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Objectives

Maintain PRECorp’s electric transmission, substation, distribution, and metering system on a
comprehensive schedule and scale that allows for work prioritization and changing requirements
while complying with:

— Rural Utility Service (RUS) requirements/recommendations

— National Electric Safety Code (NESC) requirements

— Western Electricity Coordinating Council (WECC) Regional Reliability Standard
— Institute of Electrical and Electronics Engineers (IEEE) standards

— American National Standards Institute (ANSI)

— Manufacturers’ recommendations

— Prudent utility practices

Enhance reliability and proactively reduce preventable outages for PRECorp’s members as
measured annually by duration (SAIDI,) frequency (SAIFI,) and momentary (CAIDI) outage minutes
as well as system-wide root cause analysis findings to drive maintenance and tightening programs
related to PRECorp’s worst performing circuits.

Extend plant life of PRECorp’s capital assets and help keep member rates cost competitive.

Provide a documented electric transmission, substation and distribution system maintenance policy
that clearly defines PRECorp’s employee expectations, defines specific maintenance work functions,
and ensures adequate training to personnel in the inspection, testing, and maintenance of
PRECorp’s electric system plant, equipment, and other facilities.


http://www.rurdev.usda.gov/RDU_Bulletins_Electric.html
http://standards.ieee.org/about/nesc/index.html
http://www.wecc.biz/Pages/Default.aspx
http://www.ieee.org/index.html
http://www.ansi.org/
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Magnitude

Distribution miles: 10,044
— OH single phase: 3,990
— OH three phase: 5,637
— Underground single phase: 275
— Underground three phase: 142

Distribution poles: 180,792

Transmission miles: 684.1
— 34.5kV: 55.0 (29 miles of 34.5 kV line in process of retiring)
— 69 kV: 565.7
— 230kV: 63.4

Transmission stations: 10

Distribution substations: 43

Transmission poles: 11,200

Total meters: 32,565 (these are the number mapped, not active meters)
Transmission delivery points: 23

Transmission wheeling points: 2

Regulators: 225 (estimated based on substation regulators)
— Substation regulators: 159
— Line regulators: 66

OCR’s: 519
Total Capacitors: 85



Schedule

PRECorp’s total electric system maintenance planning and delivery is predominately divided into fifths (1/5)
annually where at the end of a five-year cycle, the entire system has been systematically maintained.

% mE RHE .
i RE RE

WYOMONT{SPRING CREEK]-_EH

-1 PRECorp Substations

DHCKER ~ ) - . - mow P FEON
~ | TEEN
A — T — ey | T | T
N EB'\ | B [ e w,\‘] oo mow | maN el ED s N
N ‘ ] .
RID.
C 2 WENANADE
T, T RECLUSE2 L
S S e
TSN RRVADA - = —
S SIS S S HULETT ROD TSN
T l
T
TN
DON 1

KITTY]

-

—
ANCE[SUndance
T T SUNDANCE

CLES UNDANGE ADD. Lo
S SPRINGEN S
% rforsr S FEVADTE
lulo_uﬂnu«re H rage noaw bier —UEREsRo T

Ulric Hawken
wrodak Ty T S =
meerTegn
FOWDER RIVI Gk [ RozeT|aDD Maoraros
=

4,
WooRgROF T ADE. TN
CNEFI el
TN AJBER CREEX [ S
IO AN CPES

=l

s ‘ S - TN
TN l
TN ‘}
i’
TN

]

w

S BENTONITE s
Sy
nan DILLINGER
E’Ji TN
T4TN
y FIDDLER] L
lS:l EAST FIDPLER
TUEN
- Newoatte TN
HILEH 2061 o jEwfastie

