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I. INTRODUCTION AND QUALIFICATIONS 1 

Q. Please state your name, business address, and present position with PacifiCorp 2 

d/b/a Pacific Power (PacifiCorp or the Company). 3 

A. My name is David M. Lucas.  My business address is 825 NE Multnomah Street, 4 

Suite 1700, Portland, Oregon 97232.  My present position is Vice President of 5 

Transmission and Distribution Operations for the Company’s Pacific Power division.  6 

I am responsible for the operations, maintenance, construction, safety, and support 7 

organizations for PacifiCorp’s transmission and distribution systems in California, 8 

Oregon, and Washington. 9 

Q. Briefly describe your education and professional experience. 10 

A. I joined PacifiCorp in 2010 in the role of Managing Director of Gas and Geothermal 11 

Generation with responsibility for the operations, maintenance, and construction of 12 

PacifiCorp’s natural gas and geothermal generation facilities.  I held that position 13 

until I was appointed to my present position as Vice President of Transmission and 14 

Distribution Operations in November 2017.  Before starting my career at PacifiCorp, 15 

I held a number of positions of increasing responsibility over a period of 20 years 16 

within the generation organization of CalEnergy Generation U.S., including the 17 

position of General Manager, U.S. Gas Operations. 18 

II. PURPOSE OF TESTIMONY 19 

Q. What is the purpose of your testimony? 20 

A. The purpose of my testimony is to describe PacifiCorp’s investment in certain 21 

transmission and distribution assets included in this rate case. 22 
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Q. What specific transmission and distribution system investments are you 1 

addressing in this case? 2 

A. In addition to addressing PacifiCorp’s wildfire mitigation investments, my testimony 3 

addresses the following specific projects: 4 

•  Delta fire damaged transmission facilities rebuild (Line 14 and Line 2); 5 

•  The Portland Low Voltage Secondary Network (LVSN) Project; and 6 

•  Oregon Advanced Metering Infrastructure (AMI) installation. 7 

My testimony supports the Company’s incremental investments in wildfire mitigation 8 

to address the risks posed by the increased frequency, severity and costs of wildfires 9 

to customers, employees, and Company facilities.  My testimony also supports the 10 

Company’s investments in the specific projects described above as prudent and in the 11 

public interest. 12 

III. WILDFIRE MITIGATION PROJECTS 13 

Q. Have the risks associated with wildfires changed in PacifiCorp’s service 14 

territories? 15 

A. Yes.  There has always been some degree of wildfire risk across PacifiCorp’s 16 

territories, including in Oregon.  This risk is inherent to operating an electric utility, 17 

and is elevated for utilities in the Western United States where climates are arid year-18 

long in some areas, or seasonally in others.  However, the frequency, severity, and 19 

costs of catastrophic wildfires are increasing across the West.  California’s recent 20 

experiences with catastrophic and tragic wildfires, has resulted in an even greater 21 

focus on wildfire risk mitigation by public utilities.  The widely publicized impact of 22 

these fires on California’s public utilities has led to an increased focus on wildfire 23 



PAC/1100 
Lucas/3 

Direct Testimony of David M. Lucas 

risks in PacifiCorp’s service territories in California and other states, including 1 

Oregon.  Evidence of this increased risk and focus on wildfires has had measurable 2 

impacts on the insurance market as “insurers have become concerned about the 3 

growing liability risks to utilities, and prices have increased substantially.”1   4 

Q. How is PacifiCorp addressing this increased risk profile? 5 

A. PacifiCorp is adapting to the changes in wildfire risk through adoption of accelerated 6 

and enhanced wildfire mitigation measures that meet new industry best practices, 7 

largely derived from the experiences of California, for utility wildfire mitigation.  8 

PacifiCorp identified key goals to help inform its wildfire mitigation approach: 9 

1) minimize the risk of wildfires from PacifiCorp equipment; 2) promptly address any 10 

problems attributed to PacifiCorp equipment if they do occur; 3) be prepared to 11 

address wildfires from other sources; and 4) respond when a wildfire puts utility 12 

equipment at risk.  PacifiCorp took these goals and engaged in an extensive modeling 13 

process to develop a risk-based approach to achieving them.  This risk-based 14 

approach facilitates smart investments targeted to places on PacifiCorp’s system 15 

where they will have the most impact, and ensures that PacifiCorp’s human capital is 16 

also deployed in areas where they will have the greatest impact.  These targeted 17 

investments are incremental to PacifiCorp’s investment in the ordinary course of its 18 

business, and will meaningfully reduce the wildfire risk on the Company’s system. 19 

 

                                                           
1 Carolyn Kousky, Katherine Greig & Brett Lingle, Financing Third Party Wildfire Damages: Options for 
California’s Electric Utilities, Wharton Risk Management and Decision Process Center (Feb. 2019) available at 
https://riskcenter.wharton.upenn.edu/wp-content/uploads/2019/02/Financing-Third-Party-Wildfire-Damages-
1.pdf. 
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Q. Please describe how the risk of wildfire has been modeled in PacifiCorp’s service 1 

territory. 2 

A.  PacifiCorp recognizes that if certain weather and fuel conditions are present, a 3 

disruption of normal operations on the electrical network, called a “fault”, can result 4 

in the ignition of a fire.  Under certain weather conditions and in the vicinity of 5 

wildland fuels, such an ignition can grow into a harmful wildfire, potentially even 6 

growing into a catastrophic wildfire causing great harm to people and property.  7 

