative
P.O. Box 87

Danville, KY 40423-0087

Robert Hood
Owen Electric Cooperative
P.O. Box 400
Owenton, KY 40359-0400
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Service List for Case No. 2006-00494

Burns E. Mercer

Meade County R.E.C.C.

P.O. Box 489

Brandenburg, KY 40108-0489

Vince Heuser

Nolin R.E.C.C.

411 Ring Road

Elizabethtown, KY 42701-8701

Timothy C. Mosher
American Electric Power
P.O. Box 5190
Frankfort, KY 40602

Barry L. Myers

Taylor County R.E.C.C.

P.O. Box 100

Campbellsville, KY 42719-0100

G. Kelly Nuckols

Jackson Purchase Energy Corporation
P.O. Box 4030

Paducah, KY 42002-4030

Anthony P. Overbey
Fleming-Mason Energy Cooperative
P.O. Box 328

Flemingsburg, KY 41041

Bobby D. Sexton

Big Sandy R.E.C.C.

504 11™ Street

Paintsville, KY 41240-1422

Honorable Frank N. King, Jr.

318 Second Street
Henderson, KY 42420
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Service List for Case No. 2006-00494

Honorable Mark R. Overstreet
P.O. Box 634
Frankfort, KY 40602-0634

Mellisa D Yates

P.O. Box 929
Paducah, KY 42002-0929
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COMMONWEALTH OF KENTUCKY
BEFORE THE PUBLIC SERVICE COMMISSION
OF KENTUCKY

In the Matter of’

AN INVESTIGATION OF THE RELIABILITY )

MEASURES OF KENTUCKY’S ) ADMINISTRATIVE
JURISDICTIONAL ELECTRIC ) CASE NO. 2006-00494
DISTRIBUTION UTILITIES AND CERTAIN )

RELIABILITY MAINTENANCE PRACTICES )

FARMERS RURAL ELECTRIC COOPERATIVE CORPORATION RESPONSE TO THE
INFORMATION REQUESTS CONTAINED IN COMMISSION’S ORDER OF
FEBRUARY 9, 2007

February 22, 2007






PSC Request 1
Page 1 of 1.

FARMERS RURAL ELECTRIC COOPERATIVE CORPORATION

PSC ADMINISTRATIVE CASE NO. 2006-00494
AN INVESTIGATION OF THE RELIABILITY MEASURES OF KENTUCKY’S
JURISDICTIONAL ELECTRIC DISTRIBUTION UTILITIES AND CERTAIN

RELIABILITY MAINTENANCE PRACTICES

RESPONSE TO COMMISSION’S SECOND DATA REQUEST DATED FEBRUARY 9, 2007

REQUEST 1

RESPONSIBLE PARTY: Tony Wells

REQUEST 1. Describe in detail how the company utilizes all of the reliability measures

1t monitors.

RESPONSE 1. Farmers periodically reviews its reliability measurements to determine
system and feeder performance. System and feeder performance trends and problem areas are
identified and evaluated. Farmers uses this information in the development of its annual

maintenance programs and construction work plans.
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FARMERS RURAL ELECTRIC COOPERATIVE CORPORATION

PSC ADMINISTRATIVE CASE NO. 2006-00494
AN INVESTIGATION OF THE RELIABILITY MEASURES OF KENTUCKY’S
JURISDICTIONAL ELECTRIC DISTRIBUTION UTILITIES AND CERTAIN

RELIABILITY MAINTENANCE PRACTICES

RESPONSE TO COMMISSION’S SECOND DATA REQUEST DATED FEBRUARY 9, 2007

REQUEST 2

RESPONSIBLE PARTY: Tony Wells

REQUEST 2. Has the company determined an appropriate operating range or
performance threshold based on these measures? If yes, identify.

RESPONSE 2. Yes. Farmers uses the guidelines established in RUS Bulletin 1730-1

“Electric System Operation and Maintenance” and RUS Bulletin 161-1 “Interruption Reporting

and Service Continuity Standards for Electric Distribution Systems.”
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FARMERS RURAL ELECTRIC COOPERATIVE CORPORATION

PSC ADMINISTRATIVE CASE NO. 2006-00494
AN INVESTIGATION OF THE RELIABILITY MEASURES OF KENTUCKY’S
JURISDICTIONAL ELECTRIC DISTRIBUTION UTILITIES AND CERTAIN

RELIABILITY MAINTENANCE PRACTICES

RESPONSE TO COMMISSION’S SECOND DATA REQUEST DATED FEBRUARY 9, 2007

REQUEST 3

RESPONSIBLE PARTY: Tony Wells

REQUEST 3. Describe in detail how the company develops formal plans to address its
worst performing circuits. If the company does not develop such plans, indicate so in the

response.

RESPONSE 3. Farmers periodically reviews its reliability measurements to identify poor
performing circuits. Performance trends and problem areas are identified and evaluated.
Farmers uses this information in the development of its annual maintenance programs and

construction work plans.
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FARMERS RURAL ELECTRIC COOPERATIVE CORPORATION

PSC ADMINISTRATIVE CASE NO. 2006-00494
AN INVESTIGATION OF THE RELIABILITY MEASURES OF KENTUCKY’S
JURISDICTIONAL ELECTRIC DISTRIBUTION UTILITIES AND CERTAIN

RELIABILITY MAINTENANCE PRACTICES

RESPONSE TO COMMISSION’S SECOND DATA REQUEST DATED FEBRUARY 9, 2007

REQUEST 4

RESPONSIBLE PARTY: Tony Wells

REQUEST 4. Why are momentary outages excluded?
RESPONSE 4. Farmers does not have the equipment installed necessary to monitor and

record momentary outages.
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FARMERS RURAL ELECTRIC COOPERATIVE CORPORATION

PSC ADMINISTRATIVE CASE NO. 2006-00494
AN INVESTIGATION OF THE RELIABILITY MEASURES OF KENTUCKY’S
JURISDICTIONAL ELECTRIC DISTRIBUTION UTILITIES AND CERTAIN

RELIABILITY MAINTENANCE PRACTICES

RESPONSE TO COMMISSION’S SECOND DATA REQUEST DATED FEBRUARY 9, 2007

REQUEST 5

RESPONSIBLE PARTY: Tony Wells

REQUEST 5. Why are major event days or major storms excluded?
RESPONSE 5. Farmers does not exclude major event days or major storms from its

reliability measurement.
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FARMERS RURAL ELECTRIC COOPERATIVE CORPORATION

PSC ADMINISTRATIVE CASE NO. 2006-00494
AN INVESTIGATION OF THE RELIABILITY MEASURES OF KENTUCKY’S
JURISDICTIONAL ELECTRIC DISTRIBUTION UTILITIES AND CERTAIN

RELIABILITY MAINTENANCE PRACTICES

RESPONSE TO COMMISSION’S SECOND DATA REQUEST DATED FEBRUARY 9, 2007

REQUEST 6

RESPONSIBLE PARTY: Tony Wells

REQUEST 6. Provide a hard copy citing of the Rural Utilities Service (“RUS”)
reliability monitoring or reporting requirements or, in the alternative, provide an accessible
Internet site.

RESPONSE 6. Please find attached RUS Bulletin 1730-1 “Electric System Operation and
Maintenance” and RUS Bulletin 161-1 “Interruption Reporting and Service Continuity Standards

for Electric Distribution Systems.”



