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Q.

Brown/1

PLEASE STATE YOUR NAME, OCCUPATION, AND BUSINESS
ADDRESS.

My name is Kelcey Brown. | am a Senior Economist in the Electric and Natural
Gas Division at the Public Utility Commission of Oregon. My business address
is 550 Capitol Street NE Suite 215, Salem, Oregon 97301-2551.

PLEASE DESCRIBE YOUR EDUCATIONAL BACKGROUND AND WORK
EXPERIENCE.

My Witness Qualification Statement is found in Exhibit Staff/101.

WHAT IS THE PURPOSE OF YOUR TESTIMONY?

In this testimony | will discuss the Commissions current policy on the
calculation of not only forced outage rates, but the total calculation of
availability for electric generation units. | will provide my conclusions and
recommendations regarding how the availability of an electric generation unit
should be calculated for ratemaking purposes. In addition, | will make
recommendations on the use of Industry data to be used as a benchmark when
setting forced outage rates. | also recommend additional reporting
requirements for wind generation facilities.

HOW IS YOUR TESTIMONY ORGANIZED?

| will first provide a brief summary of my conclusions and recommendations.
By way of background, | will describe the purpose of forced outage rates and
explain why the Commission recommended this docket be opened.

| will organize the remainder of my testimony to address each of the issues in

the Consolidated Issues List filed January 30, 2009. | also provide Exhibit

UM 1355 STAFF EXHIBIT 100(R).DOC
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A.

Brown/2

Staff/103-105 that details the statistical calculations and data that supports my

recommendations.

PLEASE PROVIDE A BRIEF SUMMARY OF YOUR CONCLUSIONS AND

RECOMMENDATIONS.

After a thorough review of historical generation unit outage data | have reached

the following conclusions:

1.

| agree with the Commission’s statement in Order No. 07-015 (UE-180)
that the historical performance of the generating unit is the best predictor
of what will occur in the future.

| recommend that the formula used to calculate overall availability, and
specifically forced outage rates, be changed. | will show that it is
appropriate to separately calculate and model forced outage rates,
planned outage rates, and a deferrable maintenance outage rate in order
to accurately calculate availability for ratemaking purposes. | am
defining a “forced outage” as an unplanned event that causes a
generation facility to shutdown or reduce capacity immediately.

“Planned outages” are outage events that are scheduled more than one
year in advance. Finally, “maintenance outages” are outage events and
reduced capacity events that are scheduled in a relatively short time
frame (i.e. a few days to less than one year).

| propose the use of industry data provided by the North American
Electric Reliability Council (NERC) for benchmark purposes, in order to

objectively define the level at which a plant has experienced an extreme

UM 1355 STAFF EXHIBIT 100(R).DOC
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Brown/3

forced outage event, or on a cumulative basis, an extreme forced outage
year. The definition of an extreme outage event generally refers to an
extended time period, beyond what would be considered “normal.” The
benchmark will be set according to a discrete probability distribution® of
the industry outage information, with the benchmark set at less than 10
percent probability of occurrence. This tool will allow the Commission to
objectively define whether the reported forced outage rate is reasonably
likely to occur in the test period. If the benchmark shows that the rate is
unlikely to occur in any given year, then an adjustment will be made to

the forced outage rate.

. The appropriate application of a forced outage rate on hydroelectric

units, specifically storage hydroelectric units, should not cause an overall
decrease in total MWh produced by the facility for the year. If a utility
were able to show that a hydroelectric unit was forced to spill water in
every occasion that it experienced a forced outage, then a decrease in
total output would be appropriate; however, | have not found this to be
the case.

Non-base load resources (e.g., gas fired peaking plants) require a

different formula than that of base load resources (e.g., coal generation

! A discrete probability distribution is a statistical term that means the description of a range of
possible values (e.g. the forced outage rates of all reporting units) that a random variable (e.g. forced
outage rate of a single unit) can attain, and the probability of that value falling within that range. For a
graphical illustration of a probability distribution see Exhibit Staff/105, Brown/6. Stated differently,
given the reported forced outage rates of 58 coal-fired generating units that are between 600-699 MW
in 2007, the probability that a unit will incur a forced outage rate of greater than 10 percent has a less
than 10 percent probability of occurrence, or is unlikely to occur.

UM 1355 STAFF EXHIBIT 100(R).DOC
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facilities). | propose the Commission use NERC'’s equivalent forced
outage rate (demand) (EFOR(d)) formula.
6. Finally, I propose the Commission require the utilities to provide a wind
availability report for each wind facility on an annual basis that will show:
A. Maximum net output of the facility given the actual wind
conditions in a calendar year.
B. Lack of availability due to planned maintenance.
C. Lack of availability due to line loss.
D. Lack of availability due to forced outages, turbine failure, or non-
scheduled maintenance.
E. Then, subtract factors B, C, and D above from A to provide the
actual capacity factor for a wind facility in a calendar year.
This information will provide a useful history that will allow the Commission
to obtain a better understanding of the different factors that affect the
actual output of wind facilities. For ratemaking purposes, this information
will provide an historical record that will facilitate a future determination of
the appropriate methodology for calculating the capacity factor of wind

farms in a test year.

Forced Outage Rate Overview

Q. PLEASE PROVIDE A BRIEF DESCRIPTION OF FORCED OUTAGE

RATES AND EXPLAIN THEIR PURPOSE.

UM 1355 STAFF EXHIBIT 100(R).DOC
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A. A forced outage is an unplanned failure that causes immediate shutdown of a

generating unit. Broadly speaking, the forced outage rate is calculated as a
proportion of forced outage hours to total hours that the unit is available for
operation. To calculate test period power costs for ratemaking, the
Commission uses a “forced outage rate” as part of the determination of
normalized generating unit availability. Since 1984, the Commission has used
a four-year rolling average of actual unit forced outage rates for a prediction of

what will potentially occur in the test period.

. ARE THERE OTHER OUTAGE EVENTS THAT ARE USED IN THE

CALCULATION OF AVAILABILITY OF A THERMAL GENERATION
PLANT?

Yes. There are several types of outage events that are used in the overall
calculation of availability of a thermal generation facility. As stated in my
summary of conclusions, for simplicity | am defining them as: forced outage
events (immediate shutdown or de-rate), maintenance outage events
(scheduled in a relatively short time frame, less than one year), and planned
outage events (scheduled in a time frame that is greater than one year). These
three generic descriptions are intended to capture all the outage events that a
generation facility will incur, and contribute to the calculation of its overall
availability.

PLEASE SUMMARIZE THE ISSUE OF FORCED OUTAGE RATES IN

DOCKET UE 180, ORDER NO. 07-015.

UM 1355 STAFF EXHIBIT 100(R).DOC
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A. In UE 180, Order No. 07-015, one of the issues before the Commission was
the treatment of the extreme outage events that occurred at the Boardman and
Colstrip coal plants. In UE 180, Staff and other intervening parties questioned
the four-year rolling average methodology and its ability to adequately account
for extreme events when calculating a future test year forced outage rate that
had a likely probability of occurrence.

Q. WHAT WAS STAFF'S RECOMMENDATION IN UE 180 FOR
CALCULATING A FORCED OUTAGE RATE FOR THE TEST PERIOD?

A. In UE 180, Staff recommended that Portland General Electric (PGE)
discontinue using actual forced outage rates and instead use industry forced
outage rate information provided by NERC, and the use of a standard peer
group.? Staff concluded that the current methodology of a four-year rolling
average assigned too much weight to recent extreme events, resulting in an
unrealistic outage rate for the test period.

Q. PLEASE SUMMARIZE THE COMMISSION DECISION IN ORDER
NO. 07-015 (UE 180).

A. In relevant part, the Commission stated that it sought “...the most accurate
forecast of forced outages at the relevant plants.” The Order went on to say
that “We continue to believe that past performance is the best predictor of a
plant’s outage rate.” Id. In addition, the Commission concluded that the events
that occurred at the respective plants were “extreme events” and directed that

the associated hours be removed from the calculation of forced outage rates.

2 See Order No. 07-015, page 14.
® Ibid.

UM 1355 STAFF EXHIBIT 100(R).DOC
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The Commission then ordered that a generic docket be opened to further
investigate the currently-used forced outage rate methodology. UM 1355 is
that docket.

PLEASE EXPLAIN THE ORIGIN OF THE CURRENT COMMISSION
POLICY FOR CALCULATING OUTAGE RATES AND OVERALL
AVAILABILITY?

In 1984, then-Commission Staff member Tom Harris proposed an equivalent
outage rate methodology. This method took into account the different outage
types (e.g. forced, maintenance, scheduled, and planned)* and used a four-
year rolling average of actual plant performance in order to estimate what the
equivalent outage rate of the plant would be for purposes of calculating power
costs. Mr. Harris provided a formula for calculating the equivalent outage rates
within each year.”

IS THIS METHOD STILL EMPLOYED TODAY BY THE COMMISSION?
Yes. The original formula that was proposed by Staff withess Thomas Harris is
still an integral part of a Ultility’s calculation of a generation facility’s overall
availability factor. However, each individual utility has some unique differences
in how it applies this method to different types of generation facilities and how it
models this calculation within a test year.

PLEASE PROVIDE SOME EXAMPLES OF THE DIFFERENCES

BETWEEN EACH UTILITY.

* These outage types are not to be confused with my definitions provided previously.
> For a full copy of the 1984 Staff memo please see Exhibit Staff/102, Brown/1-21.

UM 1355 STAFF EXHIBIT 100(R).DOC
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A. There are many differences between each utility. Four specific examples of
these differences are:

1. While Idaho Power does not model forced outages on its gas-fired
generation facilities, both PGE and PacifiCorp do;

2. Inits last net variable power cost (NVPC) filing, PacifiCorp introduced a
forced outage methodology for some of its hydroelectric generation
facilities. No other utility models forced outages on its hydroelectric
generation units;

3. PacifiCorp uses a four-year rolling average in the calculation of a
planned outage rate for purposes of the test year. PGE and Idaho
Power forecast their planned outages in the test year, taking into
account specific maintenance that the utility is planning to perform; and

4. Until recently, PacifiCorp modeled a weekend/weekday split of its
outages, taking into account the ability of the operator to defer certain
outages to periods that have a lower economic impact on variable

power costs.

QOutage Rate Methodology

Q. PLEASE REPRODUCE THE FORMULA FROM MR. HARRIS’ 1984 MEMO.
A. Reproduced below is the formula that was recommended and approved in
1984, and is still in current use today:®

EOR = FOH +EFOH + MOH + ESOH
SH + FOH + MOH

® For a full explanation of the formula and definitions please review Exhibit Staff/102, Brown/5-7.

UM 1355 STAFF EXHIBIT 100(R).DOC
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Brown/9

EOR = Equivalent outage rate — For our purposes this is the Forced outage
rate.

FOH = Forced outage hours — Time in hours during which a unit is unavailable.
EFOH = Equivalent forced outage hours — For a forced partial de-rate this is
the equivalent time in hours for a full forced outage.

MOH = Maintenance outage hours — The time in hours during which a unit is
unavailable due to a maintenance outage.

ESOH = Equivalent scheduled outage hours — The time in hours for a partial
maintenance de-rate. Scheduled outage hours and maintenance outage hours
are scheduled a relatively short time (i.e. a few days) in advance. These are
distinguished from planned outages, which are scheduled months or years in
advance.

SH = Service hours — The total number of hours that the unit was actually
operated with the breakers closed to the station bus.

Issue |.D: What forced outage rate methodology should the Commission

adopt for coal-fired generating plants?

PLEASE DISCUSS WHETHER YOU CONTINUE TO SUPPORT THE
CURRENTLY-USED COMMISSION FORMULA FOR CALCULATING
FORCED OUTAGE RATES.

| do not support the formula that the Commission currently uses for calculating
forced outage rates. As | will discuss in more detail, because of issues that the
Commission has faced in regard to planned outages, and observations of the
utility practice in scheduling maintenance outages during times that are
economically favorable, | am proposing the Commission adopt a new set of
formulas to be applied to all of the utilities participating in this docket.
PLEASE SET FORTH YOUR RECOMMENDED FORMULAS.

| recommend the following three formulas (corresponding to three different

types of outages) for application to coal generation facilities:

UM 1355 STAFF EXHIBIT 100(R).DOC
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FOR = FOH + EFOH
PH

MOR = MOH + EMDH + EPDH
PH

POR = POH
PH

Equivalent Availability Factor = 1- (FOR + MOR + POR)

FOR = Forced outage rate — This will continue to be modeled in the test year
as it is currently done in the Utility’s least-cost dispatch models.