PacifiCorp’s risk analysis reviews fire history, the recorded causes of the fires, the 8 

acreage impact of the fires, and when in the year the fires typically occur.  Using that 9 

information, the risk analysis identifies the logic for a risk-informed method to 10 

strategically address utility wildfire risks.  PacifiCorp patterned its wildfire risk 11 

modeling on the methodology developed after a long and iterative process in 12 

California.  To take advantage of the experience learned through that process, 13 

PacifiCorp engaged REAX Engineering Inc., a fire-science engineering firm, to 14 

identify areas of elevated wildfire risk, designated as Fire High Consequence Areas 15 

(FHCA). 16 

 The data and process used in PacifiCorp’s analysis are as follows: 17 

1) Topography of the land, including elevation, slope, and aspect; 18 

2) Fuel data which quantify fuel loading, fuel particle size, and other 19 
quantities needed by fire models to calculate the rate of spread; 20 

3) Weather Research and Forecasting, which is a hybrid of weather 21 
modeling and surface weather observations (including temperature, 22 
relative humidity, wind speed/direction, and precipitation); 23 

4) Historical fire weather days spanning the period from January 1, 24 
1979, through December 31, 2017; 25 
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5) Estimated live fuel moisture; 1 

6) Ignition modeling, using Monte Carlo simulated ignition scenarios; 2 
and 3 

7) Fire spread modeling. 4 

 A final confirmation exercise was completed by evaluating the FHCA against 5 

historical fire perimeters (which are the final recorded footprint for any given fire), 6 

existing Company facility equipment, and the Company’s service territories.  The 7 

resulting FHCA, with wildfire perimeters, and PacifiCorp’s service territories are 8 

shown in Exhibit PAC/1101.  In general, if population density did not correlate to fuel 9 

and fire weather history, it would not be considered a candidate for FHCA 10 

designation. 11 

Q. Based on this wildfire risk modeling, what components of PacifiCorp’s system 12 

have been identified as existing in a FHCA? 13 

A.  Based on the wildfire risk modeling conducted in PacifiCorp’s service area, a large 14 

portion of PacifiCorp’s service territory in southern Oregon, northern California and 15 

parts of Washington and Utah are identified as having sections inside the FHCA and 16 

are candidates for wildfire mitigation project investments. 17 

Q. What are the costs for the wildfire mitigation projects in 2019 and 2020? 18 

A.  Table 1 below describes the specific wildfire mitigation costs by breakdown of 19 

activity. 20 
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Table 1: Wildfire Mitigation Program Capital Costs* 1 

Mitigation 
Program 

Description 
Purpose/Risk Being 

Mitigated 
Category 

 

2019 
Capital 
Costs 

 

2020 
Capital 
Costs 

 

2021 
Capital 
Costs 

 

2022 
Capital 
Costs 

 System 
Hardening 

Distribution line rebuilds 
including all or parts of the 
following: installation of covered 
conductor, pole replacements, 
wrapping wood poles in fire 
proof mesh, and conductor 
replacements 

Reduce equipment 
failure that may ignite a 
wildfire along with 
increased resiliency to a 
wildfire occurrence 

Oregon 
Distribution 

$550,000 $13,364,000 $37,991,000 $38,253,000 

System 
Hardening 

Transmission line rebuilds 
including all or parts of the 
following: installation of covered 
conductor, pole replacements, 
wrapping wood poles in fire 
proof mesh, and conductor 
replacements 

Reduce equipment 
failure that may ignite a 
wildfire along with 
increased resiliency to a 
wildfire occurrence 

Transmission $35,000 $20,475,000 $34,538,900 $35,420,000 

Advanced 
Protection and 
Control 

Replace electromechanical relays 
protecting distribution lines in 
FHCA with modern 
microprocessor relays that 
provide more accurate data and 
faster relaying 

Increasing ability to 
locate where a fault 
occurred on a line which 
could result in increased 
patrol time 

Oregon 
Distribution 

$458,000 $2,330,000 $2,465,000 $1,700,000 

Advanced 
Protection and 
Control 

Replace electromechanical relays 
protecting transmission lines in 
FHCA with modern 
microprocessor relays that 
provide more accurate data and 
faster relaying 

Increased ability to 
locate where a fault 
occurs  on a line which 
contributes to improved 
patrol time 

Transmission $1,308,000 $4,743,000 $3,774,000 $750,000 

Condition 
Corrections 

Prioritize corrections to any 
deficiencies found from 
inspections in the FHCA 

Reduce equipment 
failure that may ignite a 
wildfire along with 
increased resiliency to a 
wildfire occurrence 

Transmission $200,000 $100,000 0 0 

Access Roads 
and Rights-of-
way increases 

Addition of new access roads 
and/or improvements along with 
increasing rights of way on 
transmission lines that the forest 
service wants to use as fire 
breaks 

Reduce likelihood of 
equipment loss in the 
case of a wildfire by 
increasing accessibility 
for firefighters 

Transmission 0 $1,000,000 0 0 

Total    $2,551,000 $42,012,000 $78,768,000 $76,123,000 

 

*Transmission costs are provided on a total-company basis.  Oregon distribution costs are situs assigned to Oregon  

 
I discuss these mitigation programs in more detail below. 2 
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System Hardening 1 

