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Educational Background, Experience and Qualifications
Larry D. La Bolle

I earned a bachelor’s degree in Fisheries Resources from the University of Idaho in 1980,
and a M.S. degree in Fisheries Science from Oregon State University in 1984.

| was employed by the Idaho Department of Fishand Game from 1984 — 1990 asaresearch
biologist and regional fishery manager.

| joined Avista (then, The Washington Water Power Company Company) in 1990, and
served in a range of technical and project-management roles that included facility siting,
public involvement and hydropower licensing. In subsequent assignments, | served as
director of community and economic development, general manager of Avista/Chelan,
LLC, and director of electric and natural gas operations, where | also formed and initially
led the Company’s asset management group. From 2005-2018 | served as director of
federal and regional affairs, and since that time, have served in my current role leading the
Company’s electric reliability strategy. I have extensive experience in state and federal
regulatory matters, including representing the Company in a variety of regulatory
processes, preparation of reports, testimony and exhibits, sponsoringtestimony as a witness
in numerous rates proceedings, and more recently, considerable experience assisting with
discovery in this proceeding.
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Executive Summary

Based on our analysis, Asset Management recommends continuing with our current 20
year cycle for the Wood Pole Management program. We examined several different
alternatives and some do provide more a little more value but potentially require very
significant initial capital costs well beyond current levels.

Avista has between 233,000 and 244,000 wood poles in our Electric Distribution
system. These poles physically support most of the Electric Distribution infrastructure to
keep the conductors and other components a safe distance from the population and
avoid injuries. We examine here the different strategies for maintaining our wood poles
and attached components to find the best strategy.

The Wood Pole Management program inspects and repairs or replaces distribution
wood poles, cross-arms, insulator pins, insulators, pole guying, cutouts, primary and
secondary connectors, lightning arresters, grounding, and Overhead Distribution
transformers. This analysis covers distribution wood poles, cross-arms, insulator pins,
insulators, and pole guying. The Transformer Changeout Program analysis will cover
the primary and secondary connectors, secondary conductors, lightning arresters,
grounding, and Overhead Distribution transformers.

The Wood Pole Management program supports our Safe & Reliable Infrastructure
strategy. Specifically, Wood Pole Management strives to invest in our infrastructure to
achieve optimum life-cycle performance — safely, reliably and at a fair price. The
program meets this objective by providing the best customer internal rate of return that
will fit within our capital and Operations and Maintenance budget constraints.

We selected continuing our 20 year inspection and maintenance cycle (see the table
below) based on a good customer internal rate of return and alignment with our
historical budget limitation of around $22 million in Capital dollars for Wood Pole
Management and Grid Modernization.

We examined several alternatives that included a 5 year, 10 year, 20 year, and 25 year
inspection cycle time as well as the impact of Grid Modernization work on the related
Wood Pole Management work. While the 5 year cycle did provide a better Customer
Internal Rate of Return of 8.85%, the 5 year cycle Operations and Maintenance costs
exceeded our historical spending constraint. The 20 year inspection cycle provided the
best Customer Internal Rate of Return for both the case that includes adding the
Transformer Changeout Program work of replacing all pre-1981 Overhead
Transformers and our current practice of replacing transformers that functionally have
failed while meeting the Operating and Maintenance budget constraints. Any changes
to the Transformer Changeout Program are covered in a different document and
remains independent of this analysis.
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Alternative CIRR NPV of Life- NPV of Risk Benefit/ Risk
Cycle Costs Cost Reducti

Ratio on
Ratio

Base Case 6.03% $1,016,381,966 $509,538,239

WPM 20 Year Cycle 8.00% $817,592,755 $351,165,376 1.243 0.194
without Transformer

Changeout Program

TCOP)

7.94%  $799,251,117 $304,232,511 1.272 0.257
8.85%  $650,557,189 $104,155,317 1.562 0.623
7.85%  $812,124,615 $279,737,157 1.252 0.283
7.46%  $894,569,506 $389,231,116 1.136 0.134

WPM 20 Year Cycle with Br@{elZ $922,761,015 $481,637,684 1.101 0.030
TCOP and Grid Mod

Based on the analysis and selection of the 20 year inspection cycle, the table below
shows a projection for the Capital and O&M budgets required to support the program.

Budget Year 1 Year 2 Year 3 Year 4 Year 5
o-ini-ll $11,669,045 $13,025,585 $13,742,601 $14,047,041 $15,078,248
$803,810 $803,810 $833,885 $847,704 $880,576

Any delays in implementing the Wood Pole Management program strategy as
envisioned will delay the immediate benefits and take 20 years based on the current
inspection cycle to recover the long range value of the strategy.