FOH = Forced outage hours- The time in hours during which a unit is
unavailable due to a forced outage.

PH = Period hours — Total hours in a calendar year, where the only variation
would be a leap year versus a non leap year.

MOR = Maintenance outage rate — This will be the outage rate associated with
deferrable maintenance. The application of this rate will differ from that of the
forced outage rate, in test year modeling, to reflect actual plant history of
occurrence within heavy load hours and light load hours. (I will discuss this
further in testimony.)

MOH = Maintenance outage hours — The time in hours that a unit is
unavailable due to a maintenance outage. These outages are scheduled in a
relatively short time frame (i.e. a few days to a week) in advance.

EMDH = Equivalent maintenance de-rated’ hours — An outage that requires a
reduction in capacity, and is calculated as equivalent to the time in hours of a
full forced outage event. These outages are scheduled in a relatively short
time frame (i.e. a few days to a week) in advance.

EPDH = Equivalent planned de-rated hours — An outage that requires a
reduction in capacity and is calculated as equivalent to the time in hours of a
full forced outage event. These outages are scheduled in a short time frame
(i.e. weeks to months) in advance. The planning period for these outages is
longer than the EMDH, but shorter than the planned outage hours which are
scheduled typically up to one year in advance.

POR = Planned outage rate — Will be modeled as a four-year rolling average of
actual planned maintenance. This will be applied to the Utility’'s NVPC model
and should be scheduled to occur during times that will realize the least impact
on NVPC.

POH = Planned outage hours — The time in hours that a unit is scheduled to be
unavailable due to annual planned maintenance. These outages are
scheduled with a long lead time, typically greater than one year in advance.

" The term “de-rated” refers to a reduction in the net available capacity of the unit. For example,
assume a unit had a net available capacity of 100 MW, but due to a necessary maintenance the units
net available capacity was reduced to 80 MW. This reduction in available capacity from 100 MW to
80 MW is referred to as a “de-rate.” If this reduction in available capacity lasted five hours, than the
calculated equivalent de-rated hours would be 20 MW * 5 hours = 100 MWhs/100 MW = 1 hour of
equivalent maintenance de-rated hours for the facility.

UM 1355 STAFF EXHIBIT 100(R).DOC
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Equivalent Availability Factor (EAF) = This factor includes the effects of all
outage events, and is equivalent to the percentage of time during which the
unit was available for operation at full capability.

Maintenance Outages

. WHAT IS THE DIFFERENCE BETWEEN A MAINTENANCE OUTAGE AND

A PLANNED OUTAGE?

These two terms are very similar; however, they are very different in terms of
scheduling. The ability of a utility to schedule its outages is very important in
terms the impact that these outages have on power costs. Again, | am defining
a maintenance outage as an outage that is scheduled in advance in a relatively
short time frame, i.e. less than one year, and a planned outage is an outage
that is scheduled in advance in a time frame that is greater than one year.
PLEASE DISCUSS THE REASON FOR YOUR PROPOSED CHANGE IN
METHODOLOGY AND MODELING OF MAINTENANCE OUTAGES.

On a modeled basis, in the test year, the current Commission method treats
maintenance outages the same as randomly occurring forced outages: it
evenly distributes them across all hours throughout the year. This modeling
method does not take into account the differences between a deferrable
maintenance outage and a forced outage, which necessitates immediate shut-

down of the unit.

. WHEN A UTILITY SCHEDULES A MAINTENANCE OUTAGE, DOES IT

TAKE INTO ACCOUNT MARKET PRICES AND THE COST OF

REPLACEMENT POWER?

UM 1355 STAFF EXHIBIT 100(R).DOC
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Yes. In Staff Data Request (DR) No. 5 each utility was asked to provide the
actual occurrence of maintenance outage hours (MOH, EMDH, and EPDH)
within high load hours® and within low load hours® over the last four known
years. PacifiCorp provided the most comprehensive response,*® which
showed that on average for coal plants the occurrence of deferrable
maintenance within high load hours was approximately 43 percent. The
occurrence of deferrable maintenance during low load hours was 57 percent.
The current methodology uses and evenly distributed calendar year, which has
a ratio of high load hours to low load hours of 55 percent high load hours and
45 percent low load hours. Therefore, under the current Commission method
customers are not realizing the benefit of the actual utility practice of
scheduling the deferrable maintenance during times that have the least price

impact.

Q. WILL THIS CHANGE IN MODELING CAUSE A DECREASE IN NVPC?

A.

Yes. Changing the way that the utility currently models its maintenance
outages will cause a decrease in NVPC. This change in modeling is
appropriate because it will more accurately track the practice of the utility to
schedule its maintenance during times that have the least impact on power

costs.

® High Load hours refers to a frame of time during a 24 hour day when customer load and market
Erices are higher, i.e Monday through Saturday 6:00 am — 10:00 pm.

Low Load, or Light Load, hours refers to a frame of time during a 24 hour day when customer load

and market prices are lower, i.e. Monday through Friday 10:00 pm — 6:00 am and Saturday 10:00 pm
to Monday at 6:00 am.

19 See Exhibit Staff/103, Brown/1. This Exhibit includes a pivot table of the PacifiCorp provided data,

which adds up the four years of reported data, shows only coal plants, and shows the ratio calculation
of high load to low load hours.

UM 1355 STAFF EXHIBIT 100(R).DOC
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IS IT DIFFICULT FOR THE UTILITY TO TRACK THE OCCURRENCE OF
ITS OUTAGES ON AN ACTUAL BASIS DURING HIGH LOAD AND LOW
LOAD HOURS?

No. The utility currently tracks and reports its maintenance events with a start
time and an end time. Once this time period is known, it is a simple calculation
to determine whether this period of time occurred during high load or low load
hours.

HOW DO YOU PROPOSE TO CALCULATE THE MAINTENANCE
OUTAGE RATIO OF HIGH LOAD TO LOW LOAD HOURS FOR
MODELING PURPOSES?

Just as in the forced outage rate calculation, | recommend the use of a four-
year rolling average of the utility’s actual history of maintenance outages that
occur during high load and low load hours.

HAVE ANY OF THE THREE UTILITIES EVER MODELED FORCED
OUTAGES TO TAKE INTO ACCOUNT SPECIFIC TIMES DURING THE
WEEK OR DAY?

Yes. Until recently, within the last year, PacifiCorp calculated and modeled its
forced outages using a weekend/weekday split. This is an approach that
recognizes that if the utility has the ability to defer performing maintenance

activities, it will do so during times that have the least economic impact.

. SHOULD YOUR PROPOSED MAINTENANCE CALCULATION AND

MODELING ALSO APPLY TO GAS-FIRED FACILITIES?

UM 1355 STAFF EXHIBIT 100(R).DOC
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No. I will discuss later in testimony my proposal for modeling forced and

maintenance outages on gas-fired facilities.

Issue IV. What methodology should the Commission adopted for planned

maintenance outages, and how should it be applied?

PLEASE DISCUSS YOUR PROPOSED METHODOLOGY IN
CALCULATING AND MODELING PLANNED OUTAGES IN A TEST YEAR.
The planned outage rate will be based on a four-year rolling average of the
utility’s actual plant history. For ratemaking purposes this will allow planned
outage events, which can occur once every four to ten years, to conform to a
normalized test year.

IS YOUR PROPOSED METHODOLOGY FOR PLANNED OUTAGE RATES
CURRENTLY USED BY ANY OF THE UTILITIES IN THIS DOCKET?

Yes. PacifiCorp currently uses a four-year rolling average of its planned
outages for modeling purposes.

IS IT APPROPRIATE TO ALLOW A UTILITY TO FORECAST ITS
PLANNED OUTAGES FOR PURPOSES OF A TEST YEAR?

No. The Commissions ratemaking approach is to “normalize” a test year. This
means that events that only occur once every few years are not specifically
modeled; they are taken into account in calculating historical averages.
Therefore, it would be inconsistent with the Commission’s approach to allow
the utility to forecast its planned outages, which are one-time events that may

vary widely from year to year.

UM 1355 STAFF EXHIBIT 100(R).DOC
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Q. DO RECENT COMMISSION DECISIONS CONTINUE TO FAVOR

NORMALIZED RATEMAKING?

Yes. In UE 197, Fixed Plant Costs (Issue S-11), Staff proposed that the one-
time maintenance costs associated with PGE’s forecasted test year planned
maintenance should be allocated over a ten-year period.** PGE agreed that
the maintenance was planned to occur only once every ten years, and was
willing to support a ten-year recovery period, which took into account the time
value of money. The Commission agreed with Staff's ten-year proposal and
supported PGE’s recovery of the time value of money.

IN LIGHT OF THE COMMISSION DECISION TO ALLOCATE FIXED
COSTS ASSOCIATED WITH ONE-TIME MAINTENANCE EVENTS,
WOULD IT BE CONSISTENT TO ALLOW THE UTILITY TO MODEL ONE-
TIME EVENTS IN THE TEST YEAR?

No.

. SHOULD YOUR PROPOSED PLANNED OUTAGE METHODOLOGY

ALSO BE APPLIED TO GAS-FIRED GENERATION FACILITIES?
Yes. The current practice of using a four-year average, and scheduling
planned outages during times that have the least economic impact, should also

apply to gas-fired facilities.

Issue |I.F: What is the appropriate length for the historical period?

1 See Order No. 09-020, page 23.

UM 1355 STAFF EXHIBIT 100(R).DOC
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. WHAT WAS THE BASIS FOR THE CURRENT COMMISSION PRACTICE

OF USING A FOUR-YEAR ROLLING AVERAGE?

Mr. Harris explained his proposal of a 48-month period as follows: “The reason
| propose using a 48-calender month rolling average is that it reflects recent
plant experience, which I think tends to better portray expected operation over
the coming year. Four years of experience is sufficient to average out
variations and yet not include generally irrelevant experience from history long
past.” See Exhibit Staff/102, Brown/4. In addition, at the time of Mr. Harris’
memorandum PacifiCorp used a four-year planned maintenance cycle, which
further supported the use of the 48-calender month time period.

DID YOU PERFORM A STATISTICAL ANALYSIS OF THE FOUR-YEAR
TIME PERIOD?

Yes. | compiled the PacifiCorp outage data into energy lost by year and by
plant, and attempted to find an underlying cyclical trend. | was unsuccessful in
finding any statistically significant trend, including a four-year period, that was
common among all of the generating facilities.*?

DID YOU TEST THE ABILITY OF OTHER TIME PERIODS TO MORE
ACCURATELY PREDICT ACTUAL FORCED OUTAGES IN THE TEST
YEAR?

Yes. Using plant information provided by PacifiCorp, | calculated rolling

averages using different time periods, i.e. 1 year, 2 years, 3 years, 4 years, 5

12 See Exhibit Staff/104, Brown/1-4 for the forecasted trend analysis. | have included four examples
of the trend analysis using the PacifiCorp coal-fired facilities Jim Bridger, Carbon, Dave Johnston and
Hunter.
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years, and 6 years, and a rolling average that applied different weights to more
recent years (i.e. 40%, 30%, 20% and 10%), as opposed to the current practice
of weighting each year evenly (i.e. 25%, 25%, 25%, 25%). Using a back-cast
comparison (forecasting for a year that has already occurred in order to
determine how accurate it would have been), | tested each methodology for

accuracy.

. WHAT DID YOUR RESULTS INDICATE?

My results indicated that a specific methodology in any given year may be the
most accurate, but in the next year, after incorporating new data, a different
methodology usually generated more accurate results. My overall conclusion
is that forced outage rates are random, and in that randomness there is no
definable pattern that can provide a statistical relationship that is greater than
the current methodology of a four-year average.

DO YOU CONTINUE TO SUPPORT THE USE OF A FOUR-YEAR
ROLLING AVERAGE FOR PURPOSES OF CALCULATING FORCED
OUTAGE RATES?

Yes. Based on the lack of finding a statistically significant method that
produces more accurate results than the existing practice, | find no reason to
recommend a change from the current practice of using a four-year rolling

average with equal weighting.