Q. Please explain what system hardening is in the context of the Company’s wildfire 2 

mitigation efforts. 3 

A. System hardening is an engineered response to an identified risk to the electrical 4 

system.  System hardening includes retrofitting specific devices or components within 5 

the system to make it more resilient, and may also include the wholesale replacement 6 

of legacy equipment when retrofitting is not a viable solution.  I will describe some of 7 

the system hardening that PacifiCorp is and will be engaging in to mitigate wildfire 8 

risks in more detail below. 9 

Q. How do these system hardening projects reduce the threat of wildfire? 10 

A.  PacifiCorp’s system hardening projects focus on reducing the potential that the power 11 

system is the source of ignition for a catastrophic fire by creating a spark during a 12 

fault event.  A significant ignition driver on electrical systems is contact from foreign 13 

objects (trees, wildlife, mylar balloons, etc.) that can result in high-energy and high-14 

temperature arcing between two conductors or between one conductor and the 15 

ground. 16 

Q. What hardening efforts on distribution systems reduce potential ignitions?  17 

A. A key hardening effort for wildfire mitigation is a covered conductor program to 18 

mitigate the risk of contact related faults on overhead conductor.  Covered conductor, 19 

unlike bare conductor, is designed to withstand incidental contact with vegetation, 20 

other debris, and even the ground in a wire down event.  The program will involve 21 

more than replacing existing bare conductor with covered conductor.  Poles will be 22 

replaced as necessary based on loading assessments of existing poles where covered 23 
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conductor is to be installed.  This is because, covered conductor is heavier than bare 1 

conductor, and under the combination of ice and wind has a larger diameter which 2 

results in further additional pole loading.  A secondary benefit to covered conductor is 3 

an improvement in reliability.  In certain applications standard overhead fuses will be 4 

replaced within the FHCA with non-expulsion fuses that eliminate any melted fuse 5 

material from falling to the ground when operated.  In addition, distribution poles will 6 

be evaluated based on location within the FHCA and, if required, replaced with 7 

composite material poles to diversify the vintages (remaining strength), and reduce 8 

wildfire risk due to pole failures as wildfires burn through an area.  9 

Q. Is it standard practice for PacifiCorp to install covered conductor, non-expulsion 10 

fuses, or composite material distribution poles?  11 

A. No.  Standard overhead circuit construction uses bare conductor and wood poles that 12 

balance safety, reliability, and costs.  The installation of covered conductor, non-13 

expulsion fuses, and composite material poles are in direct response to increased 14 

wildfire risk and are specifically designed to accelerate and improve mitigation of 15 

catastrophic wildfires associated with PacifiCorp’s system.   16 

Q. What were the Company’s capital expenditures with respect to its system 17 

hardening efforts in 2019? 18 

A. As shown in Table 1, in 2019, PacifiCorp made approximately $585,000 ($559,000 19 

Oregon-allocated) in distribution and transmission capital expenditures for its system 20 

hardening wildfire mitigation measures. 21 
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Q. What capital expenditures will the Company make in 2020 and what does the 1 

Company forecast for 2021 and 2022 with respect to system hardening? 2 

A. As shown in Table 1, in 2020, PacifiCorp will make capital expenditures of 3 

approximately $13,364,000 in its Oregon distribution system and $20,475,000 4 

($5,328,000 Oregon-allocated) in its transmission system on system hardening.  5 

PacifiCorp expenditures will further accelerate into 2021, when approximately 6 

$37,991,000 will be spent on system hardening the Oregon distribution system and 7 

$34,539,000 ($8,988,000 Oregon-allocated) on hardening the transmission system.  In 8 

2022, the Company anticipates additional expenditures of $38,253,000 to harden the 9 

Oregon distribution system and $35,420,000 ($9,217,000 Oregon-allocated) to harden 10 

the transmission system. 11 

Q. How do transmission line rebuilds help mitigate and protect against wildfire 12 

risk? 13 

A. Rebuilding transmission lines helps to reduce equipment failures and incidental 14 

contacts that pose a risk of wildfire ignition.  Such equipment failures, while 15 

infrequent occurrences, could result in substantial arc energy that can result in 16 

wildfire ignition.  Due to the cross-country nature of many portions of PacifiCorp’s 17 

system (particularly on the local transmission network) the risk of ignition sources is 18 

heightened.  For example, in Oregon, trees outside of the vegetation managed 19 

corridors that are particularly tall, or located on slopes, result in increased risk of fall-20 

in contacts.  Rebuilding transmission lines in areas where this risk is heightened 21 

allows PacifiCorp to install covered conductor and improve structures.  Respectively, 22 
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such measures will reduce the probability of a fault event and improve resiliency to 1 

the extent rebuilt structures can better withstand localized wildfire events.  2 

Q. What criteria did the Company use to select areas in the FHCA to replace 3 

existing conductor with covered conductor? 4 

A. PacifiCorp targeted areas within the FHCA to determine what areas in its system were 5 

at elevated risk based on proximity to population centers, historic weather patterns, 6 

and vegetation.  Covered conductor was selected for use where there is risk of 7 

incidental contacts, such as large branches or trees striking the phase conductors. 8 

Q. Are there reliable measurements or metrics the Company can use to determine 9 

how successful the use of covered conductor is in mitigating wildfire risks over 10 

time? 11 

A. Yes, though such measurements will not be immediately informative.  Over time, the 12 

Company anticipates that comparisons of fault rates resulting from incidental tree 13 

contacts for the areas where covered conductor is employed versus the same areas 14 

before replacement with the covered conductor will demonstrate the effectiveness of 15 

this measure. 16 

Q. What kind of monitoring does the Company plan to use to ensure that the use of 17 

covered conductor is meeting expectations in the absence of such metrics? 18 

A. As noted in my response to the preceding question, the Company will track fault rates 19 

resulting from incidental tree contacts on rebuilt sections.  This information will 20 

enable the Company to compare faults both before and after installation of covered 21 

conductor to better understand how successful it has been in mitigating wildfire risks 22 



