




 

 

UE ___ / PGE / 100 
QUENNOZ 

 

 BEFORE THE PUBLIC UTILITY COMMISSION 

 OF THE STATE OF OREGON  

 
 
 
 
 
 

Boardman Operations / 
Replacement Power Costs   

 
 
 

 
 
 

PORTLAND GENERAL ELECTRIC COMPANY 
 
 
 
 

Direct Testimony and Exhibits of 
 
 

Stephen Quennoz 
 
 

  
  

 
October 9, 2007 



UE ___ / PGE / 100 
Quennoz / i 

UE ___ BOARDMAN DEFERRAL AMORTIZATION – DIRECT TESTIMONY 

 
 

Table of Contents 

I. Introduction ......................................................................................................1 

II. The Outage........................................................................................................3 

III. Root Cause Analyses ........................................................................................6 

IV. Plant Output Replacement Strategy ............................................................10 

V. Prudency..........................................................................................................12 

VI. Qualifications..................................................................................................13 

List of Exhibits .......................................................................................................14 

 



UE ___ / PGE / 100 
Quennoz / 1 

 

UE ___ BOARDMAN DEFERRAL AMORTIZATION – DIRECT TESTIMONY 

I. Introduction 

Q. Please state your name and position with Portland General Electric.  1 

A. My name is Stephen Quennoz.  My position is Vice President, Power Supply.  My 2 

qualifications appear at the end of this testimony. 3 

Q. What is the purpose of your testimony? 4 

A. The purpose of my testimony is two-fold.  First, I briefly summarize and describe the events 5 

between July 2005 and February 5, 2006, the end date of the first outage at the Boardman 6 

generating plant.  Second, I describe the actions PGE took before and during the Boardman 7 

outage.  8 

Q. Do you have any exhibits with your testimony? 9 

A. Yes, I have six exhibits.  PGE Exhibit 101 presents my testimony from UM 1234 which 10 

includes a detailed description of the Boardman outage.  PGE Exhibit 102 presents a 11 

timeline of the events.  PGE Confidential Exhibit 103C presents a sketch of the crack in the 12 

rotor shaft.  PGE Exhibits 104-A through 104-H contain a series of pictures depicting the 13 

repair.  PGE Confidential Exhibits 105C-A through 105C-C provide the root case analysis 14 

reports and PGE Exhibit 106 summarizes the replacement power cost purchases.  PGE 15 

Exhibits 103C and 105C-A through 105C-C are confidential and subject to OPUC 16 

Order 07-153. 17 

Q. How is your testimony organized? 18 

A. I first outline the Boardman outage and our subsequent actions.  I next present the results of 19 

the root cause analyses and their findings of fact.  Third, I discuss the replacement power 20 

strategy employed by PGE during the period from October 23, 2005, through February 5, 21 

2006, and demonstrate that PGE employed prudent wholesale power replacement strategies 22 
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during the Boardman outage.  Fourth, I address the prudency of our actions in operating the 1 

Boardman plant, demonstrating that the outage could not have been foreseen. 2 
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II. The Outage  

Q. Please describe the events that led to the Boardman forced outage in the Fall of 2005. 1 

A. Plant personnel monitor the bearing vibration levels on the turbines at Boardman.  In July 2 

2005, the vibration levels on the Low Pressure turbine 1 (LP1) showed a slight upward 3 

trend.  Though well below operating limits at this point, we decided to monitor the vibration 4 

levels more closely.  Through the summer and early fall, we continued to monitor the 5 

vibration levels and in October began corrective actions.  However, on November 18, after 6 

several attempts to reduce the vibration levels of the LP1, the vibration levels reached a 7 

level that indicated the unit should be taken off-line and examined.  A timeline of PGE 8 

actions regarding Boardman is provided in Table 1 below. 9 

Table 1 
Boardman Outage Timeline 

Event                                       Date 
Vibration levels first noticed July, 2005 
Boardman taken off-line October 22, 2005 
Attempted restart November 16, 2005 
Rotor crack discovered November 18, 2005 
Deferral application filed November 18, 2005 
Transport for repairs December 1, 2005 
Received by Alstom December 3, 2005 
Repairs completed January 24, 2006 
Return trip began January 24, 2006 
Rotor arrival at Boardman January 25, 2006 
Reinstallation complete February 4, 2006 
Testing began February 4, 2006 
Outage ends February 5, 2006  

 

Q. What attempts did PGE make to address the problem? 10 

A. First, before we took the plant off-line, our independent vibration consultant, Robert 11 

Kowalczyk (RK ltd.), and Siemens (original manufacturer of the turbine) visited the site, 12 

reviewed our vibration data, collected additional data, and performed their own analyses.  13 
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They both agreed that the data indicated a turbine "rub"1 due to a bowed shaft.  Siemens 1 

recommended a shutdown and partial disassembly to look for a rub, which we did.  After 2 

partial disassembly, indications of rubbing in the steam seal area were discovered and 3 

corrected.  Following reassembly, we attempted to restart the turbine.  The vibration levels 4 

were more severe than before.  We then tried twice to rebalance the turbine.  PGE, Siemens, 5 

and RK ltd. concluded that the balancing difficulties could not be explained by a rub or a 6 

bowed shaft and a complete disassembly was required.  We disassembled the turbine and 7 

discovered that the rotor was cracked.  PGE Confidential Exhibit 103C shows the area 8 

where the crack occurred.  9 

Q. Was the crack the root cause of the vibration? 10 

A. Yes. 11 

Q. What caused the crack?  12 

A. What caused the crack remains unknown.  Several root cause analyses, discussed in Section 13 

III, were unable to identify a specific cause. 14 

Q. What actions did PGE undertake to return the plant to service after November 18, 15 

2005? 16 

A After we found that the rotor had cracked, we obtained competitive repair bids from 17 

Siemens and from Alstom, another turbine manufacturer who has made numerous repairs to 18 