We recommend continuing the Wood Pole Management program on its 20 year
inspection cycle and follow-up work strategy. Any delays in the work will impact
reliability and system performance. Ultimately, the Capital Planning Group makes the
final budget decisions and selects or modifies the strategy implemented based on
current budget constraints and Avista’s strategic initiatives.

Purpose

Asset Management maximizes the life-cycle value of Avista's physical assets. Our team
researches and collaborates to integrate knowledge, discover insight, and lead with
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intelligence in order to achieve Avista's strategic objectives. Avista invests in our
infrastructure to achieve optimum life-cycle performance — safely, reliably and at a fair
price. We focus on sustaining safe systems that deliver energy effectively and
efficiently at all times.

Asset Management reviews programs periodically to ensure they accomplish their initial
objectives and bring them into alignment with current corporate strategic objectives.
Tracy West analyzed the Wood Pole Management (WPM) program in 2012, so five
years have elapsed since the last review. Furthermore, our Vice-President, Heather
Rosentrator, requested Asset Management analyze and justify our current capital
spending on Electric Distribution assets.

Scope

The WPM inspects and repairs or replaces distribution wood poles, cross-arms,
insulator pins, insulators, pole guying, cutouts, primary and secondary connectors,
lightning arresters, grounding, and Overhead Distribution transformers. This analysis
covers distribution wood poles, cross-arms, insulator pins, insulators, and pole guying.
The Transformer Changeout Program (TCOP) analysis covers cutouts, the primary and
secondary connectors, lightning arresters, grounding, and Overhead Distribution
transformers. Primary conductor analysis was analyzed independent of the Wood Pole
Management program because WPM addresses very little primary conductor.

While WPM and Grid Modernization are related programs, this documented discusses
Grid Modernization as it relates to WPM and leaves its justification for another report.
Grid Modernization has several other drivers that are not associated with WPM such as
road moves, Distribution automation, re-conductoring, TCOP, and other drivers.

Currently, the WPM program inspects all electric Distribution Wood Poles on a 20 year
cycle followed by the work identified to repair or replace components from the
inspection. The inspection covers all wood pole and all equipment attached to the pole.
Predominately, the inspection covers the wood pole, attached crossarms, insulator,
insulator pins, Distribution overhead transformers, grounding, lightning arresters,
cutouts, and wildlife guards installed on transformers. The inspection includes a visual
inspection of the pole and attached components, boring and checking for internal rot as
well of external visual inspection of the pole checking. The specifics of the inspection
portion of WPM is outlined in the “Specification for the Inspection of Poles”
(Specification S-622). The follow-up work to the inspections is covered specifically by
the following documents in the Distribution Feeder Management Plan (DFMP) —
Structure-Specific Programs found at Avista’s sharepoint site: DEMP — Structure-
Specific Programs — Design Criteria Manual - All Documents.

In order to align the assets better in the analysis, wood poles, attached crossarms,
insulators, guying, and insulator pins were analyzed in the WPM models. The overhead
transformers, cutouts, grounding, lightning arresters, and wildlife guards were analyzed

Page 8 of 397


http://sharepoint/departments/AssetMain/Distribution%20Feeder%20Management%20Plan%20DFMP/Forms/AllItems.aspx?RootFolder=%2Fdepartments%2FAssetMain%2FDistribution%20Feeder%20Management%20Plan%20DFMP%2FDFMP%20%E2%80%93%20Structure%2DSpecific%20Programs%20%E2%80%93%20Design%20Criteria%20Manual&FolderCTID=0x0120008D52F0EE426EFC40A731D5D8D3776E03&View=%7b4F5E85FC-0438-4D37-BB25-407E887D5C2B%7d
http://sharepoint/departments/AssetMain/Distribution%20Feeder%20Management%20Plan%20DFMP/Forms/AllItems.aspx?RootFolder=%2Fdepartments%2FAssetMain%2FDistribution%20Feeder%20Management%20Plan%20DFMP%2FDFMP%20%E2%80%93%20Structure%2DSpecific%20Programs%20%E2%80%93%20Design%20Criteria%20Manual&FolderCTID=0x0120008D52F0EE426EFC40A731D5D8D3776E03&View=%7b4F5E85FC-0438-4D37-BB25-407E887D5C2B%7d

Exh. JD/LL-2

in different models for the Distribution transformer and combined in the final analysis to
reflect the full WPM program budgets and impacts.

Duration of the strategy — 5 years

Objectives, Assumptions, Constraints

Objectives

From Avista’s Strategic Plan (Avista, 2017), the Wood Pole Management program
supports our Safe & Reliable Infrastructure strategy. Specifically, WPM strives to invest
in our infrastructure to achieve optimum life-cycle performance — safely, reliably and at a
fair price. WPM meets this objective by providing the best customer internal rate of
return (CIRR) that will fit within our capital and Operations and Maintenance (O&M)
budget constraints.