PAC/1100 
Lucas/11 

Direct Testimony of David M. Lucas 

over time.  Unfortunately, the data needed to quantitatively provide useful metrics for 1 

such a comparison will not be available for several years. 2 

Q. How do pole replacements help mitigate and protect against wildfire risk? 3 

A. Replacing wood pole structures with composite materials increases the structure’s 4 

ability to withstand wildfires caused by non-utility sources, and therefore enhances 5 

the resiliency of the system.  The reduced risk of a composite pole burning also 6 

reduces the risk posed by a pole failure, which could exacerbate an existing wildfire 7 

caused by another source. 8 

Q. What criteria is the Company using to identify the poles that should be 9 

replaced? 10 

A. The Company has developed several criteria to determine which poles to replace, 11 

including condition based information, the quantity of attachments (e.g., joint use 12 

with cable or communication providers) that could result in higher use of the 13 

available pole strength, age of the pole, its location, right of way clearances, and the 14 

existence of wildfire fuel (i.e., vegetation) in the area. 15 

Q. Are there reliable measurements or metrics that the Company can use to 16 

determine how successful its pole replacements are in mitigating wildfire risks 17 

over time? 18 

A. No, however, PacifiCorp expects to observe a small reduction in its pole intrusive 19 

reject rates over time as a result of these replacements. 20 

Q.  Please describe fireproof mesh wrapping for wooden poles and how it works. 21 

A. The fireproof mesh wrapping is intumescent, meaning that it swells in the event of a 22 

fire.  That swelling protects the underlying wood.  The companies that manufacture 23 
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the wrapping have tested the material at testing labs to demonstrate the material’s 1 

effectiveness at protecting wooden poles from fire damage. 2 

Q. Why not wrap all wooden poles with fireproof mesh? 3 

A. Not every pole on PacifiCorp’s system is expected to be at high risk of wildfire.  4 

Installing the mesh on all poles would increase costs without an expected 5 

corresponding benefit.  PacifiCorp’s Oregon system uses more than half a million 6 

poles, at approximately $100 per pole, the costs of such an effort would be over $50 7 

million.  Aside from the costs, it would take years for the Company to complete such 8 

an extensive program.  Finally, there are maintenance trade-offs to encircling a pole 9 

with fireproof mesh, such as impeding intrusive testing, that weigh in favor of 10 

targeted use of fireproof mesh over a system-wide application. 11 

Q. How will the Company determine where fireproof mesh wrapping wooden poles 12 

will have the biggest wildfire mitigation impact? 13 

A. PacifiCorp will focus on FHCAs to determine which poles to fully replace and which 14 

to employ fireproof mesh.  The poles that will be covered with the mesh are those that 15 

are relatively young, structurally sound, have no outstanding observed maintenance 16 

needs, and have limited joint use attachments affecting the strength of the pole. 17 

Q. What criteria will the Company use to measure the success of its pole wrapping 18 

and pole replacement efforts? 19 

A. When and if fires occur near facilities that have received the pole wrapping, 20 

PacifiCorp will be able to observe the success of its efforts.  To monitor this, the 21 

Company will record locations where the fire mesh is installed, and areas where 22 
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wooden poles are replaced with composite poles, to assess the relative performance of 1 

each during any wildfires that occur. 2 

Advanced Protection and Control 3 

Q. Please explain what advanced protection and control measures are in the context 4 

of wildfire mitigation. 5 

A. Advanced protection involves the deployment of sophisticated protection control 6 

strategies, particularly advanced relay technologies on distribution and transmission 7 

lines.  In the context of wildfire risk mitigation, these protection control strategies 8 

involve the device operations that take place when fault events occur.  In contrast to 9 

the wildfire mitigation strategies discussed above, which relate to limiting the 10 

occurrence of fault events, advanced protection and control strategies relate to 11 

limiting the length and magnitude of a fault event.  Specifically, the window of time 12 

after fault events represents the time when electrical system facilities pose the highest 13 

risk of igniting adjacent fuel, which could result in a wildfire.  Reducing the time 14 

between when a fault occurs and that fault condition is cleared, reduces the risk of 15 

igniting adjacent fuel, and therefore also reduces wildfire risk. 16 

Q. Please describe the differences between legacy electro-mechanical relays and 17 

modern microprocessor relays. 18 

A. Unlike an electro-mechanical relay, microprocessor relays are able to exercise 19 

programmed functions nearly immediately (near the speed of light), which results in 20 

much faster device response during fault conditions.  Microprocessor relays also 21 

allow for greater customization to address environmental conditions through multiple 22 

settings groups; they are also better able to incorporate complex logic to execute 23 
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specific operations.  Also, in contrast to electro-mechanical relays, microprocessor 1 

relays retain event logs that provide data for fault location and later analysis. 2 

Q. Will these modern microprocessor relays provide the Company more data 3 

regarding line contacts and other faults on the system than the electro-4 

mechanical relays currently used on PacifiCorp’s system? 5 

A. Yes.  These new relays will capture a variety of event logs, including waveforms 6 

during fault events. 7 

Q. How will the additional data provided by these new relays help the Company in 8 

its wildfire mitigation efforts? 9 

A. In addition to faster fault clearing schemes, these relays improve response times since 10 

they can identify locations where disturbances emanate from, which will be used by 11 

field and office teams to assess these situations.  PacifiCorp will also use this data 12 

during investigations of events to ensure that the devices performed consistent with 13 

the programmed settings and to evaluate other wildfire mitigation technologies. 14 

