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Speed Switch Unit-D Safety Precautions 
 
 
This manual describes precautions for safety installation and operation of the speed switch unit-D. 
Operate equipment following these precautions. 
 
 
Hazards and damage likely to result from incorrect wrong use or, neglecting of the indicated 
precautions, is explained below in this Manual using the following symbol marks shown below. The 
symbols: 
 
 

… CAUTION = State likely to cause damage of light or intermediate damage. 
 
 
 

1. Caution against electric shock 
(1) Voltage remains in the internal terminal block even after POWER is 

turned OFF. See page 24(Fig.17). 
(2) When using 100 or 200 VAC for signal output contacts, be aware of 

possible electrical shock from the terminal block. 
 
 
2. Caution against current leakage 

(1) To prevent current leakage, be sure to ground equipment properly. See 
page 24(Fig.17). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

!

!

!
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Speed switch unit–D instruction manual 
 
 
 
 
 
 
 
 
 
 

Fig. 1 Speed switch unit–D panel display 
 

1 Overview 
This product is a revolution detector available with a digital display function.  It is a new 

type of speed switch unit, compact in size and highly functional, that indicates measurements 
digitally by a micro computer, ensuring high precision, flexible setting that meet a wide range 
of applications. 

 
 

2 Features and functions 
- High measurement precision by digital measurement (0.05% (at F.S.) ± 1 digit) 
 
- Revolution speed displayed digitally to a maximum of 4 digits. 
 
- Three-point revolution detection and one-point contact for start-up interlock. 
 
- High resist pressure semiconductor contact output (resist pressure 1500V, AC 100V, 0.1A) 
 
- 4 ~ 20mA analogue output 
 
- Revolution speed frequency output (1 Hz per revolution) 
 
- Input specification and revolution range can be set at any value. 
 
- Detachable terminal block is used. 
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3 Specifications 
 

Item

Speed
detection

Number of
detection points

3 speeds (#12, #13, #14)
(#14L: contact for start-up interlock)

Detection speed
range 100～9990min

-1
　（#14L：1～999min

-1
）

Measurement
precision

0.5min
-1
 when it is 1000min

-1

(0.05％（at FS.）±１digit)

Setting method Detection point is set by key operation

Response time Contact output response 0.3 seconds

Hysterisis Standard 3.0% (0.0 ～ 1.0% at F.S. setting changeable)

Display Display range ０～９９９９

Display 4-digit red digital display (brightness adjustable)

Display update Approx. 0.5 sec.

Pulse input Puls input range 2～20kHz

Setting method
Set number of pulses and reduction gear ratio per
revolution

Input pulse
Dedicated pulse sensor (AC 2Vpp ～ 288Vpp (AC 0.7
～ 100Vrms))

Frequency
output (pulse
output)

Output signal

1Hz, 0/15V (5kΩ) per revolution
Allowable load resistance 5 KΩ or more, non-insulated
with the power supply

Output potential
range 1～9999 Hz  (１～9999min

-1
)

Output error 0.1% (2000Hz or higher)

Analogue
t t

Output signal Current signal 1 output 4-20mA load resistance 500Ω

Output precision ±0.5%(FS)

Full scale 100～9990min-1

Contact
output

Output contact

3 contact points
(#12: Overspeed, #13 low speed, #14, low speed)
1 contact points (#14L: for start-up interlock)

Contact feature set up with Contact output mode (Reference for P18)

Contact capacity
No-voltage semi-conductor contact point,
AC/DC 100V 0.1A, pressure resistance 1500V

Power supply Voltage DC24V　-25～+30%　(18.0V～31.2V)
Power
consumption

2.5W

Environmenta
l conditions

Working
temperature

5 ～ 55°C (Max. 95% RH, with no dew condensation)

Storage
temperature

-20～65℃（MAX　95%RH, with no dew condensation）

Ambience No corrosive gas

Vibration/impact
 5 ～ 13.2Hz:± 1mm, 13.2 ～ 100Hz:0.7G
Impact: max. 10G

Case Dimension 72×36×133

Weight 0.2Kg

Color Black
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4 Outline 
 
 

 

 
 

Fig. 2 Outline drawing 
 
 

5 Configuration 
 

7 element
LED

Setting
switches

Relay

Relay

Relay

Relay

CPU

D/A V/I

Pulse
transmi
s s i o n
circuit

Wavefor
m
shaping

Power
suppl
y

Frequency
output

4-20mA
 output

Pulse senor
input

Power supply
  DC 24V

C o n t a c t
point output
#12,#13#14,#14L

Tachometer,
etc.

Control
p a n e l ,
etc.

#12,#13
#14,#14L

L E D
display

 
 

Fig. 3 Internal block diagram 
 
 
 

CRAMP TERMINAL 

(TYPE:ML-1200-SV) 
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6 Operation and modes 
 

6.1 Display and operation 

 

 
Fig. 4 Panel display 

 
<Display function> 
Digital display:  Engine revolution speed is indicated digitally on the 4-digit digital LED 

display. 
Set values, etc. are displayed, during various setting operations. 

<LED indicator>  
＃１２： Means over-speed detection and indicates that the engine is rotating faster that 

the rated speed. 
＃１３： Means Low-speed detection and indicates that the engine speed has passed over 

the low-speed set value. 
＃１４： Means Low-speed detection and indicates that the engine speed has passed over 

the low-speed set value. 
＃１４Ｌ： Indicates that the conditions for start-up interlock have been met.  It is 

applicable in start-up interlock circuits as it can detect complete stop of the 
engine. 

<Input> 
[F] Function selection key:  

Switch for changing the mode and items. Pressing this key during normal mode changes 
the mode to setting display/setting mode. 
Pressing and holding this key for more than 3 seconds changes the mode to initial setting 
display/setting mode. 
 

[△][▽] Data input key:  
Allows you to increase and decrease the set value. 
 

[S] Set key:  
Starts the setting of items and also enters and saves the set value. 

 
 
 
 

Digital display 

Set key 
LED indicator 

Up/down 

Data input key Function selection key 
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6.2 Actions when the power supply is turned on 
 

When the power supply is turned on, all LEDs turn on for about 1 second and normal mode starts.  
During the above action, revolution detection, output and error detection functions are suspended 
whether or not input signal exists. 

 
 

Note) Before using the speed switch unit for the first time, various settings must be made to 
enable normal function, as initially set values are only temporary values set for shipment. 
Please set each parameter correctly reading this instruction manual to enable correct use of the 
unit. 
The units delivered, as the accessories of diesel engine will be suitably set up. 
 
 

6.3 Normal state/display (normal mode) 
 

During normal mode, the revolution speed presently detected is displayed.  When the revolution 
speed exceeds the detection set values, the relevant contact output operates and at the same time 
the relevant LED indicator lights. This mode is displayed except when the setting change mode is 
selected. 
 
During normal mode, the display brightness setting can be changed by the [▲ ][▼ ] data entering 
keys.(The initial setting value is set at the maximum brightness of 31, and normally it is not 
particularly necessary to change it.) 

 
The next time the power supply is turned, the brightness is displayed at the value preciously 
saved. 
 

 Increase the brightness. 
 Decrease the brightness 

Pressing this button for more than 3 seconds saves the present brightness. 
 
  
 
 
 
 
 
 
 
 
 

▼ 
S 

▲ 
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6.4 Initial set values 
 
Note)  To use this product, it is necessary to pre-set various set values correctly. 

Using this unit without setting these values may cause critical problem in engine 
operation and control.  

 
 

For the initial set values the following values are entered before shipment. 
To encourage setting by the users, the values set in the initial setting are normally impractical 
values. 
Refer to the table below and set items that have no ※ mark attached. 
The units delivered, as the accessories of diesel engine will be suitably set up. 

※ marked items can be used without changing the initial set value. 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

Section Set Items Settable range Initial Set Value Set Value

８．２ Number of gear teeth 1～300 1
８．２ Reduction gear ratio 1～20 2
８．３ Analogue value full scale 10～999 10
８．４ Output mode 0～15 0
７．２ #14L ON revolution speed 1～999 1
７．２ OFF revolution speed 1～999 1
７．２ Off delay timer 0～300 0
７．３ #14 ON (OFF) revolution speed 100～9999 100 300
７．４ #13 OFF (ON) revolution speed 100～9999 100 300
７．５ #12 ON (OFF) revolution speed 100～9999 100
７．６ #14, 13, 12 contact hysterisis 0～10.0 3 ※
８．５ Analogue output zero setting -9.9～0～9.9 0 ※
８．５ Analogue output span setting -9.9～0～9.9 0 ※
６．３ Display LED, brightness adjustme １～31 31 ※

※ marked items basically require no change
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6.5 Set value display/setting mode and initial set value display/ setting mode 
 

Number of input pulses
(Number of gear teeth)
setting

Normal mode

Set value display
/setting mode

Initial setting display
/setting mode

F

P###
12
13
14
14L

Set the number of
input pulse with
▲▼keys
(number of gear
 teeth)
Setting range
 1～300

Reduction gear
ratio setting

r###
12
13
14
14L

Set the reduction
gear ratio with
▲▼keys
(standard:2)
Setting range
 1～20

F Full scale
setting

F###
12
13
14
14L

Set the full scale
value with▲▼keys
in 1/10 of the
value
Setting range
 10～999

（100～9990revolution)

F Contact point
output mode
setting

o ##
12
13
14
14L

Set the contact
point output mode
with ▲▼keys
(standard:0)
Setting range
0～15

F Analogue
output zero/
span setting

S

A###
12
13
14
14L

P###
12
13
14
14L

F 3sec

14L ON setting

F

H###
12
13
14
14L

Set 14L ON with
▲▼keys

Setting range
1～999
revolutions

14L OFF
setting

L###
12
13
14
14L

Set 14L OFF with
▲▼keys

Setting range
1～L14 ON set
value

F
14L OFF Delay
Timer setting

d###
12
13
14
14L

Set 14L OFF
Delay with
▲▼keys

Setting range
0～300seconds

F
14 ON setting

####
12
13
14
14L

Set 14 ON with
▲▼keys

Setting range
100～9999
revolutions

F
13 ON setting

####
12
13
14
14L

Set 13 ON with
▲▼keys

Setting range
100～9999
revolutions

F

F
12 ON setting

####
12
13
14
14L

Set 12 ON with
▲▼keys

Setting range
100～9999
revolutions

F
14,13,12
hysterisis setting

H 3.0
12
13
14
14L

Set hysterisis with
▲▼keys
(standard: 3.0）

Setting range
0.0～10.0%

F▼

Set digital brightness
with ▲▼keys
(standard: 31)
Setting range
１～31

S 3sec ▲

Set zero adjustment
with ▲▼keys
(standard: 0.0)
Setting range±9.9%

Analogue output zero
standard setting

b###
12
13
14
14L

F

S

Analogue output span
adjustment setting

c###

S 3sec
3sec

Set span adjustment
with ▲▼keys
(standard: 0.0)
Setting range±9.9%

F

F
Setting
cancelS S

3secF3sec
S S

3secF3sec
S S

3secF3sec
S S

3secF3sec
3secSave

Save

S S
3secF3sec
S S

3secF3sec
S S

3secF3sec
S S

3secF3sec
S S

3secF3sec
S S

3secF3sec
S S

3secF3sec

Setting
cancel

Cancel Save Cancel Save Cancel Save Cancel Save

Cancel SaveCancel SaveCancel SaveCancel SaveCancel SaveCancel SaveCancel Save

 
 
F：Press the“[F]Function selection key”once.     S：Press the“[S]set key”once. 
F 3sec：Press and hold (3seconds) the“[F]Function selection key”.  S 3sec：Press and hold (3seconds) the“[S]set key”. 

 

Fig. 5  Setting procedure list 
 

To change the set values, it is necessary to perform setting change work using the “Set value 
display/setting mode” and “Initial setting value display/setting mode”. 
 
“Set value display/setting mode”:  

A mode for setting mainly items concerning speed detection. 
 

“Initial setting value display/setting mode”:  
A mode for setting constants that should be pre-set such as number of gear teeth and full 
scale value, etc. 

 
 To change from the “Normal mode” to “Set value display/setting mode” or “Initial setting value 
display/setting mode”, press the “[F] function selection key” at normal mode. 
To change to each mode, press the “[F] function selection key” as follows.  Please refer to Fig. 5 
Setting procedure list. 
 
