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Category 1. Maintenance service 

2. Equipment and spare parts  
 
 

Market Sector Energy 
 

  
  
  

 
 
 
 
 
 
 

Task Execution of  technical error analysis, project studies, and implementation of refitting 
measures to implement a solution for service-induced distortion of body seating rings 
within HDU casings used in the steam boiler plant at lignite-fired power plant Lippendorf 
under a default time schedule of less than 8 days for completing all maintenance works. 

  
Preparation Sempell AG was commissioned by Babcock Borsig Power to deliver 8 high-pressure 

bypass stations (HDU) for boiler plants R and S at Lippendorf power plant. All body-
seating rings were welded pressure-tight to the casing in accordance with the best 
available technology. After commissioning the boiler plants it turned out that the 
fittings, during load-changes, became permeable for a certain period of time. The 
reason for the leakage was identified with high pipe loads occurring during load-
changes. This warped the casing and in conjunction also the welded body seating 
rings in the elastical area. Due to this deformation, which considering the mechanical 
stress is negligible, the seating ring geometry was altered, which lead to temporary 
leakages. Analyzing the problem, specialists from Sempell AG considered different 
constructive solutions, finally choosing the solution, which seemed best: „Decoupling 
of seating ring from the casing“. This comprised fixing the seating ring to the casing 
through a threaded ring. The sealing between seating ring and casing is effected by 
a compression-moulded bearing of undiluted graphite. A feasibility study examined 
the effects on the modified seating ring solution proposed. Would it be able:  

·  to be inserted in the casing conditioned to the construction, and  
·  would the mechanical stress be accounted for? 

Both issues were decided to be affirmative, thus planning the next step of implemen-
tation of on-site replacements. 

  
Implementation  To stop boiler fittings from becoming permeable during load-changes, deforming  

body seating rings in the elastical area of the bypass station casings, Sempell 
Armaturen Service was commissioned with implementing the maintenance solution:  
 
Due to the peculiar construction and arrangement of live steam piping both the plant 
owner and the boilers' supplier demanded to plan the replacement in such a way that 
it would not be necessary to remove the casing from the piping. It became very clear 
after analyzing the construction and subsequent mechanical machining operations 
that the work could not be done through portable machinery at the disposal of 

Change of Seating Rings in the High-pressure Bypass  Stations 
at Vattenfall's Lippendorf Power Plant by Sempell A G 

�  Error analysis, project studies and refitting for 8 high-pressure bypass station  
(HDU) body seating rings used in boilers at lignite-fired Lippendorf power plant. 

�  Special design of a custom-made maintenance solution for the implementation 
process and making of specially designed tools. 

�  On-site processing of mechanical maintenance works for dismantling the bypass 
station casings, grooving of old seating rings and inserting of the new contour as 
well as reassembly of HDU-bodies within a narrow time frame. 

Brief Description 
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Sempell Service. Market research soon proved also the market to be lacking of such 
machines necessary for covering the required task. The obstacle to be overcome 
was the necessity to cut perfect threads into the casing. 
 
To solve the problem it was decided to use a portable, numerically controlled lathe 
already at hand at Sempell Service (TD 2.5) for upgrading, thus enabling grooving of 
the old seating ring and afterwards implementing the new geometry including thread 
within one stage. 
 
After having determined the solution in principle for working the casing without 
having to remove it from the piping a meeting was arranged with the plant owner and 
the boilers' supplier to agree upon the next steps. All participants acknowledged the 
fact that the operation on the casing had to be completed without any deviations 
during the process. What made things even more difficult was a very narrow time 
frame allowed for the complete operation (less than 8 days, including dismantling 
and reassembly). Sempell Service suggested practising the task on a dummy 
casing, as this has been an accepted procedure with all complicated on-site 
operations in the past. 
 
Procedure qualification 
In a first step the rigging and modification of the existent portable turning lathe of the 
type „TD 2,5“ was completed. This meant refitting the numerical control with a 
thread-cutting module and upgrading the tool carrier with a specially constructed 
cross slide. All modifications were implemented in close co-operation with the 
machine manufacturer and Sempell’s service technicians. 
 

