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Q. PLEASE STATE YOUR NAME AND THE PARTY THAT YOU ARE 
REPRESENTING. 

 
A. My name is John R. Martin, and I am appearing in this proceeding on behalf of 

the Industrial Customers of Northwest Utilities (“ICNU”). 

Q. HAVE YOU PREVIOUSLY SUMBITTED TESTIMONY IN THIS 
PROCEEDING? 

 
A. Yes.  I submitted direct testimony in this proceeding on February 20, 2008. 

Q. WHAT IS THE PURPOSE OF THIS SURREBUTTAL TESTIMONY? 

A. This Surrebuttal Testimony responds to the Rebuttal Testimony of Portland 

General Electric (“PGE”) witness Stephen Quennoz (PGE/300-301), which was 

submitted on April 24, 2008. 

Q. MR. QUENNOZ STATES THAT PGE STAFF PROVIDED 
INDEPENDENT QUALITY ASSURANCE AND QUALITY CONTROL OF 
SIEMENS’ WORK DURING INSTALLATION OF THE LOW PRESSURE 
TURBINES IN 2000 AND THE HP/IP TURBINES IN 2004, AS WELL AS 
DURING SUBSEQUENT MAINTENANCE OF THAT EQUIPMENT.  
PGE/300, QUENNOZ 12-13.  DO YOU AGREE WITH THIS? 

 
A. No.  I previously testified that PGE did not have a Quality Assurance/Quality 

Control (“QA/QC”) program in place at any time from the installation of the low-

pressure turbines in 2000, through the installation of the HP/IP turbine in 2004, 

and the subsequent failure in 2005.  ICNU/100, Martin/18.  The installation of a 

new turbine is a major plant modification.  As noted below, the design of the new 

turbine was significantly different from the original turbine.  As a result, PGE 

should have had an active QA/QC program in place to review and check the 

installation and maintenance work being performed by Siemens.  Primary features 

of any QA/QC program are written procedures and written records.  Attached as 

Exhibit ICNU/201 is a PGE data response demonstrating that PGE does not have 
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1 any written procedures or records to substantiate its position that PGE had an 

active QA/QC program to review the work performed by Siemens.   2 
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  ICNU/202, Martin/7, 11.   4 
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Q.  MR. QUENNOZ STATES THAT THE ONLY SIGNIFICANT 
DIFFERENCES BETWEEN THE ORIGINAL LP TURBINE AND THE 
NEW LP TURBINE ARE THE LAST STAGE BLADES AND A SO 
CALLED “RUGGEDIZED” SHAFT.  PGE/300, QUENNOZ/5-6.  DO YOU 
AGREE WITH THIS STATEMENT? 

 
A.  No.  This statement is extremely misleading.  The new LP turbines are a totally 

different design in all dimensional respects.  This includes the design of the rotor, 

all rotating blades, all stationary blades, seals, and bearings.  The maximum 

diameter of the new rotor was increased from 100 inches on the original LP 

turbine to 126 inches on the new LP turbine.  The weight of each new LP rotor 

was increased from 60,000 pounds to over 100,000 pounds.  This huge increase in 

the weight of the turbine must be accounted for in installing the new turbine. 

The new LP turbines are a completely new design.  The original LP 

turbines were designed and manufactured by Westinghouse Electric in Lester, 

Pennsylvania in 1977.  Siemens Westinghouse designed the new LP turbines in 

Orlando, Florida in 1999.  It is ludicrous to suggest that the designs are the same 

except for the design of the last stage blades and “Ruggedized” shaft. 
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Q. MR. QUENNOZ STATES THAT THERE IS NO EVIDENCE LINKING 
THE EXPERIMENTAL LAST-STAGE BLADES WITH THE CRACK IN 
THE LP1 TURBINE.  PGE/300, QUENNOZ/6.  ARE THERE ANY OTHER 
ASPECTS OF THE NEW TURBINE DESIGN THAT COULD HAVE 
CONTRIBUTED TO THE FAILURE? 

 
A. I agree that there is no reason to suggest the so-called “experimental” last-stage 

blades caused the crack in the LP1 turbine rotor.  Before going any further, 

however, I should reiterate that the new LP turbine was a totally new design in all 

dimensional respects. 