① To change to the “Set value display/setting mode”, press the “[F] function selection key” once. 
② To change to the “Initial setting value display/setting mode” press and hold (3 seconds) the 
“[F] function selection key”. 
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To increase or decrease the set values by pressing the [▲ ][▼ ] keys, pressing the key once 
increases/decreases the value by ± 1 step, but pressing and holding the same key changes the 
mode to repeat mode and the values can be entered continuously.  Keep pressing even further, 
changes the mode to fast forward and values can be changed in 10-fold, 50-fold steps. 
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7 Set value display/setting mode 
7.1 Mode and setting items 
 

Pressing the “[F] function selection key” from “Normal mode”, changes the mode to “Set value 
display/setting mode”. 

 
In this mode, each time the “[F] function selection key” is pressed, the table below is displayed 
sequentially and pressing the “[F] function selection key” once again at the last item, returns the 
mode to “Normal mode”.  (Refer to Fig. 5) 

 

The set value display/setting mode consists of the following setting items. 
 

① Setting #14L ON:  
Revolution detection for start-up interlock, ON point revolution speed 

② Setting #14L OFF:  
Revolution detection for start-up interlock, OFF point revolution speed 

③ Setting #14L OFF Delay:  
Contact start-up interlock, OFF DELAY TIMER (second) 

④ Setting #14 ON:  
Low speed detection ON point revolution speed 

⑤ Setting #13 OFF: 
  Low speed detection OFF point revolution speed 
⑥ Setting #12 ON:  

Overspeed detection ON point revolution speed 
⑦ Hysterisis (#14, #13, #12):  

ON-OFF width of #14, #13, #12 (% at FS) 
 

Pressing and holding the “[S] set key” during the item display changes the mode to the set value 
change mode of the applicable item. 

 
When it enters into the set value setting mode, measurement is suspended and external output and 
external contact point are frozen temporarily. 
(When it returns to the normal mode again, it restarts but with a delay of about 1 to 2 seconds) 
 
To add, when no operation is made for 3 minutes when any set value is being displayed or set, it 
will automatically return to normal mode. 
 
When the brightness degree had been decreased in normal mode, the maximum brightness will be 
displayed temporarily in set value display mode but will display the original brightness again 
when returned to normal mode. 
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7.2 Start-up interlock contact point (#14L) 

Engine starting disabled
ON

OFF

14L
ON

14L
OFF

14L
OFF DELAY

Engine
revolution
speed

Time

14L
Output

Eng ine
complete
stop

Engine
starting
enabled

 
Fig. 6  14L OFF DELAY TIMER contact point operation outline 

 
Internal combustion engine employs fly wheel (inertial mass) at the output axis to reduce output 
fluctuation.  Therefore, when the engine is stopped, revolution remains longer than expected due 
to inertia of fly wheel, and even when the users stop the machine, the output axis may not be 
stopped completely.  When start-up command is given to the engine under such situation, it may 
trigger unexpected accidents. 
Contact for start-up interlock outputs a condition that can block restarting of engine when the 
output axis is rotating, with the following 3 conditions combined, so as to enable secure detection 
of engine stop (refer to Fig. 6 “Engine Activation Disabled” part). 
 
(1) “#14L ON detected revolution speed” as engine operating condition, 
(2) “#14L OFF detected revolution speed” as engine condition immediately before stopping, 
(3) Time counter timer from (2) to complete stop “#14L DELAY TIMER” 
 
 
For using the start-up interlock contact (#14L), the following 3 values must be set. 
 
① #14L ON setting 

H = 1 ~ 999 
② #14L OFF setting 

L = 1 ~ “#14 ON set value” 
③ #14L OFF Delay setting 

d = 0 ~ 300 sec. 
Description: 
① is an operation point setting for start-up interlock contact and when the engine 
revolution speed exceeds this set value, #14L contact output operates. 
② #14L starts the OFF DELAY timer when the engine revolution speed becomes below 
this set value. 
③ is a set value of #14L OFF DELAY timer and sets the delay time in seconds.  #14L 
contact point output turns off when the time set by this timer is up. 
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7.3 Low speed detection contact (#14) 
 
To use the low speed detection contact (#14), the following value must be set. 
When the engine revolution speed increases above this set value, #14 contact output operates. 

 

  ④ #14 ON setting 
      #14 = 100 ~ 9999 
 
 

7.4 Low speed detection contact (#13) 
 
To use the low speed detection contact (#13), the following value must be set. 
When the engine revolution speed increases above this set value, #13 contact output operates. 

 
  ⑨ #13 OFF setting 
      #13 = 100 ~ 9999 
 
 

7.5 Overspeed detection contact point (#12) 
 

To use the overspeed detection contact (#12), the following value must be set. 
When the engine revolution speed increases above this set value, #12 contact output operates. 

 
  ⑩ #12 ON setting 
      #12 = 100 ~ 9999 
 
 

7.6 Hysterisis (#14, #13, and #12) 
 

 Hysterisis is provided to secure stability in detection operation even when the revolution speed 
sways.  At the point of time the revolution speed exceeds the set value (detected revolution 
speed), the contact turns on and at the point of time the revolution speed become less than set 
value (return revolution speed) for the amount of hysterisis, the contact turns off. 
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Pre-set
revolution
speed

Hysterisis

H ys te ris is
set value

Change in the
revolution
speed

W ith no
hysterisis

W ith
hysterisis

※Chattering

Fig. 7 Hysterisis 
 

※Chattering may generally cause relay contact depositing by contacts repeating ON/OFF in a 
short time. 

 
Detection revolution speeds for #14, #13 and #12 are set individually, but for return revolution 
speed, this hysterisis value will be applied to all. 
  ⑪ Hysterisis (#14, #13, and #12) 

0.0 ~ 10.0% (at FS) 
 

※ 3.0% is registered as initial set value. 
※ It is not particularly necessary to change. 

 
Hysterisis means the range between (detection revolution speed) – (return revolution speed), and 
this value is set by the percentage value of the full scale set value in § 8.3. 
 

[Ex. 4] When it is F = 150, #12 = 1020, H = 3.0, 
(F: analogue full scale set value, #12: overspeed detection set value, H: hysterisis set value) 

 
Hysterisis = 1500 × 3.0/100 = 45min-1  
#12 ON point (detection speed) ----- 1020min-1 
#12 OFF point (return speed) ----- 975min-1 
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8 Initial setting display/setting mode 
8.1 Mode and setting items 

 

Pressing and holding (keep pressing for 3 seconds) the “[F] function selection key” from “Normal 
mode” or “Set value display/setting mode” changes the mode to “Initial setting display/setting 
mode”. 

 
In this mode, each time the “[F] function selection key” is pressed, the following display will be 
displayed sequentially and pressing the “[F] function selection key” at the last item returns the 
mode to normal mode.  (Refer to Fig. 5) 

 
Initial set value display/setting mode consists of the following setting items. 

 

① Pulse setting:  
Pulse number per revolution (number of teeth) 

② Reduction gear ratio setting:  
Reduction gear ratio from the crank shaft 

③ Full scale setting:  
Scale range of analogue output 

④ Output mode setting:  
N/C, N/O modes of output contacts 

⑤ Analogue output zero/span adjustment:  
For analogue output range adjustment 

 
Pressing and holding the “[S] set key” during display of each item changes the mode to set value 
changing mode of the relevant item. 
 
When it changes to the initial setting mode, measurement is suspended and external output and 
external contact points are frozen temporarily.  
(When it returns to the normal mode again, it restarts but with a delay of 1 to 2 seconds). 
 
To add, when either of the set value displayed or set is left for 3 minutes without any operation, 
automatically returns to normal mode. 
 
When the brightness degree had been decreased in normal mode, the maximum brightness will be 
displayed temporarily in set value display mode but will display the original brightness again 
when returned to normal mode. 
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8.2 Pulse setting/reduction gear ratio set values  
 
Engine revolution speed (or revolution speed of rotor) is calculated from the frequency of pulse 
signal impressed on the sensor input terminal based on the pulse specification set and is 
displayed. 
 
For the calculation of revolution speed, it is necessary to set the following pulse specifications. 

 

  ① Number of pulses per revolution (number of gear teeth) 
      Ｐ＝１～３００ 
  ② Reduction gear ratio 
      ｒ＝１～２０ 
 

① is the number of pulses generated per revolution of the rotation axis (gear) installed with a 
pulse sensor. 
② is the reduction gear ratio to set when the engine revolution speed and the rotation axis 
installed with a pulse sensor are not the same. 

 
For instance, when the revolution of the engine output axis is detected by pulse sensor in the 
original condition, the reduction gear ratio of ② becomes r = 1. 

 
 

[Ex. 1] Engine output axis direct measurement: when the number of gear teeth is 142. 
       Ｐ＝１４２，ｒ＝１ 
 

When the pulse sensor is attached to the gear that interlocks with the cam shaft of 4 cycle 
engine, r becomes 2.  (Cam shaft only rotates 1/2 revolutions per engine revolution, so the 
reduction gear ratio becomes 2). 
 
 
[Ex. 2] Cam shaft measurement: number of gear teeth 75 
       Ｐ＝７５， ｒ＝２ 
 
Also when the number of pulses per revolution is not an integral number, set a value 10-times 
① and at the same time set a value 10 times large also for ②. 
 
 

[Ex. 3] Cam shaft measurement: tacho generator 7.5 pulse 
       Ｐ＝７５， ｒ＝２０ 
 

(Reference)  
The pulse frequency to be impressed is expressed by the following formula. 

Frequency = Revolution speed × number of pulses  
÷ reduction gear ratio ÷ 60 
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On the contrary, when calculating the revolution speed from the frequency, it is expressed by the 
following formula. 
 

Revolution speed = Frequency × reduction gear ratio × 60 
 ÷ number of pulses 

 
 

8.3 Full scale set value 
 

The revolution speed can be output by the analogue signal of DC 4 ~ 20mA. 
It is necessary to set the full scale value so it meets the specification of the equipment to which 
this output is connected. 
To add, hysteresis (on-off difference) at the time of speed detection is calculated based on this full 
scale value. 

 
 ③ Analogue full scale setting range 
      Ｆ＝１００～９９９０min-1 
 

The set value is determined by defining the revolution speed necessary at the time of 20mA 
output to meet the specification of the equipment to be connect to and the value dividing the 
revolution speed by 10 shall be the set value.  4mA is equivalent to 0 revolution speed. 

 
 [Ex. 4] Full scale＝２５００min-1 
       Ｆ＝２５０ 
 
 

8.4  Contact output mode 
 

Contacts that operate when the contact output and the conditions of (start-up interlock contact 
(#14), low-speed detection contact (#14), low-speed detection contact (#13) and over-speed 
detection contact (#12)) are met can be specified whether it should be ON during operation or 
OFF by the following setting. 

 
 
  ④ Output mode setting range 
      ｏ＝０～１５ 
 

Note) As a standard setting, it is set at [0] (all contacts are A contact operation) at the time of 
shipment from the plant. 
 
This value is expressed by the mode numbers from 0 to 15 and is applied to each contact, #14L, 
#14, #13 and #12, as follows: 
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No. #14L #14 #13 #12 

０ 
１ 
２ 
３ 

Ａ 
Ａ 
Ａ 
Ａ 

Ａ 
Ａ 
Ａ 
Ａ 

Ａ 
Ａ 
Ｂ 
Ｂ 

Ａ 
Ｂ 
Ａ 
Ｂ 

４ 
５ 
６ 
７ 

Ａ 
Ａ 
Ａ 
Ａ 

Ｂ 
Ｂ 
Ｂ 
Ｂ 

Ａ 
Ａ 
Ｂ 
Ｂ 

Ａ 
Ｂ 
Ａ 
Ｂ 

８ 
９ 
１０ 
１１ 

Ｂ 
Ｂ 
Ｂ 
Ｂ 

Ａ 
Ａ 
Ａ 
Ａ 

Ａ 
Ａ 
Ｂ 
Ｂ 

Ａ 
Ｂ 
Ａ 
Ｂ 

１２ 
１３ 
１４ 
１５ 

Ｂ 
Ｂ 
Ｂ 
Ｂ 

Ｂ 
Ｂ 
Ｂ 
Ｂ 

Ａ 
Ａ 
Ｂ 
Ｂ 

Ａ 
Ｂ 
Ａ 
Ｂ 

 
 

8.5  Analogue output zero/span adjustment 
 

When there is a slight deflection in the analogue output range (4 ~ 20mA), this range can be 
corrected by the adjustment of zero output (4mA) and full output (20mA). 
 
Note 1) 

The speed switch unit has been adjusted at the time of shipment to ensure that  correct 
analogue output can be made. 
Normally, it is not necessary to change this setting. 