UNITED STATES DEPARTMENT OF AGRICULTURE
Rural Utilities Service

Bulletin 1730-1

SUBJECT: Electric System Operation and Maintenance (Q&M)

To: RUS Electric Borrowers and RUS Electric Staff

Effective Date: Date of Approval
Expiration Date: Seven Years from Effective Date
Office of Primary Interest: Electric Staff Division

Filing Instructions: This Bulletin supersedes REA Bulletin 161-5, Electric System Review and

Evaluation, dated October, 1978. File this bulletin with 7 CFR 1731).

Purpose: This bulletin contains guidelines related to electric borrowers’ operation and
maintenance (O&M) and outlines the Rural Utilities Service's (RUS) standard practices with
respect to review and evaluation of O&M practices.

Qe () S8 Vo) 7

Assistant Administrator - Electﬁc%grmn Date
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1. Purpose: This bulletin contains guidelines related to electric borrowers' operation and

maintenance (O&M) and outlines the Rural Ultilities Service's (RUS) standard practices with

respect to review and evaluation of O&M practices. 7 CFR 1730 contains the policies and

procedures of RUS related to electric borrowers' O&M practices and RUS' review and evaluation

thereof.

2. Borrower Guidelines

2.1 Records: Each borrower is responsible for maintaining records of the physical and electrical

condition of its electric system. Any or all of these records may be reviewed by RUS during its

review and evaluation. Such records include, but are not limited to:

(a)

(b)

(©
(d)
(e
®
(8
(h)
@

)

Service interruption reports and summaries of experience (including power supply

outages.)

Overhead and underground line inspection and maintenance records, including pole

inspection and line patrol records.

Substation inspection and maintenance records.
Recloser and sectionalizer records.

Line Voltage regulator records.

Distribution transformer records.

Watt-hour and demand meter records.
Right-of-way maintenance records.

Line Voltage and current records.

Up-to-date system maps.
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(k) System losses.
(D) Idle services.

(m) External system impacts (including EMF questions, stray voltage, radio and television

interference, etc.)--records of inquiries and resulting actions.

2.2 Emergency Restoration Plan: Each borrower should have a written plan detailing how to
restore its system in the event of a system wide outage resulting from a major natural disaster or
other causes. This plan should include how to contact emergency agencies, borrower
management and other key personnel, contractors and equipment suppliers, other utilities, and
any others that might need to be reached in an emergency. It should also include recovery from
loss of power to the headquarters, key offices, and/or operation center facilities. It should be

readily accessible at all times under any and all circumstances.

2.3 System Ratings: RUS Form 300, Review Rating Summary, includes a numerical rating

system as follows:

0: Unsatisfactory - no records

1: Unsatisfactory - corrective action needed

2: Acceptable, but could be improved - see attached recommendations
3: Satisfactory - no additional action required at this time

N/A: Not applicable

Exhibit A provides a guide for the conditions normally needed to justify a rating of 3 for each of
the items on RUS Form 300. The explanatory notes section of RUS Form 300 should include a
list of all items rated as unsatisfactory (ratings 0 or 1) along with comments indicating the action
or implementation that is proposed. This is in addition to the corrective action plan (CAP)

required by 7 CFR 1730. Additional expenditures required for deferred maintenance should be
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indicated in the O&M Budgets, Part IV of RUS Form 300. These may be distributed over a

period of 2 or 3 years as indicated on the form.

3. Review and Evaluation of O&M Practices by RUS

3.1. RUS will conduct a periodic review and evaluation of each borrower's operation and
maintenance programs and practices. The purpose of this review is to assess loan security and to

determine borrower compliance with RUS policy as outlined in part 7 CFR 1730.

3.2. Distribution Borrowers: The General Field Representative (GFR) is responsible, within
the GFR's assigned territory, for initiating and conducting a periodic review and evaluation of
each distribution borrower's operation and maintenance programs, practices, and records. This

review and evaluation is to be done at least once every 3 years.

3.2.1 The GFR may inspect facilities as well as records, and may also observe construction and
maintenance work in the field. Key borrower personnel responsible for the facilities being

inspected should accompany the GFR during such inspections.

3.2.2 If adequate information is available, the GFR will complete the review and evaluation and
consult with the borrower regarding its programs and records for operation, maintenance, and
system improvements. The GFR's signature on the Form 300 signifies concurrence with the

borrower's analysis, ratings, and explanatory notes unless indicated otherwise.

3.2.3 If adequate information is not available, the GFR's review and evaluation will be deferred

until the borrower has remedied the deficiencies identified by the GFR.

3.2.4 Upon completion of the O&M review and evaluation, the GFR will communicate his/her

findings to the borrower.
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3.3 Power Supply Borrowers: The Power Supply Division (PSD) is responsible for initiating
and conducting a periodic review and evaluation of each power supply borrower's operation and
maintenance programs, practices, and records . PSD will consult with the borrower and arrange a
scheduled time for the review and evaluation. PSD will determine the frequency of this review

and evaluation.

3.3.1 The GFR will, upon request by PSD, assist in the review and evaluation, particularly with

respect to transmission, subtransmission, and substation facilities.
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EXHIBIT A
RUS FORM 300 RATING GUIDE
CONDITIONS NORMALLY NEEDED TO JUSTIFY A RATING OF 3

PART I - TRANSMISSION and DISTRIBUTION FACILITIES
1. Substations (Transmission and Distribution)

a. Safety, Clearance, Code Compliance: No violations of RUS or NESC requirements

including clearance or separations in any substation. All substations accessible by

authorized personnel only. Operating manual available for each substation.

b. Physical Condition: Structure, Major Equipment, Appearance: Rare instances of rust,

weeds, dangerous insects, and bird nesting. No leaks, no temporary bus being used on
an ongoing basis, only minor material associated with maintenance of the substation
equipment stored in yard. No debris, no openings under fence greater than 3 inches
(76 mm), no broken insulators, parallel power transformers properly fault protected.

Circuit, phases & airbreak switch handles are properly identified.

c. Inspection Records Each Substation: Written monthly inspection reports completed and

reviewed by responsible personnel for all substations. Infrared inspection of all
connectors at least every five years. Dielectric, dissolved gas, and interfacial tension
(IFT) tests of oil filled equipment performed at least every five years or within one year
of exposure to a through fault which causes the transformer protective devices to
de-energize the transformer. Annual power factor test of all equipment rated 230 kV or
above. Relays are functionally tested annually and cleaned, calibrated, and tested every

three years.

d.  Qil Spill Prevention: Oil spill prevention and mitigation plans prepared and available for

all substations.
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CONDITIONS NORMALLY NEEDED TO JUSTIFY A RATING OF 3

2.

a.

Transmission Lines

Right-of-Way - Clearing, Erosion, Appearance, Intrusions: No uncontrolled erosion.

Gates or gaps at all fence crossings. Structures and lines not impacted by untrimmed

right of way. Structures generally accessible by service vehicles.

Physical Condition - Structure, Conductor, Guying: All structures vertical and guys taut.

No broken insulators or crossarms, and no unauthorized attachments. Essentially all

structures numbered. Structures and attachments conform to NESC requirements.

Inspection Program and Records: Walking, riding, or aerial line patrol of all lines

(including those on private right-of-way) performed at least annually. Records
maintained for pole inspection and line patrol and deficiencies corrected on a timely
basis. Above and below ground pole inspection performed on cycle based upon decay

zone using experienced inspectors.