Q. What were the Company’s capital expenditures with respect to its advanced 15 

protection and control wildfire mitigation efforts in 2019? 16 

A. As shown in Table 1, in 2019, PacifiCorp made capital expenditures of approximately 17 

$458,000 in its Oregon distribution system and $1,308,000 ($358,000 Oregon-18 

allocated) in its transmission system to implement advanced protection and control 19 

wildfire mitigation measures. 20 

 



PAC/1100 
Lucas/15 

Direct Testimony of David M. Lucas 

Q. What capital expenditures will the Company make in 2020 and what does the 1 

Company forecast for 2021 and 2022 with respect to its advanced protection and 2 

control wildfire mitigation efforts? 3 

A. As shown in Table 1, in 2020, PacifiCorp will make capital expenditures of 4 

approximately $2,330,000 in the Oregon distribution system and $4,743,000 5 

($1,234,000 Oregon-allocated) in the transmission system to further implement 6 

advanced protection and control measures, as its wildfire mitigation efforts accelerate.  7 

PacifiCorp anticipates that level of expenditure to continue into 2021, when 8 

approximately $2,465,000 will be spent on advanced protection and control in its 9 

Oregon distribution system, and $3,774,000 ($982,000 Oregon-allocated) in its 10 

transmission system.  In 2022, the company anticipates a slightly lower expenditure 11 

of $1,700,000 in its Oregon distribution system and $750,000 ($195,000 Oregon-12 

allocated) in its transmission system. 13 

Condition Corrections 14 

Q. Please describe the Company’s condition correction process as it relates to 15 

wildfire mitigation efforts. 16 

A. When the Company inspects its system infrastructure, it documents “conditions” 17 

which reflect observed characteristics, including wear or damage, of a given element 18 

of PacifiCorp’s system.  These conditions are reported in PacifiCorp’s Facility Point 19 

Inspection (or FPI) system, and ranked for priority.  Based on that priority, work is 20 

assigned to personnel to correct and repair conditions requiring attention. 21 
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Q. Has the Company modified its inspection process to address increased wildfire 1 

risks in FHCAs? 2 

A. Yes.  A subset of conditions observed during inspections pose a potential source of 3 

wildfire ignition.  To better track these, PacifiCorp created a classification in FPI 4 

called “fire threat conditions.”  This designation allows the Company to assign 5 

personnel to accelerate correction of these conditions, and to address them in advance 6 

of high wildfire risk periods to help reduce the risk that fire threat conditions will lead 7 

to a wildfire. 8 

Q. What were the Company’s capital expenditures with respect to condition 9 

correction to mitigate wildfire risk in 2019? 10 

A. As shown in Table 1, in 2019, PacifiCorp made capital expenditures of approximately 11 

$200,000 ($52,000 Oregon-allocated) on condition corrections in its transmission 12 

system as part of its wildfire mitigation efforts. 13 

Q. What capital expenditures will the Company make in 2020 with respect to 14 

condition correction to mitigate wildfire risk? 15 

A. As shown in Table 1, in 2020, PacifiCorp will make capital expenditures of 16 

approximately $100,000 ($26,000 Oregon-allocated) on condition corrections in its 17 

transmission system as part of its wildfire mitigation efforts.  PacifiCorp does not 18 

anticipate expenditures in 2021 and 2022.   19 

Q. How does the Company plan to measure the success of this modified inspection 20 

process? 21 

A. As with many of these wildfire mitigation efforts, the best indication of effectiveness 22 

will be reduced incidents of wildfire ignitions over time.  While comparisons between 23 



PAC/1100 
Lucas/17 

Direct Testimony of David M. Lucas 

periods prior to implementing these efforts to the periods following may provide 1 

some useful information, those comparisons will not be immediately informative due 2 

to a lack of sufficient data. 3 

Q. How will that information allow the Company to improve and refine its 4 

inspection process overtime to better address wildfire risks in FHCAs? 5 

A. PacifiCorp will be able to better identify “conditions” that cause higher fault rates.  6 

By focusing on these “conditions” the Company will continue to improve and refine 7 

its inspection process in FHCAs. 8 

Access Roads and Rights-of-Way 9 

Q. Please explain how the addition of new access roads and other improvements, 10 

and increasing rights-of-way on transmission lines support the Company’s 11 

wildfire mitigation efforts? 12 

A. Increasing access roads help to reduce the likelihood of equipment loss when 13 

wildfires occur by increasing accessibility for firefighters.  While increasing 14 

transmission line rights-of-way benefit firefighter access (and also creates potential 15 

fire breaks for fire defense positions), it also affords better access for utility response 16 

personnel and can be valuable in improving the utility corridor. 17 

Q. What capital expenditures will the Company make in 2020 with respect to access 18 

roads and increased rights-of-way? 19 

A. As shown in Table 1, in 2020, PacifiCorp will make capital expenditures of 20 

approximately $1,000,000 ($260,000 Oregon-allocated) to expand access roads and 21 

rights-of-way across its transmission system.  PacifiCorp does not anticipate 22 

expenditures in 2021 or 2022.   23 
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Q. How does the Company plan to evaluate and improve upon its access roads and 1 

rights-of-way efforts over time? 2 

A. PacifiCorp will continue to take feedback from firefighters and patrol personnel 3 

regarding access roads and rights-of-way to monitor its efforts over time. 4 

Q. Please describe the benefits of PacifiCorp’s wildfire mitigation investments. 5 

A.  Proactively investing in wildfire mitigation projects in identified FHCAs reduces the 6 

risk of catastrophic fire caused by PacifiCorp’s facilities, directly benefiting 7 