Siemens’ turbines.  Although both manufacturers were highly qualified, we decided in favor 19 

of Alstom because Alstom could finish the repairs nearly a month earlier than Siemens 20 

could have.   21 

Q. How did PGE ship the turbine to Virginia (site of Alstom repair shop)?  22 

                                                           
1 A ‘rub’ is a rotating part in contact with a stationary part i.e., rubbing against each other. 
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A. The Boardman Plant is one of the company's low variable cost generating resources.  Thus, 1 

putting the plant back in operation as soon as possible was a top priority.  PGE arranged to 2 

have the rotor assembly flown to Alstom rather than ship it by truck, which saved 10-12 3 

days transit time.  Although flying the turbine was more expensive than trucking, the 4 

expected benefit from Boardman generating for 10-12 days over purchasing power for those 5 

days outweighed the additional transportation costs. 6 

Q. Was Alstom able to repair the rotor? 7 

A. Yes.  Alstom repaired the rotor and returned it to Boardman on January 25, 2006.  Siemens’ 8 

field personnel re-installed the rotor in accordance with their requirements.  PGE Exhibits 9 

104-A through 104-H contain a series of photographs depicting steps in the repair process. 10 

Q. Were the costs of transportation or repair included in the deferred amount approved 11 

by the Commission? 12 

A. No. 13 

Q. Did the plant return to full service? 14 

A. No.  When the plant was returning to service, a second outage occurred on February 6, 2006. 15 

PGE had operated the turbine at less than 100 MW for four hours, preparing for over speed 16 

protection equipment tests.  The LP1 rotor vibration was at or below pre-2005 levels when 17 

this second outage occurred.  The second outage is not a part of this proceeding.   18 
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III. Root Cause Analyses 

Q. Has the LP1 turbine failure been analyzed? 1 

A. Yes.  Three parties performed separate root-cause analyses related to the LP1 failure.  Both 2 

Siemens and the repair firm (Alstom) performed analyses.  Siemens as the manufacturer and 3 

installer focused their analysis on the turbine, its placement, and operations since the 4 

installation in 2000.  Alstom, as the repair contractor, performed a metallurgical analysis and 5 

reviewed and analyzed plant operational data.  PGE also performed its own root cause 6 

analysis.  In addition, PGE contracted with Mechanical and Materials Engineering (M&M 7 

Engineering), an independent engineering firm to provide an independent overview of the 8 

repairs.  The findings are contained in PGE Exhibit 105-D.  9 

Q. Did any of the analyses show that operator error was the source of the LP1 failure? 10 

A. No.  Each of the root cause analyses found that the manner in which PGE operated the 11 

turbine did not cause the rotor to crack.   12 

  As I discussed earlier in my testimony, after attempting repairs, the turbine generator 13 

was removed from service on November 18, 2005, for non-destructive examination of the 14 

rotor.  While vibration levels were the cause of the removal from service, the analysis 15 

indicated that the cause of the vibrations was the cracking of the rotor shaft.  The next step 16 

in the analysis is to determine ‘what caused the rotor shaft to crack’.   17 

Q. How did the analyses attempt to determine why the rotor shaft cracked?  18 

A. Alstom reviewed the operating data from the date of the turbine installation, and performed 19 

a metallurgical analysis at their Materials Technology Center in Tennessee.  The operating 20 

data included: 21 

• vibration data, 22 
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• unit temperatures and pressures, 1 

• bearing loads and alignment. 2 

  Alstom calculated mechanical stresses and evaluated the mechanical properties of 3 

samples taken from the cracked area.   4 

  Siemens analyzed the same type of data as Alstom.  Their analysis focused on four 5 

potential causes:  6 

• high cycle fatigue; 7 

• low cycle fatigue; 8 

• torsional overload; and 9 

• environmental/manufacturing.   10 

Q. Did either Siemens or the Alstom analysis pinpoint a root cause? 11 

A. No.  Neither analysis identified a single cause.  Alstom concluded that: 12 

[T]here has been no supporting evidence that the plant has been mis-operated 13 
resulting in the failure of the LP1 turbine rotor.  These results of the analysis, 14 
point in the direction of a misalignment of the train and an unsecured bearing 15 
pedestal.  All the data and associated information indicate the root cause for this 16 
failure lies in a combination of factors. 17 
 

Q. What did the root-cause analysis from Siemens reveal? 18 

A. Siemens’s findings are similar to those of Alstom.  The manner in which the plant was 19 

operated did not play a role in the findings.  Siemens considers that high cycle fatigue “due 20 

to misalignment induced by an unknown operational condition is the most probable root 21 

cause.”  22 

Q. Did any of the analyses find that PGE was at fault? 23 

A. No.  In fact, none of the analyses could determine a single root cause that led to the LP1 24 

failure.  And, none of them found any operational error that could cause the cracking.   25 
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Q. The root cause analysis by Siemens cited “misalignment.”  What does this mean? 1 

A. The Boardman turbine generator train consists of: 2 

• one combination high and intermediate pressure turbine (HPIP), 3 

• two low pressure turbines, and  4 

• one generator. 5 

  The components are bolted together, end-to-end, to form a single rotor exceeding 100 6 

feet in length.  The rotor is supported by bearings located near the ends of each of the 7 

individual components.  The total weight of the turbine generator train is over 190 tons.  All 8 

of the rotor components, and the bearings that support them, must be aligned to assure 9 

proper operation. 10 

  Perfect alignment of such large and heavy components cannot be achieved nor is it 11 

practical.  The original design criteria for the rotor includes a specified margin (tolerance or 12 

range) to allow for slight movement of the rotor components or the bearings.  Each part 13 

appears to have been operating within its specified tolerances that were consistent with 14 

standard industry practice.  It may have been that a combination of small misalignments in 15 

this case contributed to the cracking of the rotor.  However, no one specific part or cause 16 

could be identified.   17 

Q. Did PGE perform major maintenance on the LP1 turbine that could have led to the 18 

misalignment? 19 

A. No.  PGE contracted with Siemens for major maintenance, including alignment of the 20 

turbine bearings and components.  The maintenance work performed by Siemens was 21 

performed under warranty.   22 
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  In 2002, Siemens performed some maintenance under warranty.  This included 1 

replacing the old bearings with a new, tilting pad design offering more load carrying 2 

capability.   3 

Q. Where did the crack occur?  4 

A. PGE’s root-cause analysis (PGE Confidential Exhibit 105C-A) indicated that the failure was 5 

initiated in the vicinity of bearing number 3.  PGE Confidential Exhibit 103C contains a 6 

drawing highlighting the failure area. 7 

Q. Did bearing number 3 previously show problems? 8 

A. Yes.  Temperature differences between bearing 3 and other bearings were noticed in 2000, 9 

and corrective actions were taken.  Siemens modified the effective lengths of bearings 4, 5, 10 

and 6 in 2000.  In 2002, Siemens installed the tilt pad bearings as mentioned above.  The 11 

problem appeared corrected because the temperature differences were reduced. 12 

Q. Was the misalignment the cause of the outage? 13 

A. No.  The cracked rotor was the immediate cause of the outage.  However, the misalignment 14 

apparently induced the cracking.  As we discussed earlier, no specific part or cause was 15 

identified and all bearings and individual alignments were within tolerances.   16 
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IV. Plant Output Replacement Strategy 