3. Distribution Lines - Overhead

Inspection and Maintenance - Program and Records: Above and below ground pole

inspection performed on cycle based upon decay zone using experienced inspectors.
Records of all poles inspected, treated, rejected and changed out readily available in
summary form. All overhead lines (including those on private right-of-way) patrolled
annually (walking, riding, or aerial); more frequently if experience dictates. Records
maintained for pole inspection and line patrol with deficiencies corrected in a timely
manner. Pole and equipment changeout program in place to keep rejected poles and

failed equipment to a minimum.

Compliance with Safety Codes - Clearances: All facilities staked prior to construction by

personnel familiar with NESC requirements. Line patrols identify changed conditions

requiring greater clearances.
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CONDITIONS NORMALLY NEEDED TO JUSTIFY A RATING OF 3

Compliance with Safety Codes - Foreign Structures: Utility has policy and practice of

immediately remedying foreign structures which conflict with primary lines upon

observation.

Compliance with Safety Codes - Attachments: All overhead attachments meet NESC

separation and clearance requirements. Up-to-date joint-use and pole rental agreements

are in effect. Unauthorized attachments and violations of the NESC promptly remedied.

c¢. Observed Physical Condition from Field Checking - Right-of-way: Structures and lines

not impacted by untrimmed right-of-way. Right-of-way re-trimming cycles to be
dictated by local conditions.

Observed Physical Condition from Field Checking - Other: Rare instances of leaning

poles, slack guys, broken grounds, loose hardware and superfluous material on
structures. No broken crossarms or insulators, and no pole steps on wood poles.
Installation of miscellaneous distribution equipment meets NESC requirements. Neutral

properly identified when located on crossarm.
4. Distribution - Underground Cable

a.  Grounding and Corrosion Control: Ground rods located at each transformer plus at

least four per mile (1.6 km), not including grounds at individual services, in accordance
with the NESC. Record system kept of visible cable condition when excavated.
Periodic testing at selected locations of underground cable and grounding points for
evidence of corrosion. Appropriate and timely actions taken to correct any

unsatisfactory conditions.

b.  Surface Grading, Appearance: Rare instances of earth settling which could create

hazards to the general public and timely action taken to correct any deficiency.
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CONDITIONS NORMALLY NEEDED TO JUSTIFY A RATING OF 3

C.

Riser Poles: Hazards, Guying, Condition: Cut-outs mounted per RUS requirements.
Riser cable covered with conduit to within 4 feet (1.2m) of the bottom of the potheads.

Adequate surge protection installed.

5. Distribution Line Equipment: Conditions and Records

Voltage Regulators: Voltage regulators inspected and maintained in accordance with the

manufacturer's recommended timetable. Regulators checked for proper operation at
least semi-annually. Knowledge of and compliance with EPA requirements with respect
to PCB contaminated oil and equipment. Dielectric, dissolved gas, and IFT tests of oil
filled equipment performed every five years or within one year of exposure to a through

fault which causes the protective devices to de-energize the regulator.

Sectionalizing Equipment: Oil circuit reclosers (OCR's) and breakers inspected and
maintained in accordance with the manufacturer's recommended timetable. Records

reflect inspection results, maintenance performed, and date.

Distribution Transformers: Complete records kept as to size, location, and date
installed. Knowledge of and compliance with EPA requirements with respect to PCB
contaminated oil and equipment. Transformer loading analysis performed periodically as

needed.

Pad Mounted Equipment - Safety - Locking, Dead Front, Barriers: All padmount

enclosures meet RUS dead-front requirements (secondary barriers, recessed penta-head
nut, and separate pad-lock.) Grounding in accordance with RUS and NESC
requirements. "Danger" signs inside all enclosures and "Warning" signs on the exterior

in accordance with ANSI Z535.

Pad Mounted Equipment - Appearance - Settlement, Condition: Rare instances of

leaning or undermined enclosures. Prompt action taken to correct deficiencies.
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CONDITIONS NORMALLY NEEDED TO JUSTIFY A RATING OF 3

e. Watt-hour and Demand Meter Reading and Testing: Al meters tested in accordance

with state regulations (where applicable) or ANSI C12.1. PT, CT and demand meters
are generally tested on at least a 3 year cycle. Complete records kept as to size, location,

and date installed.

PART I - OPERATION AND MAINTENANCE
6. Line Maintenance and Work Order Procedures

a. Work Planning and Scheduling: All lines staked prior to construction by personnel
familiar with NESC requirements. Work order inspections performed in accordance
with 7 CFR 1724, Electric Engineering, Architectural Services and Design Policies and
Procedures (i.e., within 6 months of completion of construction.) Utility promptly
provides inspector with written notice that clean-up work has been completed.
Construction Work Plan projects completed in time to meet load level requirements.

New service connections completed in reasonable time frames.

Work Backlogs - Right-of-way Maintenance: Adequate resources being provided to

address re-clearing on timely basis. Right-of-way re-trimming cycles to be dictated by

local conditions.

Work Backlogs - Poles: All reject poles replaced within 6 months of inspection.

"Danger" and "Hazard" poles replaced as soon as possible.

Work Backlogs - Idle Services - Retirement of: Policy and procedures in place to

address retirement of idle services so that ratio of idle services to total is less than 10%

unless specific local conditions dictate otherwise.
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CONDITIONS NORMALLY NEEDED TO JUSTIFY A RATING OF 3

Work Backlogs - Other: Job orders from line inspection completed in reasonable time

frames.

7. Service Interruptions

Average Annual Hours/Consumer by Cause: Rating to consider the effect of all types of

outages, including planned. Evidence of concern would be when total outages exceed 5
hours or power supply outages exceed 1 hour per consumer per year. Outages

accounted for in accordance with RUS Bulletin 161-1.

Emergency Restoration Plan: Emergency restoration plan readily available and covers

multiple scenarios, including loss of power to the headquarters, key offices, and/or

operations centers.

8. Power Quality

General Freedom from Complaints: Minimal complaints with respect to television and

radio interference, voltage flicker, neutral-to-earth voltage, harmonics, and EMF.
Complaints generally resolved quickly and effectively. Summary of complaints

maintained and analyzed periodically.

9. Loading and Load Balance

Distribution Transformer Loading: Loading ratio (kVA to peak kW) may range from 2

to 4, depending upon levels of load management, seasonal customers, as well as other

factors.

Load Control Apparatus: Have records of individual controllers showing location, type

of load being controlled, and any maintenance. Load control results summarized.
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CONDITIONS NORMALLY NEEDED TO JUSTIFY A RATING OF 3

¢.  Substation and Feeder Loading: All feeders balanced at each substation to within 20%

during peak loads.

10. Maps and Plant Records

a. Operating Maps - Accurate and Up-to-Date: Consumers can be identified by location
with a set of maps carried by all service personnel. Maps depict roads, grid lines,
waterways, railroads, and other landmarks necessary to locate consumers. Maps are of a
functional size and permit location of consumers irrespective of date of service. Detail

maps are current and up to date, generally 1 year old or less.

b.  Circuit Diagrams: Current and up-to-date map (generally 2 years old or less) depicting a

multiple line layout of distribution facilities of the utility. The location and sizes of
substations, line regulators, reclosers, capacitors, and substation boundaries are clearly
shown. Primary voltage drops are indicated at the ends of primary feeder lines. All

transmission lines are located and identified as to voltage and ownership.

d. Staking Sheets: Staking sheets are prepared for projects prior to construction. The
sketch and construction units are consistent. North arrow and grid reference are present.
Spans lengths are correctly listed and all line angles and guy lead lengths are stated.