 
Note 2) 

Do not attempt to adjust the deflection in the revolution speed caused by the error in the 
equipment (for instance tachometer) connected to the analogue output by this function of 
speed switch unit. 

 
   
⑤ Analogue zero output/full output adjustment setting range 
－９．９～０．０～＋９．９％ (no correction when it is 0.0%) 
 

When you enter into this mode, “A” is displayed on the leftmost side of the numerical value 
display and the present output on the right side.(Continuous lighting) 
 
Under this condition the following keys are accepted. 
 

 changes to normal mode 
Pressing and holding this for 3 seconds changes to “Analogue output 
adjustment”. 

Ａ：N/O (On when over the value) mode 
Ｂ：N/C(Off when over the value) mode 

S 
F 
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[Analogue zero output adjustment] 
When you enter into this mode, “b” is displayed on the leftmost side of the numerical value 
display in continuous display and the present zero correction value on the right side by flashing.  
The analogue output will be fixed at “4.00mA”. 
The correction value is the % value added to the standard state. 
 
Here, with the following keys, fine adjustment of output value (4mA) will be made. 

 

 Cancels the setting and changes to “full output adjustment”. 
 Raises the correction value (output rises at the same time) 
 Lowers the correction value (output declines at the same time) 

Pressing and holding for 3 seconds sets and saves the present indicated value. 
 

To add, the setting range will be ± 9.9% and no correction value when it is 0.0%. 
 
 

[Analogue full output adjustment] 
When you enter into this mode, “c” is displayed on the leftmost side of the numerical value 
display in continuous display and the present zero correction value on the right side by flashing.  
The analogue output will be fixed at “20.00mA”. 
The correction value is the % value added to the standard state. 
 
Here, with the following keys, fine adjustment of output value (20.00mA) will be made. 
 

 

 Cancels the setting and changes to “full output adjustment”. 
 Raises the correction value (output rises at the same time) 
 Lowers the correction value (output declines at the same time) 

Pressing and holding for 3 seconds sets and saves the present indicated value. 
 
To add, the setting range will be ± 9.9% and no correction value when it is 0.0%. 

 
 
 
 
 
 
 
 
 
 
 
 
 

▼ 
S 

▲ 
F 

▼ 
S 

▲ 
F 
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9 Installation 
 
 
 
 
 
 
 
 
 

Fig. 8 Speed switch unit–D side face Fig. 9 Fixture (accessory) 
 
 
 
 
 
 
 

Fig. 10 Panel cut dimension 
 

① Cut the panel of the place to install into in the panel cut size (Fig. 10). 
② Insert speed switch unit–D from the front side of the panel cut hole. (Fig. 11) 
③ After inserting, hook the attached fixture to the fixture installing hook and screw in metal 

fitting screw with a slotted screwdriver to securely fasten to the panel side. (Fig. 12) 
 

Insert from   
the front side  
of panel 
 
 
 
 
 
 
 
Fig. 11 Installation (insertion)     Fig. 12 Installation (fixing) 
 

 

① When there is vibration on the installation panel face, you can use “bracket: panel 
installation (NN00262007A)” (option) which can be installed more securely. 

 
② When converting the conventional speed switch unit and speed switch unit 2 to speed switch 

unit–D during maintenance, etc., you can use the speed switch unit–D available with a 
compatible case attached with a bracket that fit each unit, 

Attach a fixture and 
tighten in the arrow 
direction with a slotted 
screw driver and fix the 
panel 

Fixture attaching hook 

Wiring connector 

Panel 
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10 Wiring 
10.1  Input/output connector terminal configuration 

 

Speed switch unit–D has double decked input/output connector on the backside of the main body. 
The terminal configuration is described on the nameplate seal on the upper side of the main body 
in the same way as below. 
Please refer to the drawing for correct wiring. 
 
The connector configuration and terminals are as described below. 
 
 
 
 
 
 
 
 
 
 

Fig. 13 Terminal configuration 
 

Upper deck terminal

FG Frame ground for the speed switch.
Make sure to connect to the ground to prevent noise and the risk of electric

24Vdc P Connect the power supply.  Connect + 24V to [P] and 0V to [N].

Ｎ
Power supply specification, power voltage: DC 24V, allowable voltage range: - 20
~ + 30%, power consumption: 2.5W
＋ Connect the sensor output.

SENSOR Ｓ [+] and [-] are DC 24v power supplies.

－ [S] is for the pulse sensor output which is input in pulse.

FREQUENCY F+ Outputs the pulse of detected revolution speed.  (1Hz per rotation)

OUTPUT F-
0/15V, allowable load resistance is 5KΩ or more and non-insulated from the power
supply.

ANALOG M+ Outputs current at 4 ‐ 20mA by scaling determined by the full scale setting.
OUTPUT M- Load resistance 500Ω or below.

Lower deck connector

OVER 12a Turns on (off) the contact point when it reaches the pre-set speed limit.

12c
No-voltage semiconductor contact point, contact point rating: AC/DC 100V 0.1A,
resist pressure: 1500V

LOW 13a Turns off (on) the contact point when it reaches the pre-set low speed.

13c
No-voltage semiconductor contact point, contact point rating: AC/DC 100V 0.1A,
resist pressure: 1500V

LOW 14a Turns on (off) the contact point when it reaches the pre-set low speed.

14c
No-voltage semiconductor contact point, contact point rating: AC/DC 100V 0.1A,
resist pressure: 1500V

LOWLOW 14a Contact attached with a start-up interlock off-delay timer when the engine stops.

14c
No-voltage semiconductor contact point, contact point rating: AC/DC 100V 0.1A,
resist pressure: 1500V

O
U

TP
U

T　
　

C
O

N
TA

C
T
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10.2 Wiring installation to I/O connector 

 
      Fig. 14 Connector       Fig. 15 Peeling allowance of wiring 
 

1) Electric wires to connect to the connector must satisfy the following specification. 
Recommended:  Single wire: φ 1.0mm (AWG 18) 

Twisted wire: 0.75mm2 (AWG 20) 
Strand diameter: Min. φ 0.18mm 

Usable electric wire range 
Single wire: φ 0.4 ~ 1.0mm (AWGF 26 ~ 18) 
Twisted wire: 0.3 ~ 0.75mm2 (AWG 22 ~ 20) 
Strand diameter: Min. φ 0.18mm 

 
2) Secure 9mm for peeling allowance of wiring.  Twist it lightly so it will not spread out. 
Solderless terminal is not necessary. 
 

 
 
 
 
 
 

Fig. 16 Connector electric wire insertion hole 
 
3) Insert and release wiring to the connector by pressing the wire insertion/release operation unit 
located at the side of the wiring insertion hole, with a slotted driver or the like.  Insert it fully 
and release the driver from the electric wire insertion/release operation unit.  Wiring is grasped 
inside the connector and fixed securely. 
 
4) Connector can be inserted, only one line to one pin.  Should it become necessary to insert 
multiple wirings into one pin, a separate terminal block will be necessary to bundle the wiring 
into one before connecting to the wiring. 
 
5) Connector itself can be removed easily by pulling it out.  If it is difficult to install wiring, 
remove the connector to make installation easier.  Also at the time of speed switch unit–D 
replacement, wirings can be removed in a lump at the connector, and there is no need to remove 
wirings one by one. 
 

Electric wire insertion hole 

Electric wire insertion/release 
operating unit 

Peeling allowance 9mm 
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6) After completing installation, be sure to check that the wiring is correct and that no short 
circuiting has occurred due to spreading of wiring.  Also pull the wirings to see that they do not 
come off. 
 
 
 

10.3 External wiring 
External wiring example of speed switch unit-D is given below. 
 
1) Standard connection 
A combination of one unit of pulse sensor and one unit of speed switch. 
There are one analogue output system, three contact output systems, frequency (pulse) output and 
start-up interlock contact output.  The contact signal is connected to the engine control panel for 
control. 

FG P N + S - F+ F- M+ M-

12a
12
c
13a
13
c
14a
14
c
14
La
14
Lc

DC 24V
power supply

Engine control panel, etc.

Tacho
meter

Pulse sensorGear wheel

 
Fig. 17 Standard connection with one unit of pulse sensor  

and one unit of speed switch 
 
 
2) Driving two units of speed switch 
One unit of pulse sensor can drive up to two units of speed switches. 
By parallel driving, the number of outputs can be expanded to 2-fold.  (2 systems of analogue 
output, 6 systems of contact output). 
To connect from the first speed switch to the other, do so via separate relay terminal block. 
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Pulse sensor
Gear wheel

FG P N + S - F+ F- M+ M-

12a 12c 13a 13c 14a 14c
14L
a
14L
c

FG P N + S - F+ F- M+ M-

12a 12c 13a 13c 14a 14c
14L
a
14L
c

Speed switch-D Speed switch-D

Relay term ina l
block

 
Fig. 18 Parallel driving connection by one unit of pulse sensor  

and two units of speed switches. 
 
 

10.4 Connection with the pulse sensor 
１）When connecting the pulse sensor NN00006014A (new type) (DC series engine since 2005) 

 
 

                  

 
 
 
Fig. 19 Pulse sensor NN00006014A   Fig. 20 Pulse sensor speed switch connection diagram 
 
When connecting this pulse sensor to the speed switch unit –D, refer to the connection diagram in 
Figure 20. 
This pulse sensor is provided with a wire breaking detection function for coil and the red LED at 
the upper part of pulse sensor turns on when the coil wire breaks, to display the state of wire 
breakage and at the same time to output it outside.  When using the coil breakage detection, 
prepare a separate relay as in the drawing above and connect it. 
For the relay to be used in wire breaking detection, select the one with a coil rated current 30mA 
or below during operation.(Omron: MY 4-D equivalent) 
 

Wire breaking 
detection LED 
(red) 

Operation 
display LED 
(green) 
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This pulse sensor is compatible with the (2) pulse sensor (conventional type) in terms of the 
dimension at the installation section and electrically, it is possible to use it as an alternative 
model. 

2) When connecting pulse sensor 50A, 100, 200 (L51131) (conventional type) (Except for the 
above) 
 

 
 

Fig. 21 Pulse sensor（L51131）      Fig. 22 Pulse sensor (conventional)  
– speed switch connection diagram 

 
When connecting this pulse sensor to the speed switch unit–D, refer to the connection diagram in 
Figure 22. 
This pulse sensor has no display/output function for coil breaking detection. 
 
 

10.5 Connection and branching of analogue output 

Speed switch
 unit -D

Tacho
meter
１

＋

－

Revolution
speed
analogue
output

＋ －

 
Fig. 23 Analogue output connection (one system) 

 
The speed switch unit –D has one output of analogue output signal (4-20mA signal) that outputs 
the rotational speed.  For the connection diagram, refer to Figure 23.  The allowable load 
resistance of connecting instrument is 500Ω maximum. 

 
 

 

Fig. 24 Analogue 
output connection 

(two systems) part 1 

Speed switch
unit -D

Tacho
meter
１

Tacho
meter
２

＋

－

＋

－

Term ina l
block

＋ －

＋－

Revolution
speed
analogue
output

 
Fig. 25 Analogue output connection (two systems) part 2 

Tacho
meter
２

＋

－

＋ －

＋－

Tacho
meter
１Speed switch

unit -D

Revolution
speed
analogue
output
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When outputs of two systems are necessary for sending signals to the meter and data logger, 
connect the instrument in serial referring to Figure 24 and 25. 
 
However, in the following cases, use an isolator and divide the analogue signal into two. 

① When load resistance is set to over 500Ω in total.  
② When floating of the input signal is not carried out in either instrument. 

 
 
Note) 
 ① When connecting to an instrument with a load resistance exceeding 500Ω, nonconformity 
may occur such as discrepancy between the actual revolution speed and the revolution speed 
indicated on the instrument. 
 
② When negative terminal sides of two units of connecting instruments are grounded, current 
wraparound occurs through grounding and as a result, the input of equipment on the downstream 
side bypasses, causing disability in signal input to this instrument. 
These incidents can be avoided by inserting an isolator and insulating the signal by direct current.  
For the isolator, select the insulator type with two-outputs (M system: W2YV-AAA-R2 
equivalent). 

 

Speed switch
unit -D

Tacho
meter
１

Tacho
meter
２

＋

－

＋ ＋ －

＋

－
Isolator
(4-20mA)
2 outputs
type

－

－

＋

Revolution
speed
analogue
output

 
Fig. 26 Analogue output connection  

(isolator used for dividing into 2) 
 
 

10.6 Precautions in wiring handling 
１） Wiring and shield handling 

Wiring to the speed switch unit must be installed taking note of the following points. 
 