Q. How did PGE replace the lost output of Boardman during the outage period?  1 

A. On October 23, 2005, when the plant was first forced out of service, PGE initially believed 2 

that the outage would be short-term and elected to replace the 370 MW energy from 3 

Boardman in the pre-schedule (day-ahead) or real-time markets.  Because the market 4 

normally trades in blocks of 25 MW, PGE purchased 375 MW of replacement power.  5 

  After the rotor crack was discovered on November 18, 2005, Boardman notified PGE’s 6 

Power Operations Department that the plant would be off-line for a significant period of 7 

time.  As we noted in our UM 1234 testimony, once we knew that Boardman would be out 8 

for at least two months, we decided to purchase replacement power on a forward basis for 9 

the expected outage period.  The risk of waiting to purchase in the pre-schedule or real-time 10 

markets was too great for our winter peak load months.  When we purchased the 11 

replacement power, we ‘flagged’ the transaction.  A summary of our transactions and our 12 

analyses is PGE Exhibit 106.   13 

Q. Did PGE plan to perform maintenance at the plant during the period April 29 through 14 

May 27, 2006?   15 

A. Yes.  In my UM 1234 testimony, I noted that planned maintenance for the period was 16 

actually performed during the time that the plant was off-line.  Because the maintenance was 17 

performed early, I expected that the plant would not need another planned outage until May 18 

2007. 19 

Q. Had not PGE already purchase replacement power for Boardman’s expected May 20 

2006 planned maintenance outage? 21 
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A. Yes.  PGE had purchased some replacement power for the maintenance period.  Since we 1 

expected that the plant would still be running during this period, PGE decided to sell this 2 

energy and credit the “Boardman outage” replacement power.  PGE began selling ‘May 3 

Boardman output’ to the market in January and finished selling the last block of on-peak 4 

power during the last week of March.   5 

Q. Please provide a summary of the replacement energy purchased by the Power 6 

Operations department. 7 

A. Table 2 below shows the amount of replacement energy purchased by month for the deferral 8 

period (PGE Exhibit 106). 9 

Table 2 
 

Replacement Energy Purchased 
in MWhs 

 Forward Pre-schedule Real-Time 
 On-Peak Off-Peak On-Peak Off-Peak On-Peak Off-Peak 

Nov 18 - Nov 30 - - 48,484 40,200 15,021 6,361 
December 156,000 124,200 - 1,200 - - 
January 150,000 129,000 - - - - 
Feb 1 - Feb 5 8,000 12,600 - - - - 

Total 314,000 265,800 
  

48,484 
  

41,400    15,021 
  

6,361 
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V. Prudency 

Q. Did PGE operate the LP1 turbine in a reasonable manner? 1 

A. Yes, each of the independent analyses confirmed that mis-operation did not cause the LP1 2 

rotor to fail. 3 

Q. Did PGE take reasonable actions to return the plant to operation as quickly as 4 

possible? 5 

A. Yes.  PGE chose a highly qualified vendor that could repair the rotor a month faster than 6 

Siemens.  In addition, PGE flew the rotor to the east coast for repair and flew it back to 7 

Boardman to reduce the down time as much as possible.  The overall costs of the outage 8 

were reduced by this course of action. 9 

Q. Did PGE employ a reasonable replacement power cost strategy? 10 

A. Yes.  PGE considered its available options and decided to purchase from the market on a 11 

forward basis rather than to run a higher cost plant or to purchase from the volatile 12 

pre-schedule or real-time markets. 13 

. 
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VI. Qualifications 

Q. Mr. Quennoz, please describe your qualifications. 1 

A. I hold a Bachelor of Science degree in Applied Science from the U. S. Naval Academy and 2 

hold Masters Degrees in Operations Analysis from the University of Arkansas, Mechanical 3 

Engineering from the University of Connecticut, Nuclear Engineering from North Carolina 4 

State University, and an MBA from the University of Toledo.  Prior to working for PGE, I 5 

held positions as Plant Superintendent at the Davis-Besse Nuclear Station for Toledo Edison 6 

and General Manager at the Arkansas Nuclear One Station for Arkansas Power and Light.  I 7 

also coordinated the restart of the Turkey Point Nuclear Station for Florida Power and Light.  8 

I joined PGE in 1991 and served as Trojan Plant General Manager and Site Executive.  I 9 

assumed responsibilities for thermal operations in 1994 and hydro operations in 2000.  I was 10 

appointed Vice President, Nuclear and Thermal Operations in 1998, and Vice President, 11 

Generation in 2000.  I've held my current position of Vice President, Supply since August 12 

2004.  My responsibilities include overseeing all aspects of PGE's power supply, as well as 13 

the decommissioning of the Trojan nuclear plant.  I am a registered Professional Engineer 14 

(P.E.) in the State of Ohio.  15 

Q. Does this conclude your testimony?   16 

A. Yes.  17 
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Exhibit 102 
 
 

Boardman Outage Timeline 
Event                                                                  Date 

Vibration levels first noticed July, 2005 
Boardman taken off-line October 22, 2005 
Attempted restart November 16, 2005 
Rotor crack discovered November 18, 2005 
Deferral application filed November 18, 2005 
Transport for repairs December 1, 2005 
Received by Alstom December 3, 2005 
Repairs completed January 24, 2006 
Return trip began January 24, 2006 
Rotor arrival at Boardman January 25, 2006 
Reinstallation complete February 4, 2006 
Testing began February 4, 2006 
Outage ends February 5, 2006 
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DCN 05-PGE.001 
 
April 2, 2007 
 
 
Ms. Janet Gulley 
Project Manager 
Power Supply Engineering and Strategy 
Portland Gas & Electric 
Portland, Oregon 
 
Subject: Cracked LP Rotor Repair and Investigation 
 
Dear Ms. Gulley, 
 
As per your request, I am providing a summary of the work Mechanical & Materials (M&M) 
Engineering performed for Portland Gas & Electric relating to the repair and investigation of the 
LP cracked rotor.  The rotor was reportedly found cracked after approximately 39,500 hours of 
operation. 
 