Final staking sheets are consistent with the "as-built" conditions.

PART III - ENGINEERING
11. System Load Conditions and Losses

a. Annual System Losses: System losses are appropriate for the conditions encountered.

Reasonable efforts made to reduce system losses.
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CONDITIONS NORMALLY NEEDED TO JUSTIFY A RATING OF 3

Annual Load Factor: Load factor is appropriate for the conditions encountered,

generally at least 45%. Reasonable efforts made to improve load factor, where possible.

Power Factor at Monthly Peak: Each distribution substation maintains a power factor

between 0.95 lagging and 0.95 leading at time of power supply coincident peak demand.

12. Voltage Conditions

Voltage Surveys: Sufficient number of recording and/or indicating voltmeters are

available and utilized to monitor specific locations where voltage conditions warrant
special attention. Annual graphs or statistical analyses are kept for each meter for the

most recent 5 year period.

Substation Transformer Output Voltage Spread: All substations include automatic

voltage regulators or voltage regulating transformers. Each substation has continuous
voltage recording which is monitored monthly by computer analysis. Regulated
substation output voltage and line regulators are maintained so that Range A service

voltage per RUS Bulletin 169-4 is provided to all consumers.

13. Load Studies and Planning

C.

Long Range Engineering Plan: System planning study is current, meets the requirements

of 7 CFR 1710, can be used as a guide for preparing the next Construction Work Plan,
and is prepared in accordance with RUS Bulletin 1724D-101A.

Construction Work Plan: Work Plan is up-to-date, meets the requirements of

7 CFR 1710, and is prepared in accordance with RUS Bulletin 1724D-101B.

Sectionalizing Study: System sectionalizing is reviewed and updated as needed
concurrently with each Construction Work Plan and with significant change in fault

current conditions.
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CONDITIONS NORMALLY NEEDED TO JUSTIFY A RATING OF 3

d. Load Data for Engineering Studies: A completely integrated data base automatically

assigns consumers, and their load (kWh or kW) to specific geographical locations that
are associated with specific distribution line sections. Data is sufficiently accurate that

the difference between the calculated and measured substation kW is less than 5%.

e. Power Requirements Data: Power requirements study is current and completed in

compliance with the requirements stated in 7 CFR 1710.

PART IV - OPERATION AND MAINTENANCE BUDGETS

14. Budgeting

Adequacy of Budgets For Needed Work: Utility prepares an annual budget with specific
item quantities and dollars prior to the beginning of each year for each department. The
O&M budget is broken down to show each program, the quantities of work to be
accomplished and the timing during the year when the proposed work is to be

performed.
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FOREWORD

This revised bulletin containe a suggested form for
reporting service interruptions, standard names and codes
for the causes of interruptions, and standard formats for
sumnarizing experience. These standards were developed
from the experience of managers, engineers and operating
people on rural electric systems. We urge you to take
full advantage of this experience of others in the elec-
tric utility indusiry. Wherever data are collected,
results are better and costs are legs if people are
willing to plan carefully and agree on the kind of informa-
tion needed and the ways it will be used.

Your attention is invited partioularly fto the ways of
using swmaries and reports discussed in this bulletin,
including monthly reports to your power supplier about
supplier-caused interruptions to service.

We thank those who provided the ideas and comments that
are included and hope this information will be helpful to
others.
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SUBJECT:

I

UHITED STATES SEPARTMENT OF AGRICULTURE
Rural Zlectrilication Administration

Mareh 31, 1972
Supersedes 2/1/56
REA BULLETIN 161-1

Interruption Reporting and Service Contimuity Standards

for Electric Distmibution Systems

Parpose and Scope:

This bulletin provides suggestions on recording and reperting
service interruptions (outeges) and on the use of interruption
records in the operstion and maintenance of electric distribue-
tion systems. The bulletin does not include discussion of system
engineering and design as related to service relisbility. The
influences of electric system planning, design and sectiomalizing
are discussed in REA Bolletin 60-7, Service Beliability.

General ¢

A. Purposes of Toterruption gcmmg Records. The quality of

electric gervice depends greatly on freedom from significant
service interruptions; iherefore, knowledge is required about
the mumber and extent of interruptions, their causes, and the
gteps being taken to improve the continuity of service.

Well-planned procedures for inberruption reporting and emaly-
gis will improve efficiency in handling trouble calls and
responding to them so that the worxk can be donme promptly and
with & minimum of wasted motion.

The msin purposes of interruption reporting and followup ares

l.

2.

3a

Lo

To help make certain when a trouble call is received, that
all of the information needed for responding to tha trouble
eall will be availsble.

Ts identify multiple reports from the ssme line outage in
order to expedite work and minimize confusion in stoxmm
agnd dissster situsticns.

To provide a recomi of cavses and extent of interrmptions,

for setermining adequacy of maintemance and for plamming
system improvements to increase service reliability.

To aid in informing consumers and in responding to consumer
complaints,
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5. To provide information required by power suppliers,
public sexvice commissions and REA.

B. Descriptions of Units and Terms:

1. The tems interruption and outage are interchangeable for
much of this discussion. Present usage favors interruption
vwhen referring to loss of service to consumers, and outage
vhen referring to components of a system. The following
definitions are proposed by the IEEE Power System
Engineering Committee:

"Interruption. An interruption is a loss of
gervice to one or more consumers or other
fanilities and is the result of one or more
component outages."

toutage. An outage describes the state of a
component when it is not available to perform
ite intended function due to some event
directly associated with that component. An
outage may or may not cause an interruption
of service to consumers depending on sysbém
configuration. i

2., For discussing the quality of service, or service
reliability, other terms are needed to define the
extent of interruptions:

a. Amual service interrupfion hourg per congumer
is the interruption index specified by REA to
indicate the average length of time each year that
a consumer on the system is without service. The
unit for measuring this interruption is the consumer-
hour, i.e., the product of the rumber of affected
congumers multiplied by duration of the interruption
in hours. The anmual service interruption hours per
consumer i calculated by adding consumer-houre for
all interruptions during the year and dividing the
sum by the average mimber of consumers receiving
service during that period. The index may be main-
tained separately for parts of the system such as
substations or service districts, or by causes, but
the index for the entire system should always be
caloulated.

1.

References are listed at the end of the bulletin.
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b, BService interruption hours per consumer, ‘year-to-
date' has been found to be helpful in compiling a
monthly or quarterly report for comparing with like
months of previous years.

¢. The number of interruptions experienced during a
month, guarter, or year helps to indicate the amount
of crew time required for service or maintenance
because of cutages from particular causes. Some
systems meintain records for the cost of restoring
service.

Interruption Reporting:

A.

Reporting Forms. A suggested interruption reporting form
is provided in Figure 1. This form may be used as shown,
printed on both sides of a card if desired, or adapted as
necesgary to fit local conditions or individwal reporting
procedures. The front side of the form may be printed on
both sides of a narrow card rather than on the S-inch by
8~inch card, if desired. The form is designed for entering
information in a logical sequence as follows:

1. For the person receiving the call.
2. TFor the dispatcher or superintendent.
3. For completion, followup, evaluation and review.