PacifiCorp customers.  In addition, reducing the risk of catastrophic fire benefits fire 8 

response agencies, preserves customer property and Company facilities, and 9 

minimizes the cost of rebuilding. 10 

Q. How do PacifiCorp’s wildfire mitigation efforts relate to the Company’s 11 

standard safety and compliance activities?  12 

A.  Many of the wildfire mitigation strategies I discuss above go beyond standard utility 13 

practice.  For example, PacifiCorp does not, in the normal course, install covered 14 

conductor or wrap poles in fireproof mesh.  These measures are in direct response to 15 

changing best practices for mitigating wildfire and are incremental to work 16 

PacifiCorp would do in the ordinary course of its business.  Similarly, activities such 17 

as replacement of existing equipment (replacing distribution poles with composite 18 

material poles, replacing electro mechanical relays, etc.) are now informed by the 19 

potential for the replacement to mitigate wildfire risk, location of the existing 20 

equipment within FHCA, and may involve accelerated replacements.  Certain 21 

activities such as conditions corrections, are a standard part of PacifiCorp’s safety 22 

operations.  Prioritizing and accelerating conditions corrections that are identified as 23 
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potentially increasing wildfire risk, however, is a new feature of PacifiCorp’s 1 

conditions corrections protocols.  2 

Wildfire Mitigation Program Costs for 2021 - 2022 3 

Q. Will the Company’s wildfire mitigation projects continue after 2020? 4 

A. Yes.  As discussed in docket UM 2013, PacifiCorp’s Application for Deferred 5 

Accounting Related to Wildfire Risk Mitigation Measures, PacifiCorp’s wildfire 6 

mitigation efforts will span multiple years.2   7 

Q. Does PacifiCorp have a proposal for cost recovery of costs associated with 8 

wildfire mitigation projects in 2021 and 2022?  9 

A.  Yes.  As described in the testimony of Ms. Etta Lockey, the Company is proposing a 10 

Wildfire Cost Recovery Mechanism to recover the costs of continued wildfire 11 

mitigation activities in 2021 and 2022.   12 

IV. DELTA FIRE DAMAGED FACILITIES REBUILD 13 

Q. Please provide an overview of the Delta fire and how it impacted PacifiCorp 14 

facilities. 15 

A.  The Delta fire ignited on September 5, 2018, two miles north of Lakehead in Shasta 16 

County, California.  The fire rapidly grew in size and burned along the Interstate 5 17 

corridor near Slate Creek and Dog Creek.  The fire burned for weeks and consumed 18 

approximately 60,000 acres.  The PacifiCorp facilities damaged by the Delta fire 19 

included a six-mile section of the 115 kilovolts (kV) transmission line (Line 14) and a 20 

five-mile section of the 69 kV transmission line (Line 2).  Both sections required a 21 

                                                           
2 See In the matter of PacifiCorp dba Pacific Power’s Application for Deferred Accounting Related to 
Wildfire Risk Mitigation Measures, Docket No. UM 2013, Application for Deferred Accounting (May 14, 2019). 
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complete rebuild.  Please refer to Exhibit PAC/1102 for a map of the Delta Fire 1 

transmission rebuild. 2 

Q. Please describe the investment for the rebuild of the facilities damaged by the 3 

Delta fire. 4 

A.  The rebuild project consisted of replacing 78 transmission structures on Line 14 and 5 

110 transmission structures on Line 2 that were impacted by the Delta fire.  Also 6 

included in this project were associated vegetation management (clearing the rights-7 

of-way of hazard trees), access road repairs, environmental and archaeological 8 

studies, inspections and surveys, material hauling charges, and other project oversight 9 

requirements.  The total-company cost for the rebuild project was approximately 10 

$36.1 million, or $9.4 million on an Oregon-allocated basis. 11 

Q. Please describe the benefits of rebuilding the transmission lines damaged by the 12 

Delta fire. 13 

A. The Delta fire damaged both Line 14 and Line 2 to the point where both lines were 14 

inoperable and not available as part of the integrated PacifiCorp transmission system.  15 

While there are alternative sources and paths available while transmission lines are 16 

out, this reduces the overall capability and flexibility of the transmission system as a 17 

whole.  For example, Line 14 is an interconnection with Pacific Gas and Electric 18 

Company from the south that is normally open, but serves as an alternate source if 19 

PacifiCorp loses the source from Weed Junction.  Leaving Line 14 out of service for 20 

any duration leaves the system on a radial feed from the north and increases reliability 21 

risk to PacifiCorp customers.  For these reasons, rebuilding the sections of Line 14 22 

and Line 2 that were damaged provides benefits to PacifiCorp’s Oregon customers. 23 
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V. PORTLAND UNDERGOUND NETWORK MONITORING 1 

Q. Please briefly describe the Portland underground network. 2 

A. The LVSN is a network of equipment and technologies that provides enhanced 3 

reliability to specific sections of PacifiCorp’s Portland service territory.  It is designed 4 

to ensure reliable provision of electric service to customers and businesses with high-5 

reliability needs.  The LVSN is a complex system due to the mesh configuration.  A 6 

mesh network configuration provides maximum reliability and is used by utilities in 7 

congested areas, such as metropolitan and suburban business districts.  The system is 8 

composed of many aging components, including switches, transformers, cable, and 9 

network protectors, and visibility into the network’s operational status is limited to 10 

manual inspections of equipment in vaults and man-holes.  The lack of visibility and 11 

situational awareness associated with the LVSN exposes the Company and customers 12 

to major outages if equipment or the system fails or does not operate correctly.  If 13 

those issues go unnoticed, the result can cascade into large outage events with long 14 