On December 8, 2005, through December 9, 2005, M&M Engineering personnel went to the 
Alstom facility in Richmond, Virginia, to observe the removal of a crack that was running 
approximately 300 degrees around the circumference of the LP rotor.  The removal had already 
started prior to the arrival of M&M Engineering personnel.  As the crack was removed, 
examination of the fracture surfaces indicated the mode of cracking was fatigue with multiple 
initiation sites.  After the eight pieces containing crack surfaces were removed, they were 
photographed and then shipped to the Alstom metallurgical laboratory in Chattanooga, 
Tennessee. 
 
On December 16, 2005, December 17, 2005 December 20, 2005, and December 21, 2005, M&M 
Engineering participated in the laboratory investigation of the crack samples at the Alstom 
Chattanooga, Tennessee, facility.  This included fractography using both a stereomicroscope and 
a scanning electron microscope.  During the fractography investigation, fatigue cracking was 
verified with multiple initiation sites.  Evidence of corrosion was only observed in one initiation 
site; however, corrosion pitting was observed in the vicinity of the steam gland transition radius.  
Small secondary cracks were also observed on the rotor surface in the vicinity of the initiation 
sites.  The shape (large length to width ratios with serrated edges) of these very small cracks 
indicated the possibility of initiation at nonmetallic inclusions. 
 
The samples were also examined using standard metallographic techniques.  The microstructure 
was typical for rotor steels.  One anomaly was observed near the surface of the rotor.  Small 
clusters of nonmetallic inclusions were observed.  These inclusions had the potential to affect 
fatigue initiation properties; however, the actual effect was unknown without fatigue testing.  
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The chemistry and basic mechanical properties (tensile and Charpy) of the rotor material were 
tested.  All of the properties were consistent with rotor steel and met the ASTM Standard for 
A470 Class 7 material. 
 
On December 28, 2005, and December 29, 2005, M&M Engineering personnel went to the 
Alstom facility in Richmond, Virginia, to observe the LP rotor weld repair and review the 
procedure with Alstom’s Rob Kilroy and Mike Jirninec.  The repair to the Boardman rotor was 
being done appropriately.  The repair plan was within prudent engineering practice and was 
being executed with good supervision and workmanship.  M&M Engineering’s only area of 
concern was the amount of manipulation and machining that was being done on the rotor with 
the weld in the "as-welded" condition.  There is always a risk that a crack could develop in the 
weld deposit because it has low toughness without post weld heat treatment.  However, Alstom 
performed frequent MT inspections that would have found cracking if it had developed.  Given 
the time limitations for the repair, the PWHT delay made sense and was a commercial 
requirement.  
 
M&M Engineering’s initial assessment of the failure mechanism is fatigue with both bending 
and torsional stress components.  Looking at the failure location, M&M Engineering was 
surprised the L-0 wheel radius was so tight.  This was unusual for LP rotors.  It was our 
understanding that Portland General Electric undertook a root cause analysis. 
 
If you have any further questions or need more details, please do not hesitate to call. 
 
Sincerely, 
 
 
G. Mark Tanner, PE 
Principal Engineer 
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Exhibit 106 
 
 
 
 
 

Replacement Energy Purchased 
in MWhs 

 Forward Pre-schedule Real-Time 
 On-Peak Off-Peak On-Peak Off-Peak On-Peak Off-Peak 

Nov 18 - Nov 30 - - 48,484 40,200 15,021 6,361 
December 156,000 124,200 - 1,200 - - 
January 150,000 129,000 - - - - 
Feb 1 - Feb 5 8,000 12,600 - - - - 

Total 314,000 265,800 
  

48,484 
  

41,400    15,021 
  

6,361 
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I. Introduction 

Q. Please state your names and positions with Portland General Electric (PGE). 1 

A. My name is Alex Tooman.  I am a Project Manager for PGE.  My primary responsibilities at 2 

PGE include regulated earnings reporting, revenue requirements including unbundling, and 3 

affiliated interest filings.  4 

  My name is Patrick G. Hager.  I am Manager of Regulatory Affairs for PGE.  My 5 

primary responsibilities include oversight of PGE’s revenue requirement for rate filings as 6 

well as PGE’s cost of capital including the Required Return on Equity (ROE).  7 

  Our qualifications appear at the end of this testimony. 8 

Q. What is the purpose of your testimony? 9 

A. The purpose of our testimony is to address the Commission’s conditions in Order 07-049 10 

(UM 1234).  These conditions approve PGE’s request to amortize the deferral of 11 

replacement power costs associated with the first Boardman outage from November 18, 12 

2005 through February 5, 2006.  We find that a review of these conditions, and PGE's 13 

regulated results of operations for the twelve months ending September 30, 2006, 14 

demonstrate that PGE’s earnings for the period fall significantly short of our authorized 15 

return on equity.  Thus, PGE should be allowed to amortize the $26.4 million authorized for 16 

deferral by the Commission.  PGE’s proposal to collect the deferred amount is described in 17 

Section IV. 18 

Q. How is your testimony organized? 19 

A. First, we briefly discuss the conditions set forth in the Commission’s order regarding the 20 

amount PGE could defer for replacement power costs associated with the Boardman outage.  21 

