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As requested, ADVANCED Maintenance Solutions arrived on site to install OL2R 
Fixtures on the 4A and 4B Boiler Feed Pump Trains and to provide alignment 
consulting services to align these machine trains.  Alignment work on these machines 
was conducted using the Rotalign Pro owned by Mid American Energy.  OL2R 
measurements were conducted utilizing the Fixturlaser Shaft 200 alignment system and 
the patent pending Fixturlaser OL2R Alignment Monitoring Fixtures. 
 
These machines have a history of alignment related vibration problems.  Several 
attempts have been made in the past to monitor and set these machine to their proper 
cold alignment targets.  One of the purposes of this service trip was to reinstall and 
reevaluate the accuracy and repeatability of the Fixturlaser OL2R measurement system 
as it relates to these machine trains. 
 
The machine train alignments were adjusted to the Cold Alignment Targets identified 
during the last alignment monitoring survey conducted on these machines.  The results 
of those alignments are on file at the facility in Salix, IA. 
 
During the alignment conducted on 4B Feed Booster Pump, it was noted that the 
machine was limited in its horizontal movement.  We determined that this was due to 
excessive pipe strain.  The pipe support stops were removed resulting in significant 
movement in the piping in the horizontal direction.  This also allowed the machine to be 
aligned to the cold alignment targets identified during the previous survey.  I further 
believe that this relief in the pipe strain on this machine will prove beneficial to the 
stable alignment of this machine. 
 



 
 

 
 
 



After measurement of the coupling gaps and installation of the couplings, the 
Fixturlaser OL2R alignment monitoring fixtures were reinstalled at the same locations 
as during the previous survey.  The fixtures were electronically zeroed and the initial 
set-up data was stored in the alignment system and downloaded to an alignment 
database.  Below are some examples of the mounting methodology for the OL2R 
Fixtures as they pertain to these machine trains. 
 

 
Typical OL2R Tooling Ball Stud Mounted on Machine Bearing Support 

 

 
Main Feed Pump Train B-Coupling 1 (Turbine to Main Feed Pump) 



 
Feed Pump Train B-Coupling 2 (Main Feed Pump to Gear Reducer) 

 
 

 
Feed Pump Train B-Coupling 3 (Gear Reducer to Booster Pump) 



 
There were some other maintenance issues that arose on the boiler and piping which 
prevented the scheduled start-up of the machinery.  The fixtures were left installed on 
the machine drive end bearings and ADVANCED Maintenance Solutions left the site.   
 
After resolving some other maintenance issues, ADVANCED Maintenance Solutions 
returned to the job site to verify the starting position of the OL2R Fixtures and to 
monitor the change in alignment from Off Line to Running (Normal Operating 
Conditions).   
 
During the over-speed testing on the turbines it was discovered that the turbine DE 
seals were leaking.  This required disassembly of the bearing pedestals on which were 
mounted the OL2R Fixtures to monitor the alignment between the turbines and the 
Boiler Feed Pumps.  When ADVANCED Maintenance Solutions returned to the jobsite, 
it was found that three of the fixture assemblies had been knocked away from zero 
while some repair work was conducted on the turbine DE seals. 
 
These fixtures were re-zeroed prior to start-up of the machines.  It is important to note 
that these machines were not at ambient temperature prior to the beginning of the test 
as they were during the first survey.   
 
As Mid American Energy utilizes the Rotalign Pro alignment system to conduct your 
machinery alignments, I have converted the Fixturlaser Shaft 200 measurements into a 
Rotalign Format and input the measured alignment changes into Rotalign File 
Commander V2.06 software.  Below are the results of the alignment changes noted on 
the two machine trains. 



4A Boiler Feed Pump Train 
 

 
 

 
 

 
 
 
 
 
 
 



 

 
4A Boiler Feed Pump Train Alignment Changes 

 
 
 
 
 
 
 
 
 
 
 



4B Boiler Feed Pump Train 
 
 

 
 

 
 

 
 
 
 
 
 



 

 
4B Boiler Feed Pump Train Alignment Changes 

 
 
It is important to keep in mind while looking at the above alignment change graphs that 
the results are based on the turbine being the stationary machine for the entire machine 
train.  That results in the alignment corrections being larger the farther away you get 
from the reference shaft.  The alignment changes noted in the above two graphs 
represent the total change in the alignment of the machine train.  The total change in 
alignment is the net result of the changes in position of each component in the machine 
train.   
 
 



Alignment Change Comparative Results (February to December 2003) 
 
4A Boiler Feed Pump Train Feb-2003 
 

 
 
 
4A Boiler Feed Pump Train December 2003 

 



4B Boiler Feed Pump Train February 2003 

 
 
4B Boiler Feed Pump Train December 2003 

 
 
Out of the 6 alignments monitored, 4 of the measurements repeated with exceptionally 
good results.  The exceptions are Coupling 1 on Unit 4A (Turbine to Main Feed Pump) 
and Coupling 3 on Unit 4B (Gearbox to Booster Pump). 
 



The difference in the alignment changes on Coupling 4B-3 are most likely due to the 
pipe strain that was relieved.  Unit 4A had the booster pump piping stress relieved in 
the past, however this was not possible on unit 4B.  Cutting the piping supports seems 
to have accomplished this task.  During the previous survey it was noted that the 
booster pumps showed drastically different growth characteristics.  Pipe strain was 
blamed for the difference.  Below are 3 alignment change graphs showing the change 
in the alignment change of Coupling 4B-3 and 4A-3. 
 
4B-3 February 2003 (prior to cutting piping supports) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



4B-3 December 2003 (after cutting piping supports) 
 

 
 



4A-3 December 2003 (compare to 4B-3 after cutting piping supports) 
 

 
 



EQUIPMENT: 
 
Fixturlaser Shaft 200 Alignment System 
Fixturlaser OL2R Alignment Monitoring System 
Fixturlaser Documenter Alignment Database Software 
Rotalign Pro Shaft Alignment System 
Rotalign File Commander Alignment Database Software 
 
 
 
 
 
PERSONNEL PRESENT: 
 
Richard Henry, Vibration and Alignment Specialist,  
Advanced Maintenance Solutions. 
 
 
 
Thank you for the opportunity to be of service.   Please contact us if you have additional 
questions or require further information. 
 
 
 
Sincerely, 
 
 
 
Richard Henry 
Vibration and Alignment Specialist, Certified Level II 
Advanced Maintenance Solutions. 
 


