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Investments have increased since
2005, however:

Permitting Issues

Weather Events

Investment Gap

Limited Maintenance
Increasing Number of Failures

Increase in Power Interruptions
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TRANSMISSION: e
SDISTRIBUTION:

Investment Gap by Region in 2020
Region Transmission Gap Estimate | Distribution Gap Estimate
w Florida $1.8 billion $2.4 billion
EF%EHEECNPIFV?S’}{:&T'%E%EJ Mid-Atlantic | $6.4 billion $11.8 billion
ELECTRICITY Midwest $1.4 billion $3 billion
INFRASTRUCTURE + % % Northeast $1.6 billion $6.4 billion
= Southeast | $10.9 billion $18.8 billion
Southwest 0 $2.4 billion
Texas 0 $2.3 billion
West $15.2 billion $10.3 billion
E Total $37.3 billion $57.4 billion
- Source: ASCE, “Failure to Act: The Economic Impact of Current Investment Trends
in Electricity Infrastructure,” 2012.
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BLACK&VEATCH

, Building a world of difference:

2015 STRATEGIC DIRECTIONS:
U.S. ELECTRIC INDUSTRY REPORT

Black & Veatch Insights Group

=) Power System
§ ' Engineering, Inc.

= Northern Neck

Dh

&Y Eletric Cooperstiye
452 Aging infrastructure
o0 [
438 _ Environmental regulation
& B
4.12 Aging workforce
404 Economic regulation (i.e., rates)
3.96 Emerging technology
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STATE OF THE

ELECTRIC
UTILITY ...

HERE'S WHAT THE UTILITY OF THE FUTURE LOOKS LIKE,
ACCORDING TO OVER 400 U.S. ELECTRIC UTILITY EXECUTIVES.

@UtilityDIVE
Brand Studio

In association
with

SIEMENS
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Aging workforce

Current requlatory model
Stagnant load growth

Federal emissions standards
Physical and cyber grid security
Disttibuted energy resources
Coal plant retirements

Grid reliability

Smart grid deployments

Renewable portfolio standards

En&rgy effitieﬂcy mandates AR
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**SNLFinancial

« SNL Financial — News and
financial information clearing
house.

* Collects information through
various mechanisms including

the Freedom of Information Act.

 Form 7 data available for
distribution cooperatives.

e Form 7 data available through
2011.

© 2016 Power System Engineering, Inc.

Northern Neck
4 Electric Cooperative
T

Handy-Whitman Index R
 Cost trends for utility construction.

 Published for the electric, gas and
water industries.
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Annual Distribution Plant Additions
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Annual Distribution Plant Additions - 30 Year Old System
(% of Total Plant)
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Annual O&M Expense Index
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What is the average age of your Cooperative’s
distribution system?

Where are older lines and equipment located?

To what degree do these older assets exist?

What condition are they in?

What do you operate, maintain, or replace?
And When?

What is your near-term and long-term plan?

13
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“The numbers underscore the value of, and need for,

aggressive asset management programs, in which utilities
actively assess the age and condition of their equipment,

evaluate the risks of repair or replacement, and plan for
replacements and upgrades long before system shocks

29
OcCcur.

- Black & Veatch Insight Group

© 2016 Power System Engineering, Inc. 14
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Asset Management
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Asset Management Presentation Outline %E’@f’:{‘n’%ﬁo“ﬁl‘u

. Objective -

e Components

 Distribution System Challenges

* Process

 Considerations

e Data Management

e Monitoring and Reporting

e Summary

© 2016 Power System Engineering, Inc. 16
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Asset Management Model E‘.‘:,L‘f‘::?:?oﬂrat.ve