Issue I.B. and I.C: Should extreme events be included in the forced

outage rate determination?
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. WHAT IS YOUR RECOMMENDATION FOR THE TREATMENT OF

EXTREME EVENTS IN FORCED OUTAGE RATES?

For extremely long events, and for years that a unit experiences a significant
number of small outages that is outside what would be considered normal, |
propose that the Commission use NERC outage rate information as a
benchmark to determine whether the forced outage rate for the test period is
reasonable and likely to occur.

ISIT A COMMON PRACTICE FOR THE COMMISSION TO USE
BENCHMARKS AS A TEST OF REASONABLENESS?

Yes. Most recently, in UE 200 PacifiCorp’s Renewable Adjustment Clause,
Staff utilized benchmark data to determine whether PacifiCorp’s costs for its
proposed wind generation facilities were reasonable as compared to industry
data.

PLEASE EXPLAIN YOUR PROPOSAL TO USE NERC INDUSTRY
FORCED OUTAGE RATE INFORMATION AS A BENCHMARK FOR
EXTREME EVENTS.

| am proposing to use NERC generating unit-level information, categorized by
year, fuel type and size, to determine whether the calculated forced outage
rate for the test period is reasonable and falls within the range of data that is
statistically likely to occur. Exhibit Staff/105, Brown/1-5, shows forced outage
rate information for four categories of coal-fired units: 600-699 MW, 500-599

MW, 400-499 MW, and 300-399 MW for the years 1999 through 2007.
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Q. PLEASE DISCUSS HOW YOU USED THIS INFORMATION TO

DETERMINE A BENCHMARK.

Using the annually reported forced outage rate for each unit, | calculated a
discrete probability distribution. Simply, this means that the range of possible
values is contained to the reported rates for that year, i.e. the lowest rate
reported and the highest rate reported sets my lower and upper limits. |
calculate a greater than 90™ percentile value probability of occurrence and a
less than 10" percentile value probability of occurrence. This means that for
the 57 coal-fired units with a rated capacity of 600-699 MW reporting in 1999,
90 percent of the time a reported forced outage rate is going to be less than
13.41 percent. At the other end of the spectrum, the likelihood that the rate will
be less than 1.96 percent has a less than 10 percent chance. | performed this
calculation for each year and then used these 90 and 10 percent values to
calculate a four-year rolling average which will be used as the benchmark in

the test year.*®

. WHY IS IT NECCESARY TO HAVE BOTH A 90" PERCENTILE VALUE

AND A 10™ PERCENTILE VALUE?

In terms of parity, it is important to note the probability of occurrence from both
sides of the mean. This is the same concept as having a true-up mechanism in
NVPC, which takes into account the possibility of over-forecasting and of

under- forecasting NVPC.

13 All calculations are at the bottom of each category, by capacity, in Exhibit Staff/105, Brown/1-5.
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Q. HOW DO YOU PROPOSE THE COMMISSION UTILITIZE THESE 90"

PERCENTILE AND 10™ PERCENTILE VALUES AS A BENCHMARK?
The Commission should use the NERC data to determine whether a utility’s
reported forced outage rate is likely to occur within the test year. If the utility
forced outage rate is larger than the 90" percentile probability of occurrence,
then according to industry statistics it is unlikely to occur within the test period.
The appropriate action would be to adjust the utility forced outage rate to within

the likelihood of occurrence, at the 90™ percentile value.

. WOULD THE SAME ADJUSTMENT BE MADE FOR THOSE VALUES

THAT FALL BELOW THE 10™ PERCENTILE PROBABILITY OF
OCCURRENCE?

Yes. It stands to reason that if the Commission recognizes that there are years
that may be unusually bad, then they must also take into account those years

that are unusually good.

. ONCE THIS ADJUSTMENT WAS MADE WOULD FURTHER

COMMISSION ACTION BE NECESSARY?

No. If a utility believed it needed to recover additional power cost expenses,
above what its expected rate of return is, then it has the option to file for a
deferral of power cost expenses that it alleges were unreasonably high due to
unforeseen events. In addition, PGE and ldaho Power have in place a true-up
mechanism that allows the utility to recoup those costs that are above or below
its forecasted NVPC (after the application of a deadband and an earnings

review) on an annual basis. This type of mechanism further justifies the need
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to have a more accurate forecast of what will likely occur within the test period,
rather than the current four-year rolling average method that effectively
provides the utility with a retroactive ratemaking tool.

Q. HAVE YOU CONSIDERED THE TREATMENT IN UE 180, WHERE THE
COMMISSION REMOVED THE TIME PERIOD OF THE OUTAGE FROM
BOTH THE DENOMINATOR AND THE NUMERATOR OF THE FORCED
OUTAGE RATE CALCULATION?

A. Yes. | have. In UE 180, and in other rate cases, the Commission’s decision to
remove the extreme outage period from the calculation has the effect of giving
greater significance to those events left in place, and thus results in a relatively

higher forced outage rate. For example:

100 MW plant
Year 1 Year 2 Year 3 Year 4 Rolling Average
Total forced outage hours 60,000 100,000 50,000 400,000 610,000
Total MWH in one year 876,000 876,000 876,000 876,000 3,504,000
Forced outage rate 7% 11% 6% 46% 17%

Commission decision in year four, removes 300,000 hours from outage calculation

Year 1 Year 2 Year 3 Year 4 Rolling Average

Total forced outage hours 60,000 100,000 50,000 100,000 310,000
Total MWH in one year 876,000 876,000 876,000 576,000 3,204,000
Forced outage rate 7% 11% 6% 17% 10%

As is shown, the remaining 100,000 hours in Year 4 now calculates as a 17
percent forced outage rate, while in Year 2 for the same amount of outage
hours this only calculates as an 11 percent outage rate. The NERC-
benchmark approach is a superior method of accounting for the type of

situation addressed in UE 180.
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Issue |.A: Different Forecasting Method for a Peaker Plant versus a Base

Load Plant?

. SHOULD THERE BE A DIFFERENT FORECASTING METHODOLOGY

FOR A GAS-FIRED PEAKING FACILITY VERSUS A BASE LOAD COAL-
FIRED FACILITY?

Yes. Mr. Harris did not address gas-fired facilities in his 1984 memo. The
utilities have used the same methodology for gas-fired plants as for coal-fired
plants, but to date the Commission has not required such an approach. Gas-
fired peaking facilities have very different operating schedules than a base load
coal-fired facility. The time of day that a peaking plant runs and the amount of
time that it will run as opposed to a coal plant is significantly different. The
current method of calculating forced outages rates for peaking facilities
significantly under- or over-states the availability of the unit, and leads to
incorrect modeling.

PLEASE PROVIDE AN EXAMPLE OF WHY THE CURRENT METHOD
CAN LEAD TO INCORRECT MODELING.

For example, in a calendar year if a gas-fired peaking facility was called to run
nine times, it would then have nine expected start times. If in one of those
times it did not start, the utility would then assume a length of time that the unit
would have run, and record this as forced outage hours. From a reliability
perspective the unit only failed one out of nine times, which, if calculated as a

forced outage rate is 11 percent. However, if during these nine start times the
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facility ran, or was expected to run, a total of 270 hours, and during the one
outage event it was expected to run 60 hours, the calculated forced outage rate
would be: 60/270 = 22%. For a 100 MW facility, it would be modeled as only

available to provide power up to 78 MW for the test year.

. WHAT IS YOUR PROPOSAL THAT WILL BETTER CALCULATE A

FORCED OUTAGE RATE OF A GAS-FIRED PEAKING FACILITY?

A method prescribed by NERC, called equivalent forced outage rate demand
(EFOR(d)), takes into account the number of attempted starts, the number of
actual starts, and the average forced outage duration. This formula will provide
a more accurate calculation of forced outage rates, and subsequently more

accurate modeling of these facilities in the test year.

Issue |I. E: New Thermal Resources

HOW SHOULD NEW THERMAL RESOURCES BE TREATED?

As prescribed in the 1984 Memorandum, the appropriate methodology for a
new resource, with less than four years of actual plant performance data,
should use NERC industry data to substitute for those years, until such time
that four years of actual information becomes available. The NERC industry
information should be incorporated according to fuel and capacity rating, with
the average forced outage rate for that category substituted for the applicable

years.

Issue I.G: Non-Outage Related Adjustments

UM 1355 STAFF EXHIBIT 100(R).DOC



10

11

12

13

14

15

16

17

18

19

20

21

22

23

Docket UM 1355 Staff/100

Brown/24

Q. SHOULD NON-OUTAGE RELATED ADJUSTMENTS BE INCLUDED IN

THE FORCED OUTAGE RATE DETERMINATION?

| am unaware of any non-outage related adjustment that may be appropriate to
include in the forced outage rate determination. | am unable to make a
definitive statement on this issue until participants in this docket have had an

opportunity to cite examples of such non-outage events.

Issue |I.H: New Capital Investment

. SHOULD THE FORCED OUTAGE RATE BE ADJUSTED WHEN NEW

CAPITAL INVESTMENT IMPROVES RELIABILITY?

If the utility entered into an agreement with an outside party, in which it was
guaranteed a quantified increase in reliability in a particular plant through new
capital investment, subject to liquidated damages or other compensation, then
it would be appropriate to reflect the guaranteed increase in reliability for the
forecasted test year. Outside these conditions it would be difficult for the utility

to accurately forecast an increase in reliability due to capital investment.

Issue ll: Hydro Availability Method

HAS THE COMMISSION ADOPTED A HYDRO AVAILABILITY
METHODOLOGY?

Currently, the Commission does not have an adopted hydro availability model.
Utilities are not currently required to report incidents of forced outages on hydro

facilities to NERC. The definition of a forced outage incident for a hydro facility
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and the subsequent consequences of that outage are very different from that of
a thermal facility. For example, if a coal-fired base load facility experiences a
forced outage it loses the ability to produce that power. However, when a
hydroelectric facility experiences a forced outage, the water is still behind the
dam and will be used for generation at another time. The total production of
the hydroelectric facility will not decrease for the year due to forced outages.

Q. DO PGE, IDAHO POWER, OR PACIFICORP CURRENTLY MODEL
FORCED OUTAGES FOR THEIR HYDRO FACILITIES?

A. PacifiCorp is the only utility that has introduced forced outages for hydro
facilities, which impacts hydro availability within its NVPC model.

Q. PLEASE DESCRIBE PACIFICORP’S FORCED OUTAGE METHODOLOGY
AS IT PERTAINS TO HYDRO FACILITIES.

A. In UE 199, PacifiCorp proposed through its Transition Adjustment Mechanism
filing (TAM) to include forced outages for specific hydro facilities (storage
facilities). At that time, PacifiCorp utilized its Vista model to generate a weekly
amount of MWh of hydro availability, which it then input into its NVPC dispatch
model (GRID). GRID then took the total MWh of energy and dispatched it
according to its least cost dispatch logic. The Vista model uses a monthly four-
year average of “forced outage hours” from these specific storage facilities.
Once the average number of forced outage hours per month is known, specific
time periods within that month are selected as “unavailable.” For example, in

the month of April, if the average number of hours of forced outages is 50 then

UM 1355 STAFF EXHIBIT 100(R).DOC



10

11

12

13

14

15

16

17

18

19

20

21

22

Docket UM 1355 Staff/100

Brown/26

specific time periods, e.g. Monday, Tuesday and Wednesday in the second
week of April, are unavailable to the model for generation.

IS THIS METHODOLOGY CONSISTENT WITH THE PRINCIPLE OF A
STORAGE HYDRO FACILITY WHICH STORES ENERGY BEHIND A
DAM?

No. While I acknowledge that hydro facilities are not always going to be
available when they are called upon, it is incorrect to use a method that does
not take into consideration the fact that the hydro facility retains its ability to
generate that power in the future. Unless the utility is required to spill the water
due to biological constraints or other mitigating factors, and the energy
capability is lost, the utility should not reflect a lower production of power from a
storage hydro facility due to forced outages.

HAS PACIFICORP PROVIDED AN EXAMPLE WHEN IT WAS REQUIRED
TO SPILL STORED WATER RELATED TO A FORCED OUTAGE?

No.

DOES STAFF PROPOSE A METHODOLOGY FOR FORCED OUTAGES
ON HYDRO FACILITIES?

No. Storage hydro facilities present their own parameters of operations, which

current thermal forced outage rate methodologies do not adequately address.

