
Since the 1970s, Siemens’ indirectly 
air- or hydrogencooled turbo genera-
tors have demonstrated high reliability 
and availability in a wide range of 
power plant configurations worldwide. 
We offer technical detail improve-
ments for these rotors, which are de-
signed to enable plant operation with 
more start/stop cycles while maintain-
ing operating reliability. These im-
provements are the result of new anal-
ysis and engineering methods and are 
based on long-term and operation 
studies.

Our solution
The individual operation and mainte-
nance history of your rotor is analyzed 
by our experts in order to determine 
the recommended modernization 
measures.

Based on this analysis, we can offer 
modernization solutions including the 
following engineered components:
• Installation of laminated J-Straps
• Replacement of gas baffles and axial 

zone blocks
• Replacement of pole crossover
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• Modification of rotor retaining rings
 – Modification of retaining ring 

shrink fit
 – Use of material resistant to stress 

corrosion cracking

Virtually every technical improvement 
can be implemented as an individual 
measure on site or in a Siemens manu-
facturing plant. In order to help mini-
mize impact to the outage time, it may 
be advisable to carry out any neces-
sary measures as a package during an 
extended outage, such as a major in-
spection. Modernization as part of a 
rewind has the advantage that a 
requalification of the rotor forging can 
be performed as well. In addition, we 
can also provide your rotor with a new 
winding designed to increase output 
and which has an improved end wind-
ing design.

Features
Laminated J-Straps
J-Straps connect the radial leads to  
the rotor coils. Damage to one of the  
J-Straps may result in damage to the 
rotor shaft, winding and retaining ring. 
Siemens has developed improved  
J-Straps designed for improved speed 
cycle life.

The new J-Straps are more flexible, 
thus better able to accommodate axial 
and radial expansion of the windings 
while keeping the resulting stresses 
low.

Replacement of gas baffles
The gas baffles distribute and direct 
the cooling gas flow through the end 
windings. After the generator has 
been in service for many years, delam-
ination and cracking of gas baffles and 
axial zone blocks can occur. These ef-
fects can result in movement of com-
ponents and elevated vibration levels.
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Siemens has upgraded the design of 
the gas baffles as follows:
• Improved strength due to materials 

with higher capacity and by covering 
with polyamide paper

• Reduction in stresses by optimizing 
support of the baffles

• Improved zone block strength 
through additional dowels

• Improved sealing effectiveness and 
additional allowance for axial ther-
mal stretching by adding rubber 
seals between the zone blocks and 
the rotor shaft

• Improved fit

Replacement of pole crossover
The pole crossover connects the two 
sets of rotor coils. Its functionality can 
be compromised during operation as a 
result of displacement and cyclic 
stresses. Siemens has developed a new 
design for the pole crossover with im-
proved flexibility and stress tolerance. 
The brazed joint and the pole cross-
over have also been moved to an area 
where stresses are expected to be low-
er. The tangential end-winding deflec-
tions in conventional pole crossovers 
can cause higher cyclic stress ampli-
tudes, which can in some cases lead to 
deformation of the transverse and axi-
al leads connected to the pole cross-
over. In the new design, the deforma-
tion of the transverse leads is 
addressed by bending in a U- or 
omegashaped section that is free to 
bend.

New design for retaining ring  
shrink fit
The rotor retaining ring encloses the 
end turns. The new tapered design of 
the retaining ring shrink fit is intended 
to reduce the cyclic mechanical stress-
es on the tooth tips. A change in the 
components at the slot end transmits 
the centrifugal forces directly into the 
retaining ring.

In addition, it is now possible to repair 
rotors that already show tooth top 
cracking in most cases. The condition 
of the teeth and retaining ring are in-
spected after removal of the retaining 
ring and end wedges and material ap-
pearing fatigued is removed. Rema-
chining of the shrink fit seat on the re-
taining ring can be done to better 
distribute the compressive load at 
standstill.

Improved end winding design
When implementing a rotor rewind 
with the new end arc design many of 
the wellproven aspects of the earlier 
winding designs are maintained while 
other aspects are improved. A modi-
fied spacing is intended to improve 
cooling and stability. Furthermore, the 
brazed joints of the transverse and the 
longitudinal conductors are relocated 
to lower stressed areas of the straight 
part copper straps.

In addition to a visual inspection, the 
quality of the brazed joints is verified 
by a newly developed ultrasonic test 
method. 

Improved end winding design and pole crossover configuration

Time and scope of the modernization 
measures on your generator rotor de-
pend on its individual operation and 
maintenance history, the urgency of 
individual measures, and your plan-
ning regarding further operation of 
the plant. Our Service team will be 
pleased to advise you in an inspection 
planning meeting to determine how 
these measures could be implemented 
and which strategic spare parts should 
be reserved.