Your Touchstone Energy” Cooperative ‘t}(

Objective: Enhance Performance to Deliver Increased Value

mm Controlling Managing
Performance o . = -
Operations Decisions
» Optimize Life Cycle Asset Value  Limited Resources » Management
— Transparency and Predictability — Personnel — Planning Decisions
— Defined Program and Basis —Time — Equipment Decisions
— Defined Process and Procedures — Financial — Exposure/Risk Tradeoffs
— Monitoring/Reporting/Control * Reliable System Operation — Rate/Service Tradeoffs
— Framework for Decisions — Optimize Performance Measures
— Documentation — Minimize Time to Restore
— Program Performance Assurance — Strengthen System

© 2016 Power System Engineering, Inc. 17
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Asset Management Path Eﬁf‘"&iﬂ%
R -l S

. |
|
SPORTUNITY =,

S
<_<mm OPPORTUNITY ‘f’

|

‘OPPORTUNITY'}
= OPPORTUNITY

1. Define Philosophy
. Identify Objectives
. Map Processes

. Develop Tradeoffs and Benchmarks
. Build/Integrate Guides and Procedures
. Implement Programs

. Collect and Monitor Key Data

. Report and Act on Outliers

© 2016 Power System Engineering, Inc. 18
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Asset Management Components %E’h‘;‘?’%ﬁo“ﬁl‘u

Hocurement ‘ Deployment ‘ Operations

1 !

System Planning —
Replacement/Upgrade - Inspection and Maintenance

Life Extension/Refurbish
Growth

T

© 2016 Power System Engineering, Inc. 19
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Asset Management Outcomes %E&‘P’%ﬁoﬁu

Your Touchstone Energy” Cooperative &1

« Optimize Processes
— Foundation for Inspection and Maintenance Program
« Resources, Schedules, Funding Requirements

— Framework for Equipment Decisions

+ Life Extension, Refurbish, Replace Decisions

— Methodology for Exposure/Risk Tradeofts

Visualize The

¢ QOutliers, Known Issues, Unforeseen
— Basis for System Planning End State!

« Expansion and Equipment Upgrade, Renewal Programs
— Program Decisions

* Changes in Funding
» New Methods

* Risk Adjustment

© 2016 Power System Engineering, Inc. 20
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Distribution System Challenges E&Pi&mﬁo@%

Large Number of Various Assets
— Transformers, Regulators, Conductor, Poles

Variety of Asset Life Cycles
— Long, Short, Interdependency, Past Installation Cycles

Variables Affecting Asset Life Cycle
— Age, Loading, Maintenance, Extension

Variable Exposure/Risk and Sensitivities on Systems

— Current Performance Metrics, Outage Sensitivity, Transfer Capability

© 2016 Power System Engineering, Inc. 21
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Asset Management Process E&‘f‘"&iﬂ%
 Establish Philosophy

— Desired Service Benchmarks

— Balancing Resources and Funding Levels
— Technology Platforms

— Local Customization

e Layout System Framework

— Inputs, Process, Decisions, Metrics, Monitor, Reports
— Assign Responsibilities

e Build Out Program and Guides

— Assumptions, Definitions, Tradeoffs, Control Limits, Triggers

© 2016 Power System Engineering, Inc. 22
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Asset Management Process %E’h‘;‘f‘"&iﬁn

o Detail Key Metrics
— Definitions

hec
— Monitor and Highlight Conditions Exceeding Limits

— Control Actions

e Monitoring and Reporting

— Trending, Charts, Frequency, Performance
— Drives Responsibility and Accountability

e Controlled Process Document
— Process Improvement

© 2016 Power System Engineering, Inc. 23
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Asset Management Considerations %E&‘P’%ﬁoﬁu

Your Touchstone Energy” Cooperative &1

» Upgrade, Replace, Refurbish Capital Planning
— Variable by System/Assembly/Component

o Strategies
— Run to Failure
— Time Based
— Condition Based

Categorize (Visibility)
Identification
Prioritize (Criticality)

Interdependence on Other
Systems/Assembly/Components

Forecasted Variables
Past Installation Patterns

— Reliability Centered
24
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Asset Management Considerations %ﬂﬁ%:’go:.gu
e Approach -
— Statistical (Limited Input Data)
— Element (High Visibility/High Consequence)
— Available Input Data (Record Keeping)

— Assumptions (Failure Rates, Impact, Recovery,
Consequence)

— Local Experience and Conditions

— Alignment Across Equipment Types and
Assemblies

— Resource Management

© 2016 Power System Engineering, Inc. 25
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Data Management %E&P’%&‘;&‘u

Your Touchstone Energy” Cooperative X

 ldentify Key Equipment Attributes

— Inventory? Statistics?