Assumptions

Table 1 lists specific assumptions used in the analysis for WPM and the WPM portion of
the Grid Modernization program.

Table 1 Model Assumptions

Assumption Source of Assumption

Average Customer Impact Value per Combination of average customer outage

event = $24,431 value, average outage duration, and
average number of customers impacted

12,000 randomly selected poles Simplifying assumption

represent all 244,000 wood poles

Ages of the crossarms, insulators, and Simplifying assumption

insulator pins are the same age as the

pole

All corrective and planned replacements  Majority of the work is currently

are performed by contractors using the completed by contractors. Costs based

contractors pricing on weighted average price based on

number of units per contract price
(Maintenance)
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Assumption Source of Assumption

All poles have one crossarm, four
insulators, four insulator pins, and guying

All poles have the same failure curve

For the 20 Year WPM Cycle models, the
time period between detection of a
problem with a component’ failure is 20
years with a detection probability of
100%.

For all but the 20 Year WPM Cycle
models, the time period between
detection of a problem with a component’
failure is 20 years with a detection
probability of 100%. However, they only
replace the components that will fail
between the inspection intervals.

The only deteriorated equipment replaced
is the components that will fail before the
next inspection and follow-up work

A pole or crossarm is assumed to have
failed when it no longer has the required
strength to survive a one in 50 year
storm.

Other components replaced are assumed
to have indication they no longer meet
their functional requirements.

The probability of failures for each of
these assets is based on Wood Pole
Management inspection results using this
assumption so that the probability of
failure reflects the probability that the pole
has a component and that component
has failed. This method is selected
because we don’t have an inventory for
insulators, insulator pins, and guying. So,
except for the wood poles themselves,
the MTTF's for all components does not
reflect the components actual MTTF but
two different probabilities, i.e. probability
that the pole has the component and the
probability that it failed.

Simplifying assumption since more than
90% of the Distribution poles are cedar
(see Table 10 below)

Simplifying assumption for the model

Simplifying assumption for the model

This is a follow on assumption based on
the assumption directly above.

No longer meets its design criteria.

No longer meet their design criteria. As
an example, if an insulator shows signs of
cracks or ultraviolet damage, they no
longer have their full insulation
capabilities and are considered functional
failures.
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Assumption Source of Assumption

Remaining assumptions are standard See the Asset Management Standard
assumptions Assumptions document for more details

Input for the failure curves shown in Figure 1 through Figure 6 come from the Wood
Pole Management Inspection database (Pickett). In order to fully understand what is in
the Wood Pole Management Inspection database and how it is used, an Asset
Information Strategy is needed and is discussed below in the Gaps in current Strategy
and Objectives section below. These failure curve provide the basis for predicting
future failures based on the age of an asset and shown the unreliability of the asset as a
function of age in hours. Some of the failure curves in Figure 1 through Figure 6 and
Table 2 through Table 7 were adjusted from their historical failure curve to represent
changes in policy that affect how the future failure curves will appear and the changes
are noted for each table as appropriate. Table 2 through Table 7 summarize each of
the failure curves into the corresponding failure equations used in the model and the
Mean Time To Failure (MTTF) as a point of reference. The MTTF only allows you to
simply compare how the reliability of a component compares to a different component.
For better explanations of the failure curves and their associated equations, please see
the “Training for New Employees - Weibull.pptx” located at: Training for New Employees
- Weibull.pptx. The specific equations for all failure curves can also be found in the
Avalilability Workbench Users Guide at AvailabilityWorkbench Letter.pdf.

2016 Pole Cumulative Probability

B20:5.4426+05
B50: 6.934E+05

PO; 0%

Unreliability (%)

T
a3 5262 6AIE+O 7.808E+
Time

Figure 1 Cumulative Probability plot for Unreliability for Distribution Wood Pole Replacements from the AWB Models*
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*Note: Time is in Hours

Table 2 Failure Curve Values for Distribution Wood Pole Replacements

Bi-Weibull Failure Curve — Set #1 Values Set #2 Values
Wood Poles Replacement

Characteristic Life - h 5190639 Years

85.74 Years

Inspection Data

[CEESEREND=T |

o :

Wood Pole Wood Pole Management
Management Inspection Data

*Note: These values were adjusted from a MTTF of 85 years to account for changes in
WPM Policies that replaces pole in inaccessible areas instead of reinforcing them.

2016Cross Arm Cumulative Probability

90| n: BSE05
p:605

o o
-LI6E+05
70

Eta estimator

£:0.01904

i

B10:47E+05
B20: 5.474E+05.