recovery timelines. 15 

Q. How is PacifiCorp responding to this potential risk? 16 

A. PacifiCorp is responding to this potential risk through the installation of the 17 

VaultGard network monitoring system for the LVSN that covers approximately 18 

70 blocks in the downtown Portland area, with additional vaults extending towards 19 

the Albina Substation. 20 

Q. What are the specific benefits of the VaultGard system? 21 

A.  The installation of the VaultGard network monitoring system for the LVSN provides 22 

status information to facilitate control of field devices remotely allowing for 23 
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notifications and alarms to be sent to a central control center to alert operators of 1 

equipment abnormality.  These monitoring capabilities allow the Company to identify 2 

potential system conditions/deficiencies before major outages occur. 3 

Q. Please describe the components included in the network monitoring system. 4 

A. The scope of the project includes 73 VaultGard systems for the downtown Portland 5 

network, and eight VaultGard systems for the Lloyd network.  The project also 6 

includes installation of a fiber communications system and connection of all network 7 

protectors across all vaults in the downtown and Lloyd networks. 8 

Q. Please describe the costs associated with this project. 9 

A. The current costs are $7.2 million.  This includes the network monitors put in service 10 

in 2019.  The projected additional costs through the end of the project are $496,000, 11 

with approximately $130,000 carrying over into 2020.  This remaining spending is 12 

related to the delay of the VaultGard commissioning in a few locations described 13 

below. 14 

Q. What is the status of this project? 15 

A. All VaultGard assemblies are installed and commissioned with the exception of a few 16 

locations.  The VaultGard assemblies for two locations are installed, but not yet 17 

commissioned because they are direct metered and PacifiCorp does not yet have an 18 

agreement in place with the building owners.  The VaultGard commissioning in a 19 

third location is delayed due to recent remodeling activities at the location limiting 20 

access to one of PacifiCorp’s vault.  PacifiCorp and the owners of the building have 21 

an agreement in place that allows PacifiCorp unencumbered access to its vaults.  22 
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PacifiCorp is currently in negotiations with the tenant at the impacted location to 1 

resolve the access issue.   2 

Q. How is the inclusion of the LVSN in rates beneficial to customers and otherwise 3 

in the public interest? 4 

A. As a result of the LVSN, PacifiCorp will be able to improve customer service levels 5 

and introduce a greater level of system monitoring to avoid end-user equipment 6 

damage and identify potential system conditions so they may be addressed before 7 

outages occur on the LVSN.  In addition, the implementation the VaultGard 8 

monitoring system creates a platform allowing PacifiCorp increased visibility and 9 

control of the electrical network resulting in improved response times to system 10 

conditions. 11 

VI. OREGON AMI PROJECT 12 

Q. Please briefly describe the Oregon AMI Project. 13 

A. The Oregon AMI Project began in 2017 and was completed in early 2020.  The 14 

Project consisted of the on-site replacement of approximately 627,000 existing 15 

customer meters with AMI meters and installation of AMI-related technology and 16 

telecommunications infrastructure, including construction of a field area network 17 

across the 21,292 square miles of PacifiCorp’s Oregon service territory. 18 

  The Oregon AMI Project leveraged existing information technology 19 

infrastructure, which was developed in connection with PacifiCorp’s California AMI 20 

project.  This infrastructure was modified and expanded to support Oregon-specific 21 

functionality.  With implementation of the Oregon AMI project complete, customer 22 

usage data is now sent wirelessly to PacifiCorp’s meter data management system and 23 
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is available to customers via the Company’s website.  In addition, PacifiCorp is able 1 

to remotely connect and disconnect electric service. 2 

Q. Please describe the specific components of the AMI system that PacifiCorp 3 

invested in as part of the Oregon AMI Project. 4 

A. The Oregon AMI Project consists of the following four primary components and 5 

work streams: 6 

 1. Installation of AMI 7 

 AMI contains a network interface card that enables two-way communication to 8 

and from the Company.  It is also capable of capturing analytic data, such as 9 

temperature, voltage, and power quality.  AMI captures meter readings at pre-set 10 

intervals and transmits read data wirelessly to the Company.  Residential and 11 

small commercial meters contain a disconnect switch that enables remote connect 12 

and disconnect functionality. 13 

2. Installation of Field Area Network 14 

 A field area network consists of communication devices, referred to as access 15 

points and relays, which communicate wirelessly to and from a number of meters 16 

in a given geographic area.  Using the relays, data is transmitted from the access 17 

points to the utility’s information technology infrastructure, often referred to as 18 

the “head-end,” via cellular service.  To create a field area network, the Company 19 

installed access points and relays on PacifiCorp’s utility poles throughout its 20 

service territory. 21 
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 3. Development, Installation, and Configuration of Head-End; Software 1 

Integration 2 

 The head-end is the Company’s information technology infrastructure to which 3 

data is transmitted via the field area network.  The head-end enables the Company 4 

to use the data captured by the AMI meter, which includes interval meter reads 5 

and temperature, voltage, outage, and power quality data.  Such data is used by 6 

the Company via third-party AMI software that is integrated with the Company’s 7 

legacy computer systems and the head-end, and enables the utility to send 8 

commands, such as connect or disconnect to the meter. 9 

 4. Development of Energy Usage Website 10 

 PacifiCorp has enhanced its existing energy usage website to include customer 11 

access to historic, hourly consumption based on data captured by the Company’s 12 