Looking at the front of the suggested form, the person
receiving the trouble call fills in the top portion but
omits the report number. The information in and to the
right of the box, through "Iocation of Cause, if Known,"
helps in meking certain that all of the needed information
is obtained at the time of the call. The time of the call
ig entered following the date, and the "Time Power Went
Off," is also taken for use later in calculating duration
of the interruption.

The superinbendent, operations manager, or dispatcher may
enter “Recloser or Tap Location®” in the event of a feeder
outage. This information will assist in determining number
of consumers out of gervice. At the ssme time, if more
reporte are coming in, he can decide which of them are due
to the same line outage. This is particularly important
during storms when many reports are being received.

The setion taken, the time (or times) of restoring service
and the material or equipment responsible for the interrup-
tion are usually taken from work reports and/or voice reports
to the dispaicher.
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o caleulate the interruption time in consumer-nours, the
glapsed %time iz hours between "Time Power Went OLI" and
"Sarvice Restored" is multiplied by the number of consumers
affected. If service was restored in several steps, the
calculations should be made separately and ihen added
together. For exampls. if a recloser is tripped due to a
broken (by gunfire) bushing on a distribution transfommer
(intermally fused), we might haves

Regtored service to maip line et 3:L2 P.M.

Restoraed service to Jee Black at 6:20 P.M.

If the "Time Power Went OFffY wag 3:00 P.M., and the line
serves 31 consumers insluding Joe Black, the consumer-
howr caloulation iss

20 conmumers x %.25 hour = 21.00 cousumer-hours
1 conswmer = 3 hrm. 20 min. = 3.33 consumer-hours
Total for interrupiion = 24,33 consumer-hours

Codss shown may be printed on the reverse side of the

- form if desired. The report mmber is ususlly assigned

B.

after duplicate reports have been elimineted; it iz used
for locating, whers the reports are Iiled chromwlogically,
and for chronological listings of interzuptions if desired.

Jhemever an outage occurs on & feeder, it w;ill be neces=
%f,?’ to enter the number of affected consumsrs on the
report form. This will require a record of the mmber of
congumers beyond each secticnelizing point. Provigion must
be made to keep this informmtion up to date.

Piling for Future Reference. The completed reporis may ve
fi.].%d in smgla chmmmgz.cal, order, if the mmber is

L. However, 2 file accoxding to substetion, feedsr and
a@ctiowlizing point should be considered for systems of
everage or larger size., It may also be desizable to file
individual comsumer interrupticms Yy ascount mmbexr,
eparately from line cutages.

The £iling srrangement should be carefully selected in
light of d@t&ilad. uses thet may be made of the interrup-
tion informaticn. Even though the mmber of reports per
year or quarter may be lavge, meny kinds of specisl evaluse
tions can be mads very effectively from the oxdiginsl
reports. The burden of detail in summaries and in the
dete routinely processed may thus be reduced.
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Interruption Lom. 4 L0g sSuch as shown in Figure 2 prow-

vides an orderly method of entering interzuption informa-
tipn as calls are received, if a log 1s desired. However,
gsoms electric superintendents and managers have said they
do not use an interruption (or outage) log because the
reporting formm is all thet is nesded. Others have radio
logs which are adequate for this purpose.

Two cautions against use of the interrupticn log are:

1. I% may represent unnecessary duplication of details
that should be on the interruption report instead.

2. It may be taking the place of an interruption ox
outage sumary, yet bs poorly designed for that pum-
pose, so thet the infterruption information ig not
being used to bhest advantage. -

IV. Causes of ths Interwuptions: Categordes and Codeg =

&,

Reportas to REA, Borrowers are asked to report on 3EA
Formg 7a< and 3002 the average ammel interrupiion hours
psr consumer due to causes in each of four major cate-
gordes:s

Power gupplier
Hajor stomm
Scheduled

ALl other

"Sehedialed, " for this purpose, refers to interruptions
resulting vhen a distribution transformer, line or owned
subetation iz deliberately taken out of mervice at a
selected tims for meintemance or other resscns. The
interruptions resulting from either scheduled or umsched-
uled outages on lines oxr substations cwned by the power
supplier are charged to “power supplier.®

"Major storm! represents service inberruptioms from con-
ditions which cause many comeurTsnt outeages becsuse of
gnow, ice or wind loads that exceed deeign assumpiions
for the linss.

Most service interruptions are for reasons in the cate-
gory, "All other." These are the ones resuliing from
emergency conditions due to equipmemt breskdown, mal-
functlion, or msn erroX.
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Standard Codes for Interruption Anslysis. The detailed

categories for service interruptions, Tables 1 and 2 of
thig bulletin, have been carefully selected so that the
important omes may be clearly seen when the interruption
data ere summarized. Numerical codes are assigned. These
are recommended for use as standard codes for data proe
cesging,

To avoid excessive detail, the mumber of individusl reasons
(codes) has been kept to a minimum. In addition, they are
arranged in groups -- nine for “Equipment oxr Meterial
Responsible for Interruption" and nine for "Cause of
Interruption.” The two codes for equipment or waterial
and cause are demigned so that together they will provide
the needed informstion about reasons for the lnterruption.

The importance of keeping detail to & minimm can hardly
be overeamphasized. When compardisons ars to be made, such
as between substation areas or feeders, sometimes on a
quarterly or month-by-month basis, how mmeh detail do you
really want? VWhen additional detail is needed for a spew
cial study, it ism generally best to go back to the origi-
nal reports for more lnformation.

Additional detail codes or even group codes may be sssigned
o allow for circumstances that ars particularly important
in a geographic area or in a particular electric syatem.
Users are urged to ksep such codsg to the absolute minimum.

Special Studies. Interrupiion raports may be a valusble
source of information about performance of transformers or
cther equipment, or about soil or terrain conditions that
have important effects on maintensnce costs or quality of
gervice. Such details msy be summarized from the originsl
reports as needed. However, it is generally a mistake to
design any gensral plan of interruption anslysis to encom-
pase such detail. The rssulting procedures and reports
begome cumbersome and costly and too offen faill to accome
plish the primery purposes of interruption analysis.

V. Interruption Exverience: Summaries and Reports

A

For Operation and Maintensnce. Tables 3, L and 5 shov
suggested vays to summerize interruption experience for
purposes ol electric system operstion and maintenance.