 
TD 2,5 attached to a dummy-casing  
 
Next step was to simulate the work itself. This meant putting the following proce-
dures into action: 
 

·  Manufacturing of a dummy-casing, which reflects the most important areas 
of the original. 

·  Simulation of the work procedure for optimization and qualification of the 
method to be used on the real casing. 

·  Dividing of workload in single steps and documentation in a specially written  
processing program (process security). Programming was reconditioned in 
such way as to be able to continue manually if needed. 

  
For purpose of operational handling the dummy casing was fitted with an exchange-
able seat support. This guaranteed a high response rate at any of the optimizing 
steps. The following seat supports were used for testing the respective work phases: 
  

·  Seat support 1.7335, to test the machining in general and test the thread-
cutting tool. 
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·  Seat support 1.7335 with simulated armour plate to optimize machining and 
thread-cutting tool under aggravating conditions.  

·  Seat support P 91, armoured like the original to position procedural specifi-
cations for on-site machining. 

 
Pre-emptive testing 
Normal chipping work developed positively from the beginning, as this kind of 
machining is part of the Sempell service team’s core competency and as such easily 
coped with. During this pre-emptive testing problems issued only during thread 
cutting respective to surface quality of the thread pitch (chatter marks), which 
couldn’t be solved by changing of cutting tools. A change in the work procedure in 
combination with specially grinded cutting tools yielded a solution. During the testing 
it was also shown to be necessary to change the work procedure in such way as to 
enable an exchange of the cutting tool in case of rupture. This was necessary as to 
save the zero indication of machining by sliding back the machine over the cross 
slide to be able to exchange the cutting steel. Only then could one – after successful 
exchange of the cutting steel – start the new cutting tool at the so called zero point 
and reconfigure the work program. Subsequently the work process could commence 
at any given point without fear of change of geometry. This understandably was a 
conditio sine qua non during thread cutting. 
 
Optimization and human resources qualification 
After completing pre-emptive testing the service staff to be employed on site was 
trained at another dummy seat support thus securing the experience learned from 
the process specifications gained during the testing. Concluding the complete work 
process was demonstrated to the ordering party in detail. After convincing both the 
plant owner and the boilers' supplier of process reliability during machining, the next 
step, implementing the process on site, was taken. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Seating ring, welded in casing  Seating ring, connection with threaded  
(old design)  union (new design) 
 
Implementation on site  
Considering the limited time frame allowed for the exchange, a feasibility study was 
realized to determine if the measures taken could be executed in time. The analysis 
proved the time frame to be sufficient within one shift operation, but lacking any time 
buffer. Therefore it was decided for the mechanical machining to operate within two 
shifts to safeguard against unforeseen problems. Already before shut-down of the 
plant the complete equipment needed was transported to the work site. The portable 
boring bar had been positioned on the dummy-casing with the support of a stretching 
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device. Thus time consumption for the rigging and positioning of the portable boring 
bar was reduced considerably. After dismantling of the fittings the in- and outlet 
branches were sealed with prepared shroudings to keep chips from entering the 
system. 
 
 

 
TD 2,5 mounted on HDU-casing  
 
Grooving of the old body seating rings and inserting of the new contour was put into 
action without any problems enabling to shorten the time needed for the mechanical 
machining during the two shift operation considerably. After finishing the machining 
dimensional checks certified the machining to be in compliance. Surface quality 
attained by the portable boring bar was exceptional. 
 

 
Seating ring contour machining in the original casin g 
 
As a final step, the newly made seating ring system was implemented and braced in 
the casing with support of specially constructed hydraulic stretching devices. 
Reassembly of components, including a functional check of the hydraulic position 
drive, concluded the work process. After return to service the fitting proved to be 
effectively sealing, even during sudden load-changes. This positive experience 
prompted the ordering party to commission Sempell Service with refitting also the 
other casings. 
 