Ill: What wind availability reporting method should the Commission

adopt?
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Q. PLEASE DISCUSS YOUR RECOMMENDATION OF AN ANNUAL WIND

AVAILABILITY REPORT, TO BE FILED BY EACH UTILITY THAT OWNS
AND OPERATES A WIND FACILITY.
| propose that the Commission require the utilities to provide a wind availability
report for each wind facility that it owns and operates that will show:
A. Maximum net output of the facility given the actual wind conditions in
a calendar year;
B. Lack of availability due to planned maintenance;
C. Lack of availability due to line loss;
D. Lack of availability due to forced outages, turbine failure, or non-
scheduled maintenance; and,
E. Factors B, C, and D will be subtracted from A, to provide the actual

capacity factor for a wind facility in a calendar year.

. WHY WILL THIS INFORMATION WILL BE USEFUL TO THE

COMMISSION?

This information will provide an account of the history of the wind farm, allowing
the Commission to obtain a better understanding of the different factors that
affect the actual output of wind facilities. For ratemaking purposes, this
information will provide an historical record that will facilitate a determination, in
the future, of the appropriate methodology of calculating the capacity factor of

wind farms in a test year.
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Issue V: What data reporting requirement should the Commission require

regarding outages?

Q. DO YOU PROPOSE ANY ADDITIONAL DATA REPORTING
REQUIREMENTS AT THIS TIME FOR GENERATING FACILITIES OTHER
THAN WIND FARMS?

A. No.

Q. DOES THIS CONCLUDE YOUR TESTIMONY?

Yes.
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WITNESS QUALIFICATION STATEMENT
NAME: Kelcey Brown
EMPLOYER: Public Utility Commission of Oregon
TITLE: Senior Economist, Electric and Natural Gas Division, Resource and
Market Analysis
ADDRESS: 550 Capitol Street NE Suite 215, Salem, Oregon 97301-2115.
EDUCATION: All course work towards Masters in Economics
University of Wyoming
B.S. University of Wyoming
Major: Business Economics
Minor: Finance
EXPERIENCE: Since November 2007 | have been employed by the Public Utility

Commission of Oregon. Responsibilities include research, analysis
and recommendations on a wide range of cost, revenue and policy
issues for electric utilities. | have provided testimony in UE 199 and
UE 200, and actively participated in regulatory proceedings in
Oregon, including UE 195, UE 198, and UM 1355.

From June 2003 to November 2007 | worked as the Economic Analyst
for Blackfoot Telecommunications Group, a competitive and incumbent
telephone provider in Missoula, Montana. | conducted all long and
short term sales and revenue forecasts, resource acquisition cost-
benefit analysis, business case analysis on new products and build-
outs, pricing, regulatory support, market research, and strategic
planning support.

From May 2002 to August 2002 | worked as an intern at the lllinois
Commerce Commission in Springfield, lllinois. | performed competitive
market analysis, spot market monitoring and pricing review, and
extensive research on locational marginal pricing and transmission
system incentives for development.

My course work, towards a Master’s degree at the University of
Wyoming, focused heavily on the regulatory economics of network
industries such as electricity, natural gas, and telecommunications.
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July 31, 1984

~

Mr Larry A Crowley ' : Mr Grieg L Anderson

.-Asst Manager-Rates General Manager

Idaho Power Company " Rates & Revenue Requirements

Box 70 Portland General Electric Co

Boise ID 63707 121 SW Salmon St - o —

Portland OR 97204 @ °

Mr David W Sloan, Manager

Rates & Regulations m IW
Pacific Power & Light Co _ .
920 SW Sixth Ave ) R ol

o

Portland OR 97204 : e LB

Barlier this year, we had extensive discussions concerning the per-
formance of several thermal plants as used in setting rates. as a
result of those discussions, Tom Harris has authored the attached
memorandum stating staff's position on these matters.

For_rate-making, we will use historical plant data to calculate the
production available from each thermal plant. In general, we will
use 48 calendar months, on a rolling basis, of unit per formance data.
Definitions and procedures are discussed in the attached memo.

As part of our ongoing rate-making process, we will need routine
reports from each utility on the performance of thermal units. The
POC staff is attempting to treat thermal plants uniformly from plant
to plant and company to company. : The request for specific t.hermal

" plant data is directed to each utility as listed.

Idaho Power _ ~Valmy 1-2
Portland General Electric ~Trojan
: : Boardman

Colstrip 3-4 ¢

Pacific'Power & Light -Jim Bridger 1-4
Dave Johnston 1-4
Wyodak
Centralia 1-2
Colstrip 3-4
Data Request

For Trojan, PGE is to continue providing staff with the monthly
operating data report and the semiannual net °1ectnc generation

graph. _ ‘\..

L
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For all the wts, within __Q_Qg_zg_a_ﬁ;gz__thg_end of each

month, each company, as listed above, is -to provide the PUC staff
the followmg data for the preceding month for each thermal unit.

Month, Year
Plant and Unit Name
Maximum Dependable Capacity
Forced Outage Hours
Maintenance Outage Hours (Short Notice)
- Planned Outage Hours (Annual Outage)
Reserve Shutdown Hours
Per iod Hours
Service Hours
Equivalent Schedule Outage Hours
Equivalent Forced Outage Hours
Gross Generation--mwh
. Net Generation--mwh
- Planned Maintenance Schedule for Current and
Subsequent Year

The above data is to be provided for -the preceding month, year-to-
date, preceding 12 calendar months, and 48 calendar months. Except
for the last item in the list, all the other data is contained in
the attached example Unit Data Summary report. Also, we wish o
begin receiving the semiannual net electric generation gr aph for
each plant as listed above for your company. In addition, you will
note that performance data for Colstrip 3 depart from that used in
the tracking filing. We propose using the technique suggested in
Tom's memo for that facility in future rate reviews. Finally,
Page 3 of Appendix A of the attached memo contains a reference to
the North American Electric Reliability Council (NERC). We ask that
- each year each company foward the.annual report. from NERC containing-~-. -
such information mnedlately upon recelpt :

Some additional specific quest:.ons regarding certain of the thermal
‘plants will be transmitted in another letter.

If you have questions about this request, please contact Roger
Colburn at 378-6894. Incidentally, Scott Girard has assumed
~responsibilities previously held by Tom Harris. His number is

378-6625. ’

e

wWilliam G. Warren -
Manager

Energy Division

ger/05611

Attachments -

cc: FRoger Colburn
Scott Girard
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PUBLIC UTILITY COMMISSIONER OF OREGON ‘

INTER-OFFICE CORRESPONDENCE

(NOT FOR MAILING)

DATE: July 18, 1984
TO: Bill Warren . .
FRééi ' Tom Harris

SUBJECT: Thermal Plant Performance

" INTRODUCTION

In this memo I shall summarize my investigation and analysis of the
performance of thermal plants for use in our rate-making process.
This memo represents a "final" wrap-up of the plant performance pro-
ject I began in 1983. My purpose is to develop reasonable methods
for calculating thermal plant performance levels to be used for
calculating the cost of pover.

'~ Performance level includes both fionth-to-month availability of, or net
megawatts available from, each plant and thqgnengfﬁ of the expected

annual maintenance period. I intend to propose a -method for calculat-

",:ing performance that can be applied uniformly from plant to plant and

rom .company to company. There is an exception. I shall treat Troijan
a little differently because PGE collects data for Trojan to meet NRC
requirements, and such data differs from that collected for coal fired

plants. ) .

In general, I propose to use a 48-calendar month rolling average of
historical performance for each thermal unit on vwhich to base cost of

power calculations. The megawatts available from each thermal unit
are to be calculatad by (1.0 - EOR) * (MW Net) for the wmonths during
the, unit-is scheduled tq be ilable. Definitions for
Equivaleént Outage Rate (E , MW Net, Maximum Dependable Capacity
(MDC), and other terms and procedures will be discussed later in this
memo. EOR is to be calculated for a 48-month period for most thermal
units. The reason I propose using a 48-calendar month rolling average

. is that It reflects recent plant experience, which 1 think tends to
ZEEEEEE_EQEE;gx_gxpected operation over the coming yvear. Four years of
experience is sufficient to average out variations and yet not include
generally irrelevant experience from history long past.

DEFINITIONS

The definitions and procedures I am using are ’intended to be similar
to those adopted by the Edison Electric Institute and the North
American Electric Reliability Council. The differences I propose
adopting were suggested by Pacific Power & Light and by Idaho Power
- Company. :
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Following I shall list and illustrate the formula and definitions to

be used.

MW available = (1.0 - EOR) * (MW Net)

: EOR =
gt

FOH + EFOH + MOH + ESOH
SH + FOH + MOH

MW Net = MDC * Net Generation mwh

"EOR .

EFCH

ESOH

Gross Generation mwh

Equivalent Availability - Includes effects of EOR and
planned maintenance. ‘Essentially equivalent to the
percentage of time during which the unit was available
for operation at full capability.

 Equiva1ent,0utage Rate - EOR categorizes and summarizes

equipment failures and their corresponding outage periods.
EOR characterizes the inability of a unit to operate when
required for service. It essentially is equivalent to
percentage of an anticipated service, during which a unit
was not available for operation at full capability. Time .
required for planned outages and economy or reserve shut-
downs is excluded when computing this index. -

Equiéalent Forced Outage Hours - For a partial forced

.outage reduction, EFOH is equivalent time in hours for a

full forced outage which would equal mwh lost because of

" the partial outage.

Equivalent Scheduled Outage Hours - For a partial scheduled

outage, ESOH is-equivalent time in Licurs for a full scheduled

outage which would equal mwh lost because of the partial
outage. . _ -

Scheduled and maintenance gutageé are scheduled a réla-
tively short time (i.e., few days) in advance. They are
distinguished from planned outages which are plannsd months

"in advance (i.e., annual outages).

Forced Outage - The occurrence of a component failure or

other conditions which requires that the unit be removed

from service immediately or up to and including the very

next weekend.

Forced Partial Outage - The occurrence of a component failure
or other conditions which requires that the load on the unit
be reduced two percent or more immediately or up to and
including the very next weekend.

Forced Outage Hours - The time in hours during which a unit
is unavailable due to a forced outage. :
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FPCH - Forced Partial Outage Hours - The time in hours during which
a unit is unavailable for full load due to a forced partial
. ontage.
MOE ~ Maintenance Outage Hours - The time in hours during which a

unit is unavailable due to a maintenance outage.

A maintenance outage or scheduled outage is scheduled.a
relatively short time (i.e., few days) in advance. For

' our purposes, a maintenance outage is treated like a forced
outage. -

PH -  Period Eours - Hours in the period under consideration,
usually one month, one year, or four years.

- POH -~ Planned Outage Hours - The time in hours a unit is
. ‘ unavailable due to a planned outage. .

Planneé outages are planned months in advance. Generally

these are annual maintenance outages.

POR =~ Partial Outage Reduction - The size of reduction from MDC in
: megawatts during a partial outage.

‘RSH = Reserve Shutdown Hours - The time in hours a unit is
: shutdown for eccnomy reasons.

~SH - _ Service Hours - The total number of hours the unit was
actually cperated with breakers closed to the station bus.

SPOH

!

Scheduled Partial Outage Hours - The time in hours during
which a unit is unavailable for full load due to a scheduled
partial outage. Scheduled partial outages are generally '
scheduled a short time in advonca. For our purposes, they
are treated like a forced partial outage. :

mw - Megawatts
MDC -~ Maximum Dependable Capacity - The dependable main-unit

capacity, winter or summer, whichever is smaller. MDC
includes station use. D—

" MW Net - Megawatts Net - Net megawatts available from a unit or plant
' excluding station use. For our purpose here:

- MW Net = MDC * Net Generation mwh
; Gross Generation mwh-

Figure 1 on ‘the next page illustrates some of the above terms.

For cur purposes, I have specified different definitions for and uses
. of the terms planned outage, maintenance outage, and scheduled outage
. than we have commonly used in the past. Maintenance outages or
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scheduled outages are interchangeable terms. They both refer to
unit outages which are scheduled or known a relatively short time
in advance, i.e., a few days. These .outages are treated like forced

outages.

A pianned outage is known months in advance. This outage is usually

the nnual maintenance shutdown. Planned outages are to be specifi-
caElY used in rate-making cost of power caluclations by showing a

Unit as being out-of-service. Planned outages are not reflected in
calculations for the Equivalent Outage Rate (EOR).