TAR TZ0P HC! L‘pﬂé\
MDD 5 |_S
T =1 S WRIGHT Wrght
AYCER

e e bR N RIEHT ADD,

N
I ] I POACUPINE JECKLA DEWEY
N
S S TN
RESH RN REIN RBIW
Az




ME  RE g

WYOMONTSPRING CR EEK]-_Ia

= . PRECorp Transmission Line

DRCKER u ) - w maw B RO
s T L = T moaw FEE RETW FEEN BN RN I
H -
s | e 4 ma | mw | mow | W mow | men | omaw | T I
aN U sy 20 L z .
T |——' TSEN
T WENANADE
RECLUSE2 L
Te5N
19
TN ot N TE_[HULETT
= HULETT DD T
T4
TSN
TN et
ADON
TN
H
TN KITTY] :
. AR H siiiyoancgfFundanee
L‘ : UNDANCE ADD. 1N
SFRINGEN I
T - YHOLE
Ve oo TERERO H Ulric Hawgen e
onjalC U _@ o
h’ s - | moot T
HER R Gt ROZETIAL Voarcs
- UrT
1 MooRROF T ADP. T
ONEFI ._"3’""’ \
TN BAABER CREEK A -
oAy CRED | BE| ITE 'np e
ton
TN DILLINGER
=t
TN )
L EE FIDD R* Ll
LER M
TIEN )
Newestte TN
HILEHTZe e o EwfasTLE
N » E TPSH T
FRRTIOR '\E HCQOPr 1y
ADD
THN o HT Whight S
i RIEHTADD
— p— PLuAs N BUTTE \ .
TN
Voltage L L M
230 kV . moay O mE W rodcurilEfECKLA DEWEY
[
YY) 1 L S| mw
Y RESI maw R RETW : = e N
- wrw RN TR TR 7
=m=ms 34 5 kV To Be Refired R . o maw W AW AW R e




5 Year Line Patrol
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Pole Testing

12 year cycle
Do not test poles 14 years old — newer
2013 program

— Transmission 668
— Distribution 12,325

May trough September
Systematically throughout service territory
Historical 1.75% reject rate









Substation

2013 Detailed Inventory $
Monthly inspections
Annual infrared tests |
Annual weed control e et
Detailed testing and inspections

— 1/5 cycle

— Power transformer and apparatus

* Mobile sub installation/transmission switching

— Infrastructure
e Bus work
e Switches
* Getaways
— Ancillary equipment tests
e Controls
e Battery banks




Transmission

Annual aerial line inspection
— 684 miles

— September through November
1/5 Cycle

— Detailed line inspection
e 118 miles
e 1894 facility points

High water inspection
— 100’ from river, creek, lake, impoundment

Vegetation management
— ROW clearing



Aerial Inspection

Check overall condition of
structures

Look for and document any damage
to structure
* Poles

Cross arms
Braces
Insulators and ties
Conductors
Static line

— Pins
Check hardware on structure

e Look for and document obvious
gaps between bolts, nuts and
washers

Check for and document
broken/tracking/burnt insulators
and bells

Review and document condition of
conductor

e Sag (road crossings)

e Burn marks

e Broken strands

— Strands exposed and separated out
of splices

— Strands exposed and separated out
of armor-rod

Check for and document broken guy
wires

Inspect for broken avian protection
devices

Visually inspect and document
switch condition

Document any obstructions or
foreign objects on structures (e.g.,
bird nest, signs, etc.)

Specifically check and document any
trees in right-of-way

Check and document any breeches
in clearances in right-of-way (e.g.,
buildings, rock piles, cranes, chain
hoists, etc.)

Document all non-normal system
switch line-up conditions



Distribution

1/5 Cycle

— Detailed line inspection
e OH/UG
e 2014 miles
e 38,266 facility points

— Line patrol inspection
e 2014 miles

High water inspection

— 100’ from river, creek, lake, impoundment
Vegetation management

— ROW clearing

By Outpost

— 333 line miles/outpost average

— 6,400 facility points/outpost average
— 25 facility point inspections/outpost every work day



Detail Overhead Distribution Line Inspection Form Version 7
- Fix all corrective maintenance items safely at the time of inspection -