— Nameplate Data?

— Tracking?
* Process Runs By the Numbers

— Decisions/Actions driven by logic and experience
 |dentify Norms and Control Limits Compelling Vision

» Refine the Procedures
— Collect and Process Key Numbers

» Data Base Change Management
— Inspections/Replacements
— Failures: Special Case/Common Cause

New Perspective!

Relentless Execution

© 2016 Power System Engineering, Inc. 26
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Monitoring and Reporting E’.‘:,';‘f‘:c’?:?oﬁrat.ve

Your Touchstone Energy” Cooperative ‘t-)(

Collect Data
— Optimize Activity and Decisions

— Optimize Key Component and Assembly Life Cycle
Costs

Monitor

— ldentify Trending, Outliers, And Control
Limits/Triggers

Decisions

— Guide Actions Triggered By Outliers
— Analog Gray Area

Results

— Report and Act on Key Metrics

— Consistency and Frequency

— Responsibility and Accountability

© 2016 Power System Engineering, Inc. 27
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ik oy
S U m m a ry % Eﬁtthnegl(lllgoe;:ratwe

Define Philosophy

Identify Objectives

Map Processes

Develop Trade Offs and Benchmarks

Performance

Build/Integrate Guides and Procedures
Implement Programs

Collect and Monitor Key Data

Report and Act on Outliers

© 2016 Power System Engineering, Inc. 28




Engineering, Inc.
Northern Neck
Electric Cooperative

Your Touchstone Energy” Cooperative X
—

Equipment Maintenance

© 2016 Power System Engineering, Inc. 29
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Equipment Maintenance (BC) %E’Qf"%ﬁoﬂn
Equipment records on index cards

Change outs as necessary
In-house maintenance

“Run to Fail” maintenance strategy

© 2016 Power System Engineering, Inc. 30
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Equipment Maintenance Today E&‘P“&?ﬂz
* In-house equipment database linked to GIS data

!
£
<]

i

.| [IPURCHASEDATEEf.
|| |'PURCHASEPRICE =0

Add Record

© 2016 Power System Engineering, Inc. 31




e Power System
Equipment Maintenance Today ) e
e Track installs and removals

Compeny unber: W
==

CPE/1123021

I 11112424
I 8/24/2014

4028ME-2R2C-42

| .
— | -
MSEHSINGH |y CP571123021
| C—
Conlrol Serial Number:
| ERY
 ContolVokage:
ARNSSSEREGUBRER ) 028ME-2R2C-82 |

© 2016 Power System Engineering, Inc. 32
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Equipment Maintenance Today Electric Cooperatiye
o Equipment activity data on paper slips filled out by linemen -

WO /SO Number 357 24 ’ Job Number_7.5 777 Tshe) ol
S b
EQUIPMENT RECORD EQUIPMENT RECORD
v OCB Regulat Capacit OCB / Regulator Capacitor
Sectionalizer Voltmeter Sectionali Voltmet:
Location __Let Subetalion LocaonL e Sk, S -
< <
Pole No._Osso Fecolue . | Pole Grid No. Crae vt
| 200639
Phase __ ABL. : &\ Phase C
Installed Removed 7‘)‘) Installed Removed s
4 ~ | ¥ ) R v
Co. No. 13434 Co.No. _BdE” [ Co.No. R\~ Ca. No. Lo
il
Ser, No.___ 33% Ser. No._ wig2 Ser. No3-3134-04454" Ser. NoL [T 3 azouw
: GE=
Type _VWE Type VWE Type S, emend Type
L -1
Size Yook Size 400k Size _\\o | Size L !
OCB Setting OCB Setting _Ne g&sg OCB Setting 0OCB Setting
OCB Reading i pa OCB Reading  MJy OCB Reading OCB Reading
Completed By __5AS Date __1oliliz. Completed By B3> Date V2~ 23— 1‘{
Remarks__ Bt weldine 100 Cor Rc; FLL ! Remarks