1. Teble 3 shows comparisons of experdense in individual
gubstation areas, in terms of the mmber of interrup-
tions (service calls) and summations of consumer-hours
(the number of consvmers multiplied by hours) repre-
genting the time that consumers vere without electric
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Table 1. Eguipment or Materisl Responaible for Intexruption

Code Description Items in
Aoot. No.

ad Power Suppliew
Generation or Transmiseion (If Owned)

o1 Generation
02 Towers, poles and fixtures 354, 355
03 Conductors and devices 356-358
ol Prinsmission substations 353
a9 Generation or transmission, other

Distribution Substation (Owned) 362
10 Tranzgformey
11 Voltage regulator or breaker
12 Lightning arrester or swiich
13 Source side fuse
19 Other

Poles and Fixtures, Distribution 36k
20 Pole
21 Crossarm or crossarm brace
22 Anchor or guy
29 QOther

Overhead Line Conductors and Davices, Distribution 365
30 Line conductor
ks Connastor or clamp
32 Splice or deadend
33 Jumper .
3k Insulator
35 Lightning arrester, line
36 Fuse cutout {damaged, malfunction or maintenance)
37 OCR or sectionalizer (demage mzlfunction or meintenance)
39 Overhead distribution linse, other

Inderpround Conductor or Devices, Distribution 366, 367
LO Primary ceble

Splice or fitting

L2 Switeh
L3 Lightning arrester for URD
bl Secondary cable or fittings
L9 Underground, other

Line Transformer 368
50 Transforuer bad, replaced
51 Tranafomer fuge or breaker, refused or reset
52 Tranafomer lightning arresier

Secondaries and Services 369, 370
60 Secondery or gservice conductor
61 Hater or meter loop
62 Security light or street light
69 Other

Oaknown
99 Open OCR, sectionslizer or fuse, source of difficulty

not known
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Table 2. Causme of Interruption
Code Desexription
00 Power Supplier
Scheduled
10 Construction
11 Maintenance
19 Qther
20 Major Storm Disaster
Egquipment or Installation
30 Material or equipment fault
31 Installation fault
32 Conductor sag or clearance not adequate
39 Foulty material or installation, other
Age or Deterioration
Lo Dacay
1 Woodpeckers
L2 Corrosion or abrasion
43 Contemination (leakage)
Ly Moisture
L5 Electrical overload
g Age or deterioration, other
Weather
50 Lightning
51 Wind, not trees
52 Ice, sleet, frost, not trees
83 Trees and ioce
sh Trees, other
59 Weather, other
Birdg or Animals
60 Small animal or birds (short eircuitg
61 Large enimals (affecting pole or guy
69 Birds or animsls, other (not woodpeckers)
Menmbex {or Public[
70 Vehicles or machinery
71 Adreraft
12 Public accidents, othexr
73 Vandalism
Th Fire
19 Activities of the public, other
Unknown
Q9 Cause of interruption not known
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Table 3. Interruptions Due to Fach Cause -~ November 1971

Substation Thig Month Year-to-Date
and Number Consumer- Number Consumer—
Cause Hours Hours

North Fork

Power supplier 0 0 6 670.5
Scheduled 3 1.8 6 6.9
Mejor stoxm 0 ] 35 1803.6
Unscheduled, other;
Equipment or installation 0 0 15 63.1
Age 3 1542 18 71.4L
Yeather 2 10.8 9 3.7
Birds or animals 1 6.2 [ 62,1
Public 3 4.8 3 6.9
Unknown 3 . _3% 22.8
Subtotal (Unscheduled) 12 0. 8 261.0
Substation Total 15 2.3 131 2742.0
Wideawake
Power supplier 1 556.2 N 1710.7
Scheduled 3 75 8 27.6
Major storm 1 L01.8 2 BL2.3
Unscheduled, other:
Bquipment or installation 3 29.2 L 1l.5
Age 0 0 12 142.6
Weather 0 0 15 73.2
Birds or animsls 1 5e2 L 21.6
Public 2 20 .lg 2 8. :é.
Unknown » 2 e
Subtotal (Unscheduled) “"‘3’ 8.L "g's? 300.6
Substation Total 1L 1023.9 83 2881.2

(Other substations follow)

Total, entire sysfem IoL 122.5

=
;

Consumers served: 5,256 (average, 11 mo.)

Average hours interrupted: 3.74 (year-to-date)
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service, Thie information is given separately for
each major cause as shown in Table 2, for each sub-
gtation service area., The example shows a monthly
summaxy form., For small electric systems with rela-
tively few interruptions, a quarterly summary may be
preferable.

Table L gives details about the materisl or eguipment
items that were responsible for interrupiions, using
the same items that are shown on the code list,

Table 1, For esch item, the consumer-hour figures may
be shown separsiely for each major cause of interrup-
tion as shown in columns across the page. For small
systems, a quarterly summary may be preferable to the
monthly one shown. Other variations of this summary
mey be desirable, depending on circumstances:

a. A separate summary for a month or quarter,
excluding previous experience in the same year,
may be preferred.

b. The number of interruptions (as well as consumer-
hours) as.shown in Table 3 may be desirable, in
the first column (A1l Causes) or in all columns,

Tpble 5 gives additional details about causes of
interruptions, using the same causes as are listed in
the code list of Table 2. The information is further
broken down according to major equipmeni or material
items responsible, in a format like that of Table L.

While not recommended for general use, other types of
reports have been used to adventage and may be desir-
able in some situwations:

a. A report of the largest total hours on interrup-
tion for an individual consumer or line section.
This might be a tabulation with one line per line
gsection, distributed according to cause {group
codes, only), including line sections with more
than 10 hours (or some other specified number) of
total interruption itime during the year.

b. A report of the elapsed time belween the itime of
interruption and the time of the itrouble rsport.
Thig might be tabulated, one line per "Cause!
category on nine lines distributed according to
equipment or material category (nine columns).
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wghle 4. Iaterruptions iue te Material Jtemz - Teaxr Shxw sxough December 1371

Tapgs gf _aisrruption

Sqoutpront Dowar Sefmde Sajor ZRu. OF sene  3izdn Mambar  Thoe
o 1% Sgpe wied  Stom  Iostal- ige  ther & Ande sr mown
Vaterisl plier lgtion mala  Public
20 10-13 30 el LOehG  S0-80 6083 0.7 ug
{Conguney Hours;

00 Power Supplier 16800 1980.0

Generntion & Trmuemission (C.onad)
0% Gensraticn

02 ‘fower ox pole 760.9 66,1 293 2.4 58,0 108.8 133.7 2t.8
03 Condustor T97.3 93,6 262.6 68.2 3.5 163.7 58.8 1154 28.5
Ol Subztabion Thalgals zgaz 2%.0 £3.0 7265 1913..2 .l 56.3 25.
0% Otler 479.0 Wl 280,31 S1a 16,3 78.% .l 239 17,3
Subtatel 2501.6 196.3 10040  28l.%  155.3 SuieB 98,6 323.d i
Mateilratios Substetion gwag
10 Tronsiommer 1147 .3 328.0 1BL.2 181.6 163.5 1Ti.3  118.5%
11 Regalator ox
Breskss 303.9 213.8 ¢8.y 18,9 Si.l kB 22.86 B2
12 Switoh oz
Lrrestas 82.9 19.2 bt &a0 2l Tel 9.3 8.8
13 Soares Paze 132.7 67.6 3701 M2 13.6
19 Othse ) _L47.9 27,2 _28.% liiy o 2 28,5
Subtoteld 2125 Tihed 19306 12,3 BBy 2bLeB | a0ed Blels R2l.B
Paleas & Flvtures (%m&%}mﬁmi )
20 Foie 2969.¢ 37he2 1232.6 W9l 13L.0 SIEST  77.% 3.0 1730
21 Crosesim oo
Bxvuoe 1088.7 196.8 5133 779 63.3 172.1 6303
2; Anchar o Guy 1016.9 109.4 2225 1?9.0 %5.1 228.2 ?‘6’ 3 15.0 Sgeg
Other %3% é .8 fﬁ 25 %s% e 26,7 . 50:5 ..k
Subtotal Te 6i8els 32367 Eg.c 1821 J.c.,;: 345.3
3 122.2 13.8 hLai.3 L37.6  110.7
1 28.7 97.5  11.0 20.6
"4 s7.8 To2 B88.6 23,8 Al
33 22.5 63.3 16.2 37.4 131
3 T B83.7 13.6 85.k 23T 278.0 Iy 3
ki3 2.1 2.6 2T.2 0T  2B.5
3% 126.8 m a 33.5 33.9 L2.5
g 8 71;.6 202.8 2.6
10,0
[83.8 ?n%.o 168.7 ifs;},é 13507
1o T 3 177N 72.8 8.1 26.6 116.8 108.8
bl Splice ox Fitting 99. Tl 134 23.3 85,0
b2 Switah $3.1 Uik $.6 32.1
L3 lLighening Arzoeter 175.9 13.2 20.8 58.5 9.3 3243 18.8
bl Secsndery Cable
; oiiémw 188.5 9T S3.6 5‘5.9 13.3 0.6 gg.g
5 T3 2},,% %g& - .
Subtotal ﬁ%‘% B8z 193, o3 CTEE TIIENT TISG
5; 73,8 15,9  136.2 210.6 135.8 1333 BheS 375
52 2.5 298 136.5 28,2 9.3 609