Next, we discuss the earnings test for the Boardman deferral, including the period used, 22 
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specific adjustments made, and the results.  We then briefly discuss the amortization test that 1 

must be applied to the deferral.  Next we discuss the rate impact of amortizing the Boardman 2 

deferral.  Finally, we present our qualifications. 3 

Q. Do you address prudency issues in your testimony? 4 

A. No.  Prudency issues relating to the operation of the Boardman turbine and replacement 5 

power strategy are addressed in Exhibit 100 by Mr. Quennoz.  6 

Q. Do you have any exhibits to your testimony? 7 

A. Yes.  We have six exhibits as shown on the List of Exhibits page at the end of this 8 

testimony. 9 

Q. How is this docket different from UM 1234 that PGE filed on November 18, 2005? 10 

A. OPUC Docket UM 1234 concerns the deferral of replacement power costs related to the first 11 

outage at the Boardman power plant from November 18, 2005, through February 5, 2006.  12 

In that docket, the Commission found that PGE could defer up to $26.4 million for 13 

subsequent recovery, subject to demonstrating that PGE’s actions were prudent.  This docket 14 

concerns PGE’s actions both before and during the Boardman outage.   15 

Q. Please summarize PGE’s actions before and during the deferral period. 16 

A. Boardman originally was taken off-line on October 23, 2005, because of increasing 17 

vibration levels in the low pressure turbine 1 (LP1).  After attempting to restart the plant on 18 

several occasions, PGE and its contractors, including Siemens, decided to take the plant 19 

off-line.  Initially, PGE expected the outage to be short, but after further analyses, it became 20 

clear that the turbine would have to be disassembled and then shipped to the East Coast for 21 

repair.  To offset the lost generation, we decided to purchase replacement power because it 22 

was less expensive than producing it at our Beaver plant, which was the next available 23 



UE ___ / PGE / 200 
Tooman – Hager / 3 

UE ___ BOARDMAN DEFERRAL AMORTIZATION – DIRECT TESTIMONY 

option.  At the same time, given the expected magnitude of the replacement power costs, we 1 

filed a deferred accounting application (UM 1234).  2 

Q. How would you summarize the Commission Order from UM 1234? 3 

A. On February 12, 2007, the OPUC issued Order 07-049, which allowed PGE to defer up to 4 

$26.4 million of the $42.8 million of replacement power costs that PGE incurred.  In that 5 

Order, the Commission held that the event was a “scenario risk” and, therefore, was 6 

unforeseen and unique (Order 07-049, pg. 10, PGE Exhibit 202).  Furthermore, the 7 

Commission held that the Boardman Outage had a “material effect on PGE’s financial 8 

condition, and conclude[d] that the Boardman Outage satisfies deferral discretionary 9 

criteria.” 10 
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II. PGE’s Earnings Test 

Q. Is PGE required to provide an earnings test as part of its request to amortize deferred 1 

power costs? 2 

A. Yes.  ORS 757.259 (Exhibit 203) requires the Commission to review a utility’s earnings 3 

prior to allowing for amortization of deferred balances. 4 

Q. Please describe the earnings test. 5 

A. The earnings test is the second phase of cost recovery that a utility pursues.  The first step is 6 

determining the amount of appropriate costs that the utility can defer.  This first step was the 7 

UM 1234 proceeding.  Now, having determined the amount that the utility can defer, we 8 

must determine how much, if any, of the authorized deferred costs the utility will be allowed 9 

to amortize in rates. 10 

Q. What were PGE’s earnings without collecting the deferral? 11 

A. Without collecting the $26.4 million, PGE’s regulated adjusted ROE for the 12-month 12 

period that includes the Boardman outage is only 3.55%, far below its authorized 10.5% 13 

ROE for the period.  See PGE Exhibit 204.  If PGE collects the $26.4 million, its regulated 14 

adjusted ROE will rise to only 5.14% over the earnings test period, still far below its 15 

authorized ROE.  Thus, PGE should be allowed to collect the full amount authorized by the 16 

Commission.  17 

 

A. Calculating Recoverable Deferred Power Costs 

Q. How did PGE calculate its recoverable deferred power costs? 18 

A. PGE first calculated the deferral amount by determining replacement net variable power 19 

costs (NVPC) for the 105-day outage period, ending February 5, 2006.  This amount is 20 
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approximately $45.0 million.  We then adjusted these power costs, per Order 07-049, by 1 

updating Boardman’s forced outage rate and removing line losses.  This reduces the 2 

replacement NVPC from $45.0 million to $42.8 million. 3 

  Second, PGE applied the sharing mechanism approved in Order No. 07-049, which 4 

includes a $13.4 million “dead band,” with an additional 90/10 sharing for amounts up to the 5 

allowed recovery (i.e., customers pay 90% of the replacement power costs). 6 

  As shown in PGE Exhibit 205, application of the bands and sharing mechanism to the 7 

adjusted replacement power costs results in PGE incurring approximately $45 million in 8 

excess power costs and a recoverable deferral of approximately $26.4 million. 9 

Q. Has PGE applied interest to the deferred balance? 10 

A. Yes.  PGE applied its authorized cost of capital to the deferred balance.  The total interest 11 

for the period through December 31, 2007, is approximately $5.0 million.  Added to the 12 

$26.4 million deferral, the total amount is approximately $31.4 million.  PGE Exhibit 206 13 

provides the balance of deferred power costs, including all relevant interest computations. 14 

 

B. Calculating the Earnings Test and Adjustments 

Q. What is the period for review of PGE’s earnings? 15 

A. The period is October 1, 2005, through September 30, 2006. 16 

Q. Why did PGE select this period for the earnings test? 17 

A. The earnings period needs to encompass the entire deferral period.  We chose this period 18 

because it covered the deferral period and it provides a review of the most recent level of 19 

earnings possible.  Therefore, we believe that this period includes the most representative 20 

earnings for review. 21 
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Q. Was there a planned maintenance period in the spring and were those costs included? 1 

A. This period actually represents a benefit and not a cost.  PGE had sold all the power it had 2 

purchased for the maintenance period by the end of March as discussed in PGE Exhibit 100.  3 