b selhings © 4004, (2)108, (2) 182 Lomirg

Gnd %'aag: 1404, (2 1, (3136 Cumves {
o0

© 2016 Power System Engineering, Inc. 33
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Equipment Maintenance Today f Electrc Cooperatiye
* Report of in service equipment

11812018 In Service Reclosers Page: 1
Sub Feed Pole Number Installed  Company
Date Number Size Type Phase PhaseTrpCurve:

1 1 0417-1R 23052012 1180 35 WAL Z ZAZB
1 1 0415_1/24R 23052012 802 50 W4H 1 ZAZC
1 1 0415_1/24R B30/2012 S48 50 W4H Z ZAZC
1 1 0415_1/2-4R B3020M2 448 50 W4H 3 2820
1 1 0403-12R THARZMZ 718 70 W4H 1 2820
1 1 0403-12R TH&2ZM2 T0O 70 W4H 2z 2820
1 1 0403-12R TH20M2 658 70 W4H 3 2820
1 1 0403-11R-2L SHe2M2 482 50 W4H 1 2528
1 1 0403-13R SMe20M2 509 35 W4H 2z 2828
1 1 o401_112 EMT2012 363 35 W4H Z el b
1 2 O444-1_1/4L 122012 1150 70 WAL 1 ZAZC
1 2 Odad-1_1/4L 12M 02012 1022 70 WL 2 2820
1 2 Odad-1_1/4L 12102012 1021 70 WL 3 2820
1 2 O444-8 1740 SMT20M2 816 50 W4H 2z 25828
1 2 O444-28 121 2302012 624 50 W4H 3 2828
1 2 045511 SMT20M2 575 70 W4H 2 2820
1 2 0455 L2012 916 50 W4H 3 2820
1 2 Z 2820

O468-TR-2R aMnzZmz 8 7o W4H

© 2016 Power System Engineering, Inc. 34
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Equipment Maintenance Today %E’k‘;‘f"%ﬁoﬁu
* Report of in stock equipment

1182018 In Stock Reclosers By Company Number Page: 1
Company Size Twvpe PhaseTripCunse:
Number

1003 35 4L 2AZB

115 ris WAL 2A2C

1013 7o WAL 2AZC

10159 7o WAL 2AZC

1025 50 WViaH 2A2B

1025 50 “WaH 2828

1023 50 “WaH 2828

1025 50 “WaH 2828

1030 50 “WaH 2828

1031 50 “WaH 2828

1032 50 “WaH 2828

1034 50 “WaH 2828

1036 30 WaH 2AZB

1037 50 “WaH 2828

1035 50 “WaH 2828

1045 50 WViaH 2A2B

1043 50 “WaH 2828

© 2016 Power System Engineering, Inc. 35
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Equipment Maintenance Today %

* Preventive maintenance strategy (5 year cycle)
 Rotate equipment based on substation feeder areas

Recloser Maintenance

Location 2007 2008§ 2006} 20102011} 2012/ 2013} 2014)/ 2015 2016] 2017][2018] 2019][ 2020 2021 | 2022 2023

2024

|Lee - Osso

ILE -Rt 3
Comorn-Passapatanzy

[Comorn - Presidential Lakes

amorn - Indiantown

Office Hall - Rt 301

0208_1/4 (VW)