S50 B At Bt =

60
a .9 109.8 83,2 bk 2081 19.8 77,2 26h.5
6 3T.8 1S 26l 235  T9.T T8 37.8 1.2

Streat Light 138.% 19,9 i1.7 48,7 k2.8 T2.9  Ll.5  58.3

8 Otber 1&,3 1 3B AT 15,6
Bubtatal 170 2
Total
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mable 5. Interruptions Due o Fach Datailed Cause -= Tear throush Decembeyr 1971
Touinment or Material Jesponsitis
Power  Gan. Sub~ Zols, Over~ Undexr- Line Second-
Cause A1) St and gtas ¥~ Thead ground Trems- ary,
plier Trgham, $lon ture  Line former Sarvice
0 QL= 1018 2029  30-39 L0LLG S0w52 5069
{(Consumey Hours)
00 fower Supplier 180,20 1580.0
Scheduled
10 Cemstruction 1455.7 7.2 32L.l 326.7 6L L9.2 4l.6 0 33,
11 HMaintenance 1258.6 28,4 39L.0 298.Lk L. 32.3 35.6 584
19 Other 230.% 60.7 S6.h 123.2 110.3 6.7 15.1 3.1
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Table 6. Interruption Summary
For Month of

Year

Power Major } Sched- | All
Supplier] Storm)i wuled | Other] Total

Number of Interruptions:

This month

This month last year

This year to date

Lagt year to this date

Consumer-hours Interruption:

This month

This month last year

This year to date

Last year to this date

Average Hours per Consumer:

This month

This month last year

Thie year %o date

Laagt year to this date

Data for Computing Average Hours per Consumers

Rumbexr of Consumers Served this Month:

Average Number of Consumers This Year to Date:
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c. A report of the longest individual interruptions
during the year. This could be a listing, one
line per interrupiion distributed according to
“Cause" category (nine columns), for interrup-
tions of more than five hours or some other
specified length of time.

For Directors and Members. Table 6, Interruption
Summary, brings together the information most needed by
the manager, the board of directors, and REA. This
information can and should be prepared by hand from the
other reports. This is easily done, and the use of data
processing equipment for the report shown on Table 6
would be uneconomical. Newsletter reports to members
alsc should not be forgotien. Emphasis might be upon
interruptions influenced by activities of the public
(see Table 2), on the results of delay in reporting that
gervice is off, or on the progress being made in
improving the quality of service. Newsletters or post-
cards msy be used to notify consumers about scheduled
interruptions.

For Power Suppliers and Regulatory Bedies., A report giving
the data specified in Table 7 should be sent each month to
each power supplier (and regulatory bodies as required),
including all delivery points, along with indications of no
interruption when applicable. If the power is delivered
through the facilities of a party other than the power sup-
plier, reports fto both may be desirable. The information
in Table 7 is required by REA power~type borrowers for a
monthly report (Form lZgg} to REA. PFor other power sup-
pliers, the information outlined in Table 7 will serve as a
regular reminder of the relisbility of service being pro~-
vided and the need for improvement when experience so
indicates,

Table 7. Interruption Report to Power Supplier

Foxr Month of

Year
Interruption Time | Time
Delivery No. of
Point Hours | Consumers Date oee Restored

Affected
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VI.

Service Continuity Objectives:

Every elecitric system should be providing the best sexvice
available. To do this, standards or gozals are nseded to
establish the level of service reliability considered necessaxy
to meet consumers' needs. This is true even though there may
be wide variations in the levels that are feasible for particu~
Tar systems.

Blectric utilities in largely urban areas tend to aim at one
hour or less service interruption per year for the average
urban consumer and two hours or less for the average rural
consumer. However, many rural electric systems would have
difficulty meeting such goals because of longer lines, severe
environmental conditions, and more frequent interruptions of
power supply.

The present REA criteria for rural distribution systems are
gshown in Table 8,

Systems that are well engineersd and have experienced favor-
able weather during the year should expect considerably less
than five consumer hours per consumer during the year. Con-
versely, in some situations it may not be possible to achieve
the figure of five consumer lhours per consumer psr year.

Teble 8. REA Service Relisbility Criteria for Rural Electric
Distribution Systems
Description Average Service Interruption
Consumer-Hours per Consumer per Year
Satisfactory 5 oxr less
Should be explained More than 5

The significance of a high interruption hour figure will
depend on circumstances. For example, long interruptions may
result {rom severe ice or wind loads, or excessive interrup-
tions may be due to trees, lightning or scheduled outages
showing the need for corrective measures or different work
procedures . When the satisfactory level is exceeded, manage-
ment should examine the causes, consider the ways available to
prevent the excessive interruptions and develop time, work,
and cost schedules for fubture corrective action.




Bulletin 161-~1
Page 19

REFERENCES

1. IEEE Power System Engineering Committee Report, "Definitions of
Terms for Reporting and Analyzing Outages of Electrical Transmission
and Distribution Facilitles and Imterruptions to Customer Service"
May 1971

2. REA Bulletin 108-1, Electric Distribution Borrowers' Finaencial and
Statistical Reports

3. REA Bulletin 161-5, System Operation and Mainbenance Review and
Evaluation

Li. REA Bulletin 108-2, Operating Report -- Power Supply Borrowers and
Distribution Borrowers with Generating Pacilities

Index:
RECORDS ¢
Interruption Reporting
REPORTS :
Interruption
SYSTEM OPERATIONS AND MATNTENANCE:
Interruption Reporting and Service Continuity






PSC Request 7
Page 1 of 1.

FARMERS RURAL ELECTRIC COOPERATIVE CORPORATION

PSC ADMINISTRATIVE CASE NO. 2006-00494
AN INVESTIGATION OF THE RELIABILITY MEASURES OF KENTUCKY"’S
JURISDICTIONAL ELECTRIC DISTRIBUTION UTILITIES AND CERTAIN

RELIABILITY MAINTENANCE PRACTICES
RESPONSE TO COMMISSION’S SECOND DATA REQUEST DATED FEBRUARY 9, 2007

REQUEST 7

RESPONSIBLE PARTY: Tony Wells

REQUEST 7. Provide and describe in detail any service restoration or outage response

procedure utilized.

RESPONSE 7. A copy of Farmers “Service Restoration Plan” is attached.