This revenue was included in the replacement power costs for Boardman.  4 

Q. What standards did PGE apply to develop the earnings test? 5 

A. Generally, the standards that apply to the earnings test are: 6 

• Commission decisions from UE 82 (Order No. 93-257), UE 115 (Order No. 7 

01-777), and UM 1234 (Order No. 07-049). 8 

• Staff letter on Results of Operations Reports dated March 25, 1992. 9 

Q. How did PGE perform the earnings test for the Boardman deferral? 10 

A. PGE performed the earnings test similar to the method we use to prepare our annual Results 11 

of Operations Report.  To do this, we applied accounting and regulatory adjustments (based 12 

on the UE 115 rate case) to our actual operating results.  This calculation produces an ROE 13 

that represents our regulated adjusted results.  We then compared this regulated ROE to our 14 

authorized ROE. 15 

Q. Did PGE make any changes to the standard method used to prepare the Results of 16 

Operations Report? 17 

A. Yes.  Based on Commission Order No. 93-257, referenced above, we did not normalize 18 

power costs during the review period.  Instead, we only controlled for the second Boardman 19 

outage, which occurred from February 6, 2006, to May 31, 2006, and for which PGE agreed 20 

to hold customers harmless.  To accomplish this, PGE estimated power costs by applying a 21 

forced outage rate equal to (1 – 0.935) during Boardman’s second outage.  This results in an 22 

earnings test that assumes Boardman was operating from February 6 through May 31 at a 23 
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performance level consistent with that used to set rates during the period.  It is also 1 

consistent with PGE’s rebuttal testimony in Docket UM 1234.   2 

 

C. Earnings Test Results 

Q. Is PGE “under-earning” if it does not recover the deferred balance? 3 

A. Yes.  Without deferral recovery, PGE’s earned ROE on a regulated adjusted basis is 3.55%.  4 

This amount is well below the 10.5% ROE authorized in UE 115.   5 

Q. Is PGE “over-earning” if it recovers the full deferred balance? 6 

A. No.  With recovery of the deferred balance, PGE’s earned ROE on a regulated adjusted basis 7 

is 5.14%.  This achieved level of ROE is also well below the 10.5% ROE authorized in 8 

UE 115 and well within a reasonable range of ROEs for deferral recovery. 9 



UE____ / PGE / 200 
Tooman – Hager / 8 

UE ___ BOARDMAN DEFERRAL AMORTIZATION – DIRECT TESTIMONY 

III. Results of 3% Test for Amortization  

Q. What is the 3% test? 1 

A. ORS 757.259 requires that the total rate impact of the amortization of deferred balances in 2 

any year cannot exceed 3% of the utility’s revenue from the previous year. 3 

Q. Does PGE’s proposal for amortization of the deferred balance of power costs and 4 

customer credits pass the 3% test? 5 

A. Yes.  Revenues for the period are forecast to be $1.6 billion (UE 188, UE 192).  Because 6 

PGE proposes to offset the $26.4 million deferral amortization with credits due to 7 

customers, total amortizations remain unchanged as a result of the offset. 8 
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IV. Rate Impact 

Q. What is the rate impact associated with amortizing the Boardman deferral? 1 

A. PGE anticipates that there will be no rate impact from the Boardman deferral because we 2 

propose to offset the deferral with other credits due to customers.  3 

Q. Which credits does PGE propose to use as offsets? 4 

A. The primary offsets will be $20 million from the Trojan Nuclear Decommissioning Trust, 5 

per Commission Order No. 07-015, plus $11.6 million from a deferral associated with the 6 

independent spent fuel storage installation (ISFSI) tax credits.  PGE also proposes to apply 7 

two other categories of deferrals to the Boardman balance as summarized in PGE Exhibit 8 

206: 9 

• Residual balances of eleven prior deferrals to clear them off PGE’s books and 10 

refund the net balance to customers. 11 

• Unamortized balances of two small deferrals that in total have minimal rate 12 

impact.  This also clears them off PGE’s books and applies the net balance to 13 

customers. 14 

Q. What balances do these amounts represent? 15 

A. As of December 31, 2007, the approximate balances will be: $31.4 million for the Boardman 16 

deferral, $31.6 million credit for the two primary offsets, $1.1 million credit for the eleven 17 

residual deferral balances, and $1.3 million for the two small unamortized deferrals.  PGE 18 

will adjust the ISFSI credit balance to net the balances to zero.  The remaining ISFSI 19 

balance will continue to earn interest for future refund to customers.  PGE Exhibit 206 20 

provides details of each account’s balance as of December 31, 2007.  21 

Q. Is PGE’s proposal for collecting the deferred power cost balance reasonable? 22 
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A. Yes.  PGE prudently incurred the amounts requested for amortization and PGE has deferred 1 

variable power costs consistent with the Commission Order No. 07-049.  The results of an 2 

earnings test indicate that PGE would significantly under-earn if the deferred balance is not 3 

collected and that PGE would still under-earn with collection of the deferred balance.  4 

PGE’s proposal to offset amortization of deferred power costs with amortization of customer 5 

credits minimizes the rate impact on customers.  Finally, PGE’s proposed amortization 6 

schedule does not violate the 3% test. 7 
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V. Qualifications 

Q. Mr. Tooman, please state your educational background and qualifications. 1 

A. I received a Bachelor of Science degree in Accounting and Finance from The Ohio State 2 

University, a Master of Arts degree in Economics from the University of Tennessee, and a 3 

Ph.D. in Economics from the University of Tennessee.  I have held managerial accounting 4 

positions in a variety of industries and have taught economics at the undergraduate level for 5 

the University of Tennessee, Tennessee Wesleyan College, Western Oregon University, and 6 

Linfield College.  Finally, I have worked for PGE in the Rates and Regulatory Affairs 7 

Department since 1996. 8 

Q. Mr. Hager, please state your educational background and qualifications. 9 

A. I received a Bachelor of Science degree in Economics from Santa Clara University in 1975.  10 

I received a Masters of Arts degree in Economics from the University of California at Davis 11 

in 1978, with a concentration in public finance, international trade and finance, and applied 12 

econometrics.  I’ve completed all course work and examinations towards my Ph.D.  I joined 13 

PGE in 1984 as a business analyst.  I have also taught financial markets at the undergraduate 14 

and graduate levels at Portland State University.  In 1995, I passed the examination for the 15 

Certified Rate of Return Analyst (CRRA).  I have also passed all three levels of the 16 

Chartered Financial Analyst (CFA) exam and received my charter in December 2000. 17 