① For power supply wirings, pair negative and positive wirings and twist them together. 
② For the pulse sensor wiring, use three-wire shield wire. 
③ For analogue output, use two–wire shield wire. 
④ For frequency output, use two-wire shield wire. 
⑤ Use the shield wire on the basis of single-point grounding.  Make sure to connect 

grounding. 
⑥ Keep wirings connected to the speed switch unit away from the power line and large size 

relays. 
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２）Twisted pair wiring 
  Twisted pair wiring means twisting 2 wirings.  This is generally done on electric wires to 

improve the resistance to noise easily and reduce the effect of electromagnetic induction to the 
outside. 

 
    Fig. 27 Twisted pair wiring    Fig. 28 Normal parallel wiring 

 

３）Grounding of shield wire (single-point grounding) 
Grounding of three-core shield wire between pulse sensor speed switch units. 

Te rm in a l
block

Speed switch

Not connected w ith
other shield wires

It is desirable to ground
h e re  b y  s in g l e -p o in t
grounding.

S h ie ld  w i re  i s
released

S h i e l d
wire

Pulse
sensor

S h i e l d
wire

 

Fig. 29 Shield wire grounding (single-point grounding) 
 
 

Single-point grounding is an effective connecting method for strengthening the noise resistance of 
wiring, using the weak signal and pulse, by grounding the shield wire at only single point as 
shown in the above diagram. 
 
If the sensor side is also connected to the ground, two sides, the sensor side and speed switch side 
would be grounded.  This would cause potential difference between the two points that would 
provide a good condition for the noise to adhere, it is normally not done. 
 
But if neither grounding is available, there would be no place for noise ingredient to escape to 
when external noise ingredient adheres to the shield wire, making it possible for the noise to 
adhere to the signal line, which otherwise should be protected, impeding the effective use of 
shield wire. 
 
The shield wire must be connected based on single-point grounding. 
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11 Troubleshooting 
11.1 Troubleshooting table 

 

Phenomenon Cause Countermeasure

1 Display/LED does not light The power is not supplied Turn on the power supply

Power supply mis-wired. Redo wiring work.

Mis-wired to pulse sensor Redo wiring work.

2 Contact signal does not output Wrong set value Redo the setting work.

The meter does not work Wrong wiring Redo wiring work.

Pulse sensor attaching gap
inappropriate

Fix within the range of 1 to 2 turn
return from the rotor.
It can be checked if it is detected
during operation of pulse sensor by
the green LED.

This unit or pulse sensor failure Check if either the unit or sensor is
defective and replace with anew one
if any defect is found.

3 Meter indication swings during
constant rotation.
Contact output turns off sometimes.

Pulse sensor attaching gap
inappropriate

Fix within the range of 1 to 2 turn
return from the rotor.
It can be checked if it is detected
during operation of pulse sensor by
the green LED.

Looseness in pulse sensor lock nut Retighten

Pulse sensor failure Replace the pulse sensor with a new
one.

Noise influence Contact the person in charge of
engineering

Looseness, omission of wiring Redo wiring work.

4 Meter reading differs from the actual
measurement

Incorrect speed switch set value Redo the setting work

Contact output differs from the
revolution speed detected by the
contact output.

Analogue adjustment defect (Only for
the phenomenon of meter reading
being different from the actual
measurement)

Make adjustment by analogue setting
(Correctable up to ± 9.9%)

Pulse sensor attaching gap
inappropriate

Fix within the range of 1 to 2 turn
return from the rotor.
It can be checked if it is detected
during operation of pulse sensor by
the green LED.

Analogue output load resistance
exceeds 500Ω

Lower the load resistance

pulse sensor

pulse sensor





We herewith confi rm that this Operation Manual has been drawn up orientated towards the Product Liability Law 1/1/90 as well as to 
the „European Machinery Directives“.

We reserve all rights in this document and in the information contained herein.
Reproduction, use or disclosure to third parties without express authority by ABB Turbo Systems Ltd is strictly forbidden.

© Copyright by ABB TURBO SYSTEMS Ltd 2004

Design and specifi cations are subject to change without notice.

Printed on naturally white paper, bleached free from chlorine and environmentally acceptable.  

The CD is made of polycarbonate and contains in addition  aluminium, lacquer, dye stuffs and materials of the adhesive label. The CD-cover is made of 

recycled cardboard.

These materials may be disposed with the domestic wastes or at a specialised collecting centre.

ABB Turbo Systems AG
Bruggerstrasse 71a
CH-5401 Baden
Switzerland

���

Operating condition and replacement intervals

The operational limits for the turbocharger nBmax, tBmax, nMmax, tMmax, inspection- and replacement intervals for the compon-
ents concerned on the rating plate are valid for the operational mode and compressor inlet condition, which has been agreed upon 
between the engine builder and ABB.

Note: Replacement intervals of components depends on the load profi le, turbine inlet temperature, suction air temperature and 
turbocharger speed. In case the operation conditions differs signifi cantly from what is considered to be normal for the cur-
rent application, it is recommended to contact ABB for a re-calculation of replacement intervals. Frequent load alterations, 
high temperatures and high speed lower the life of components.

 Unless otherwise agreed, the application limits nMmax, tMmax are valid for the test operation for a limited time.
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1.1 Foreword 
This operation manual will help you to become familiar with your ABB 
Turbo Systems Ltd turbocharger and to use it to full effect in its intended 
application. You will find important instructions as to the safe, correct, and 
economical operation of the turbocharger.  

This operation manual includes helpful information on the following topics:  

� Information on the operation of a turbocharger and ways to prolong the 
turbocharger's service life.  

� Early awareness and avoidance of hazards. 
� Minimising repair costs and failure times. 

This operation manual is a complement to, and an extension of, existing 
national regulations on accident protection and prevention. 

  
  

 

  At least one operation manual must be available at all times at the site 
where the turbocharger is used. It is essential that this operation man-
ual is read before beginning work by all persons working with or on the 
turbocharger. Personnel only working occasionally on the turbocharger 
(e.g. during installation and maintenance) must also have read and fully 
understood the operating manual before working on the turbocharger. 

NOTE 

  

The instructions included in this operation manual must be followed under 
all circumstances.  

  
  

 

  This applies especially to the general and special safety instructions 
preceding and in the respective chapters. Ignoring hazards and the 
safety instructions can lead to serious personal injury and damage to 
equipment.  NOTE 

  

In the event of doubt, consult the officer for safety and accident protection 
responsible for your area. 

ABB Turbo Systems Ltd ABB
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1.2 Layout and function 
 

 

S_00095 

1 Suction branch / Filter silencer 8 Gas outlet flange 
2 Compressor casing 9 Nozzle ring 
3 Diffuser 10 Turbine casing 
4 Bearing casing 11 Turbine-end bearing flange 
5 Axial thrust bearing 12 Compressor-end bearing flange 
6 Radial plain bearing (only visible 

turbine-end) 
13 Compressor wheel 

7 Turbine 
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The turbocharger is a turbo-machine and consists of the following main 
components: 

� Turbine 
� Compressor 

These are both connected with a common shaft. 

 

The exhaust gases from the diesel or gas engine flow through the turbine 
casing (10) and nozzle ring (9) to the turbine (7). 

The turbine (7) uses the energy contained in the exhaust gas to drive the 
compressor wheel (13), whereby the compressor draws in fresh air, and 
the compressed air is forced into the cylinders. 

The exhaust gases escape through the exhaust pipe which is connected 
to the gas outlet flange (8). 

The air which is necessary for the operation of the diesel or petrol engine 
and which is compressed in the turbocharger, is drawn through the suc-
tion branch or the filter silencer (1) into the compressor wheel (13). It then 
passes through the diffuser (3) and leaves the turbocharger through the 
outlet on the compressor casing (2). 

The rotor runs in two radial plain bearings (6), which are located in the 
bearing flanges (11/12) between the compressor and the turbine. The ax-
ial thrust bearing (5) is located between the two radial plain bearings. 

The bearings are connected to a central lubricating oil feed which is sup-
plied by the oil lubrication circuit of the engine. The oil outlet is always at 
the lowest point of the bearing casing (4). 

ABB Turbo Systems Ltd ABB
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1.3 Correct application 
  

  

 

  This turbocharger supplied by ABB Turbo Systems has been developed 
exclusively for use on diesel and gas engines to generate the volume of 
air and the charging pressure necessary for the operation of such en-
gines. Any other usage shall be regarded as a special application which 
must be discussed with ABB Turbo Systems. The manufacturer ac-
cepts no liability for other applications.  
The turbocharger has been designed for the diesel or petrol engine de-
scribed, including speed and output. If it is used otherwise ABB Turbo 
Systems reserves the right to reject all claims under the warranty. 

NOTE 

  

This turbocharger was built in accordance with state of the art technology 
and is operationally safe according to prevailing safety regulations. 

  
  

 

  The turbocharger may be hazardous to life and limb of the user or third 
parties. In addition, improper use may cause damage to the machine. 
The machine may only be operated by trained personnel. 

NOTE 
  

Correct use of the turbocharger also includes observation of the assem-
bly, disassembly, operating, maintenance and repair conditions specified 
by the manufacturer. Regulations set out by local authorities must be ob-
served when disposing of the turbine. 

The turbocharger should only be operated and used in a technically per-
fect condition, for its intended purpose and in compliance with the opera-
tion manual. 

X Defects which could affect safety must be eliminated immediately. 

The manufacturer shall not accept liability for damages resulting from un-
authorised alterations to the turbocharger. 
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1.4 Essential information 

Organizational measures 

In addition to this manual, the general, statutory regulations applicable in 
the respective country for the prevention of accidents and the protection of 
the environment must be observed. 

This also applies to the provision and wearing of personnel protection 
equipment. 

  
  

 

  The safety and risk consciousness of the personnel working on and 
with the turbocharger must be checked regularly with reference to this 
manual. 

NOTE   
X The turbocharger must be shut down immediately in the event of al-

terations affecting safety or of corresponding operating behaviour. The 
fault should be reported to the person or department responsible. 

  
  

 

  Additions to, and alterations and conversions of the turbocharger that 
could compromise safety require the prior approval of ABB Turbo Sys-
tems. 

NOTE   
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Original parts and safety 

Original parts and accessories are especially designed for the turbo-
charger supplied by ABB Turbo Systems Ltd . 

  
  

 

  We herewith expressly state that parts and accessories not supplied by 
us have also not been tested and approved by us. 

  NOTE 

  
    If components and assemblies not manufactured and tested by ABB 

Turbo Systems are used, this may have a negative effect on the techni-
cal design specifications of the turbocharger.  
Moreover, the active and/or passive safety of the turbocharger may be 
compromised by the use of non-original parts. Note that such improper 
use may endanger personnel and the machine.  

WARNING 

  

ABB Turbo Systems shall not be liable for any damage caused by using 
non-original parts and accessories. 

Qualification of personnel 

The turbocharger must only be operated and maintained by trained and 
authorised personnel. 

  
    Work on mechanical components, such as bearings or rotors, must only 

be performed by qualified fitters from an official service station of ABB 
Turbo Systems Ltd ! 

CAUTION   

It must be ensured that only authorised personnel work on the turbo-
charger. 
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After-sales service 

The Contact Information brochure contains an overview of official ABB 
Turbo Systems Ltd service stations worldwide. 

Design variants 

This instruction manual is valid for various turbocharger design variants. 

This means that some sections and component descriptions in this oper-
ating manual do not apply to your turbocharger.  

Our service stations and agencies will gladly answer your questions relat-
ing specifically to your model. 

Storage of new turbochargers 

New turbochargers supplied by ABB Turbo Systems Ltd can be stored 
without additional safeguarding measures for a period of 6 months after 
the delivery date.  

Ensure that the area where the turbocharger is to be stored is dry with 
humidity of 40-70% and free of condensation.  

X After 6 months, rust-proofing oil should be sprayed on exposed sur-
faces and all accessible areas of the turbocharger. 

X To do this, the insulating materials must be removed. 

  
  

 

  Repeat the steps described for rust-proofing your turbocharger every 6 
months. 