§

B50: 6.84E+05

§

PO: 0.0005848%

Unreliability (%)

17026404 64226404 24236405 9.146E+

Time

Figure 2 Cumulative Probability plot for Unreliability for Distribution Crossarms from the AWB Models*

*Note: Time is in Hours

Table 3 Failure Curve Values for Distribution Crossarms

Weibull Failure Curve — Crossarms Weibull Values

Characteristic Life - h 97 Years
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Weibull Failure Curve — Crossarms Weibull Values
Shape Parameter - b 6.05

Offset - g -13.24 Years
Mean Time To Failure (MTTF) 78 Years

Source of Data Wood Pole Management
Inspection Data

2016Guying Cumulative Probability

¢ 11046406
$:6.599
7 -1 $3TEH05

p:0.9974
[Eta estimator £:0.006602

B10: 6.014E+05
820! 696E+05
20 BS0: 8.608E+05

20 PO: 0.0007237%

Unreliability (%)

o7 4.486E+04 2071E+05 9556+

Figure 3 Cumulative Probability plot for Unreliability for Distribution Pole Guying from the AWB Models*

*Note: Time is in Hours

Table 4 Failure Curve Values for Pole Guying
Weibull Failure Curve — Guying Weibull Values
Characteristic Life - h 126 Years
Shape Parameter - b 6.599
Offset - g -20 Years
Mean Time To Failure (MTTF) 98.25 Years
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Weibull Failure Curve — Guying Weibull Values

Source of Data Wood Pole Management
Inspection Data

2016Insulator Cumulative Probability

n: 7.976E+405
:5.005
70

00882
[Eta estimator :0.02041

B10:5.088E+05
B20:5.911E+05
B50: 7.413E+05

PO: 0%

10

Unreliabilty (%)
S 8 8 " N @ 308 3
L | 1 L L | 1 | | |

01
2.405E+04 7.6ME04 243E+05 7.724E+¢

Time

Figure 4 Cumulative Probability plot for Unreliability for Pin Insulators from the AWB Models*

*Note: Time is in Hours

Table 5 Failure Curve Values for Pin Insulators

Weibull Failure Curve — Insulator Weibull Values

Characteristic Life - h 91 Years
Shape Parameter - b 5.005
Offset - g 0 Years
Mean Time To Failure (MTTF) 84.6 Years

Source of Data Wood Pole Management
Inspection Data
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2016 Pins Cumulative Probability

0:7.91E405
Bi4405
%0

09736
00441

[Eta estimator
B10: 4.746E+05
B20:5.627E+05

B50: 7.279E+05

PO: 0%

Unreliability (%)
S 8 g - N e @ 5 3 8 8
I 1 1 1 I 1 1 I I 1 1

432 5302 6507E+04 7.986E+(

Figure 5 Cumulative Probability plot for Unreliability for Insulator Pins from the AWB Models*

*Note: Time is in Hours

Table 6 Failure Curve Values for Insulator Pins

Weibull Failure Curve — Insulator Pins Weibull Values
Characteristic Life - h 90.3 Years
Shape Parameter - b 4.405

Offset - g 0 Years

Mean Time To Failure (MTTF) 83.1 Years

Source of Data Wood Pole Management
Inspection Data
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2016 Pole Reinforcement Cumulative Probability

[Eta estimator
£:0.05082

B10: 6.0656+05
B20: 7.89E+05

B50: 11746406

PO: 0%

Unreliability (%)
[ S S SUL S B SRR BN SR

9072 IIUE+04 L759E+05 7.742E+
Time

Figure 6 Cumulative Probability plot for Unreliability for Distribution Wood Pole Reinforcements from the AWB
Models*

*Note: Time is in Hours

Table 7 Failure Curve Values for Distribution Wood Pole Reinforcing
Weibull Failure Curve — Reinforce Poles Weibull Values
Characteristic Life - h 152 Years
Shape Parameter - b 2.852

Offset - g 0 Years
Mean Time To Failure (MTTF) 134 Years**

Source of Data Wood Pole Management
Inspection Data

**Note: These values were adjusted from a MTTF of 109 years to account for changes
in WPM Policies that replaces pole in inaccessible areas instead of reinforcing them
with stubs.

Constraints

Budget constraints and decisions have generally limited the Capital spending on WPM
and Grid Modernization to about $22 million (see Table 9) in the past. These
constraints have limited the Grid Modernization the most and prevented the program of
achieving the desired 60 year cycle. Based on 2012-2016 of 414 completed miles for

Page 16 of 397



Exh. JD/LL-2

Grid Modernization, Avista is currently averaging ~ 84 year cycle time to complete all
feeders instead of the desired 60 year cycle (see the file named “FW Grid
Modernization Approximate Cycle Time Based on Current Program Funding .msg” for
the calculation of current Grid Modernization cycle time).