Oak Grove - Leedstown

Oak Grove - Leedstown

Oak Grove - Ebb Tide

Dak Grove - Westmoreland Shores

028-38_5/8R [VW)

Dak Grove Placid

Foneswood - Foneswood

[Foneswood - Chiltons

[Foneswood - Newland

\chisford - Currioman

© 2016 Power System Engineering, Inc.
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Equipment Maintenance Today Electrs Cooperative
« Third party maintenance company -

Three Phase Recloser Maintenance Record Entry

Co#: B641 PO#: TM#:  16046-A Serial #: 4051

Customer Mame: NORTHERN NECK_EC

Amps: 140 Make: Kyle

o Type:  WWE
Qil Condition Arrived: Oil Condition Returned: Closing Coil Type: Date
Used .
......... New S 120132KV _  10/15/2015

Repaired By: .ﬁdam Vann S Visual Inspection: Jerry Vann

Min Trip Amps: 280 Operations to Lockout: 4  Delay Curves: 2AZB
Phase A #1 Amps: 560 Tripping Time: 0.046 Reclosing Time: 2568
Phase A #2 Amps: 560 Tripping Time: 0,041 Reclosing Time: 3.293
Phase A #3 Amps: 560 Tripping Tirme: 2,523 Reclosing Time: 2 660
Phase A #4 Amps: 560 Tripping Time: 2.505 Reclosing Time: 13.63
Phase B #1 Amps: 560 Tripping Time: 0.042 Reclosing Time: 2.935
Phase B #2 Amps: 560 Tripping Time: 0.041 Reclosing Time: 3.286
Phase B #3 Amps: 560 Tripping Time: 1.456 Reclosing Time: 2.704
Phase B #2 Amps: 560 Tripping Time: 2.416 Reclosing Time: 13.88
Phase C #1 Amps: 560 Tripping Time: 0.041 Reclosing Time: 3.003
Phase C #2 Amps: 560 Tripping Time: 0.047 Reclosing Time: 3.312
Phase C #3 Amps: 560 Tripping Time: 2.076 Reclosing Time: 2.835
Phase C #4 Amps: 560 Tripping Time: 2.040 Redclosing Time: 13.35

Comments; Counter reading: before - n/fa, after- 8

© 2016 Power System Engineering, Inc. 37
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Equipment Maintenance Today: Pros and Cons "" Fictrc Coopraty

» Good program for record keeping of data

* Tied to GIS equipment locations

» Database program custom

* Maintenance data on paper outside of program

« Equipment tracking relies on paper slips

« Maintenance limited by number of spares

e Maintenance costs adds to budget

* Need better communications between departments

© 2016 Power System Engineering, Inc. 38




| Sk
Equipment Maintenance Today: Possible Enhancements "" Electek: Cooperatie

 Utilize third party record keeping program T

 Utilize mobile device for equipment tracking

* Reguest digital files from maintenance vendor

« Upload maintenance records, develop history

« Have periodic meetings to discuss progress on maintenance cycle

 Purchase additional spare equipment

© 2016 Power System Engineering, Inc. 39
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Inspections

© 2016 Power System Engineering, Inc. 40
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Pole Inspections (BC) %E‘%@“g%

« Pole inspections on 6 year cycle -
e Hand written reports from pole inspection company