Q. Does this conclude your testimony? 18 

A. Yes. 19 
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757.259 Amounts includable in rate schedule; deferral; limit in effect on rates by 
amortization. (1) In addition to powers otherwise vested in the Public Utility 
Commission, and subject to the limitations contained in this section, under amortization 
schedules set by the commission, a rate or rate schedule: 
 (a) May reflect: 
 (A) Amounts lawfully imposed retroactively by order of another governmental 
agency; or 
 (B) Amounts deferred under subsection (2) of this section. 
 (b) Shall reflect amounts deferred under subsection (3) of this section if the public 
utility so requests. 
 (2) Upon application of a utility or ratepayer or upon the commission’s own motion 
and after public notice, opportunity for comment and a hearing if any party requests a 
hearing, the commission by order may authorize deferral of the following amounts for 
later incorporation in rates: 
 (a) Amounts incurred by a utility resulting from changes in the wholesale price of 
natural gas or electricity approved by the Federal Energy Regulatory Commission; 
 (b) Balances resulting from the administration of Section 5(c) of the Pacific 
Northwest Electric Power Planning and Conservation Act of 1980; 
 (c) Direct or indirect costs arising from any purchase made by a public utility from 
the Bonneville Power Administration pursuant to ORS 757.663, provided that such costs 
shall be recovered only from residential and small-farm retail electricity consumers; 
 (d) Amounts accruing under a plan for the protection of short-term earnings under 
ORS 757.262 (2); or 
 (e) Identifiable utility expenses or revenues, the recovery or refund of which the 
commission finds should be deferred in order to minimize the frequency of rate changes 
or the fluctuation of rate levels or to match appropriately the costs borne by and benefits 
received by ratepayers. 
 (3) Upon request of the public utility, the commission by order shall allow deferral of 
amounts provided as financial assistance under an agreement entered into under ORS 
757.072 for later incorporation in rates. 
 (4) The commission may authorize deferrals under subsection (2) of this section 
beginning with the date of application, together with interest established by the 
commission. A deferral may be authorized for a period not to exceed 12 months 
beginning on or after the date of application. However, amounts deferred under 
subsection (2)(c) and (d) or (3) of this section are not subject to subsection (5), (6), (7), 
(8) or (10) of this section, but are subject to such limitations and requirements that the 
commission may prescribe and that are consistent with the provisions of this section. 
 (5) Unless subject to an automatic adjustment clause under ORS 757.210 (1), 
amounts described in this section shall be allowed in rates only to the extent authorized 
by the commission in a proceeding under ORS 757.210 to change rates and upon review 
of the utility’s earnings at the time of application to amortize the deferral. The 
commission may require that amortization of deferred amounts be subject to refund. The 
commission’s final determination on the amount of deferrals allowable in the rates of the 
utility is subject to a finding by the commission that the amount was prudently incurred 
by the utility. 
 (6) Except as provided in subsections (7), (8) and (10) of this section, the overall 



UE___ / PGE / 203 
Tooman – Hager / 2 

 

average rate impact of the amortizations authorized under this section in any one year 
may not exceed three percent of the utility’s gross revenues for the preceding calendar 
year. 
 (7) The commission may allow an overall average rate impact greater than that 
specified in subsection (6) of this section for natural gas commodity and pipeline 
transportation costs incurred by a natural gas utility if the commission finds that allowing 
a higher amortization rate is reasonable under the circumstances. 
 (8) The commission may authorize amortizations for an electric utility under this 
section with an overall average rate impact not to exceed six percent of the electric 
utility’s gross revenues for the preceding calendar year. If the commission allows an 
overall average rate impact greater than that specified in subsection (6) of this section, the 
commission shall estimate the electric utility’s cost of capital for the deferral period and 
may also consider estimated changes in the electric utility’s costs and revenues during the 
deferral period for the purpose of reviewing the earnings of the electric utility under the 
provisions of subsection (5) of this section. 
 (9) The commission may impose requirements similar to those described in 
subsection (8) of this section for the amortization of other deferrals under this section, but 
may not impose such requirements for deferrals under subsection (2)(c) or (d) or (3) of 
this section. 
 (10) The commission may authorize amortization of a deferred amount for an electric 
utility under this section with an overall average rate impact greater than that allowed by 
subsections (6) and (8) of this section if: 
 (a) The deferral was directly related to extraordinary power supply expenses incurred 
during 2001; 
 (b) The amount to be deferred was greater than 40 percent of the revenue received by 
the electric utility in 2001 from Oregon customers; and 
 (c) The commission determines that the higher rate impact is reasonable under the 
circumstances. 
 (11) If the commission authorizes amortization of a deferred amount under subsection 
(10) of this section, an electric utility customer that uses more than one average megawatt 
of electricity at any site in the immediately preceding calendar year may prepay the 
customer’s share of the deferred amount. The commission shall adopt rules governing the 
manner in which: 
 (a) The customer’s share of the deferred amount is calculated; and 
 (b) The customer’s rates are to be adjusted to reflect the prepayment of the deferred 
amount. 
 (12) The provisions of this section do not apply to a telecommunications utility. [1987 
c.563 §2; 1989 c.18 §1; 1989 c.956 §1; 1993 c.175 §1; 1999 c.865 §31; 2001 c.733 §3; 
2003 c.132 §1; 2003 c.234 §3] 
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P O R T L A N D G E N E R A L E L E C T R I C Page 1
O P U C R E G U L A T O R Y R E P O R T I N G
B O A R D M A N E A R N I N G S T E S T
Oct 1, 2005 - Sept 30, 2006
(Thousands of Dollars)

Regulated
Actual Type I Regulated Regulated Adjusted

Regulatory adjustments based on Financial Accounting Utility Type I Adjusted Boardman Results with
Docket UE-115, Order 01-777. Statements Adjustments Actuals Adjustments Results Deferral Boardman

(1) (2) (3) (4) (5) (6) (7)
Operating Revenues

Sales to Consumers 1,330,776 0 1,330,776 0 1,330,776 0 1,330,776
Sales for Resale 143,436 (143,436) 0 0 0 0 0

 Other Operating Revenues 16,820 (5,016) 11,804 (4,863) 6,940 26,439 33,379
Total Operating Revenues 1,491,031 (148,452) 1,342,579 (4,863) 1,337,716 26,439 1,364,155

Operation & Maintenance
Net Variable Power Cost 804,821 (177,261) 627,560 (13,855) 613,705 0 613,705
Total Fixed O&M 139,754 0 139,754 0 139,754 0 139,754
Other O&M 160,555 3,462 164,017 (10,412) 153,605 0 153,605
Total Operation & Maintenance 1,105,129 (173,799) 931,330 (24,266) 907,064 0 907,064

Depreciation & Amortization 222,740 0 222,740 0 222,740 0 222,740
Other Taxes / Franchise Fee 74,604 0 74,604 (157) 74,447 0 74,447
Income Taxes 15,912 16,897 32,809 7,703 40,512 10,392 50,904

Total Oper. Expenses & Taxes 1,418,385 (156,901) 1,261,484 (16,720) 1,244,764 10,392 1,255,156

Utility Operating Income 72,646 8,449 81,095 11,857 92,952 16,047 108,999

Rate of Return 4.00% 4.47% 5.13% 6.01%

Return on Equity 1.56% 2.39% 3.55% 5.14%

ROE based on actual capital structure.