FARMERS RURAL ELECTRIC COOPERATIVE CORPORATION
ADMINISTRATIVE POLICIES AND PROCEDURES

"SERVICE RESTORATION PLAN" NO. A002

I. PURPOSE:

To insure the most orderly, efficient and safest
continuity of electrical service to consumers and the
safest environment to the public and workers in case of
damage to electric facilities.

IT. STATEMENT OF INTENT:

This document is meant to serve as a guide in
restoration of electric service due to damage which
might be incurred during severe weather, such as ice and
wind storms or other acts of God and the unpredictable
negative acts of men such as sabotage. However, it must
be understood that the infinite number of variables
involved in natural and manmade disasters can never be
completely accounted for in any document of this nature;
thus, flexibility in actual procedures must be afforded
managers and supervisors as they go about the tasks
outlined in this document.

III. DETERMINATION OF LEVEL OF INVOLVEMENT:

1. What is the number of consumers involved?

2. What is the number of circuits involved?

3. What is the level of priority for the affected

circuits?

A. Hospital and other emergency operations.

B. Consumers with health priorities.

C. Substation transmission lines and main feeder
lines.

D. All others.

IV. DETERMINATION OF WORK CREWS:

Determining the level of involvement will indicate the
workforce needed to restore service.

Level 1 - Normal service restoration - regularly
scheduled on-call crew.

Level 2 - Include level 1 plus additional off-duty or
priorly assigned crews to be directed in the
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assistance of service crew.

Level 3 ~ Request assistance of outside work crews
through the activation of statewide emergency
work plan.

SERVICE RESTORATION PROCEDURE:

Upon notification of service interruption or report of
a hazardous condition to the on-duty dispatcher, a
request will be made.

Upon arrival at the source of the service interruption,
the service crew will determine whether restoration can
be completed or a larger, better equipped workforce
will be required, and a request will be made of the
appropriate operations supervisor who will in turn
determine the level of response to be initiated. In
all cases, communication will take place before
restoration begins.

EXTRAORDINARY OUTAGE CONDITIONS:

Upon receiving indications of more service outages than
available manpower will allow, a timely response to
determine the degree of hazard or work required for
repairs will be made by dispatching one or more
operations supervisors to survey outage conditions.

Operations supervisors on survey duty:

1. Will establish level of priority.

2. Estimate manpower and equipment regquirements.

3. Estimate time of repairs.

4, Determine safety requirements for area (will
flagman or guard be needed until work crews
arrive?)

5. Disconnect service, to ensure safety, as
appropriate.

All survey duty personnel will report time, manpower
and equipment estimates/request to one central
operations manager.

All extraordinary outage conditions will be reported
to:

Kentucky Public Service Commission
(502) 564-3940 FAX (502) 564-1582

(2)
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FARMERS RURAL ELECTRIC COOPERATIVE CORPORATION

PSC ADMINISTRATIVE CASE NO. 2006-00494
AN INVESTIGATION OF THE RELIABILITY MEASURES OF KENTUCKY’S
JURISDICTIONAL ELECTRIC DISTRIBUTION UTILITIES AND CERTAIN

RELIABILITY MAINTENANCE PRACTICES

RESPONSE TO COMMISSION’S SECOND DATA REQUEST DATED FEBRUARY 9, 2007

REQUEST 8

RESPONSIBLE PARTY: Jerry Carter

REQUEST 8. Refer to RUS drawing M1.30G “RIGHT-OF-WAY CLEARING GUIDE”
(“ROW Guide™), a copy has been provided in Appendix A.

REQUEST 8a. Is this type of clearance requirement appropriate for all areas of a
distribution system? If not, what types of exclusions or exceptions should be made?

RESPONSE 8a. No. Drawing M1.30G reflects a clear-cut approach which is impractical

and unachievable in most developed areas.

REQUEST 8b. If the distribution utility is not already following this guide, provide an

estimate of the cost and time-line to implement?

RESPONSE 8b. Farmers believes that strict adherence to drawing M1.30G is impractical

and unachievable in most developed areas. Regardless of the amount of money devoted to

meeting this guide, Farmers does not believe it could be achieved.
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FARMERS RURAL ELECTRIC COOPERATIVE CORPORATION

PSC ADMINISTRATIVE CASE NO. 2006-00494
AN INVESTIGATION OF THE RELIABILITY MEASURES OF KENTUCKY’S
JURISDICTIONAL ELECTRIC DISTRIBUTION UTILITIES AND CERTAIN

RELIABILITY MAINTENANCE PRACTICES

RESPONSE TO COMMISSION’S SECOND DATA REQUEST DATED FEBRUARY 9, 2007

REQUEST 9

RESPONSIBLE PARTY: Jerry Carter & Tony Wells

REQUEST 9. Refer to North American Electric Reliability Corporation (“NERC”)
standard FAC-003-1 “Transmission Vegetation Management Program” (“NERC Standard™), a
copy is attached in Appendix B.

REQUEST 9a. Does the company prefer the type of standard described in the NERC
Standard over the type of standard described in the ROW Guide? Explain why you prefer one
over the other.

RESPONSE 9a. Farmers believes that both standards fail to adequately take into account

the varying conditions found on distribution systems. Therefore, Farmers does not prefer one

standard over the other.
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REQUEST 9b. Refer to section R3 of the NERC Standard and substitute “distribution” for

“transmission.” Is the distribution utility capable of meeting the reporting requirements
described in the section? If not, why not?

RESPONSE 9b. Yes.

REQUEST 9c. Again referring to section R3 as applied to distribution, how many

sustained outages would be reportable for the calendar year 2006?

RESPONSE 9c. This information is not attainable.
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FARMERS RURAL ELECTRIC COOPERATIVE CORPORATION

PSC ADMINISTRATIVE CASE NO. 2006-00494
AN INVESTIGATION OF THE RELIABILITY MEASURES OF KENTUCKY’S
JURISDICTIONAL ELECTRIC DISTRIBUTION UTILITIES AND CERTAIN

RELIABILITY MAINTENANCE PRACTICES

RESPONSE TO COMMISSION’S SECOND DATA REQUEST DATED FEBRUARY 9, 2007

REQUEST 10

RESPONSIBLE PARTY: Tony Wells

REQUEST 10. Provide and discuss any right-of-way maintenance standard which is

preferable to those identified in questions 1 (sic) and 2 (sic) above.

RESPONSE 10. Farmers assumes that this request refers to questions 8 and 9. Farmers is

unaware of any right-of-way maintenance standard that adequately addresses the conditions

typically encountered in operating and maintaining a distribution system.
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FARMERS RURAL ELECTRIC COOPERATIVE CORPORATION

PSC ADMINISTRATIVE CASE NO. 2006-00494
AN INVESTIGATION OF THE RELIABILITY MEASURES OF KENTUCKY’S
JURISDICTIONAL ELECTRIC DISTRIBUTION UTILITIES AND CERTAIN

RELIABILITY MAINTENANCE PRACTICES

RESPONSE TO COMMISSION’S SECOND DATA REQUEST DATED FEBRUARY 9, 2007

REQUEST 20

RESPONSIBLE PARTY: Tony Wells

REQUEST 20. Can Farmers monitor System Average Interruption Duration Index
(“SAIDI”) and System Average Interruption Frequency Index (“SAIFI”) in addition to Customer
Average Interruption Duration Index (“CAIDI”)?

RESPONSE 20. Yes.