  NOTE 
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1.5 Abbreviations and symbols 
The following abbreviations are used in this document: 

Z Prerequisite 
X Work step 

D Result 

9 Positive checkpoint (activity which must be performed without fail) 
U Negative Checkpoint (activity which may not be performed under any 

circumstances) 

 

ABB Turbo Systems Ltd ABB



Operation Manual (TPS48-61)

 Preliminary remarks  1  

 Turbocharger rating plate  1.6 Page 9 

 

Se
pt

em
be

r 2
00

5 
H

ZT
L2

41
0_

EN
 (T

PS
48

-6
1)

 
Ve

rs
io

n 
2 

1.6 Turbocharger rating plate 
 

L_00012 

 

  1 Turbocharger operational limits at engine overload (110%).  
In test rig operation only, unless otherwise agreed with the en-
gine manufacturer. 

  2 Turbocharger operational limits in service. 

Operational limits 

 

 

  3 Inspection interval for plain bearings in 1000 h 
  4 Exhange interval for the compressor in 1000 h (no values 

100,000 h) 
  5 Exchange interval for the turbine in 1000 h (no values 100,000 

h) 

Inspection and exchange 
intervals for turbocharger 
components 
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  6 Customer part number 
  7 Field for special design designation 
  8 Weight of the turbocharger in kg 
  9 CE = Conformité Européenne 
  10 Turbocharger type 
  11 Series number 
  12 Year of construction of the turbucharger 

Additional specifications: 

 

Explanations of the rating plate 

The conditions agreed with the engine manufacturer apply to the values 
indicated on the rating plate with regard to operational limits, inspection in-
tervals and replacement intervals. 

  
    Continuous running above the indicated values nBmax , tBmax can consid-

erably reduce the recommended exchange intervals. In such cases, 
you should contact the nearest official service station of ABB Turbo 
Systems Ltd. 
nMmax , tMmax normally apply only when running at overload (110%) dur-
ing trials on the engine test bed. These limits may also be permitted in 
service for special applications. The operation over nMmax , tMmax is not 
permitted. 
Non-compliance with the recommended exchange intervals may in-
crease the risk of unpredictable component failure. 

CAUTION 

  

The inspection intervals and replacement intervals for the turbocharger 
components specified must be observed without fail! 

Turbocharger components whose permissible operating times have ex-
pired may not be used again under any circumstances! 
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2.1 Basic safety instructions 
The following symbols and terms are used for the safety instructions in 
this operation manual: 

  
    Serious injury or fatal accident may result if the working and operation 

instructions marked with this symbol are not, or only partly observed. 
Warning signs must be strictly observed at all times.

WARNING 
  

  
    Serious damage to the machine or to other property may result if the 

working and operation instructions marked with this symbol are not, or 
only partly, observed. 
Caution signs must be strictly observed at all times.CAUTION 
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2.2 General safety instructions 
The instructions listed here are designed to ensure your safety and to 
promote safe handling of the turbocharger and its associated operating 
materials. 

  
    The following safety instructions must be followed when operating and 

when working on the turbocharger. 

  WARNING 

� Do not work on the turbocharger if you are under physical or mental 
stress. 

� Wear protective clothing at all times. 
­ Helmet 
­ Ear protection 
­ Protective glasses 
­ Protective suit 
­ Oil and petrol resistant gloves 
­ Protective shoes 

� Attach individual parts and larger component modules carefully to suit-
able hoists/lifting devices which are in technically perfect condition and 
which have adequate load-bearing capacity. 

� Do not stand under suspended loads. 
� If welding work is to be carried out above the turbocharger, the air filter 

must be covered to prevent damage to the filter mat. 
� When working on the turbocharger, be aware of the risk of it falling. 
� For overhead assembly work, use the steps and platforms provided for 

this purpose. 
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2.3 Special safety instructions 

Safety when connecting 

� Work only on those connections for which you are qualified. 

Safety when commissioning and during operation 

� Before starting work, make a visual inspection of the working area. 
� Remove obstacles and any objects lying around from the work area. 
� Before commissioning check the turbocharger for damage and leaks. 
� Refrain from any activity which could compromise safety while working 

with the turbocharger. 
� Inspect the turbocharger after about 12 hours of operation or at least 

once a day for visible damage and defects. 
� Report any damage or changes in operational performance to the per-

son/department responsible immediately. 
� In the event of damage, shut down the turbocharger immediately and 

secure it against inadvertent or unauthorized use. 
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Safety when cleaning 

When handling detergents, solvents, acids and alkalis be sure to observe 
the respective safety directions on the manufacturers' labels. 

Follow directions regarding the environmentally compatible collection, 
storage and disposal of these liquids. 

  
    Explosion hazard 

Cleaning work should be carried out outdoors due to explosion hazard. 
If this is not possible, ensure that there is adequate ventilation and air 
circulation. Before beginning cleaning work in confined spaces, extin-
guish naked flames (including cigarettes!) due to the risk of explosion. 

WARNING 

  

� Before cleaning, protect the floor against unintended leaks of oil and 
operation materials. 

� You must wear protective clothing (see section General safety instruc-
tions). 

� Handle operation materials and detergents with utmost caution. 
� When handling solvents, wear protective clothing and observe the fol-

lowing rules: 
­ Avoid skin contact with solvents. 
­ Avoid inhaling vapours under all circumstances. 
­ Do not allow solvents to soak protective clothing. 

� After cleaning, check electric cables for signs of wear or damage. 
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Safety during disassembly, assembly, maintenance and troubleshooting 

� Perform the prescribed adjustment, maintenance and inspection work 
at the specified intervals. 

� Inform operating personnel about special work and repairs before start-
ing. 

� Ensure that absorbent materials are available to clean up any opera-
tion materials that escape accidentally. 

� Ensure safe and environmentally-friendly drainage, collection and dis-
posal of operating and auxiliary materials. 

� Before opening a cover or removing a protective component on the 
turbocharger, the engine must have been switched off and must not be 
started up again until all parts have been properly re-assembled. 

  
    Assembly and disassembly work must only be performed by trained 

personnel. Work on mechanical components, such as bearings or ro-
tors, must only be performed by qualified fitters from an official service 
station of ABB Turbo Systems. CAUTION 

  

Safety when taking out of operation or putting into storage 

� Secure the rotor against turning. 
� Clean the turbocharger before mothballing. 
� Wear protective clothing when mothballing the turbocharger. 
� Keep the work area clean and free of oil and operating materials. 
� Remove any obstacles lying around on the floor. 
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2.4 Safety instructions and hazard protection 
Associated hazards may arise during operation of and work on the turbo-
charger: 

� from the turbocharger and its accessories. 
� from the operating materials used. 
� due to failure to comply with the safety instructions. 
� from inadequate performance of maintenance and inspection work. 

Mechanical influences 

Mechanical influences can cause serious or even fatal injury: 

Unconsciousness and injury due to: Personal injury 

� crushing 
� shearing 
� cutting 
� winding 
� smashing 
� drawing in 
� knocking 
� stabbing 
� rubbing 
� escape of liquids under high pressure and at high temperature 
� slipping 
� tripping 
� falling 

� sharp edges, pointed parts Causes 
� crush, shear and winding areas 
� fragmentation / ejection of parts 
� fracture or rupture of parts due to overload 
� Elastic elements (springs), liquids and gases under pressure/in a vac-

uum 
� slippery, oily work area, obstacles on the floor 

ABB Turbo Systems Ltd ABB



Operation Manual (TPS48-61)

 Safety  2  

 Safety instructions and hazard 
protection 

 2.4 Page 7 

 
9 Wear leather protective gloves Protective measures 
9 Wear close-fitting protective clothing 

Se
pt

em
be

r 2
00

5 
H

ZT
L2

41
0_

EN
 (T

PS
48

-6
1)

 
Ve

rs
io

n 
2 

9 Tie up long hair and beards (wear hair protection) 
9 Wear face and eye protection 
9 Wear protective shoes 
9 Keep floor, equipment and the turbocharger clean 
9 Ensure the availability of oil absorbing materials and have oil collector 

basins ready or in position 
9 Eliminate leaks 

Operation and process materials 

Operation and process materials refer to chemical and hazardous sub-
stances: 

� Oil 
� Grease 
� Coolants 
� Detergents and solvents 
� Acids 

  
    Note that operation and process materials are harmful to the environ-

ment if they penetrate soil or water. 

  CAUTION 

 

The following injuries can be caused by operation and process materials: Personal injury 

� Allergies 
� Skin disease 
� Loss of consciousness 
� Poisoning or nausea after inhalation 

� Inhalation of toxic gases, smoke and vapours Causes 
� Skin contact with aggressive fluids 
� Clothing wet or soaked with hazardous substances 
� Spilling and tipping over of vessels containing substances used during 

operation 
� Escape due to leakage 
� Tanks and collectors which are not gas-tight and which do not comply 

with the regulations on hazardous substances 
� Burning cigarettes or open flame in the proximity of operation materials 
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9 Avoid skin contact and inhalation under all circumstances 
9 Ensure that the workroom is properly ventilated 
9 Observe the hazard indications on the containers for operation and 

process materials 
9 Immediately after use, seal the hazardous substance container tight 
9 Used operation materials must be collected safely in accordance with 

the legal provisions, stored separately in suitable containers as pre-
scribed, and disposed of as special waste in a technically and envi-
ronmentally compatible manner 

9 Ensure that containers for new / used operation materials are sealed 
tight 

9 In the event of leaks or spills immediately apply a suitable absorbent 
material and dispose of this in a technically and environmentally com-
patible manner as special waste 

Handling insulating materials 

9 Ensure that the work area is well ventilated 
9 Keep the work area clean 
9 Avoid disturbing dust 
9 Dust-suppressing tools and processing steps 
9 Remove from packaging only in the work area 
9 Exercise particular care when removing old insulating materials 
9 Dispose of insulating materials in a technically and environmentally 

compatible manner 
9 If large quantities of dust are created, wear protective glasses 
9 Use half or quarter masks 
9 Wear suitable work clothing and gloves 
9 For sensitive skin, apply moisturising, protective barrier cream 
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Noise 

The effects of noise above a legally permitted level can cause personal in-
jury. 

� Loss of hearing Personal injury 
� Deafness 
� Impaired hearing 
� Health disorders such as loss of balance or of consciousness 
� Cardiac and circulatory disturbances 

� Machine noise level above 85 dB (A) Causes 

9 Wear ear protection Protective measures 

Heat hazard 

When the turbocharger is operated, surfaces become very hot. 

� Burns Personal injury 

� Missing or incorrectly fitted insulation. Causes 

9 Wear leather protective gloves. Protective measures 

ABB Turbo Systems Ltd ABB





Operation Manual (TPS48-61)

 Commissioning  3  

 Oil supply  3.1 Page 1 

 

3 Commissioning 

Se
pt

em
be

r 2
00

5 
H

ZT
L2

41
0_

EN
 (T

PS
48

-6
1)

 
Ve

rs
io

n 
2 

3.1 Oil supply 
A carefully designed oil supply, which functions under all operating condi-
tions, is an important precondition for trouble-free operation of the turbo-
charger. 

Lubrication of the turbocharger is normally carried out with oil from the 
engine oil circuit. 

If a separate lubrication system is used, then standby lubrication is also to 
be proved. 

  
  

 

  The engine manaufacturer's recommendations regarding oil selection 
and oil change intervals are to be observed. 

  NOTE 

Oil filtration 

  
    To prevent dangerous wear to the bearing parts, depending on the tur-

bine specification and bearing used, different-sized impurities must be 
filtered out of the lubrication oil. 

CAUTION   

As standard, for the turbocharger an oil filtration of 34 µm is prescribed. 
That means, impurities which are larger than 0.034 mm, must be filtered 
out of the oil with a filtration efficiency of > 99%. 

X If the oil is not sufficiently filtered through the engine filter, an additional 
filter is to be installed. 

X During a cold start and, if due to deposits of dirt in the additional filter, 
the flow resistance rises above 0.5 bar, a bypass must respond, which 
guarantees the oil supply of the turbocharger by bypassing the filter. 

X Before putting into operation for the first time, check that the oil filters 
are clean. 

  
  

 

  Also observe the specifications of the engine manufacturer concerning 
filter fineness and filtration efficiency. 

  NOTE 
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  All lubricating oils used for engines are permissible. 

  NOTE 

 

Oil inlet viscosity and temperature 

The oil inlet temperature must not exceed 105°C. The permissible oil inlet 
viscosities and temperatures are shown in the following diagram.  

 

 

S_00132 

1) Kinetic viscosity (mm2/s = cSt) 
2) Oil inlet temperature (°C) 
A Permissible range 

 

  
  

 

  During engine start, the lower temperature limit may be temporarily un-
dershot. 
The oil inlet temperature however should thereby not fall below 10 °C. 

NOTE 
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Oil pressure 

The oil pressure before the bearings must be exactly maintained to en-
sure fault-free operation. 