Current Position

Avista estimates our system contains between 244,000 to 233,000 Distribution poles.
Currently our Maximo system documents just over 200,000 poles. Our ongoing 20 year
inspection and inventory of our poles completes its first cycle in 2027 ideally when we
should have something that reflect a complete pole inventory of our electric distribution
system. Table 8 shows some key facts about the electric distribution system and the
WPM program. The quantity of poles in Table 8 is the high end estimate based on an
initial estimate from 2006 and the estimate of 233,000 poles comes from the average
number of poles per mile multiplied by the number of Overhead Distribution mileage
listed in Table 8 (this method does ignore non-wood street and area light poles that are
not normally inspected). The Overhead Distribution mileage comes from a data pull of
Avista’s Facility Management (AFM) system that is performed periodically. The average
wood pole age comes from Maximo data for all poles with a known installation date (see
Figure 8 below). The remaining data in Table 8 are standard values derived using the
processes outlined in the “Asset Management Standard Assumptions” by the Asset
Management group.

Table 8 Distribution Wood Pole Key Facts

244,000 Poles (estimated)

Mean Time To Failure (MTTF) — Wood Poles only BEREGES
5 Year OMT Average — Pole Rotten 43.8 Events per Year

Average Number of Customers Impacted per 80.55 Customers
Event

Average Duration of Event 4.82 Hours

Criticality Ranking (1 — Least Critical and 5 — 2 for 2016
Most Critical)
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Based on data extracted from Avista’s financial system, Table 9 shows our historical
spending on WPM and Grid Modernization for the past 5 years (see AM - Capital
Spending Status - Summary - rev 1.xIsx for Capital Spending, see MAC 215 for
2016.xlIsx for 2016 O&M Spending and see AM - MAC Budget Analysis - by Task.xIsx
for 2012-2016 O&M Spending in Asset Maintenance tab). Prior to 2012, the Grid
Modernization program had not been fully implemented, so we did not find as much
value in going back in history beyond 2012. The O&M spending for WPM comes from
the same source and splits between WPM and Grid Modernization so that the WPM
stays on a 20 year inspection cycle. Historically, the 20 year cycle for WPM has come
from the miles completed by WPM and Grid Modernization. The two programs in the
past have used the same inspection results for planning and accomplishing the same
work of the WPM program. Grid Modernization expands upon the WPM portion and
includes many more program drives and work scope beyond what we discuss in this
document. What this means is that as the miles of Grid Modernization is changed, the
miles of WPM work must change in the opposite direction so we maintain a 20 year
cycle. So if we do more miles of Grid Modernization work, we can reduce the number of
miles WPM must perform by an equal amount.

Table 9 Historical Spending on Distribution WPM and Grid Modernization Programs

5 Year

Program Year 2012 Year 2013  Year 2014  Year 2015 Year 2016 Average

Wood

Pole

Zna;”agem $10,064,203 $9,258,713 $9,512,319 $9,111,453  $8,601,732  $9,309,684
Capital

Spending

Wood
Pole
Managem $758,923 $564,222  $485,930  $455,991 $639,924 $580,998
ent O&M
Spending

Wood

Pole

VEWEREUE Not Provided  $813,178 $818,778 $706,686 $789,631 $782,068
ent O&M

Budgets

Grid

Moderniza

tion

Capital

Spending $7,362,925 $6,217,686 $8,683,159 $11,944,561 $9,476,167 $8,736,899
— ER 2470

Portion

Only
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The WPM O&M Budgets identified in Table 9 come from the file named, “Budget
Requirements OM 4-21-2017.xIsx” and represents the budget needs to maintain the
program based on the current program according to Asset Maintenance. O&M budget
cuts reduced the available funding, so we modified the inspection scope to reduce the
costs by reducing the number of poles inspected and relied upon a backlog of work to
keep the program on the 20 year inspection cycle. Figure 7 shows this very fact. You
see the number of poles inspected is directly related to the O&M budgets. Additional
O&M savings also came from a policy to not inspect poles on Grid Modernization
feeders 60 years old or greater since they will be replaced per the Grid Modernization
strategy. When you compare the WPM O&M spending to the O&M budget in Table 9,
you see the level of the budget cuts equaling an average of $200,000 per year below
needed levels. For the past 8 years (2009 through 2016), Avista has inspected an
average of 12,370 poles per year which is near the planned number of 12,200 poles per
year for a 20 year cycle with a total population of 244,000 poles. In 2017, the backlog
will be gone and unless the O&M budget is restored to the WPM program, our cycle
time will begin to approach a 25 year cycle.