PROCEDURES

__For rate-making cost of power calculations the mw available for each
thermal unit are to be calculated as indicidted earlier, that is mw
available = (1.0 - EOR) * (MW Net). A plant's mw available is the

" sum of all units' mw available. Utilities may aggregate several

* thermal units at one site into a plant for rate-making purposes.

The megawatts available from thermal units for rate making will
“generally be less than megawatts used by the utilities for Coordination
‘Agreement purposes. .The reason is the agreement permits utilities to
inflate, within limits, the expected average megawatts available from
the thermal plants. On average, it is to the benefit of the utilities
- and their ratepayers to do so. Utilities can borrow amounts of energy
from the Northwest hydro system based on the firm energy rasourcas :
which they report they have available. - The utilities gamble that they
can repay the borrowed energy from future hydro energy. In poor hydro

'~ years, they must repay energy from their thermal resources.

The procedures for calculating EFOH and ESOH are illustrated on the
“following two pages. The procedures are alike. It can be seen that
EFOH and ESOH are the .sum nf equivalent outage hours for several ’
- partial forced or partial scheduled outages.

The EOR and MW Net are to be calculated using the most recent
available 48-calendar months of performance data for each thermal
unit. For thermal units with less than 48 months operation, i.e.,
Colstrip #3 and Valmy, the Equivalent Outage Rate to be used will

be the weighted (by number of months) average of actual historical

- performance and national averages. The national averages I will use
are shown on page 3 of Appendix "A." Those averages were compiled and
published by the Thermal Resources Committee of PNUCC. The source of
data is the North American Electric Reliability Council (NERC). Mem-
bers of the Thermal Resources Committee include representatives of
several Northwest utilities, including Portland General Electric and
Pacific Power & Light. The numbers shown in the appendix are illustra-
tion_only. I_expect the utilities to annually furnish updated data
reflecting national average performance of new thermal plants.

2n example: If PGE files for a rate increase when Colstrip is
two years old, PGE will have 24 months of historical data. Obviously,
wz will not know what the EOR for Colstrip #3 will be in its third
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year. From the appendix we see the national average Forced Outage
Rate for coal units of Colstrip's apprcximate size for the third year
of operation is 12.3 percent. I shall use Forced Outage Rate, which
differs slightly frem EOR, for new plants because that is the data
available from the PNUCC. However, we need to give some consideration
to Colstrip's two years of actual operation. Let us assume the ECR
for two years is actually 16.0 percent. The weighted (by number of
moéﬁﬁs) average of 24 months at 16.0 percent and 12 months at

" 12:% percent is 14.8 percent. : .

Therefore, the estimated EOR for Colstrip #3 for that coming year
would be 14.8 percent. The mw available will be (1.0 - 0.148) *
(700 mw) = 596.4 mw for the unit. PGE should show their 20 percent
“share as 119 mw for the approximate 11 months per year Colstrip #3 is
scheduled to be on line. ’ :

A utility may use, for rate-making purposes, the same equi
'mee
Qgggg;ggg;gg,bgraement. I suggest that if a utility cannot provide

_ adequate data, calculations, and workpapers to support lower perform-
ance levels (higher EOR or lower annual availability), then the PUC
staff should seriously consider using Coordination Agreement values.

The MW Net calculation is to be used to reflect station use. That is,
MW Net excludes station use. In power cost calculations, Station use
should not be a separate line item nor added to system load. I shall:
‘calculate MW Net as indicated earlier, that is: :

MW Net = MDC * _Net Generation mwh
: Gross Generation mwh

Portland General Electric includes in their power cost calculations a
1ipe item called non-running station service. That item is effectively
a load. . It is correct to use only for months a unit is planned to be .
off line, i.e., during planned annual maintenance. For months the

- unit is planned to be in service, station use is incorporated in the
MW Net calculation. An alternative, which I prefer, is to have net
generation mwh reflect energy used by a thermal unit when it is
shutdown. In that case, non-running station service must not be

specifically included in power costs.

The e aintenance for rate making for each unit should be
= actual planned outages. e reason 1

chose a four-year average is that actual planned outages run different
numbers of days from what was scheduled during the previous yearl In
- actual practice, utilities vary from the previously scheduled outage
dates in response to operating conditions. ’

Utilities normally expect to have relatively short planned outages for
- three years out of four, and a longer outage one year. The four-year

average should be reflect in cost oi power calculationS Tatner toan
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the expected planned outage during the test vear for =2 rate case. IZI,
over time, the actual Iength of planned outages varies over a five- or
six-year cycle, then that should be reflected in rate making.

~

TEERMAL PLANTS
.Iniéﬁe following pages I shall discuss each thermal plant separately.
All“"the data shown are calculated from data now available to me. In

the coming weeks I expect Portland General Electric to provide up-to-
date data for Boardman. Both Pacific Power & Light and PGE are trying

‘to get Montana Power Company to develop and provide appropriate data
for Colstrip. ' ' .

. The data shown below will be changed over time as more recent data is
provided by the utilities. For each rate filing the utiliti 3
need to provide updated data and, if necessary, supporting workpapers.

Portland General Electric

.;Trojan

- MDC ' 1080 mw

ECR . 16.4% (6/80-5/84)

. Planned Maintenance. 71 days ‘

Available (Month-to-Month) : 609 mw (PGE share)
' - 23 mw (PP&L share)

Primary Utility : PGE .

The EOR calculated for Trojan is for 48 months calendar June 1980-
May 1984. The procedure I used was based on net mwh produced,
which re{ls;ﬁg_g&iﬂEEEEign_g§e mwh_and forced outages. The data
comes frém Trojan s monthly operating data report, which PGE pre-
pares for the NRC and provides a copy to us. I did not-zalculate

_EOR on a month-by-month basis. I do exclude economy, planned
refueling, and NRC imposed outages.

The underlying rationale for the procedure that I used is that
Trojan normally is run at 100 percent of its capability. The
evidence I have seen over the years points to that. There have

- .been some clear-cut economy shutdowns, and one partial backdown
for a few days for economy reasons in 1984.

The Trojan monthly operating reports show net mwh produced. The
.parrative part of each report discusses all outages in detail.
From the narrative I determine the net hours each month Trojan
should have been available by excluding refueling hours, NRC
imposed shutdown hours, economy, and equivalent econcmy shutdown
hours. 1 sum the net hours available and the net mwh produced
over 48 months. The average mw available from Trojan is the sum
of mwh divided by the sum of net hours. :

For Trojan, I thirk the énnual planned fefueling and maintenance
outage will vary from 61 to 80 days. The average is about 71 days.
Trojan had two very long refueling outages in 1282 and 1983, which
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would tend to lengthen the average refueling outage. The 1982
refueling outage includes a 1-month forced outage (leaking
pressurizer) which is reflected in my calculations for EOR.
However, both the 1982 and 1983 refueling outages were effectively
extended because of good hydro conditions and both, therefore,
are partially economy shutdowns. Those long refueling outages

. gere adjusted before the average refueling outage duration was

= falculated. Therefore, I believe the averge refueling outage for
Trojan should be about 71 days. I developed that number in detail
for my testimony in the 1983 Portland General Electric rate case,
UE 1/UE 6. The average -refueling outage, as adjusted, for :
four years, 1980 through 1983, is 71 days. :

In PGE's 1983 general rate case staff settled with the company,
for that case only, on a complicated method to account for
Trojan's performance to be used in cost of power calculations.

. The company made four computer runs, for four repetitions of ,
the test year, changing Trojan's available mw .each month to show
actual mw produced each month over the past four years. That
method is not satisfactory. It is complicated, it entails a lot
of hand calculations to average four years' results, and it does
not theoretically represent Trojan's expected output over a test
year. It does not account for variations in other resources. We
are treating one resource, that is Trojan, philosophically
different from all the other resources. .

i propose we use the most recent 48 months of Trojan‘s historical

performance to estimate i tts, the same as for other

ermal plants. In general, regglatory (NRC) shutdowns should be
;ggguded because they are extraordinary events. Like other ther-
"mal plants, planned maintenance and economic outages are also
excluded from the calculation of megawatts available. O0f course,
the planned’refueling outage must be represented in annual power
cost calculations on an_expected average basis. :

" Only one computer run of PGE's Power Operations Model, which is
the new power cost model, is to be used to calculate the cost
of power. The procedure of making four computer runs to cover
four years of data is not a theoretically sound way to predict
next year's cost of power, nor Trojan's performance. There are

" some additional power costs which result when the old power cost
model is run four times using actual mw for Trojan versus one
computer run using average mw for Trojan. Those additional
calculated power costs will be reduced in the future because
Colstrip #3 is now on line. Colstrip #3 is a low operating cost

~unit. Its existance will reduce variations in power cost
resulting from variations in Trojan's mw output.

In PGE's 1983 general rate case, UE 1/UE 6, the difference in
cost of power between four computer runs and one equivalent run
was about $765,000. The one run produced the lower cost. After
considering PGE's power cost adjustment, the cost to PGE is about
$153,000. PGE's total cost of power is about $127,000,000. The
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cost to PGE from using one computer run is about 0.012 percent of
their total power cost. Power cost predictions are never anywhere
pear that accurate, so using one computer run instead of four is
well within normal accuracy limits.

‘I have shown. an Equivalent Outage Rate (EOR) for Trojan of

,;5;6.4 percent. That translates into using 602 mw available at

= ¥rojan for PGE. Actually the 16.4 percent EOR is fiction. It
reflects thousands of megawatt hours of non-running station use;
however, the 6039 mw itself is reasonable. PGE's power operations
model includes a non-running station service as a- separate line
item. That line item jncludes non-running station service for
Trojan and for Boardman. Because I exclude station service from
available mw, that separate line item must be eliminated.

For Trojan, I suggest we use the average of actual historical
mw produced at Trojan over the most recent rolling 48 calendar

. months. e will not calculate EO or availability as
_a pergenfage. Of course, we will exclude requlatory, planned )

refueling, and the economy shutdowns, both full and partial,
from the 48-month average. :

Boardman

. MDC . _ 530 mw
~ EOR ' 14.2%
Planned Maintenance , 4 weeks
Available . "356 mw (PGE share)
' ’ 44 mw (IPC share)
- Primary Utility- PGE

The available mw excludes station use. The EOR shown is cal-
‘culated from 38 months, August 1980. through September 1983 of
actual, 13.7 percent, and 10 months of national average, 16.2 per-
cent forced outage rate. The national average data is shown on
page 3 of the appendix attached to this memo. For coal plants of
Boardman's size for the fourth year of operation, the average
forced outage rate is 16.2 percent. In PGE's next general rate

filing there will b +ths of actiial data available from
BGardman, SO Wﬁ-ﬂéﬁllu fiot _be Uused.

The Equivalent Outa
exclu : turbine

1T excludes planned and economy shutdowns. There are two reasons
for excluding the turbine blade outages. One reason is that the
problem was extraordinary. The Oregon PUC, as well as all juris-
dictions, does not consider extraordinary, nonrecurring events for
rate making. We set rates based on normal, ongoing expected

conditions.

The second reason 1is that the turbine blade probiem has been
repaired. It was repaired in the spring of 1982. There was 2an
»additional-fixvmade to the turbine blades in September 1983.
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Colstrip #3

MDC

EOR L
Planned Maintenance
Available .

-

i€
»-‘&rimary Utility

The EOR shown is for the first year only.

Staff/102
Brown/15

© 700 mw

17.3%
4 weeks

116 mw (PGE share) -

58 mw (PP&L share)

_PGE & PP&L

It was taken from the

national average data for the first year of service, which are

shown on page 3 of the appendix.

For the second year of operation

we will calculate a weighted EOR using several months' actual data
as available, and subsequent years national average forced outage

.rates.

In addition,. we will assess an appropriate planned main-

tenance duration, for the second and future years of operation.

" Colstrip #4

“MDC

- EOR

. Planned Maintenance
Available

“Primary Utility

The EOR shown is for the first year only.

700 mw

17.3%
4 weeks
116 mw (PGE share)
58 mw (PP&L share)
PGE & PP&L

It is taken froﬁ the

national average data for the first year of service, which are

shown on page 3 of the appendix.