The oil pressure (overpressure) before the turbocharger with the engine 
under load should be 2.0 ... 4.5 bar and at idling speed at least 0.2 bar . 

With cold oil, during the starting phase, temporarily a higher oil pressure 
of up to 8 bar is permissible. During pre- and post-lubrication, the oil pres-
sure must not exceed 1.0 bar . 

Pre-lubrication 

  
    Before every engine start, actuate pre-lubrication device. The turbo-

charger must be supplied with oil from the very first moment the engine 
is started. 

CAUTION   
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3.2 Inspection work 
This inspection work includes preventive visual controls, as well as moni-
toring and measurement to ensure the correct functioning of the turbo-
charger. These serve as an aid to detecting anomalies before and during 
commissioning, thus preventing possible damage to the machine. 

� The safety instructions must be followed before and during all inspec-
tion work. 

3.2.1 Inspection before commissioning 

X To be checked for correct functioning. 

 

Monitoring equipment 

X Check cleanliness before commissioning. 

 

Oil filters 

X Check oil pressure in oil supply lines. 

 

Manometers on oil lines 

X Inspect for damage. 

 

Air filter mat 

  
    It is urgently recommended that the entire lubrication system is bridged 

using a bypass pipe, in order to be flushed thoroughly with warm, clean 
oil before commissioning and after every servicing operation on the lu-
brication system.  
We strongly recommend the use of a starting filter when running the 
engine in and after every servicing operation on the lubrication system.  

CAUTION 

  

Pre-lubrication 

  
    Before every engine start, actuate pre-lubrication device. The turbo-

charger must be supplied with oil from the very first moment the engine 
is started. 

CAUTION   
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X Measuring (optional, charger speed counter not included as standard 
with all turbocharger types) 

 

Charger speed 

X Measuring 

 

Charger pressure 

X Measure upstream/downstream from turbine, compressor and oil feed 
for various engine speeds 

 

Temperatures 

X After the engine has been started up, check all gas, air and oil lines for 
leaks. 

 

Gas, air, and oil lines 

  
  

 

  Lubricants and pastes used during assembly of the turbocharger are 
liquefied or vaporised and may escape as an oily liquid or smoke in the 
first few hours after commissioning. If oily liquid continues to escape 
after this period, the cause must be treated as an oil leak and located. 
The first step in this process is to check the oil supply to the turbo-
charger for leaks. If this is not in order, contact an official ABB Turbo 
Systems service station. 

NOTE 

  

X Measure the speed, oil pressure, charging pressure and temperatures 
before and after the turbine and the compressor at various engine 
speeds. 

X Compare the measured values with those of the inspection report, tak-
ing into account the different operating conditions. 

3.2.3 Inspection after 100 service hours 

Clean or replace lubricating oil filters after the first 100 service hours. 
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3.3 Putting into operation after out of service pe-
riod 
 

X Inspect the exhaust pipe before and after the turbine for possible com-
bustion residues, foreign bodies or residual water and clean if neces-
sary. 

X Start up the engine end oil circulation system. 
X Inspect air supply lines or filter segments for possible foreign bodies 

and clean if necessary. 
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4.1 Servicing work 
Servicing work during operation includes visual checks, monitoring and 
measuring as well as inspection and function checks in order to ensure 
correct functioning of the turbocharger. It serves as an aid to detecting 
anomalies during operation, thus preventing damage to the machine. 
The inspection, measurement and servicing operations listed must be car-
ried out at the intervals indicated. 

  
    The pertinent safety instructions must be observed during all servicing 

work. 

  WARNING 

  
    Servicing work must be carried out at the prescribed intervals in order 

to avoid damage to and malfunctioning of the turbocharger. 

  CAUTION 

4.1.1 Servicing work every 25 to 50 hours 

X must be recorded Operation data 
X Enter in the machine logbook 
X In the event of significant anomalies, establish the cause 

  
    If you are unable to establish the cause of the anomalies, contact an 

official ABB Turbo Systems service station. 

  CAUTION 
X Visual check for air, exhaust gas, water and oil leaks. 
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4.1.2 Servicing work according to the engine manufacturer's instructions 

X With the engine at standstill clean or replace oil filters Oil filters 

4.1.3 Servicing work every 8,000 -12,000 hours 

X Dismantle the turbocharger 
X Clearance measurement 
X Clean turbine- and compressor casings and check for any cracks and 

erosion / corrosion. 
X Clean bearing casing, blow through oil ports 
X Clean nozzle ring and check for cracks and erosion 
X  Inspection and assessment of the rotor and bearing parts 

  
  

 

  Inspection and assessment of the rotor 
The first inspection and assessment of the bearing parts has to be car-
ried out in acc. with the rating plate or between 8,000 and 12,000 ser-
vice hours. 
The inspection and assessment of the rotor and the bearing parts must 
be carried out by an official service station of ABB Turbo Systems. 

NOTE 

  

4.1.4 Entries in the machine logbook 

Monitoring of the machine plant provides information about the perform-
ance of the turbocharger. 

The following operation data and measurement values must be entered 
regularly in the engine manufacturer's machine log book: 

� Output and speed of the engine 
� Air intake temperature 
� Exhaust gas temperature before and after the turbine 
� Pressure of the charge-air 
� Pressure drop in the charge-air cooler 
� Lube oil pressure, lube oil temperature 

� Air temperature after compressor and after the charge-air cooler If provided 
� Speed of the turbocharger 
� Pressure loss in the air filter 
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4.2.1 Speed measurement 

 

 

S_00096 

1 Line amplifier 7 Cable plug 
2 Installation variants (right or left) 8 Gasket 
3 Bearing casing 9 Screw plug 
4 Sealing disc with cam or groove 10 Voltage limiting module 
5 Speed transmitter 11 Connecting cable 
6 Flange plug 
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TPS turbochargers can be optionally fitted with a speed transmitter sys-
tem for measuring the turbocharger speed. This speed transmitter, in 
connection with the corresponding measuring units or monitoring systems 
(not part of the delivery), permits continuous remote monitoring of the tur-
bocharger speed. With continuous monitoring of the engine installation, 
the turbocharger speed can be used as a suitable control parameter. 

If required, the line amplifier can be purchased as an optional addition to 
the described speed measuring system. 

A reduction in speed of a charger can signify: 

� Damaged rotor components or bearing. 
� Defects in the connected pulse charging cylinders. 
� Defects or leaks on the exhaust gas pipes or on the charge-air lines. 

  
  

 

  With 4-stroke applications, heavy fouling of the turbine can also be a 
cause of an increase in the turbocharger speed. 

  NOTE 

Possible reasons for failure of the speed indicator: 

� Defects on the speed transmitting system, on the connecting cable, on 
the measuring unit or in the power supply. (if applicable on the line 
amplifier or the line amplifier power supply). 

� Turbocharger damage. 

  
    If the speed indication fails, it is recommended that the engine output 

be reduced to idling speed and the engine stopped. The cause of the 
failure should then be determined. 

CAUTION   
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Installation: 

If the speed transmitter system is not assembled on the turbocharger at 
the time of delivery, it will be in a separate package together with its cable.  

To assemble, the transmitter system must be screwed into the left or right 
threaded hole on the bearing casing, depending on the desired position. 
The screw plug which is in this threaded hole and its seal must first be 
removed. It should be noted that the sensor is screwed in completely and 
to the correct tightening torque without a gasket (see chapter Tightening 
torques table). 

Exchange or subsequent assembly of the speed sensor: 

  
  

 

  We recommend that subsequent assembly or replacement of the speed 
transmitter system should be carried out only by an official ABB Turbo 
Systems service station. 

NOTE   
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4.3 Surging of turbocharger 
Surging of the turbocharger can occur with certain engine operating 
states, such as rapid load removal or while manoeuvring. The direction of 
flow in the compressor is then briefly reversed. However, sporadic surging 
of this kind does not generally affect the safe operation of the turbo-
charger. 

  
    Prolonged or periodic surging 

If surging is prolonged or occurs periodically, the following components 
may be damaged: 
- Compressor wheel (vibration fractures, ...)  
- Turbine blades (cracks) 
- Bearing (overheating) 
- Filter silencer 

CAUTION 

  

 

Action to be taken: 

The operating safety of the turbocharger is no longer ensured with con-
tinuous or periodically recurring surging. The operator must take immedi-
ate steps to correct the surging together with the closest official ABB 
Turbo Systems service station. 
The above mentioned components are to be examined for damage by an 
official service station of ABB Turbo Systems and replaced in cases of 
doubt. 

ABB Turbo Systems Ltd ABB



Operation Manual (TPS48-61)

 Operation  4  

 Contact with rotating parts  4.4 Page 7 

 

Se
pt

em
be

r 2
00

5 
H

ZT
L2

41
0_

EN
 (T

PS
48

-6
1)

 
Ve

rs
io

n 
2 

4.4 Contact with rotating parts 
Mild, uniform wear around the circumference of rotor components, caused 
by slight local grazing against adjacent components, is non-hazardous 
and permissible. This slightly reduces the length of the blades in the com-
pressor and/or the turbine. Certain tolerances must be observed to avoid 
significant loss of efficiency. 

X A check on dimensions must be carried out by an official ABB Turbo 
Systems service station. 
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4.5 Shutting the engine down 
  

    Before shutting the engine down, it must be allowed to idle for a further 
5 to 10 Minutes, so that the circulating oil can dissipate the heat in the 
turbocharger bearings. 

CAUTION   
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5.1 Outline of cleaning work 
Cleaning work includes regular visual checks and washing to ensure the 
correct functioning of the turbocharger and its auxiliary appliances. 

� The external condition and the degree of contamination of the cleaning 
points listed below must be established by visual checks at the inter-
vals indicated. 

� The safety instructions must be observed during all cleaning work. 

 

Z Filter ring must be cleaned wet Filter silencer 
X Dismantle the filter silencer 
X Felt segments in the cover panels are to be cleaned dry 

Z Wet clean with fresh water in accordance with the engine manufac-
turer's instructions  

Compressor 

X Engine warm from running 
X High compressor speed 

Z Wet clean with fresh water in accordance with the engine manufac-
turer's instructions  

Turbine 

X High engine load 
X Gas inlet temperature before turbine may not exceed 450°C 
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S_00116 

The filter ring (81265) can be replaced or cleaned by washing. If provided 

  
  

 

  To ensure perfect operation during washing it is advisable to replace 
the filter ring with another (filter rings available in packs of two). 

  NOTE 

 

  
    Wash or replace the filter ring every 500 service hours. The filter ring is 

not to be washed more than five times. 

  CAUTION 
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X Rinse filter ring with water (up to 40°C) using fine washing powder or, if 
very dirty, soak it and squeeze out carefully. Rinse in cold water. Avoid 
high mechanical stress (wringing, strong water jet). 

Washing the filter ring 

X Allow the filter ring to dry completely before assembly. 
X Loosen the tension bands (81270) and withdraw cover grid (81266). Cleaning the silencer 
X Withdraw the cover panels (81137), bend them upwards and remove 

the felt segments (81136). 

 

  
    During cleaning take care that the felt segments do not get wet! 

  CAUTION 

X Remove dirt with a cloth, a soft brush or compressed air. 
X Have heavily soiled felt segments replaced by an ABB Turbo Systems 

service station. 

 

  
    Damaged tension bands must be replaced with new ones. 

  CAUTION 
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5.3 Cleaning the compressor during operation 
The dirt in the compressor stage (compressor wheel and diffuser) de-
pends on the cleanness of the air drawn in and the operating point. 

A deposit of dirt in the flow ducts will be formed if the following substances 
are present in the intake air: 

� Oil or saline mist 
� Solid combustion residues 
� Dust of various kinds  

Soiling of the compressor stage has a negative effect on compressor effi-
ciency and charging pressure, particularly for smaller turbochargers. 

This results in higher exhaust temperatures and increased fuel consump-
tion by the engine. Contamination of the compressor also increases the 
rotor unbalance. 

Periodic cleaning of the compressor in operation prevents or retards an 
increase in soiling, but in no way replaces the regular servicing work, dur-
ing which the turbocharger is completely dismantled. 

  
  

 

  If the coating of dirt is very thick and hard, the compressor can only be 
cleaned manually when dismantled. This cleaning should be carried out 
by an official ABB Turbo Systems service station. 

NOTE   

 

Water is injected before the compressor wheel via an injection pipe fitted 
in the filter silencer or the suction branch in order to clean the compressor 
stage in operation. 