AMI.  This access provides customers with hourly energy consumption data from 13 

the previous calendar day.  Another enhancement to the energy usage website is a 14 

bill projection for the current billing cycle.  After seven days of usage in a billing 15 

month, a customer is able to log into their secure on-line account and see a 16 

projected bill amount for that particular billing month.  PacifiCorp has also 17 

incorporated existing customer communication preferences with the bill 18 

projection data.  Customers with AMI are able to set up a preference to receive an 19 

alert from PacifiCorp when the customer’s projected bill will exceed a pre-20 

determined dollar threshold designated by the customer.  The customer may 21 

choose to receive the alert via text or email. 22 
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Benefits of AMI Deployment 1 

Q. Why did PacifiCorp deploy AMI in Oregon? 2 

A. PacifiCorp deployed AMI to provide customer benefits ranging from lowering 3 

operating costs (i.e., by reducing manual metering reading operations) and improving 4 

reliability, to providing customers with information and tools to better understand and 5 

derive greater value from their energy service.  PacifiCorp identified AMI as a key 6 

technology to enable the Company to achieve long-term customer service objectives.  7 

Specifically, AMI functionality allows the Company to: 8 

•  Provide customers access to data regarding their hourly energy consumption, 9 
which will enable them to make more informed energy decisions; 10 
 

•  Reduce the number of estimated bills by providing the Company with actual 11 
meter data regardless of physical access barriers, bad weather delays, or other 12 
factors that can impede physical meter reading and give rise to estimated 13 
billing; 14 
 

•  Perform remote connect and disconnect which will enable service to be turned 15 
on and off on a near real-time basis without deploying employees to 16 
customers’ premises; 17 
 

•  Detect and trouble-shoot power outage situations and react to customer 18 
outages in a more timely manner, without waiting for an outage notification 19 
from the customer; 20 
 

•  Obtain analytic information, such as temperature, voltage, and power quality 21 
data which can be used to assess system performance and improve service to 22 
customers; 23 
 

•  Provide better customer service by giving PacifiCorp’s customer service 24 
representatives information necessary to provide accurate responses to 25 
customer inquiries and facilitate customer complaint resolution; 26 
 

•  Introduce efficiencies related to automation that reduce the cost to obtain 27 
meter reads and perform service connects and disconnects; and 28 
 

•  Minimize carbon dioxide emissions through reduced use of vehicles for meter 29 
reading operations. 30 
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Financial Analysis of Oregon AMI Project 1 

Q. Please describe the costs associated with the Oregon AMI Project. 2 

A. The total project cost of the Oregon AMI Project is $112.1 million in capital costs and 3 

$2.5 million in operation and maintenance (O&M) costs.  Capital costs are broken 4 

down into the following components in support of the Oregon AMI Project: meters 5 

($79.4 million), information technology and telecommunications ($25.5 million), and 6 

customer service and project management ($7.2 million).  O&M costs are brokedown 7 

as follows: information technology and telecommunications ($0.5 million) and 8 

customer service and project management ($2.0 million).  Going forward, new O&M 9 

costs will be incurred in order to run and support the AMI system, with annual 10 

operating costs estimated at $2.5 million following the first full year of 11 

implementation (year 2019).  These costs include new call handling costs, field 12 

network hardware maintenance, and information technology maintenance and 13 

support. 14 

Q. Please describe the potential O&M savings associated with the Oregon AMI 15 

Project. 16 

A. The installation of AMI meters in Oregon will reduce costs related to manually 17 

reading meters.  Subject to continued costs relative to opt-out customers, use of AMI 18 

meters also eliminates the need for employees to drive to customer locations to 19 

perform manual connect functions after normal business hours, reducing the amount 20 

of overtime required.  Further, except with respect to manual meter reading services 21 

that will continue to be provided to opt-out customers, PacifiCorp will eliminate use 22 
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of handheld devices and the cost of maintenance fees required to support those 1 

devices. 2 

Q. Is PacifiCorp’s investment in Oregon AMI Project prudent and cost effective? 3 

A. Yes.  PacifiCorp’s investment in Oregon AMI Project is prudent and cost effective 4 

because of the advantages it affords PacifiCorp’s customers.  It may also result in 5 

reductions to PacifiCorp’s annual operating costs as discussed above. 6 

Q. Is the inclusion of the Oregon AMI Project in rates beneficial to customers and 7 

otherwise in the public interest? 8 

A. Yes.  As a result of the Oregon AMI Project, PacifiCorp will be able to improve 9 

customer service levels and introduce a greater level of transparency into the costs 10 

associated with energy usage decisions.  In addition, the implementation of AMI 11 

creates a platform for smart grid modernization allowing PacifiCorp increased 12 

visibility into the electrical network and customer interface to assist in future 13 

programs and investments.  The Oregon AMI Project also results in incidental 14 

benefits to the public generally, including the reduction of vehicle emissions due to 15 

the decrease in manual meter readings. 16 

VII. CONCLUSION 17 

Q. Please summarize your testimony. 18 

A. My testimony demonstrates that there can be significant costs and impacts to the 19 

Company and its customers associated with wildfires.  Therefore, it is prudent for 20 

PacifiCorp to make incremental investments in wildfire mitigation projects to reduce 21 

the risk of wildfires caused by its facilities in its service territories, especially as 22 

wildfires have grown in frequency and severity in the West.  My testimony outlines 23 
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the methodology that PacifiCorp has used to identify locations and specific projects to 1 

help mitigate the risk of catastrophic wildfires in the FHCA.  I also explain the need 2 

to rebuild critical facilities that have been damaged by wildfires. 3 

  My testimony also demonstrates the Company’s commitment to improve 4 

customer service levels through the introduction of technology that allows PacifiCorp 5 

increased visibility into the electrical network and customer interface in order to 6 

provide increased reliability and response to outages and equipment issues. 7 

Q. Does this conclude your direct testimony? 8 

A. Yes. 9 
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