' 1daho Power Company

Valmy 1 -

MDC

"EOR

- Planned Maintenance
Available :
‘Primary Utility

264 mw

6.96%

4 weeks

115 mw (IPC share)
IPC

The EOR shown is calculated from 29 months, late December 1881
through May 1984, of actual data at 6.4 percent, seven months of
third year national average data at 7.7 percent, and five months
of fourth year national average data at 9.2 percent.

The actual data was taken from a Unit Data Summary report through
May 1984, supplied by Idaho Power Company.

Valmy 2

MDC

“EOR

Planned Maintenance
Available

Primary Utility

264 mw
- 12.8%

4 yeeks
115 mw (IPC share)
IPC
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The EOR shown is taken from the national average, for the first
year of operation, for coal plants of Valmy's size.

Pacific Power & Light .

The following data for four Pacific Power & Light plants . is calculated .
frgmrthe'monthly unit data summary for each unit for April 1984. The -
dater. reflects 48 months of operation for each unit through April 30, '
1984. The planned maintenance shows Pacific Power's long-term cycle

average for planned outage duration for each plant. The days outage

" duration shown are unit-days.

Jim Bridger 1-4 .
" MDC ' 510 mw each (2040 mw total)

EOR ’ 19.6%
Planned Maintenance ' 148 days (total 4 units)
Available. 1529 mw ( " " "
o . 1019 mw (PP&L share, total)
S 510 mw (IPC share, total)
Primary Utility - PP&L

Dave thnston 1-4

MDC

~ EOR

~Planned Maintenance
" Available
Primary Utility

Wvodak

MDC

EOR

Planned Maintenance
-Available

Primary Utility

Centralia.l-2

me now.

.MDC

EOR

_Planned Maintenance
Available

Primary Utility

785 mw (total 4 units)
13.0%

113 days (total)
633 mw (" )
PP&L

345 mw
3.5%

. 28 days

241 mw (PP&L share)
PP&L

665 mw each (1330 mw total)

13.1%

74 days (total 2 units)
522 mw (PP&L share, total)
27 mw (PGE share, total)
PP&L

The above data for each MDC rating reflects the data available to
For each rate filing the utilities will need to provide
up-to~-date information and, if necessary, supporting documents..
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PLANNED AND ECONOMY OUTAGES

The EOR indicated for the above thermal plants was calculated exclud-
ing planned and economy outages. Where data was available, the EOR
was calculated as a 2B-calendar month average. For rate making, cost
- of power calculations will use (1.0 - EOR) * (MW Net) as the unit or
pl megawatts ‘available for the several months each yedr the unit is
scEeduled to be on line. In addition, the cost of power calculations
neéd to reflect planned maintenance outages for each unit or plant.

_ For the coal plants listed earlier, annual planned maintenance varies
from three to six weeks. I prefer that utilities use a long-run cycle
average for planned_outage'duration for rate making. As an alterna-
tive, the above estimates of annual planned maintenance may be altered
annually by the utilities with staff's concurrence to reflect the
expected maintenance schedule for the test period used in a rate case.

 The procedure I propose'excludes reserve shutdown (economy outages)

and planned maintenance outages from the calculation of Equivalent
Outage Rate (EOR). Economy and planned outages do not count for nor
‘against utilities. If we use this procedure, then the theoretical
problem of considering a unit as 100 percent available during a
reserve shutdown does not exist. - PGE and PP&L have argued that a
plant should not be considered 100 percent available when it is not
running, because if it were operated there would be, on average, some
forced outages. Their's is a reasonable argument. . '

Occasionally we will need to determine if an outage was a forced or a
‘reserve (economy) shutdown. The outage will be considered a reserve
' (economy) shutdown unless the utility provides a clear, definite
' explanation of the cause. '

GENERAL INFORMATION

The only thermal plants of concern in this memo are those discussed
earlier. Some data about each plant is also listed in the attached : i
appendix. Beaver and other combustion turbines and diesel units are : i
‘not covered by this memo because their maximum performance, or maximum oo
available mw, have not been serious issues in rate making.

I do not suggest the PUC accept "carte blanche" whatever Eguivalent
Outage Rate (EOR) or MW Net the utilities calculate for each unit,
even if such actually occurred. As in all aspects of rate making,
' if we can reasonably establish that substandard performance was due
to poor or jimprudent management then we can and should disallow some i
"cost or adjust the historical EOR or MW Net. That applies even to
data I have shown earlier. -
" The list of thermal plants discussed earlier and also shown in the
appendix indicates the primary utility, i.e., Portland General
Electric, Idaho Power Company, or Pacific Power & Light. The primary
utility is the one the PUC staff generally will expect to furnish data
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" for the unit and to estimate planned mainterance outages. However, if
'the'primary.utility does nct furnish appropriate data, the other
involved utilities will not be excused. . :

An exception is Colstrip. There, for the time being, I propose to

- treat PGE and PP&L as each being responsible to develop the relevent
data; however, they need not act independently. I suggest that each
act &s a check on each other and on Montana Powear.

Usually the procedures, data, and results we settle on for the primary
utility will be applied to the other utilities for each plant. I am
sure there will be exceptions over the years.
bjs/1710m

ttachments




. averages.

Staff/102

Brown/19
Appendix A
Pg. 1
Therhal Plant ferformance
i;- | A 48 Months -~ 48 Months )
%f Plant EOR! Thru
Trojan o 16.4% 5/84
Boardman 14.2 9/83?
Colstrip 3 -  17.3° As of on-line date (1/10/82) | |
ICOIStrip>4 . 17.3 vl As of 6h-line date %
Valmy 1 7.9 - 7/83? %
Valmy 2 | 12.6 _ As of on-line date i
Bridger 1-4 19.6 - ay8a %
D. Johnston 13.0 A oo
Wyodak 3.5 oo
Centralia 1-2 13.1 "

' 1EOR in percent.

2EOR includes actual and additional one year from national

’Natlonal average data. For jillustration only until actual :
performance data is available. _ : _ : S ;

jcp/10143-1
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Pg. 2
Thermal Plants
. Primary Percent Other A_Percent
P;Fnt ‘ . MDC mw! _ Utility?  Share tility® Share
Trogan 11080 mw PGE  67.5% PP&L ' 2.5%
Boardman 530 _ PGE 80.0 IPC 10.0
Colstrip 3 700 PGE 20.0 PRSL’  10.0
Colstrip 4 700 ~ BGE 20.0 PP&L' - 10.0
Valmy 1 254 1PC 50.0 o
Valmy 2. 254 . IPC 50.0
Bridger 1-4 - 510 each  PR&L  66.7 1PC 33.3
b Johnston . 785 tofal PP&L 100.0>
Wyodak 345 PPGL  80.0
Centralia 1-2 665 each PP&L 47.5 PGE 2.5

" 'Nameplate rating.r

2primary utility for providing data and planned malntenance
erhedules’ for Oregon rate making.

3For Colstrip PP&L will also be treated as the ?rimary utility.

jep/10143-2
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Appendix A
Pg. 3

Thermal Plants

First four years of service. Values to be averaged witb=actua1
pe;%ermance for ‘plants less than four years old. .

Year of Service!
Nameplate |. 1st 2nd ~ 3rd 4th
Plant : Mmd | FORT _FOR FOR FOR
" Boardman® 530 B . 16.2
Colstrip 3 & 4 - 700 ea | 17.3 14.7  12.3 ~ 15.7
valmy 1 & 2 254 ea | 12.8 6.4 . 7.7 9.2

“lData: FOR in percent. National figures.
Source: PNUCC Thermal Resources Data Base
«.Addendum February 1, 1983.
PNUCC source is North American Electric
Reliability Council (NERC).

2gOR, Forced Outage Rate

1
‘

<
n
|5

It is expectéd 48 months data for  Boardman will be available
-~ pefore PGE's next rate filing. ' )

jep/10143-3
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PacifiCorp Coal Fired Units 2005-2008
Staff Data Request #5

CHO-4 54 37
COL-3 270 224
COL-4 304 227
CRB-1 494 265
CRB-2 772 527
CRGA1 0 0
CRG-2 42 19
DJ-1 25 40
DJ-2 60 59
DJ-3 22 5
DJ-4 211 231
HDN-1 179 266
HDN-2 171 236
HTG-1 1,419 1,332
HTG-2 1,039 787
HTR-1 1,179 1,146
HTR-2 1,653 1,500
HTR-3 1,448 1,361
JB-1 553 443
JB-2 471 194
JB-3 571 275
JB-4 412 290
NTN-1 1,464 708
NTN-2 1,692 814
NTN-3 1,439 933

Total Hours for all Coal plants 28,854

% Low Load Hours % High Low Hours
57% 43%

*Non forced activity is defined as: Maint. Outages, maint. Extensions, planned derates, & maint. Derates.
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CASE: UM 1355
WITNESS: KELCEY BROWN

PUBLIC UTILITY COMMISSION
OF
OREGON

STAFF EXHIBIT 105

Exhibits in Support of
Opening Testimony

April 7, 2009



NERC Data

O OO~NOOODWN =

Coal Fossil Units 600-699MW

1.00

1.62
1.67
1.70
1.77
2.00
2.04
2.10
215
2.50
253
2.54
2.60
268
281
3.03
3.06
418
4.22
4.34
4.51
4.80
4.89
5.00
5.05
5.14
5.32
567
5.68
6.02
6.14
6.23
6.29
6.37
6.69
7.00
7.10
7.11
7.27
7.40
8.68
8.97
9.31
9.97
10.39
10.86
11.20
11.66
12.13
14.05
14.38
14.48
17.86
23.00
36.55

0.01
0.33
0.60
0.88
0.99
1.00
1.14
1.21
1.26
1.40
1.90
1.92

215
219
237
2.56
3.25
3.35
3.84
3.93
4.33
4.50
4.60
4.62
4.68
4.78
4.90
512
5.47
5.58
5.87
5.98
6.18
6.90
7.31

7.44|

7.62
7.69
7.83
7.87
7.90
7.91
8.04
8.70
9.57
10.68
11.51
12.03
14.02
18.34

0.00
0.09
0.54
0.63
0.64
0.70
0.72
0.79
0.83
0.92

0.98
1.12
121
1.30
1.37
1.42
1.55
1.59
1.64
1.72
1.86
1.89
1.99
2.70
2.79
2.99
3.10
3.17
3.41
3.50
3.77
3.84
417
4.42
4.44
4.52
4.61
4.76
4.90
5.51
5.63
5.68
6.07
6.73
7.37
8.02
8.35
9.42
10.51
10.71
17.06
17.74
34.51

0.42
0.50
0.63
0.75
1.32
1.35
1.36
1.42
1.54
1.59
1.60
1.70
1.78
1.79
1.83
1.91
2.08
229
253
275
3.18
3.35
3.91
3.97
4.42
4.50
5.02
522
5.30
5.52
5.83
5.87
5.89
6.02
6.05
6.07
6.49
6.78

~7.03

7.18
7.47
7.79
8.08
8.12
8.78
9.37
10.80
10.83
11.23
13.15
13.92
16.55
2211
23.34

0.19
0.38
0.96
1.01
1.21
1.23
1.42
1.48
1.59
1.67
1.93
1.97
2.06
2.26
240
2.57
2.58
270
297
3.14
3.34
3.36
3.45
3.67
3.71
3.80
3.84
4.06
4.59
4.67
4.71
4.98
5.07
5.09
5.14
5.25
5.29
5.63
5.68
5.90
6.46
6.62
6.95
7.24
7.76
7.91
8.05
8.41
8.52
10.42
10.88
12.02
12.52
12.70
13.55
14.93
16.37
30.94

0.10
0.46
0.84
0.88
1.14
1.30
1.60
1.69
1.81
2.03
2.07
2.39
2.46
251
262
2.85
2.94
3.00
3.05
3.38
3.63
4.03
4.12
4.33
4.34
4.88
4.90
511
512
5.25
542
5.45
573
5.82
5.95
5.96
6.50
6.62
6.64
7.24
7.45
7.66
7.73
7.96
8.00
8.34
8.65
9.64
10.40
10.60
11.65
11.74
22.60
29.51

0.22
0.47
0.60
0.62
0.71
1.27
1.33
1.40

1.91
1.94
2.03
2.06
241
2.58
2.94
2.98
3.06
3.24
3.33
3.48
3.87
4.20
4.40
4.47
4.62
4.65
4.71
4.97
5.15
5.26
5.40
5.60
5.92
5.93
6.30
6.50
6.52
6.76
6.87
6.91
7.05
7.07
7.46
10.26
10.58
10.88
11.35
12.36
12.45
17.18
22.40
23.23
23.72
24.93