Principle of wet cleaning 

The water does not act as a solvent in the process, but the deposit is re-
moved by the mechanical impact of the drops. The process is ideal, pro-
vided the soiling is not too advanced. 
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5.3.1 Wet cleaning of the compressor 

  
  

 

  These guidelines for wet cleaning the compressor apply exclusively for 
cleaning with water and are subject to the approval of the engine manu-
facturer. 

NOTE   

  
    Due to the danger of corrosion, only fresh watermay be used, and on 

no account salt water. The water should also not contain any cooling 
additives or solvents, which could form deposits in the flow ducts. 
The injection pipe must on no account be connected directly via a cock 
to a water pipe or a dosing vessel larger than the one supplied. This 
prevents uncontrolled volumes of water entering the turbocharger and 
engine, which can lead to serious damage. 

CAUTION 

  

The interval between periodic cleanings depends in large measure on the 
operating conditions. In general, cleaning should be carried out every 24 
to 72 operating hours. 

Cleaning interval 

Cleaning of the compressor stage must be performed with the engine 
warm from running and as fully loaded as possible (i.e. at high turbo-
charger speed).  

Engine load during wet 
cleaning 

 

The success of the cleaning can be seen from the charging or scavenging 
pressure or also from the exhaust gas temperatures. If cleaning is unsuc-
cessful, it can be repeated up to 2 times.  

An unsuccessful cleaning should be repeated after a stabilisation period 
of 10 minutes at the earliest. 

  
  

 

  If cleaning is still unsuccessful after three attempts, and if the engine 
operating values are unsatisfactory, we recommend that the turbo-
charger be checked and cleaned by an official ABB Turbo Systems 
service station. NOTE 

  

After cleaning the compressor stage, the engine must be run under load 
for at least another 5 minutes. 

If several turbochargers are installed on one engine, we recommend 
cleaning the turbocharger compressors one after the other. 

Cleaning more than one 
turbocharger compressor 
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5.3.2 Wet cleaning with external pressurised water container 

  
  

 

  The supply of water from the externally mounted dosing vessel is not 
suitable for applications where underpressure is not present before the 
compressor wheel (e.g.: Blower connected upstream of the compressor 
or high-pressure compressor stage in the case of two-stage charging). NOTE 

  

 

 

 

S_00097 

X Screw plugs D Compressed air 
Y Valve lever W Water 
Z Container 
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Turbocharger type Turbocharger  
speed 

Contents of the 
dosing vessel 

[dm3] 

Water injection  
time 
t1 [s] 

TPS 48 
TPS 52 
TPS 57 
TPS 61 

roughly nBmax 0.4 10 

Cleaning parameters for 
each turbocharger com-
pressor 

 

X Remove the screw plug (X). Operating the pressure 
water vessel X Fill the vessel with pure water. 

X Screw the screw plug back in place. 
X Actuate valve lever(Y) against the spring and hold it for 10 to 15 sec-

onds until all the water has been injected. 
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5.4 Cleaning turbine blades and nozzle ring in 
operation 
Combustion of heavy fuel oil in diesel engines causes soiling of the tur-
bine blades and nozzle rings of the turbochargers. Heavy fuel oil of par-
ticularly poor quality in combination with a high exhaust gas temperature, 
as occurs with a 4-stroke engine, can lead to particularly hard deposits, 
above all on the nozzle ring.  

Poor turbine efficiency, increased exhaust gas temperatures, higher 
charging and ignition pressures and a lower engine output are the result. 

Experience in operation shows, that with periodical cleaning during opera-
tion, the interval between overhauls can be extended. The wet cleaning of 
the turbine blades and the nozzle ring described in the following can be 
applied with 4-stroke applications with heavy fuel oil and gas engines with 
heavy deposits (e.g. waste dump gas). 

For the other applications, in general no turbine cleaning is necessary. 

 

  
  

 

  Regular cleaning of the turbine during operation prevents or retards a 
severe increase in soiling. 

  NOTE 

 

This cleaning does not replace the normal maintenance work, during 
which the turbocharger is to be completely dismantled. 

 

  
  

 

  Very heavily soiled turbochargers are not to be cleaned with this 
method. In this case, the rotor must be cleaned by an official ABB 
Turbo Systems service station. 

NOTE   
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Wet cleaning 

Wet cleaning is used for TPS turbochargers. 

To clean the turbine components during operation, the thermal shock 
principle is applied in combination with a subsequent flushing phase. Dur-
ing the cleaning process, the layer of dirt on the material surface of the 
turbine components loosens. 

 

  
    Only clean fresh water without cleaning agents or solvents may be 

used for the wet cleaning. 

  CAUTION 

 

  
  

 

  The instructions of the engine manufacturer for wet cleaning are to be 
observed. 

  NOTE 

To achieve the required thermal shock effect for wet cleaning, the tem-
perature before the turbine TTI must lie between 400°C (673 K) and 450°C 
(723 K). 

 

  
    For reasons of material strength, during the cleaning process the tem-

perature before the turbine TTI must not exceed 450°C (723 K). 
If the exhaust gas temperature can be reduced for wet cleaning, we 
recommend this should be done as far as possible, to reduce stress on 
the material, but the exhaust gas temperature must not be reduced be-
low 400°C (673 K). 
The prescribed water injection pressure and the duration of water injec-
tion must be observed without fail. 
Smaller volumes of water can lead to an inadequate cleaning effect. 
Larger volumes of water lead to impermissible thermal stresses. 
Clean fresh water free from cleaning agents and solvents must be 
used. 

CAUTION 
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If on a single engine, more than one turbocharger is mounted feeding into 
the same air receiver, the turbochargers are to be cleaned one after the 
other. 

Cleaning more than one 
turbocharger turbine 

The cleaning of all turbochargers at the same time causes a greater drop 
in performance. 

To avoid corrosion on the inner surfaces of the casing, the engine must be 
run for a further 10 minutes after the wet cleaning operation is completed. 

 

The frequency of the cleaning depends on the extent of soiling. As a 
guidance value, the turbine components are to be cleaned approx. every 
200 service hours.  

Cleaning interval 

If required, this cleaning interval can be shortened after consultation with 
ABB Turbo Systems. 

 

Requirement for water supply 

During the injection, the absolute static water pressure pWT before the wa-
ter connection on the turbine casing must be at least 1.5 bar above the 
absolute turbine inlet pressure (pWT – pTi ≥ 1.5 bar). 

If necessary, the engine load must be lowered during cleaning.  

� pWT = absolute static pressure before water connection on turbine cas-
ing 

� pTi = absolute static pressure before the turbine 

 

  
    The water supply line to the turbine casing must on no account be con-

nected to a water pipe directly via a cock. 

  CAUTION 
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Wet cleaning procedure 

Check that the temperature before the turbine TTi is between 400°C (673 
K) and 450°C (723 K). If necessary the engine output is to be adapted. 

The engine output must also be lowered if pWT – pTi ≥ 1.5 bar. 

  
  

 

  If TTi = 400°C can not be achieved (TTi < 400°C), then the temperature 
should be set as high as possible. 

  NOTE 

 

Z Check that the water supply is ensured. 
X Open shut-off valve 
X Inject water with pressure pWT for 15 to 30 seconds  

(As standard 15 seconds are recommended. Extend the injection pe-
riod if cleaning effect with 15 seconds is unsatisfactory and if engine 
operation permits this.) 

X Reheating phase of the turbocharger components over a time th ac-
cording to the following table „Cleaning parameters“. 

X Repeat the last 2 previous points until water has been injected three 
times. 

X This completes the turbine cleaning process. The shut-off valve must 
be closed. 

 

  
  

 

  If an engine is charged by more than one turbocharger, to save time the 
turbines should be cleaned sequentially. That means, that during the 
reheating phase of one turbocharger, the water injection can take place 
at the next one. NOTE 
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Type Temperature 
before turbine [°C] 

Water 
Absolute pressure 1)

[ bar ] 

Injection period 
per injection 

[s] 
TPS 48 400 … 450 3,5 … 6,0 15 … 30 
TPS 52 400 … 450 3,5 … 6,0 15 … 30 
TPS 57 400 … 450 3,5 … 6,0 15 … 30 
TPS 61 400 … 450 3,5 … 6,0 15 … 30 

 

Type Water volume 
per injection 2)

[l] 

Pause between 
the injections 

[min] 

Number of water 
injections 

TPS 48 1,5 … 3,5 3 3 
TPS 52 2,0 … 5,0 3 3 
TPS 57 3,5 … 8,0 3 3 
TPS 61 5,0 … 12,0 5 3 

1) Before the water connection on the turbine casing during 
cleaning 

2) Water volume depending on pressure before turbine, water 
injection pressure and injection period 

 

  
    The specified water volume is per turbocharger. 

  CAUTION 
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5.5 Maintenance work 
Maintenance work includes inspection and function checks of wearing 
parts with or without changing process materials, parts or modules. It 
must be carried out in accordance with the intervals as set out in the Out-
line of Maintenance work. 

  
    Failure to conduct scheduled maintenance work 

Failure to carry out the maintenance work at the prescribed intervals 
can lead to damage and malfunction of the turbocharger.  
The safety instructions in the respective chapters must be observed for 
all maintenance work.  
Keep lubrication and auxiliary materials ready 

CAUTION 

  

 

Overview of maintenance work 

X Completely replace bearings in accordance with the instructions on the 
rating plate and/or as indicated by the service station or in case of 
damage. 

X Replace compressor wheel in accordance with the instructions on the 
rating plate and/or as indicated by the service station or in case of 
damage. 

X Replace turbine in accordance with the instructions on the rating plate 
and/or as indicated by the service station or in case of damage. 

  
  

 

  These operations must be carried out by an authorised ABB Turbo Sys-
tems service station. 

  NOTE 
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6.1 Possible remedies for failures 

6.1.1 Exhaust temperature too high 

Engine output and speed unchanged 

 

Z Malfunction in the injection system Engine 
X Repair, or contact the manufacturer. 

 

Z Air starvation, e.g. air filter clogged with dirt Turbocharger 
X Clean 

Z Compressor / turbine soiled 
X Clean 

Z Exhaust counterpressure too high 
X Clean or repair boiler or exhaust silencer 

Z Turbine damaged or worn 
X Contact an official ABB Turbo Systems service station. 

 

Z Cooler soiled Charge-air cooler 
X Clean 

Z Insufficient coolant water quantity 
X Replenish 

Z Coolant water inlet temperature too hot 
X Clean/inspect cooling system 

Z Ventilation inadequate 
X Improve ventilation 
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6.1.2 Charge-air pressure too low 

Engine output and speed unchanged 

Intake condition normal 

 

Z Air receiver leaking Engine 
X Repair 

Z Gas line between engine and turbine leaking 
X Repair 

Z Injection misadjusted 
X Correct adjustment 

Z Valve control misadjusted 
X Correct adjustment 

 

Z Manometer display faulty Turbocharger 
X Replace manometer 

Z Leak in line to the manometer 
X Repair leak 

Z Air filter dirty, causing excessive loss of pressure 
X Clean 

Z Compressor / turbine soiled 
X Clean 

Z Compressor / turbine damaged 
X Contact an official ABB Turbo Systems service station. 

Z Excessive exhaust counterpressure 
X Clean boiler or exhaust silencer 
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6.1.3 Charge-air pressure too high 

Engine output and speed unchanged 

Intake condition normal 

 

Z Malfunction in the injection system Engine 
X Correct adjustment 

Z Engine output higher than expected 
X Check engine output 

Z Injection misadjusted 
X Correct adjustment 

 

Z Manometer display faulty Turbocharger 
X Replace manometer 

6.1.4 Vibrations 

Z Rotor imbalance due to heavy fouling of compressor/turbine Turbocharger 
Z Turbine or compressor damaged 
Z Bearing defective 
X Contact an official ABB Turbo Systems service station. 

6.1.5 Noises during run-out 

Z Turbocharger dirty Turbocharger 
X Clean 

Z Bearing damaged 
Z Rotor grazing 
Z Foreign bodies in the turbocharger 
X Contact an official ABB Turbo Systems service station. 
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6.1.6 Run-out time too short 

Z Turbocharger dirty Turbocharger 
X Clean 

Z Bearing damaged 
Z Rotor grazing 
Z Foreign bodies in the turbocharger 
X Contact an official ABB Turbo Systems service station. 

6.1.7 Sluggish start-up 

Z Turbocharger dirty Turbocharger 
X Clean 

Z Bearing damaged 
Z Rotor grazing 
Z Foreign bodies in the turbocharger 
X Contact an official ABB Turbo Systems service station. 