 The elements of the LP turbine design that may have contributed to the 

failure are the increased weight of the rotor and the way the turbine is aligned and 

supported.  Due to the high weight of the LP turbine, it sags slightly between the 

bearings that support each end of the rotor.  Because of this, the turbine bearing 

elevations are designed to minimize this effect.  The turbine rotor assembly is 

essentially designed with a very slight curve to minimize the cyclical stressing 

that occurs as the shaft rotates.  The design rotor sag is as important to the 

development of high cycle fatigue as the physical dimensions of the rotor.  If the 

sag design is incorrect or if the bearing elevations are incorrect, then high cycle 

fatigue can develop.   19 
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 Another problem that exacerbated the cyclical stressing of the LP1 rotor is 

the fact that two of the nuts (nuts 25 and 26) that attach the Bearing No. 2 pedestal 

to the LP1 soleplate and foundation were discovered to be missing by PGE staff 

on June 28, 2006.  ICNU/203, Martin/1-7.  Several other nuts that attach the LP1 

soleplate were also found to be loose.  The missing nuts 25 and 26 were critical to 

securing bearing No. 2 and caused additional misalignment of the LP1 rotor.  I 

believe this was a significant contributing factor to the failure of the LP1 rotor.  

 PGE stated that during the installation of the new LP turbines the LP1 

soleplate and soleplate attachments were not inspected.  ICNU/204, Martin/1.  It 

is my opinion that the soleplates and the nut/bolt attachments should have been 

inspected because the nuts can become loose and result in shaft misalignment.  In 

addition, the grout that is placed under the soleplate can crack and weaken.  This 

can result in a loosening of the attachment to the foundation and additional 

misalignment of the rotor shaft.  Turbines experience significant dynamic loads 

during full-load trips and other transient conditions.  These dynamic loads can 

cause the grout under the soleplate to crack and the attaching nuts to loosen.  The 

original LP turbine was in place for over 20 years.  Not inspecting the soleplates 

and attaching nuts when the new LP turbine was installed is a significant quality 

control failure by PGE. 

 The two missing Bearing No. 2 attachment nuts would have been visible 

at the time the new LP turbine was installed in 2000.  The two missing Bearing 

No. 2 attachment nuts would have also been visible at the time the new HP/IP 

turbine was installed in 2004.  The two missing nuts would have been visible and 
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certainly should have been checked in 2005 after the LP1 turbine failed.  

However, PGE has stated that the soleplate and attaching nuts were not inspected 

in 2000, 2004, or after the failure in 2005.  A PGE technician visually observed 

the missing nuts in 2006 and took action to correct the problem.  ICNU/203, 

Martin/1.  PGE has suggested that the two missing nuts were buried deep in the 

foundation and could not be observed.  ICNU/203, Martin/1.  However, this is not 

true.  ICNU/203, Martin/1-7, shows that nut 25 is clearly visible to an observer 

located on the turbine operating deck after it was replaced.  

 In my prior testimony, I have stated my opinion that PGE did not provide 

proper quality control for work performed on its facilities.  The missing and loose 

attaching nuts described above are examples of this lack of quality control.  Both 

PGE and Siemens should have found the missing and loose nuts in 2000, 2004, 

and 2005 and taken corrective action.  PGE has stated that it was relying on 

Siemens.  It is my opinion that PGE is ultimately responsible for the integrity of 

its facilities and cannot delegate that responsibility to Siemens.  This is 

particularly true when the contract between PGE and Siemens relieves Siemens of 

responsibility for consequential damages.  

Q.  MR. QUENNOZ’S REBUTTAL TESTIMONY STATES THAT, UNDER 
INDUSTRY STANDARDS, TURBINES ARE DESIGNED TO OPERATE 
AT 105-PERCENT OF THE DESIGN MAXIMUM OUTPUT.  PGE/300, 
QUENNOZ/15.  DO YOU AGREE WITH THIS STATEMENT? 

 
A.  No.  There is no industry standard for turbines operating at 105-percent of rated 

output.  Each turbine and generator is a different design, and all have their 

individual limits.  For example,  24 

 25 
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ICNU/202, Martin/14.   2 

 3 

  Id. (emphasis added).  The maximum output rating of the Boardman 

turbine after the 2005 HP/IP upgrade was 617 MW, so it would be expected that 

Boardman would not be operated above 617 MW except in an emergency.  

4 

5 
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ICNU/205, Martin/Attachments A-B.   