FOR e Verification Inspection Report
SHEET NO. __ MAP INSPECTOR WL_

OF
BT 5 : v |
POLE NUMBER gé RERB‘IEF(;(B f INSPFECTION RESULTS E 5 E E
v 11 2z 1 3 FROD. /YR, & =0 | 1D | ND COMMENTS o s & 8
o o
/-3098 e . 8
LI QJM’:‘—M I U/ | =ss =1 I I O I P -2
/" fIR \Bolle || | — Lo = | 0| [ lsbbe
r - - 2L Eale A - |33 |- 8] L /é‘?ﬁ?_
é&&&.ﬁ_ﬂ; falle | — 145 | - . O |e—] -
(2R 1o K 4240l — OB LT Uy )| WA 3K KES 8 L | Deprs
_ /=2/-98 - S N . “‘“——8
Y ;ggﬁ{,e /L Dait [l geted eyl | — g - ; ELZ N 8 Ay,
L -7 = 1S 4 RS 4kS L :
/’?ﬁ% RERLE th.ﬁ_&' . , — |50 |- A 385 0 | Fdk
DGR fA Ve a0 | ulPks — |57 | —odne|veke [SKNS Meap 0| _ |~ |saus
4&-@5 /- IR Tl — w0 1= |ny LRI 2005 0 g me°
“£-3R bl =% = esmP -~ O |erlaces
/[,/ﬂf: ‘3?& AR — &3 - Ll 0 L \Rim S
8RR 1in = |54 = Yoy V27 0 | G5
235K -2R % (Batlin” | | | — &/ |[— 21.0F 8 v | s
I
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Pole Inspections E’.e';‘f‘“é?:;.i‘t‘.r
» Developed in-house pole inspection database program

Line and UG Inspection Data

Data Preparation Menu

Select Area For Inspection

Send OH Info To Line Inspection List
Send UG Info To UG Inspection List

Send LIList To IPAQ1 LIList
Send LIList To IPAQ1 LIList2
Send UGIList To IPAQ1 UGIList
Send UGIList To IPAQ1 UGIList2

Send LIList To IPAQ2 LIList
Send LIList To IPAQ2 LIList2

42
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Pole Inspections %Eﬁ%“}}ﬂn
 Switched to third party handheld data collection program | o
« Added third party inspection record display program

c];\
o ©O @J:e.r%‘. hurch
\ OverHead

43

© 2016 Power System Engineering, Inc.




Engineering, Inc.
,9 Northern Neck

Pole Inspections Today i) o
o Still using same pole inspection company with no digital capabilities -
« Switched to iPad handheld data collection program

le Inspections 1

eeeeeeeee

nnnnnnnnnnn

TN

TTTTTT

Transmission Fole

TAB7-7ER < : "
A S 4 aot190s !
AR7-TaR et - - =
© 2016 Power System Engineering, Inc. 44
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Pole Inspections Today
o Still using third party inspection record display program
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Pole Inspections Today: Pros and Cons "" Fletrc Coopertie

 Inspection cycle extended to 8 years -

 |Pad data collection program for inspectors - low cost and easy to use

* Inspections displayed graphically with problem identification

» Able to use less expensive inspectors

 Quickly generate paperwork for inspection billing using in-house database

e Requires my time to process data records

» Three sets of inspection records maintained

 Historical data not readily accessible
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Engineering, Inc.
Northern Neck

Pole Inspections Today: Possible Enhancements  Eiciric Cooperatie
Make data processing more user friendly

Provide training on in house programs
Consider other third party inspection programs
Make historical data more accessible
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Line Inspection (BC) %E@‘P"&iﬁ%
Relying on ride by of facilities as visual inspection

Line inspections not documented

Relying on data collected during pole inspections

RUS requires yearly inspections

a. 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.
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Line Inspection (BC) %2‘.%{’3;%“
e Looked for program to work on iPads -
« Found substation inspection program

» Performed pilot program for line inspection

*a minmax

TECHNOLOGIES

Choose SMART for your Digital Substation and Distribution Inspection Program

ubstation laintenance

& /'sset ‘eliability 'racking
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Engineering, Inc.
Line Inspection Today f Electrc Cooperatiye
* Web based program for inspections

SVIART 11 [SMARTest NNEC]