0.07
0.18
0.21
0.24
0.99
1.04
1.22
1.25
1.50
1.95
2.00
2.05
217
241
261
2,99
3.29
3.40
3.46
3.75
3.79
3.86
4.21
4.71
5.04
511
521
5.45
5.52
5.55
5.67
5.68
5.80
6.21
6.40
6.98
7.61
8.00
8.57
8.62
8.90
9.37
9.563
9.69
10.08
10.36
10.37
10.45
10.77
11.45
11.83
13.93
14.20
14.47
17.54
23.25
23.85

Staff/105
Brown/1




Staff/105

Brown/2
Coal Fossil Units 500-599MW
NERC Data

1 0.18 0.00 0.04 0.00 0.47 0.34 0.60 0.33 0.15

2 0.50 0.13 0.13 0.45 0.53 0.44 0.71 0.35 0.29

3 0.55 0.28 0.19 0.55 0.67 0.48 1.36 0.71 0.74

4 0.62 0.77 0.36 0.65 0.92 0.54 1.54 1.20 0.85

5 0.75 1.20 0.37 0.78 1.31 0.78 1.58 1.38 1.28

6 0.80 1.36 0.38 0.87 1.40 0.92 1.59 1.43 1.30

7 0.81 1.48 0.49 0.95 1.59 0.99 1.75 1.57 1.64

8 0.83 1.51 0.63 0.98 1.83]. 1.01 1.91 1.90 1.67

9 1.00 1.59 0.65 1.00 2.01 1.07 1.95 1.91 1.94
10 1.06 1.62 0.67 1.03 2.09 1.12 2.00 1.96 1.99
11 1.16 1.69 0.81 1.05 213 1.18 2.06 2.17 2.05
12 1.20 1.70 0.91 1.07 2.39 1.28 2.13 2.18 2.25
13 1.27 1.82 0.96 1.27 2.40 1.39 2.47 2.19 2.46
14 1.31 1.97 1.16 1.42 2.71 1.61 2.62 2.24 2.79
15 1.38 2.02 1.24 1.67 2.88 1.73 2.69 2.28 2.83
16 1.72 2.16 1.30 1.68 3.04 1.87 2.71 2.33 2.98
17 1.84 2.39 1.33 1.71 3.06 1.93 2.79 2.40 3.02
18 2.03 2.43 1.34 1.80 3.30 1.95 3.04 2.49 3.07
19 2.65 2.54 1.40 1.88 3.33 2.16 3.06 2.50 3.10
20 2.66 2.55 1.44 1.94 3.36 2.23 3.16 2.53 3.14
21 2.83 2.63 1.49 2.01 3.45 272 3.29 2.54 3.22
22 2.89 2.65 1.71 2.13 3.46 2.82 3.66 2.61 3.28
23 3.01 2.74 1.74 2.25 3.56 2.90 3.83 2.64 3.32
24 3.05 2.76 1.83 2.55 3.57 2.93 3.92 2.76 3.34
25 3.25 2.85 1.84 2.62 3.63 3.00 4.03 2.81 3.73
26 3.39 2.94 1.91 2.67 3.70 3.02 4.04 2.85 3.91
27 3.52 3.1 1.92 2.71 3.75 3.18 4.05 2.89 3.92
28 3.58 3.15 1.99 2.74 3.81 3.24 4.15 2.91 3.98
29 3.64 3.25 2.05 2.75 3.87 3.49 4.45 2.92 3.99
30 3.86 3.32 2.06 2.76 3.90 3.58 4.46 297 4.11
31 4.01 3.45 2.1 2.80 3.92 3.60 464 3.20 4.13
32 4.44 3.47 2.14 2.83 3.97 3.62 4.67 3.34 4.21
33 4.47 3.63 2.32 2.85 3.98 3.70 4.70 3.35 4.24
34 4.54 3.71 2.34 2.86 4.19 3.75 4.89 3.37 4.26
35 4.66 3.75 2.41 3.02 4.22 3.88 4.92 3.48 4.34
36 483 3.95 2.42 3.04 4.28 3.99 493 3.51 4.39
37 4.89 4.03 2.44 3.05 4.38 4.02 5.41 3.58 4.69
38 4.94 4.07 2.48 3.06 4.51 4.04 5.54 3.67 475
39 5.08 4.09 2.62 3.18 4.58 4.26 5.71 3.69 476
40 5.27 4.1 2.76 3.27 4.60 4.27 5.80 3.71 4.89
41 5.29 4.59 2.81 3.29 4.66 4.29 5.84 4.09 4.90
42 5.41 4.71 2.84 3.32 4.70 4.32 5.96 4.16 5.15
43 5.44 4.80 2.96 3.33 4.89 4.46 6.27 4.17 5.31
44 5.51 4.83 3.16 3.42 4.97 470 6.32 4.45 5.37
45 5.58 495 3.18 3.46 5.04 475 7.23 4.55 5.48
46 5.61 5.00 3.20 3.57 5.09 5.04 7.66 465 5.94
47 5.71 5.02 3.29 3.61 5.21 5.09 7.79 4.68 6.28
48 5.77 5.12 3.32 4.16 5.47 5.10 7.91 4.70 6.64
49 6.08 5.21 3.35 4.18 5.62 5.12 8.00 473 6.71
50 6.13 5.43 3.36 4.20 5.72 5.28 8.22 5.27 6.93
51 6.16 5.44 3.42 4.25 5.85 5.39 8.34 5.66 7.10
52 6.25 5.45 3.57 4.59 6.10 5.71 9.05 5.67 7.25
53 6.56 5.47 3.69 4.61 6.23 5.77 9.36 5.87 7.67
54 6.87 5.49 3.84 4.69 6.39 5.91 9.54 5.96 7.97
55 6.88 5.60 3.89 4.71 6.46 5.95 9.58 5.97 7.99
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NERC Data

Coal Fossil Units 500-599MW

7.25
7.44
7.55
7.66
7.69
7.79
7.86
8.14
8.22
8.28
8.61
8.62
8.64
8.65
8.73
8.78
9.05
9.18
9.33
9.60
9.85
9.95
10.09
10.14
10.27
10.32
10.43
10.88
10.90
11.23
11.31
11.92
12.33
12.38
13.26
13.45
14.03
14.44
14.78
15.27
16.80
20.00
24 .49
24 .92
25.86
89.14

5.67
5.76
5.83
5.86
5.98
6.09
6.22
6.30
6.40
6.56
6.62
6.85
7.18
7.19
7.28
7.36
7.52
7.65
7.66
7.7
7.87
7.92
8.03
8.24
8.38
8.59
9.05
9.37
9.53
9.89
9.91
10.22
10.25
10.32
10.38
11.88
11.92
12.09
12.66
13.65
13.81
19.32
21.34

4.28
4.75
4.97
5.13
5.23
5.29
5.35
5.47
5.54
5.56
5.76
6.07
6.41
6.55
6.62
6.69
6.71
7.1
7.32
7.40
7.42
7.89
8.02
8.07
8.20
8.47
8.63
8.70
10.68
11.17
11.59
12.66
12.93
13.16
14.00
16.31
16.69
16.83
16.94
21.30
21.36
56.15

4.78
4.81
4.83
4.94
5.27
528
5.46
572
6.23
6.35
6.36
6.39
6.40
6.50
6.72
6.77
6.99
7.03
7.07
7.17
7.31
7.64
7.85
7.93
8.1
8.18
8.32
8.96
9.42
9.74
9.76
10.62
10.98
11.36
11.58
11.69
12.47
12.69
12.74
13.85
15.26
26.61
37.22

7.59
7.70
7.75
7.78
7.95
7.97
8.04
8.06
8.1
8.40
9.39
9.44
9.49
9.70
9.89
10.47
10.66
10.71
11.10
11.27
11.44
11.565
11.66
12.23
13.10
13.15
13.56
15.79
16.58
16.80
17.70
18.03
18.94
19.03
22.72
26.09
33.40

6.14
6.20
6.33
6.53
6.64
6.70
6.71
6.73
6.85
7.14
7.55
7.88
8.23
8.26
8.52
8.54
8.72
8.77
8.99
9.02
9.19
9.37
9.48
9.50
9.68
9.78
10.26
11.20
12.02
12.48
12.51
13.21

~14.15

14.38
14.57
15.50
16.29
16.48
17.86
20.45
22.61
33.07
39.30

10.14
10.19
10.33
10.37
10.53
10.85
10.94
11.17
11.54
11.55
12.21
12.29
12.39
12.82
13.26
13.56
13.80
15.62
15.72
16.01
16.18
17.18
22.68
22.99
23.02
24.55
26.09
33.51

6.09
6.78
6.97
7.06
7.27
7.50
7.54
7.59
7.69
7.74
7.75
8.30
8.44
8.45
9.65
9.97
10.48
10.51
10.61
11.08
11.10
11.26
11.45
11.55
11.98
12.09
12.34
12.42
12.74
12.90
14.62
15.96
22.24
23.02
23.47
26.41

8.08
8.1
8.22
8.54
8.67
8.78
8.83
9.056
9.37
9.39
9.53
9.61
9.67
9.93
10.21
10.27
10.49
10.53
10.65
11.39
11.42
11.84
11.85
11.98
12.00
12.27
12.70
12.72
12.74
12.91
13.90
14.80
14.90
15.00
15.03
15.18
16.14
18.08
18.78
19.00
31.65
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Coal Fossil Units 400-499MW
NERC Data
1 0.37
2 0.60
3 1.54
4 2.02
5 2.21
6 2.33
7 2.56
8 2.75
9 3.09
10 3.14
11 3.22
12 3.28
13 3.83
14 3.95
15 4.17
16 4.42
17 4.61
18 6.44
19 6.66
20 7.00|
21 7.01
22 7.05
23 717
24 7.24
25 7.26
26 7.48
27 8.13
28 8.29
29 8.45
30 9.13
31 9.98
32 10.12
33| 1060
34 10.79
35 11.14
36 11.65
37 13.32
38|  14.58
39 15.51
40|  17.01
41 19.12
42| 2141
43| 2759
44
45
46

0.36
0.95
1.10
1.23
1.58
1.66
1.88
2.26
2.39
2.56
2.67
2.94
3.32
3.60
3.69
3.80
3.87
4.74
4.92
5.21
5.66
5.85
6.07
6.37
6.40
6.62
7.19
7.31
7.35
7.41
8.05
8.14
9.29
9.37
11.19
11.21
12.26
12.81
13.59
15.33
16.15
16.30
16.39
17.99
22.36

0.00
0.19
0.22
0.48
1.16
1.39
1.45
1.59
1.86
1.88
1.89
1.95
3.14
3.35
3.38
3.65
3.73
3.77
4.07
4.21
4.70
4.84
5.13
5.25
5.26
5.55
5.67
6.36
7.52
7.69
7.71
7.75
8.01
8.05
8.16
8.53
10.90
10.99
14.91
19.41
21.25
26.97
36.55
38.65

0.03
1.04
1.27
1.30
1.38
1.40
1.51
1.64
1.66
1.75
1.82
1.94
2.1
212
2.34
2.59
270
2.88
3.01
3.02
3.26
3.31
3.46
3.56
4.01
4.15
5.09
6.21
6.35
6.85
7.06
7.75
7.82
8.33
8.70
8.99
9.67
10.30
11.92
14.55
14.96
17.49
19.88
21.45

1.29
2.19
2.38
2.74
2.95
2.99
3.13
3.18
3.33
3.38
3.46
3.70
3.78
3.90
3.97
3.99
4.06
4.65
4.79
5.09
5.18
522
5.63
5.98
6.02
6.24
6.43
6.51
6.69
6.73
8.25
9.35
9.41
10.42
10.90
11.04
12.14
12.85
13.76
17.44
18.30
23.77
30.64
32.87
36.67

0.54
0.63
0.71
0.94
1.24
1.47
1.93
2.43
2.45
261
2.85
2.95
3.03
3.05
3.08
3.36
3.41
3.43
347
3.48
3.54
3.67
3.7
3.73
3.84
3.94
4.05
4.11
4.54
4.90
6.19
6.71
6.94
7.74
8.20
9.01
9.99
11.65
12.65
13.68
16.73
18.17
18.42
19.07
23.97

0.15
0.70
1.02
1.46
1.50
1.78
2.07
2.34
2.65
2.84
2.96
3.27
3.28
3.34
417
453
4.59
5.00
5.08
5.74
6.00
6.09
6.27
6.52
6.72
6.97
8.47
9.01
9.22
9.30
9.78
9.82
11.01
12.26
13.88
15.48
17.63
19.18
20.12
20.36
22.57
31.59
32.37
42.23
46.46

0.00
0.08
0.10
0.25
0.34
0.79
1.04
1.17
1.78
2.01
222
2.67
2.86
3.1
3.19
3.86
4.9
5.13
5.20
5.56
5.69
5.95
5.97
6.39
6.46
6.69
7.03
7.13
7.22
7.63
7.69
7.95
8.25
8.56
8.79
8.86
11.56
13.00
14.92
15.90
16.12
16.33
26.89
29.01
33.26
39.49

0.33
0.59
0.71
1.77
2.00
217
2.36
2.52
2.67
2.97
3.17
3.24
3.68
3.85
3.88
4.05
4.41
4.44
4.73
4.92
5.05
5.36
5.54
5.78
5.94
6.07
6.16
6.34
6.58
7.33
7.68
8.10
9.04
9.35
9.80
11.31
12.39
13.07
14.96
15.62
17.12
20.78
22.41
22.42
34.07
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Coal Fossil Units 300-399MW
NERC Data

1

2 0.65 0.48 0.28 0.04 .