9 

10 

11 In 2000, the LP turbines were designed to operate at 580-Megawatts with 

the valves wide open and 103-percent over pressure.  I believe that the operation 

above this level was imprudent.  Mr. Quennoz stated that the equipment should be 

able to operate regularly at 601-Megawatts. PGE/300, Quennoz/15.  However, 

this is inconsistent with the specifications for the HP/IP improvements as noted 

above. 
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In conclusion, the Boardman Plant was operated above its specified rating.  

As stated in my original testimony, I do not believe this operation caused the 

failure.  However, it would have been a contributing factor in the failure. 19 
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Q. IN YOUR PRIOR TESTIMONY, YOU STATED THAT THE PLANT 
RARELY OPERATED ABOVE 617 MW DURING THIS TIME PERIOD. 
NOW YOU ARE SAYING THAT IT OPERATED ABOVE 617 MW 44-
PERCENT OF THE TIME BETWEEN AUGUST 9, 2004 UNTIL THE 
FAILURE IN NOVEMBER 2005. WHY IS YOUR TESTIMONY 
DIFFERENT NOW? 

 
A.  My original testimony was based on data supplied by PGE in response to 

ICNU Data Request No. 4.1.  ICNU/206, Martin/1-2; ICNU/104, Martin/1, 7.  

PGE’s response was PGE Confidential Attachment-019A.  The information 

provided in PGE Confidential Attachment-019A was used in my prior testimony 

and indicated that the units rarely operated above 617 MW.  However, the 

information provided by PGE in Confidential Attachment-019A did not provide 

hourly output as requested by ICNU DR No. 4.1 and PGE was again requested to 

provide “hourly gross output.”  PGE subsequently provided additional data in 

PGE Data Response 30A, which is the basis for my testimony here. ICNU/205, 

Martin/1-3.  The data is significant, because it shows the plant was operated 44-

percent of the time above 617 MW (the “emergency operating” level) during the 

period from August 2004 until the failure in November 2005.  The results are 

obviously different and PGE will have to explain the differences. 

Q. HAS PGE BEEN CONSISTENT IN ITS DESCRIPTIONS REGARDING 
THE OPERATING LEVEL OF BOARDMAN?  

 
A. No.  In UM 1234, PGE stated that since 2001, Boardman has not operated above 

585 MW.  ICNU 207, Martin/1-2.  PGE also stated that the industry standard is 

2400 psi (100% of operating pressure).  Id.  Both statements are inconsistent with 

Mr. Quennoz’s Rebuttal Testimony in this case.  

26 

27 
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Q. IN MR. QUENNOZ’S REBUTTAL TESTIMONY, HE SUGGESTS THAT 
THE ROOT CAUSE ANALYSES THAT WERE COMPLETED BY 
SIEMENS WESTINGHOUSE WERE COMPLETE AND REACHED 
CORRECT CONCLUSIONS.  PGE/300, QUENNOZ/13.  DO YOU AGREE 
WITH THIS STATEMENT? 

 
A. No.  As I mentioned in my original testimony, I believe that a number of factors 

also should have been considered.  ICNU/100, Martin/14.  There is no need to 

repeat them here. However, many of these factors were not included in the scope 

of the Siemens and Alstom Root Cause Analyses.  See Id. at Martin/12-17. 9 

10 
11 

Q. HAS PGE BEEN INCONSISTENT IN ITS DESCRIPTIONS OF THE 
ROOT CAUSE ANALYSES? 

 
A. Yes.   12 

 13 

  ICNU/208, Martin/4-5.   14 

 15 

 16 

 17 
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  PGE 

did produce a draft report from Siemens and a final report from Siemens.  Both 

reports were dated March 8, 2007.  PGE stated, however, that it received the 

preliminary draft Siemens report on March 16, 2007, and the final Siemens root 

cause analysis on approximately May 22, 2007.  ICNU/209, Martin/1.  The 

conclusions in the reports are different as summarized below: 
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  Id. at Martin/10 (emphasis added).   1 
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  PGE/105C-C, Quennoz/2 (emphasis added).   7 

  The rotor can be 

misaligned because the Siemens’ design alignment was incorrect or the 

subsequent alignment changes made by Siemens were incorrect. It can also be 

misaligned because of missing and loose nuts/bolts that attach the turbine to its 

foundation, which was a “known” operating condition.  
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13  PGE was asked whether it influenced the changes to the Siemens’ report.  

PGE has stated that  14 
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  ICNU/210, Martin/4.   16 
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  ICNU/209, Martin/11; 

PGE/105C-C, Quennoz/35.   
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Q. DOES THIS CONCLUDE YOUR TESTIMONY? 

A. Yes. 
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