Max  Pat Henry [District: ALL] @ Review ~
‘ S Inspect Online ‘ Search: Incomplete Schedules ¥ All Substations v AlEquipmentTypes ¥ — Select Inspection Type — ¥ < Inspect Offline ‘
Inspect Schedule ID Inspection Type Edit Primary Inspector Last Inspected  #Equip  Quest Total Scheduled Start Date Date Modified Hard Offline
Online = < v ¢ Assigned Remaining Questions - < Copy

v v

ﬁ‘ Lyells - Nomini Grove 2016 Line Inspection
L ! ‘
‘Lyelk - Kremlin 2016 il.ine Inspection

Robley - Downings Line Inspection

o
O

Joey Gay 1910 17094 2016-01-14 2016-01-14 16:22

|
Joey Gay 872 7810 2016-01-15 2016-01-15 09:41 'O ‘D
|
2016-01-15 09:52 O ‘u

Joey Gay 502

n Lyells - Warsaw 2016 Line Tnspection | Joey Gay 1169 10455 2016-01-15 2016-01-15 09:54 :O ‘n
n Foneswood - Fonesood Line Inspection James Kely 734 6546 20160118 osorastess () ‘u
‘ <<First | 1 | 2 | {ast>> RowsPerPage 10 v 11to 15 0f 15 selected (Max Available 15) ", Export to Excel ‘ “. Exportas PDF ‘J
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Line Inspection Today

 Input pole and pad data from GIS

®

A A B | C | (§] | E F | ] |
1 Substation * Section * | EquipType* | Equipip* | Equip Name * Location | Sequence |
2 |Foneswood - Poles Foneswood 121 POLE 211551 T108-32_1/4L 490250
3 |Foneswood - Poles Foneswood 121 POLE 211552 T108-32L 490300
1 |Foneswood - Poles Foneswood 121 POLE 211773 T108-31L 490350
5 |Foneswood - Poles Foneswood 121 POLE 211772 T108-31L-1L 490400
5 |Foneswood - Poles Foneswood 121 POLE 211651 T108-30L 490450
7 |Foneswood - Poles Foneswood 121 POLE 211652 T108-29L 490500
3 |Foneswood - Poles Foneswood 121 POLE 211774 T108-28L 490550
3 |Foneswood - Poles Foneswood 121 PAD 237091 T108-28L-1R 490600
0 |Foneswood - Poles Foneswood 121 PAD 104570 T108-28L-2R 490650
1 |Foneswood - Poles Foneswood 121 POLE 211771 T108-27L 490700
2 |Foneswood - Poles Foneswood 121 POLE 211770 T108-26_1/2L 490750
3 |Foneswood - Poles Foneswood 121 POLE 211769 T108-26L 490800
A |Foneswood - Poles Foneswood 121 POLE 211542 T108-26L-5TUB 490850
5 |Foneswood - Poles Foneswood 121 POLE 260133 T108-26L-1/2R 490900
6 |Foneswood - Poles Foneswood 121 POLE 211630 T108-26R-1R 490950
.7 |Foneswood - Poles Foneswood 121 POLE 211541 T108-26L-1R-1R 491000
8 |Foneswood - Poles Foneswood 121 POLE 211540 T108-26L-1R-2R 491050
3 |Foneswood - Poles Foneswood 121 POLE 211620 T108-26L-1R-1AR 491100
'0 |Foneswood - Poles Foneswood 121 POLE 211619 T108-26L-1R-2AR 491150
‘1 |Foneswood - Poles Foneswood 121 POLE 211788 T108-26L-1R-2AR-1MP 491200
‘2 |Foneswood - Poles Foneswood 121 POLE 211626 T108-26L-2R 491250
'3 |Foneswood - Poles Foneswood 121 POLE 211625 T108-26L-3R 491300
‘4 |Foneswood - Poles Foneswood 121 POLE 211614 T108-26L-3R-1R 491350
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Engineering, Inc.
Northern Neck

Line Inspection Today ) Elcotric Cooperatie
 Inspect lines by feeder based on poles

@ Inspect by Map

Search: All Equipment v - Select Equip Type — v - sSelect Substation -—— ¥ - Select Section — ¥
S<bisty 1 | 2 | 3 4 | 5 | Last>> Rows Per Page 25 v 1to 25 of 734 selected (Max Available 734)