Average Rate Base
Utility Plant in Service 4,073,413 0 4,073,413 (300) 4,073,114 0 4,073,114
Accumulated Depreciation 2,212,322 0 2,212,322 0 2,212,322 0 2,212,322
Accumulated Def. Income Taxes 138,606 0 138,606 49 138,655 0 138,655
Accumulated Def. Inv. Tax Credit 9,199 0 9,199 0 9,199 0 9,199

Net Utility Plant 1,713,287 0 1,713,287 (349) 1,712,938 0 1,712,938

Net Trojan Investment 0 0 0 0 0 0 0
 Weatherization Investment 5 0 5 0 5 0 5

Deferred Programs & Investment 3,084 0 3,084 182 3,266 0 3,266
Operating Materials & Fuel 56,268 0 56,268 0 56,268 0 56,268
Misc. Deferred Credits (13,912) 0 (13,912) 0 (13,912) 0 (13,912)
Unamortized Ratepayer Gains 0 0 0 0 0 0 0

 Working Cash 55,274 (377) 54,898 (746) 54,152 463 54,615

Total Average Rate Base 1,814,006 (377) 1,813,629 (913) 1,812,716 463 1,813,180



Boardman Excess Power Costs

Initial Filing Revised Figures
Full Capacity Full Capacity De-rated Capacity

Excess Costs Start Date End Date Dollars Dollars Dollars
Nov 17 - Nov 30 11/18/2005 11/30/2005 7,115,190$ 6,987,053$ 6,531,173$
December 12/1/2005 12/31/2005 19,768,532$ 19,367,268$ 17,988,091$
January 1/1/2006 1/31/2006 20,743,313$ 20,355,062$ 19,151,409$
Feb 1 - Feb 5 2/1/2006 2/5/2006 2,520,441$ 2,473,242$ 2,372,888$

Total Excess Power Costs - Deferral Period 50,147,477$ 49,182,626$ 46,043,561$

Apr 29 - May 27 4/29/2006 5/27/2006 4,763,722$ 3,468,019$ 3,253,550$

Net Excess Power Costs - Deferral Period 45,383,755$ 45,714,606$ 42,790,012$

Commission Calculation $ Millions
Power Costs 42.800
1 basis Point=.167798
80 Basis Point deduction (13.424)

90% Recovery 26.439

Authorized Deferral 26.439

Avoided Maintenance Savings
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D17145 - BOARDMAN POWER COST DEFERRAL

UM 1234 - APPROVED WITH OPUC ORDER NO. 07-049 DATED 02/12/2007

Interest on Ending Boardman Deferral 31,446,395
Month Accrual Amortization Avg Balance Balance

N11147 X78201 D17145 Offsets:
Trojan NDT refund per OPUC Order #07-015 (20,000,000)

December 2005 0.00 ISFSI credits (11,580,070)
January 2006 26,439,000 200,121.20 26,639,121.20
February 201,635.95 26,840,757.15 Deferral Residual Balances
March 203,162.16 27,043,919.31 Tariff 127-2002 PCA (1,623,878)
April 204,699.93 27,248,619.24 Williams Settlement (34,806)
May 206,249.34 27,454,868.58 Category A Advertising Deferral Year 1 (1,601)
June 207,810.48 27,662,679.06 SAVE (129,243)
July 209,383.43 27,872,062.49 DSM (74,306)
August 210,968.29 28,083,030.78 FAS 109 (19,882)
September 212,565.14 28,295,595.92 Accumulated Provisions - Special Contracts (13,896)
October 214,174.08 28,509,770.00 Category A Advertising Deferral Year 2 165,010
November 215,795.20 28,725,565.20 Category A Advertising Deferral Year 3 153,266
December 217,428.59 28,942,993.79 Pelton / Round Butte Transition Costs 438,831
January 2007 209,893.62 29,152,887.41 FERC Settlement 16,751
February 201,397.86 29,354,285.27
March 202,789.19 29,557,074.46 Other Deferrals
April 204,190.12 29,761,264.58 GRID West Regulatory Asset 1,445,542
May 205,600.74 29,966,865.32 Incremental Interest on Portland Energy Solutions Note (188,114)
June 207,021.09 30,173,886.41
July 208,451.27 30,382,337.68 Total Offsets/Residuals/Other Deferrals (31,446,395)
August 209,891.32 30,592,229.00
September 211,341.32 30,803,570.32 Net Rate Impact 0
October 212,801.33 31,016,371.65
November 214,271.43 31,230,643.08
December 215,751.69 31,446,394.77

Totals 26,439,000 - 5,007,394.77 31,446,394.77

2006 26,439,000 - 2,503,993.79 28,942,993.79
2007 - - 2,503,400.98 2,503,400.98

Totals 26,439,000 - 5,007,394.77 31,446,394.77

Interest = [Prior Month Balance + (Current Month Accrual/2) + (Current Month Amortization/2)] x 9.083%/12 months beginning in October 2001

Interest = [Prior Month Balance + (Current Month Accrual/2) + (Current Month Amortization/2)] x 8.290%/12 months beginning in January 2007

Approved Cost of Capital (UE-115) 0.0908
Approved Cost of Capital (UE-180) 0.0829

Note: Interest is accrued retrospectively beginning January 1, 2006

Boardman Deferral Offsets
Values as of December 31, 2007
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