Cost and Work Trends for Wood Pole Management
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Figure 7 O&M Cost and Inspection Trends for WPM

Table 10 shows the structure types and material types for known poles from the same
data used to create the age profile in Figure 8. Cedar poles dominates the pole material
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(>90% of the population) and supports the assumption of treating all poles with the
same failure curves. Structure types are dominated by Distribution Pole and Service
Pole structure types (~ 78% combined of all structure types) and supports treating all
poles as the same structure type.

Table 10 Detailed Population by Structure Type and Pole Material

Structure Type Cedar Fir Laminated Larch Other Pine Steel Grand Total
for Structure

Type

1.714% 0.015%  0.000% 0.053%  0.000% 0.002%  0.030%  1.814%
0.003% 0.000%  0.000% 0.000%  0.000%  0.000%  0.000%  0.003%
0.007% 0.000%  0.000% 0.000%  0.000% 0.000%  0.000%  0.007%
0.008% 0.000%  0.000% 0.001%  0.000%  0.000%  0.000%  0.009%
68.909% 0.315%  0.014% 5.168%  0.034% 0.003%  0.087%  74.530%
1.314% 0.001%  0.001% 0.022%  0.000%  0.000%  0.003%  1.341%
0.000% 0.000%  0.000% 0.000%  0.003%  0.000%  0.000%  0.003%
1.867% 0.030%  0.001% 0.153%  0.001%  0.000%  0.001%  2.053%
0.003% 0.000%  0.000% 0.000%  0.000%  0.000%  0.000%  0.003%
0.695% 0.007%  0.000% 0.143%  0.000%  0.000%  0.002%  0.846%
0.022% 0.000%  0.000% 0.000%  0.000%  0.000%  0.000%  0.022%
0.015% 0.001%  0.000% 0.003%  0.003%  0.000%  0.000%  0.022%
0.012% 0.000%  0.000% 0.000%  0.000%  0.000%  0.000%  0.012%
0.089% 0.002%  0.000% 0.004%  0.000%  0.000%  0.000%  0.095%
9.990% 0.324%  0.000% 0.891%  0.002%  0.009%  0.018%  11.233%
4.552% 0.025%  0.000% 0.861%  0.000%  0.000%  0.286%  5.724%
1.978% 0.071%  0.001% 0.073%  0.024%  0.000% 0.135%  2.282%
0.001% 0.000%  0.000% 0.000%  0.000%  0.000%  0.000%  0.001%

Grand Total for Pole 91.179% 0.790%  0.016% 7.372%  0.067%  0.014%  0.562%  100.000%
Material

Figure 8 shows the model age profile based on poles with known ages from Distribution
WPM database (see the following file for the data used: Health Index Work rev 1.xIsx).
The MTTF and the failure rates based on pole age come from the failure curves
developed and shown in Figure 1 and Table 2. Figure 8 shows the model population
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Distribution Wood Pole Age Profile
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Figure 8 Electric Distribution Wood Pole Population Distribution and Failure Rate based on Pole Age

Figure 11 shows a definite trend upwards in pole usage for Storms. We did see
unusual storms in 2014 and 2015 and we also saw an associated increasing trend in
the number of Major Event Days (MED) except for 2016. The number of MED
contributes to the trend upwards in quantity of material used for each year. However,
the year 2016 also used about the same number of poles as 2013 despite not having
any MED to contribute to the storm damage. The potential trend of major storm events
poses a threat to the entire distribution system. An article titled “ClimateWise launches
two reports that warn of growing protection gap in insurance due to rising impact of
climate risks” published by the Cambridge Institute for Sustainability Leadership. The
article suggests major storm frequencies have increase by 6 fold and anticipates major
storms occuring approximately once every 17 years (Cambridge Institute for
Sustainability Leadership, 2017). As antidotal evidence, Avista has experienced two
storms classified as one of the worst storms in history. The first storm was the 1996 Ice
Storm (NOAA National Centers for Environmental Information, 2017) which NOAA
identified as the worst ice storm in 60 years and the second storm was the 2015
November wind storm (Brunt, 2017) that broke the record for customer outages set by
the 1996 Ice Storm. Further analysis may be warranted in the future.
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Figure 12 through Figure 15 continue to show trends upwards in the number of poles
used in Grid Modernization and WPM (see Poles Crossarms Cutouts Replaced for
2012-2016 for ERs 2470 2055 2059 2060.xIsx and Stock 2012-2016 for ERs 2470 2054
2055 2060.xIsx for the associated data). Though, we may potentially see the number of
poles used in Grid Modernization to drop as future work potentially could include
feeders that have been inspected and maintained by WPM in the recent past.