;teI;v Questions ”Equip ID i Equip Name T Equip Type i Substation i Section .Sequence Lat i Long

3 I?\en]aiﬂing < < < < < - < <

D 9 211551 T108-32_1/4L POLE [Pale] Foneswood - Poles Foneswood 121 e 38.100184607 |-76.886838345
O 9 211552 T108-32L POLE [Pale] Foneswood - Poles Foneswood 121 2 38.10021681 -76.886883298
O ) 211773 T108-31L POLE [Pole] Foneswood - Poles Foneswood 121 3 38.100830412 |-76.887762954
D 9 211772 T108-31L-1L POLE [Pole] Foneswood - Poles Foneswood 121 4 38.101042396 |-76.886939482
D G 211651 T108-30L POLE [Pole] Foneswood - Poles Foneswood 121 5 38.100993703 | -76.889047239
Q 9 211652 T108-25L POLE [Pole] Foneswood - Poles Foneswood 121 b 38.10122387 -76.890470196
3 ) 211774 T108-28L POLE [Pole] Foneswood - Poles Foneswood 121 = 38.101448275 -76.891928147
O 7 237091 T108-28L-1R PAD [Pad mounted equipment] Foneswood - Poles Foneswood 121 8 38.099968405 |-76.892372017
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Line Inspection Today E’.e';‘f‘“é?:;.i‘t‘.r
 Ability to inspect lines graphically
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Line Inspection Today %E@f‘"&?&’;&u
* |dentify work needed by pole or pad

ID: 206246

N ! ic Ic Inspection Question | Action ! Dllesults | D ‘
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Line Inspection Today %E’&‘P’%&“ﬁl‘u
» Work orders generated for work needed

= Equipment Details 3 WO Picture

Description:  Area Around Pad (Vegetation)

00000000 E®

* Action: Inspected v Man-Hours:
* Work Performed: | Describe Work Performed... Materials ($):
o
Expenses ($):
Comments: | Enter @ Comment to Supervisor

Credit Card ($):

Date Work Performed: | 01/19/2016 01:21 PM Credit Card User: - Select —

Clear Form
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Line Inspection Today Z& Pioctric Cooperative
™ Your Touchstone Energy” Cooperative ;S__)(
e Problems found during inspections
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Line Inspection Today %E’h‘;‘f‘"&iﬂn
* Problems found during inspections

IGH VOLTAGE
)OWER CABLES |

NORTHERN NECK ELECTRIC COOPERATIVE
WARSAW, VIRGINIA  Ph. 3332421
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Line Inspection Today E’.&‘f‘"&:ﬁ‘:ﬁl‘%
* Problems found during inspections
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Line Inspection Today: Pros and Cons "" Fictrc Coopraty

e Works with any device

 Able to do offline inspections and sync to cloud database

* Work orders developed for work needed

» Accountability trail to inspectors

* On track to inspect entire system in a year

« Requires two way syncing with GIS data

e Operations overwhelmed with problems found

« Extra maintenance causing budget concerns

© 2016 Power System Engineering, Inc. 59




] Sivi e
Line Inspection Today: Possible Enhancements %E’&P“‘cﬁoﬁu
Evaluate historical data functionality

Utilize photo attachment capabilities

Develop other applications for the program

Connect third party test results
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Questions? E’&L‘f‘::‘é:?oﬂranve

Your Touchst .tmmrmm;cbx
Erik S. Sonju, P.E.

Vice President — Power Delivery Planning & Design
Power System Engineering, Inc.
sonjue@powersystme.org

Charles Blecke, P.E.

Senior Utility Consultant
Power System Engineering, Inc.
bleckec@powersystme.org

W. Patrick “Pat” Henry

Vice President — Engineering
Northern Neck Electric Cooperative, Inc.
phenry@nnec.coop
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