Once again this action has proven how important it is to procure components, which 
are vital to plant availability, from specialist companies, which do not only deliver the 
respective components but also provide for an after-sales service at the same level 
of excellence compared to the product having been delivered. This means: the more 
technically demanding the new fitting is, the more sophisticated training, skills and 
equipment does the own service team have to possess. These are exactly the 
characteristics, which constitute the foundation on which fitting specialists from 
Sempell AG base their work. (Source: Erwin Winklmann, Head of Service Engineer-
ing Department, Sempell AG) 
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Ordering Party  Vattenfall Europe AG  is a subsidiary of Sweden’s Vattenfall AG. The company was 
founded in 2002 by the merging of the three electric power companies HEW, VEAG 
Bewag and LAUBAG. The parent company, Vattenfall AB, is wholly owned by the 
Swedish State, and is Europe’s fourth largest generator of electricity and the largest 
generator of heat. Vattenfall acts in all parts of the electricity value chain - genera-
tion, transmission, distribution and sales. They are also active in electricity trading 
and generate, distribute and sell heat. Vattenfall currently has operations in Sweden, 
Finland, Germany and Poland. Vattenfall Europe AG features a staff of about 
18.000, posting sales € 10,7 billion in 2004 and a net profit of € 492 million. Vatten-
fall’s customers are private households, industry, communal and regional power 
companies. 
 

Internet: http://www.vattenfall.de 
  
Contractor   Sempell AG , founded in Möchengladbach in 1874, and since 1996 a subsidiary of 

US company TYCO International Ltd., produces and delivers control, safety relief 
and isolation valves to conventional and nuclear power plants as well as the 
chemical industry. SEMPELL offers its customer optimal solutions in all cases where 
high pressure, extreme temperatures and critical properties exit, especially where 
high safety regulations are required. The standard delivery program covers nearly all 
areas. SEMPELL develops and manufactures customized valves and additionally 
manufactures spare parts for SEMPELL, BABCOCK and external production valves 
and fittings, as well as providing maintenance services. Services include planning, 
consulting, documentation, and securing quality control measures, execution of 
revisions and preventive maintenance, assemblages, and recurring testing. For 
maintenance purposes SEMPELL offers standby services, repairs on-site or in the 
workshops of their locations as well as comprehensive spare parts logistics. 
 

Internet: http://www.sempell.com 
 

Contact:  Stefan Elsner, Director Business Division Service  
Sempell AG, Werner von Siemens Straße, 41352 Korschenbroich 
Tel.: (+49 2161) 615 223 
Fax: (+49 2161) 615 409 
E-mail: selsner@tyco-valves.com 
 
 
 

Maintain 2006 
 

The 2nd International Trade Fair for Industrial Maintenance will be staged from 
October 17th to 19th, 2006 at the M,O,C, trade fair centre in Munich. As MAINTAIN 
is the only specialized international trade fair for industrial maintenance in the world, 
it gives visitors a look at the latest trends in all sectors and furnishes them with 
information about state-of-the-art solutions that can be used to repair, maintain, 
inspect and improve their production facilities. For decision-makers and experts, that 
makes it the most important business gathering that deals with all aspects of 
industrial maintenance. Special fora on maintenance as a core factor for production 
and up-to-date information on MAINTAIN’s web pages add to the event itself. 
 
Contact:  Sonja Kreitmeier, Public Relations Manager Maintain 
Messe München GmbH, Messegelaende, 81823 Munich 
Tel.: (+49 89) 949-20717, Fax: (+49 89) 949-9720717 
E-mail: sonja.kreitmeier@messe-muenchen.de 
Internet: http://www.maintain-europe.com 

�  Service performance on the highest technical level for the execution of demand-
ing commissions.  

�  Fittings and custom-made products for the most demanding technical specifica-
tions. 

�  Optimization of technical procedures and establishing of process security.  
�  Avoidance of power losses. 

Customer’s Benefit  