WPM Related Events
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Figure 9 WPM Related OMT Events (Includes Arresters, Crossarm-rotten, Cutout/Fuse, Insulator, Insulator Pin, Pole
Fire, Pole-rotten, Squirrel, Transformer - OH, and Wildlife Guard OMT Sub-Reasons)

The current trend in WPM related events in OMT continues to improve as seen in
Figure 9 with each year’s work on WPM, Grid Modernization, TCOP, and other work.
The drivers for this improvement comes from improve trends in Overhead Transformer
failures associated with TCOP replacing many older transformers, Squirrel events
decreasing as more wildlife guards are installed on Overhead Transformers, and Cutout
failures dropping with cutout replacements and better fuse coordination. However, the
number of OMT events associated with Pole-rotten is growing a little each year as seen
in Figure 10 and Figure 16. The Pole-rotten trend remains small but noticeable and we
anticipate it to continue for the near future.

The data for Figure 9 and Figure 10 came from OMT Failure Data\Quarterly\Quarterly
OMT Failure Data 2016.xlsx and Figure 16 comes from OMT Data for WPM subset.xIsx.
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Outage Management Tool (OMT) Sub-Reasons Applicable
Trends to Wood Pole Management
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Figure 10 WPM Related OMT Event Trends

When we examine the impacts WPM has had on Distribution Feeders, Figure 17 shows
the average number of WPM related Sustained Outages on Feeders prior to completing
the WPM work and the results after the work was completed (WPM related events
include Arrester, Crossarm-rotten, Cutout/Fuse, Insulator, Insulator Pin, Pole Fire, Pole-
rotten, Squirrel, Transformer - OH, and Wildlife Guard OMT Sub-Reasons). The chart
in Figure 17 represents all of the feeders where WPM work has been completed. Year
0 represents the year the work was completed. Year -5 represents 5 years before the
WPM work was completed and Year 4 represents 4 years after WPM work was
completed. As an example, if the WPM work was completed in 2013, Year O represents
2013 for that feeder and Year -5 represents 2008 data for that particular feeders. The
number of events for each year is summed up by feeder and divided by the number of
miles in length for each feeder giving us the number of sustained outages per mile of
feeders. Using the number of outages per mile, normalizes the data so that the values
are not a function of feeder lengths that can change each year. The value of all the
feeders is averaged in outages per mile and plotted in Figure 17 below.
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Figure 17 shows that the number of failures experienced by a feeder improves after
WPM work is completed. Prior to WPM work, a feeder has about 0.18 outages per mile
each year related to WPM type of work. After the work is completed, the outages per
mile drop to 0.1 outage per mile. WPM work typically completed over one or two years
depending on the schedule and length of the feeder. For the data and development of
Figure 17 and Figure 23, see Events per Mile prior to and after WPM.xIsx.

Storm Related Replacements
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Figure 11 ER 2059 - Electric Distribution Storm Related Material Issued for Poles, Crossarms, and Cutouts (Stubs not
used during storm events)
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Figure 12 ER 2055 - Electric Distribution Minor Blanket Material Issued for Poles, Stubs, Crossarms, and Cutouts
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Figure 13 ER 2060 and 2470 - WPM and Grid Modernization Material Issued for Poles, Stubs, Crossarms, and
Cutouts
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Figure 14 ER 2060 and 2470 - WPM and Grid Modernization Material Issued per Mile of Completed Work for Poles,
Stubs, Crossarms, and Cutouts
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Figure 15 ER 2060 - WPM Material Issued per Mile of Completed Work for Poles, Stubs, Crossarms, and Cutouts
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Outage Management Tool Number of Annual Events by Sub-Reasons
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Figure 16 OMT Trend for Crossarm-rotten, Cutout/Fuse, and Pole-rotten
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Average WPM Related Sustained Outage Events per Mile Before and
After WPM Work Completed
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Figure 17 WPM Related Sustained Outages Events per Mile of Distribution Feeder Before and After WPM Work
Completed

Gaps in current Strategy and Objectives

The current strategy relies upon visual inspection and boring of poles to determine their
condition. Using health indices in the future may further enhance identifying
components for replacement or repair by better predicting their future failure probability.
Industry is providing better and better tools for determining condition that may allow us
to better identify which components need to be replaced and which can stay in the
system as is.

The historic objective of the WPM program has been to maintain the current reliability
but Avista has enjoyed definite improvement in reliability since the current version of the
WPM program was implemented. The objectives for reliability need to be identified to
help define what level of spending can be maintained and still keep or improve the
overall reliability to the desired level. If the Capital budgets of the future see further
constraints, it is likely that the WPM program could perform inspections and follow-up
work on an even more non-optimal interval unless a specific reliability goal is
established and budgets aligned. In other words, if we establish reliability goals and
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align the budgets to support that specific goal, the economic optimization no longer
drives the WPM cycle time but reliability goals.