bstatis Circuit . . .
mpecor_________ e Detail Overhead Line Inspection
POLES CONDUCTOR
Latitude Longitude Road Crossing Clearance Height
Height Class, [Ambiant Temperature (F)
Picture of Structure Type Resag Yes ___ No ___ Fixed __|
|Brand on Pole Yes _ No __ Damaged Yes _ No __ Fixed __ |
Picture of Brand |Bird Caging at Splice Yes _ No __ Fixed __
Hammer from Ground to 6' Yes ___ No ___ ROW
Pole Ground Wire Damaged Yes __ No ___ Fixed ___ | |Trimming Needed Yes ___ No ___ Fixed __|
Ground Rot Yes __ No __ Clearing Needed Yes ___ No ___
Shell Rot Yes ___ No ___ Danger Trees Yes ___ No ___
Splitting Yes _ No ___ Fixed __ | SWITCHES
‘Woodpecker Holes Yes _ No __ Fixed __ | [Switch Number
Ground Level-needs filled Yes _ No ___ Fixed __ | |GOAB Yes ___ No ___
Leaning 15 degrees + Yes _ No __ Fixed __ | |Hook Stick Yes ___ No ___
Would | climb this pole Yes __ No ___ [Contact Secure Yes ___ No ___ Fixed ___
Condition: Excellent ___ Average___Poor___ Danger___ Switch Open ___ Closed ___|
GUYS/Anchor TRANSFORMERS
Tighten Yes _ No __ Fixed __ | N
|Replace Yes __ No ___ Fixed __ | |Picture of N: |
Guy Guard/Scratcher Yes _ No __ Fixed __ | |Oil Leak
Guy Bond Clamp Yes _ No ___ Fixed __ | |Burn Marks/Tracking
Replace Anchor Yes __ No ___ Fixed ___ | |Gap Arrestor
Damaged Strain Link Yes ___No ___ Fixed ___| |Black Transformers
[ CROSS ARMS/CROSS BRACES
Cross Arm Length 8 __ 10" Arrestor
Level Yes _ No ___ Fixed __ | |Blown Arrestor =
Split Yes _ No __ Fixed __ | |OCR .
Burn Marks Yes _ No ___ Fixed ___ | |OCR Reading A B C
Through Bolt Tight Yes __ No ___ Fixed ___ | |PRECorp ID A B {55
Brace Length 28' 36" ___ 42" __ | |Regulator Yes __ No ___
Damaged Yes _ No __ Fixed __ | |Regulator Count A B C
Brace Bolt Tight Yes _ No __ Fixed __ | |Regul N. plate Picture
INSULATORS Regulator Control N. plate Picture
Damaged/Broken Yes __ No ___ Fixed ___ | |Radio Noise _—
Tracking- Flashover Yes ___ No ___ Fixed ___| |Meter Loops |
|Broken Ties Yes _ No ___ Fixed ___ | |Foreign Objects = |
Loose Ties Yes __ No ___ Fixed ___ | |Damaged Bird Guards e
41/4 " Aluminum Bells Yes __ No ___ Fixed ___ | |Hotline Clamps o
Epoxilators Old Style ___ New Style ___ | |Loose Hardware ]
Damaged/Broken Yes __ No ___ Fixed Facility Bucket Accessable Yes ___ No ___
TDLE TAP LINE 100' or less from creek/river Yes __ No ___
F of Poles [Cutout Type
# of Transformers, Idle Service Yes ___ No ___
Size (KVA):5__ 10 15 25 375 50 75 [Capacitors On _ Off
# of Meter Loops Useable
|# of Cutouts Useable
NOTES

Signature.
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e Find it
e Fixit
e Document it







Meters

All in-service billing/revenue meters in the PRECorp service territory, will be divided into
homogeneous test groups based on date of purchase. A random sample from each homogeneous
lot will be selected, tested and statistically analyzed. The random test sample program as
described will begin in the tenth (10) year of meter service and continue annually thereafter.
Meters will be considered accurate for billing purposes if they register within +/- 2.00% under
test conditions. PRECorp’s normal practice is to have meters register within +/- 0.2%.

Additionally the program will meet the following qualifications:

e 100% testing of all meters by the manufacturer prior to shipment to
PRECorp;

e Quality assurance testing by PRECorp upon receipt of meters (testing
information will be loaded into PRECorp’s billing system for historical
reference;

e 100% testing of all meters returned from service;

 Monitoring of all in-service meters for performance through daily reads;
 Monitoring of customer usage abnormalities on a daily and weekly basis;
e Random sample testing of meters starting in the 10" year.



IVI ete rS ... continued

Demand

— Tested and verified at least once every three years. 1,300
meter tests/verifications annually

69 & 25 kV primary delivery

— Tested and verified once every six months
— 44 meter tests/verifications annually.
Residential Heat Rate

— Tested, verified, and inspected annually
— 100 meter tests/verifications annually
Accounts averaging over 50,000 kWh per month

— Tested and verified annually

— 1,750 tests/verifications annually
TOTAL 3500 annually

— Including random sample from each homogeneous lot




Data Management

Robust GIS and mapping system

Field work is valued and utilized
Company wide sharing of data

Use of technology to be more efficient
Real time system updates

Data mining and report generation
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Line Inventory - OH Dist
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Misc_RegulatorCount_C: Mull
Misc_RadioNoise: Mo
Misc_MeterLoops: Mo
Misc_ForeignObjects: Mo
Misc_DamagedBirdGuards: Mo
Misc_HotlineClamps: Yes
Misc_LooseHardware: Mo
Misc_BucketAccess: Mull
Misc_HighWater: Mo
Misc_CutoutType: MNull
Misc_ldleService: Mo
Misc_Capacitors: Mull
Misc_JointUse: Myll
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Questions
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