3 1.33 0.61 0.33 0.06 0.78 0.60 1.02 0.77 0.82

4 1.44 0.67 0.51 0.07 0.79 0.69 1.13 0.94 0.84

5 1.60 0.68 0.55 0.13 0.84 0.85 1.14 1.01 0.89

6 1.64 0.95 0.67 0.41 1.01 0.92 1.24 1.08 1.19

7 1.83 1.04 0.78 0.46 1.08 0.93 1.33 1.19 1.23

8 1.84 1.25 0.79 0.51 1.09 1.03 1.45 1.22 1.83

9 1.86 1.28 0.94 0.53 1.15 1.16 1.64 1.27 1.91
10 2.16 1.29 0.98 0.60 1.17 1.18 1.73 1.35 2.06
1 218 1.34 1.1 0.73 1.22 1.19 1.87 1.40 207
12 242 1.36 1.28 0.75 1.65 1.47 212 1.48 2.30
13 271 1.57 1.29 0.87 1.79 1.63 215 1.76 234
14 293 2.01 1.31 0.88 1.94 1.72 2.56 1.94 237
15 295 2.30 1.36 0.92 222 2.14 275 1.96 240
16 3.03 247 1.40 0.94 231 222 2.80 2.07 249
17 3.28 251 1.57 0.98 2.38 225 290 2.16 2.59
18 3.43 2.56 1.74 0.99 240 2.30 3.05 2.26 266
19 3.58 2.60 1.77 1.09 2.55 2.33 3.1 2.28 270
20 3.92 279 1.84 1.13 2.66 260 3.15 2.31 284
21 4.05 2.84 1.85 1.14 2.81 278 3.22 248 2.94
22 4.12 2.91 1.91 1.19 2.84 297 3.47 249 3.02
23 423 2.98 1.97 1.20 295 3.00 3.73 253 3.09
24 4.31 3.09 2.07 1.26 3.06 3.06 3.86 2.83 3.10
25 433 3.23 2.09 1.30 3.23 3.16 3.89 3.02 3.31
26 4.40 3.35 210 1.31 3.78 3.19 3.97 3.14 3.42
27 4.54 3.49 2.28 1.52 3.89 3.23 3.98 3.21 3.76
28 4.59 3.93 2.29 1.55 4.01 3.42 4.30 3.34 4.05
29 4.66 4.20 257 1.82 4.08 3.72 4.64 3.66 4.20
30 4.80 4.35 262 2.39 4.10 3.73 4.86 3.71 4.31
31 4.84 4.63 27 242 4.24 3.83 4.93 4.00 4.73
32 4.94 467 272 258 4.38 4.04 5.01 4.01 5.05
33 5.00 477 279 259 441 4.27 5.38 419 5.20
34 5.07 4.89 2.89 2.96 4.65 4.32 5.40 4.21 5.26
35 5.22 4.91 3.29 3.09 4.83 4.66 571 4.91 5.39
36 556 . 5.01 3.36 3.13 4.86 491 5.86 4.94 555
37 5.57 529 3.37 3.41 4.91 5.26 5.97 5.12 5.69
38 5.80 570 3.40 3.43 4.93 5.39 6.15 5.34 5.82
39 5.83 5.90 3.46 3.64 5.02 5.48 6.33 557 5.85
40 6.09 6.14 3.55 4.20 5.05 5.69 6.63 576 5.90
41 6.36 6.24 3.62 4.25 5.25 5.77 6.71 5.81 6.01
42 6.66 6.46 3.74 447 5.31 578 7.06 5.89 6.62
43 7.30 6.86 3.82 468 5.38 5.82 7.28 6.28 6.73
44 7.38 6.95 3.98 4.69 5.45 5.88 7.53 6.75 6.78
45 7.63 7.07 524 4.97 5.51 5.90 8.09 6.76 7.19
46 7.68 7.15 553 523 5.94 5.99 8.18 6.83 7.23
47 8.15 7.43 5.77 529 6.07 6.11 8.27 6.95 7.37
48 8.18 7.62 5.80 5.32 6.23 6.38 8.33 7.04 7.67
49 8.39 7.69 5.95 5.38 6.38 6.43 8.37 7.18 7.68
50 8.41 7.72 6.15 5.42 6.48 6.45 8.50 8.03 7.80
51 8.77 7.82 6.69 5.64 6.96 7.02 8.69 8.26 8.18
52 9.06 8.02 6.72 6.05 7.38 7.1 9.41 8.32 8.21
53 9.43 8.61 6.85 6.40 7.50 7.18 9.47 8.34 8.24
54 9.62 9.10 7.36 6.57 7.61 7.39 9.56 8.76 8.75
55 10.29 9.49 7.64 6.63 8.13 7.45 10.00 8.77 8.83
56 10.35 11.65 8.31 6.76 8.74 7.63 10.43 8.86 9.44
57 10.79 11.70 8.85 7.09 8.78 8.29 10.52 8.90 9.64
58 11.12 12.13 8.87 7.21 8.80 8.46 10.67 9.03 10.42
59 11.43 12.15 8.89 8.09 8.84 9.16 10.68 9.13 11.17
60 11.72 13.38 9.60 8.91 9.06 9.27 11.14 9.49 11.75
61 12.06 15.61 9.90 9.00 9.72 9.57 11.59 9.50 12.48
62 12.39 15.97 10.18 9.43 11.02 9.60 12.57 10.83 12.52
63 12.66 16.71 12.09 9.70 11.25 9.89 16.46 12.52 12.70
64 13.18 29.54 15.06 9.85 11.28 10.08 16.90 13.29 13.28
65 13.57 37.72 16.48 9.97 11.47 10.29 17.44 13.61 13.44
66 13.89 62.44 10.68 12.10 10.74 17.99 13.63 13.51
67 14.19 84.85 11.21 12.20 13.18 26.20 14.62 13.94
68 14.56 12.55 12.38 16.01 17.09 17.40
69 14.86 13.69 16.27 20.59 18.68
70 15.09 23.59 18.96 19.30
71 16.30 26.22 23.20
72 17.06 31.57 29.42
73 17.48 36.81 59.75




Industry Distribution Curve
1999
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NERC Industry data distribution curve, 600-699 MW, 1999
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Normal Distribution or Bell Curve

The Normal Distribution curve shows the following:

The mean is the p symbol and a standard deviation is the o symbol.

68 % of the values fall within 1 standard deviation of the mean.

95% of the values fall within 2 standard deviations of the mean.

99.7% of the variables fall within 3 standard deviations of the mean.

less than 1% of the variables falling outside 3 standrd deviations from the mean.

By comparison, the NERC distribution curve, above, of the 1999 forced outage rates shows:
Where the mean = 6.5 and the std dev = 4.6

75% of the values fall within 1 standard deviation, the value will be less than 11.1, or greater than 1.9.
95% of the values fall within 2 standard deviations, the value will be less than 15.7 or greater than -2.7
100% of the values fall within 3 standard deviations, the value will be less than 20.3

However, as you can see these are not equally distributed on both sides of the mean.



CERTIFICATE OF SERVICE

UM 1355

| certify that | have this day served the foregoing document upon all
parties of record in this proceeding by delivering a copy in person or by
mailing a copy properly addressed with first class postage prepaid, or by
electronic mail pursuant to OAR 860-13-0070, to the following parties or
attorneys of parties.

Dated at Salem, Oregon, this 7th day of April, 2009.

fiay Basnch
Kay Barhes
Public Utility Commission
Regulatory Operations
550 Capitol St NE Ste 215
Salem, Oregon 97301-2551
Telephone: (503) 378-5763




UM 1355
Service List (Parties)

CITIZEN'S UTILITY BOARD OF
OREGON

G. CATRIONA MCCRACKEN (C)
LEGAL COUNSEL/STAFF ATTY

610 SW BROADWAY - STE 308
PORTLAND OR 97205
catriona@oregoncub.org

CITIZENS' UTILITY BOARD OF
OREGON

OPUC DOCKETS

610 SW BROADWAY STE 308
PORTLAND OR 97205
dockets@oregoncub.org

ROBERT JENKS (C)

610 SW BROADWAY STE 308
PORTLAND OR 97205
bob@oregoncub.org

DAVISON VAN CLEVE PC
MELINDA J DAVISON (C)

333 SW TAYLOR - STE 400
PORTLAND OR 97204
mail@dvclaw.com

DEPARTMENT OF JUSTICE

MICHAEL T WEIRICH
ASSISTANT ATTORNEY GENERAL

REGULATED UTILITY & BUSINESS
SECTION

1162 COURT ST NE

SALEM OR 97301-4096
michael.weirich@doj.state.or.us

IDAHO POWER COMPANY
CHRISTA BEARRY

PO BOX 70
BOISE ID 83707-0070
cbearry@idahopower.com

BARTON L KLINE
SENIOR ATTORNEY

PO BOX 70
BOISE ID 83707-0070
bkline@idahopower.com

LISA D NORDSTROM (C)
ATTORNEY

PO BOX 70
BOISE ID 83707-0070
Inordstrom@idahopower.com

GREGORY W SAID (C)
DIRECTOR - REVENUE
REQUIREMENT

PO BOX 70
BOISE ID 83707
gsaid@idahopower.com




TIM TATUM

PO BOX 70
BOISE ID 83707-0070
ttatum@idahopower.com

SCOTT WRIGHT (C)

PO BOX 70
BOISE ID 83707-0070
swright@idahopower.com

MCDOWELL & RACKNER PC

WENDY MCINDOO
OFFICE MANAGER

520 SW 6TH AVE STE 830
PORTLAND OR 97204
wendy@mcd-law.com

LISA F RACKNER (C)
ATTORNEY

520 SW SIXTH AVENUE STE 830
PORTLAND OR 97204
lisa@mcd-law.com

PACIFIC POWER & LIGHT

MICHELLE R MISHOE
LEGAL COUNSEL

825 NE MULTNOMAH STE 1800
PORTLAND OR 97232
michelle.mishoe@pacificorp.com

PACIFICORP OREGON DOCKETS
OREGON DOCKETS

825 NE MULTNOMAH ST

STE 2000

PORTLAND OR 97232
oregondockets@pacificorp.com

PORTLAND GENERAL ELECTRIC

PATRICK HAGER G RATES &
REGULATORY AFFAIRS

121 SW SALMON ST 1WTC0702
PORTLAND OR 97204
pge.opuc.filings@pgn.com

DOUGLAS C TINGEY

121 SW SALMON 1WTC13
PORTLAND OR 97204
doug.tingey@pgn.com

PUBLIC UTILITY COMMISSION OF
OREGON

KELCEY BROWN

PO BOX 2148
SALEM OR 97301
kelcey.brown@state.or.us

RFI CONSULTING INC
RANDALL J FALKENBERG (C)

PMB 362

8343 ROSWELL RD

SANDY SPRINGS GA 30350
consultrfi@aol.com