Converting from Overhead to Underground Residential Districts may provide better
lifecycle costs and reliability when the costs of undergrounding is low enough. This
alternative should be analyzed and documented.

The Wood Pole Management Inspection Database requires an Asset Information
Strategy document. A lot of work in the past and changes needed for the future require
a clear and documented strategy for collecting the data, metrics used in WPM, uses of
the data in decision processes, and more. We continually see that as new people enter
these fields, they don’'t understand the why’s of data and its role in our processes, so
data gaps, errors, and processes changes occur that impact the overall quality and
effectiveness of the data.

Data Gaps

The WPM Inspection database must be converted onto a new mobile platform due to
the end of life of the existing Trimble units. This is in progress and should be completed
in 2017. The data then needs to be imported and retained in Maximo for all future
inspections and follow-up work. Once the inspection portion of the data has been
completed, the follow-up work planning and quality assurance inspection of completed
work must be included in the process and data to properly maintain the data current
with current conditions.

The effective Ground Line Circumference (Effective GLC) is not recorded for all poles.
This will need to be calculated for each pole if we decide to implement a health index for
Distribution wood poles.

Mitigation Plan for Gaps

Examine industry information and evaluate the use of a Health Index in the WPM
program. If justified, develop an implementation plan for collecting, analyzing, and
using a Health Index in the WPM program. This addresses potential changes in our
inspection methods and the Effective GLC issues.

For the reliability driver, this requires work outside of Asset Management, so no action is
currently planned to address this gap. This addresses the question of using economic
optimization or reliability goals to drive WPM Cycle times.

Examine the lifecycle costs of keeping Overhead Distribution systems in rural areas as
compared to Underground Residential Districts (URD). This provides the analysis and
documentation to answer the question discussed above.

Develop an Asset Information Strategy based on the “Asset Information — Asset
Information, Strategy, Standards and Data Management” Subject Specific Guidance
(SSG) from the Institute of Asset Management (IAM, 2015). This addresses the lack of
a current Asset Information Strategy for WPM and moves the implementation of moving
the WPM Inspection database transition into Maximo for the repository of the
information.
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Data Changes

For the WPM Related OMT Events and Outages shown in Figure 10, the data used
should change going forward. When the WPM Related OMT Events metric was
created, the TCOP program did not exist and the equipment was only replaced based
on the WPM inspection. Going into the future, the TCOP will track OH — Transformer,
Squirrel, Arresters, and Cutout/Fuse OMT Events since they are more directly related to
that program now. WPM does drive a significant number of these replacements but
many of the repairs and replacements are directly related to the replacement of the
overhead transformers.

The Pole Fire OMT events will also be removed since there is no correlation between
the WPM and the number of OMT events for a Pole Fire. The vast majority of Pole
Fires happen when we have had a long dry spell that causes dust to build up on the
insulation followed by some light moisture. The added moisture allows for flashover that
causes the pole to ignite. These conditions are quite common in the third quarter near
the end of summer and you see this in Figure 18.

Pole Fire OMT Events by Quarter
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Figure 18 Pole Fire Events in OMT by Year and Quarter

We will also remove Wildlife Guards from the WPM related events since we see so very
few wildlife guards causing a failure a seen in Figure 10.
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With these changes, we revised Figure 9 that has been used in the past to the new
revised WPM related events shown in Figure 19.

Revised WPM OMT Related Events
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Figure 19 Revised WPM Related OMT Events (Includes Crossarm-rotten, Insulator, Insulator Pin, Pole-rotten OMT
Sub-Reasons)

Looking at Figure 19 in more detail, the revised number of OMT Events related to WPM
work shows two different trends as illustrated in Figure 20. For 2008 — 2013, the
revised number of OMT events for WPM declined. Then for the past 4 years (2013-
2016) the trend changed and shows an upward trend. The driver for the upward trend
comes from Pole-rotten events. Figure 20 shows the individual contributions to the
overall trend and the number of Pole-rotten events continues to rise from 33 events in
2006 to 55 events in 2016. For Figure 19 and Figure 20, see Detailled WPM OMT
Data.xIsx
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Revised WPM OMT Related Events and Trends
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Figure 20 Revised WPM OMT Related Events with Trends

When we examine each Distribution Feeder individually, Figure 21 shows how the
feeders bundled by the Year WPM work was completed and shows the performance of
feeders without WPM work since 2006 for the worst feeders. Figure 22 shows all of the
feeders without WPM work since 2006. We may use data similar to this to help
prioritize and select the next feeders for WPM work. Simply using the num