6.1.8 Lubricating oil pressure too low 

Z Oil filter heavily soiled Engine 
X Clean 

Z Oil pump in the lubricating system defective 
X Inspect 

Z Manometer provides false reading 
X Replace manometer 

 

Z Axial clearance of the rotor too big Turbocharger 
X Contact an official ABB Turbo Systems service station. 
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6.1.9 Constant surging of the turbocharger 

Z Exhaust pressure to the turbine elevated because boiler or exhaust si-
lencer is dirty 

Engine 

Z Trap dirty 
X Clean 

 

Z Charge-air cooler or silencer dirty Turbocharger 
Z Heavy deposits of contamination in the turbine 
X Clean 

  
  

 

  If it is not possible to determine the reason for the surging, contact an 
official ABB Turbo Systems service station. 

  NOTE 
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7.1 Turbocharger weights 
  

    Attach individual parts and larger component modules carefully to suit-
able hoists/lifting devices which are in technically perfect condition and 
which have adequate load-bearing capacity. 
 
Turbocharger parts that are not suspended in accordance with the 
regulations during disassembly and assembly may fall and can cause 
serious or even fatal injury. 

X Select a suitable rope taking into account the weight of the turbo-
charger parts. 

X Do not stand under suspended loads. 

WARNING 

  

 

L_00082 

 

  
  

 

  To ensure the safety of loads on the crane hook, the ropes must be 
crossed for suspending. See also the illustration above. 

  NOTE 
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Turbocharger complete without silencer / air suction branch and without 
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ABB

TPS 48 TPS 52 TPS 57 TPS 61 
110 160 260 450 

Weight [kg] 

 

Turbocharger complete without gas outlet manifold and with silencer

TPS 48 TPS 52 TPS 57 TPS 61 
129 187 300 512 

Weight [kg] 

 

Turbocharger complete without gas outlet manifold and with air suction 
branch (radial)

Weight [kg] TPS 48 TPS 52 TPS 57 TPS 61 
116 168 271 471 
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7.2 Remove the turbocharger 
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X Disconnect all gas and air lines in accordance with the engine manu-
facturer’s instructions. 

Remove insulation as follows: 

 

If provided 

S_00098 

X Remove screws and plate (A) of the bearing casing insulation. 
X Remove remaining screws of the bearing casing insulation (B). 
X Withdraw bearing casing insulation upwards. For more simple removal, 

the bearing casing insulation can be compressed. 
X Unplug cable on the speed measurement (C). 
X Check the lifting equipment. 
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S_00099 

X Secure lifting equipment to bearing casing. 

 

 Turbocharger with gas 
outlet manifold without 
insulation: 

S_00100 

X Sling lifting equipment around the gas outlet manifold and secure to the 
bearing casing. 
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Turbocharger with gas 
outlet manifold and with 
insulation: 

S_00101 

X Secure lifting equipment with a ring bolt and nut to the flange of the gas 
outlet mainfold and to the bearing casing. 

 

  
    During removal, a turbocharger that is not lifted in compliance with 

regulations may fall, and can cause serious or even fatal injury. 
X Select a suitable rope taking into account the weight of the turbo-

charger. WARNING 

  

X Loosen securing screws (D) on the bearing casing. 
X Lift the turbocharger from the engine and place it aside. 
X Cover oil connections. 

ABB Turbo Systems Ltd ABB



Operation Manual (TPS48-61)

 Removal and installation  7  

 Installing the turbocharger  7.3 Page 6 

 

Se
pt

em
be

r 2
00

5 
H

ZT
L2

41
0_

EN
 (T

PS
48

-6
1)

 
Ve

rs
io

n 
2 

7.3 Installing the turbocharger 
  

    During installation, a turbocharger that is not lifted in compliance with 
regulations may fall, and can cause serious or even fatal injury. 
X Select a suitable rope taking into account the weight of the turbo-

charger. WARNING 

  

X Remove covers from the oil connections. 
X Visual inspection of the O-ring gaskets of oil supply- and drain pipe 

(the engine-end O-ring gaskets are not part of the scope of delivery of 
ABB Turbo Systems). 

X Check the lifting equipment. 

 

 Turbocharger without gas 
outlet manifold 

S_00099 

X Secure lifting equipment to bearing casing 
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Turbocharger with gas 
outlet manifold without 
insulation: 

S_00100 

X Sling lifting equipment around the gas outlet manifold and secure to the 
bearing casing. 

 

 Turbocharger with gas 
outlet manifold and with 
insulation: 

S_00101 
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X Secure lifting equipment with a ring bolt and nut to the flange of the gas 

outlet mainfold and to the bearing casing. 
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X Mate turbocharger with the engine. 
X Tighten securing screws (D) on the bearing casing. 
X Plug in cable for the speed measurrement (C). 

 

Secure insulation as follows: If provided: 

X Mate bearing casing insulation. 

 

S_00098 

X Tighten screws of the bearing casing insulation (B). 
X Mate screws and plate (A) of the bearing casing insulation. 

 

X Secure all gas and air lines in accordance with the engine manufac-
turer’s instructions. 
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8.1 Module weights 
  

    Attach individual parts and larger component modules carefully to suit-
able hoists/lifting devices which are in technically perfect condition and 
which have adequate load-bearing capacity. 
 
Turbocharger parts that are not suspended in accordance with the 
regulations during disassembly and assembly may fall and can cause 
serious or even fatal injury. 

X Select a suitable rope taking into account the weight of the turbo-
charger parts. 

X Do not stand under suspended loads. 

WARNING 

  

 

L_00082 

 

  
  

 

  To ensure the safety of loads on the crane hook, the ropes must be 
crossed for suspending. See also the illustration above. 

  NOTE 

ABB Turbo Systems Ltd ABB



Operation Manual (TPS48-61)

 Disassembly and assembly  8  

 Module weights  8.1 Page 2 

 
Modules

Se
pt

em
be

r 2
00

5 
H

ZT
L2

41
0_

EN
 (T

PS
48

-6
1)

 
Ve

rs
io

n 
2 

 
S_00102 

A Strap connection B V-band connection 
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 Description TPS 48 TPS 52 TPS 57 TPS 61 
1 Silencer 19 27 40 62 
2 Air suction branch, radial 6 8 11 21 
3 Air suction branch, axial 4 4 6 9 
4 Compressor casing 24 35 51 89 
5 Wall insert 7 10 13 30 
6 Diffuser 2 3 6 10 
7 Cartridge group 32 48 83 136 
8 Nozzle ring 1 2 3 6 
9 Rupture ring 2 3 5 12 

1 inlet 32 47 77 130 
2 inlets 35 50 86 145 
3 inlets - 53 96 162 

10 Turbine casing 
with external 

rupture protec-
tion 

4 inlets - - 93 162 
11 Gas outlet flange 4 8 16 30 
12 Gas outlet manifold 18 25 40 56 

Weights [kg] 
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8.2 Disassembling and assembling turbocharger 
(with V-band connection) 
  

  

 

  Not all tools are identified with a part number. The identification of the 
tools is ensured with the tools list (included in the toolbox). 

  NOTE 

 

  
    During removal and assembly, turbocharger components that have not 

been suspended in compliance with regulations may fall, and can 
cause serious or even fatal injury. 

X Select a suitable rope taking into account the weight of the turbo-
charger parts. 

X Do not stand under suspended loads. 

WARNING 

  

Removing compressor casing 

X Disconnect all air ducts in accordance with the engine manufacturer’s 
instructions. 

 

X Remove screws of the compressor casing insulation and dismantle in-
sulation. 

If provided: 

X Loosen V-band (72020) and remove filter silencer or air suction 
branch. 
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S_00103 

1 Filter silencer 2 Air suction branch 

X Slightly loosen V-band (72030) and turn compressor casing (72000), 
until the ring bolt (90230) on the lifting equipment can be secured. 

X Completely loosen V-band (72030) and travel compressor casing 
(72000) away horizontally with wall insert (77000). 

X Knock wall insert (77000) out of the compressor casing with nylon 
hammer and remove O-ring gasket (77005). 
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S_00104 

  
  

 

  If the compressor casing can not be easily released, it can be pushed 
off against the turbine casing with the press-off tool (90042). For this, 
the two cover plates (A+B) of the turbine casing insulation must be re-
moved. NOTE 

  
If provided 

 

 

S_00105 
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    Axial force 
A high axial force can be generated with the press-off tool and with im-
proper handling (pressing off too strongly at one side) the rotor can be 
damaged.  
X Therefore always engage at both sides alternately and do not press 

off too much at each side. 

CAUTION 
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Installing compressor casing 

X Install the compressor casing following these instructions in the reverse 
order. 

  
  

 

  Always replace O-ring gaskets (see section Spare parts) 

  NOTE 

X Clean V-bands (72020/72030) thoroughly before assembly. 
X Grease V-band thread and inside of the profile with Antiscuff (or similar 

high-temperature lubricating paste). 
X Check lifting equipment and secure to bearing casing (42001). 

 

  
    Work that exceeds the scope of the description in this chapter must 

only be performed by a trained fitter from an official ABB Turbo Sys-
tems service station. 

CAUTION   
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Removing cartridge group 

X Disconnect all lines according to engine manufacturer's specifications, 
remove insulation, dismantle turbocharger and remove compressor 
casing as well as filter silencer (see also previous chapter). 

If provided 

 

S_00105 

X Remove screws on both plates (A+B) of the turbine casing insulation 
and dismantle the plates. 

 

S_00106 

X Disconnect plug to speed measuring transmitter (86505). If provided 
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X Treat screw thread of the V-band (52410) with rust dissolver and allow 
to act. 

X Loosen V-band (52410) with hexagon insert (90400) and remove. 
X Loosen fastening screws (C) of the bearing casing (42001) and re-

move. 
X Carefully withdraw cartridge group and remove gasket (42013). 

Z Bearing casing is not easy to remove. 
X Press off bearing casing with press-off tool (90042) against the turbine 

casing (see following diagram). 

  
    Axial force 

A high axial force can be generated with the press-off tool and with im-
proper handling (pressing off too strongly at one side) the rotor can be 
damaged. 
X Therefore always engage at both sides alternately and do not press 

off too much at each side. 

CAUTION 

  

 

S_00128 

X Cover oil connections. 

  
  

 

  The V-band (52410) is always to be replaced by a new one. (see sec-
tion Spare parts) 

NOTE 
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S_00107 

X Press off nozzle ring (56001) with the two withdrawal devices (90070) 
and the service support bracket (90012) and remove. 

 

X Remove lamellar sealing ring (56005). 

 

If provided: 

X Place cartridge group on the service support (90012) and screw tight. 
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S_00110 

X Loosen screws (42008), remove diffuser (79000) and O-ring gasket 
(42012). 

X Measure axial and radial clearances (see section Axial and Radial 
Clearances). 
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Installing the cartridge group 

  
  

 

  Always replace O-ring gaskets (see section Spare parts) 

  NOTE 

 

 

S_00109 

X Fit lamellar sealing ring (56005). If provided: 

  
  

 

  Ensure the correct coiling of the lamellar sealing ring (56005). 

  NOTE 

X Push in nozzle ring (56001) up to the stop in the turbine casing 
(51000). 

X Pay attention to the position of the cam. 
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  So that the nozzle ring is fixed during operation, it must be clamped be-
tween the partition wall and the turbine casing. 

  NOTE 
X The pressing (PD) must be calculated. 

 

S_00129 

  
  

 

  If the calculated value is less than 0.1 mm, an official service station of 
ABB Turbo Systems must be contacted. 

  NOTE 
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S_00110 

X Measuring axial and radial clearances (see section Axial and Radial 
Clearances). 

X Secure diffuser (79000) and O-ring gasket (42012) with screws 
(42008). 

X Check lifting equipment and secure to bearing casing (42001). 
X Unscrew cartridge group and lift from the service support (90012). 
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S_00111 

X Grease centering seats, inside of the V-band profile and screw threads 
with Antiscuff (or similar high-temperature lubricating paste). 

X Remove provisional covers at the oil connections. 
X Assemble cartridge group and gasket (42013) as far as possible by 

hand. 

  
    During assembly of the cartridge group, do not damage or move gasket 

rings (A) in the securing support. The gasket rings (A) are engine side 
and are not included in the scope of supply of ABB Turbo Systems. 

CAUTION   
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S_00112 

  
  

 

  If two turbochargers, each with a left and right oil inlet, are mounted on 
one engine, as a precaution against mistaken, incorrect assembly, a pin 
can be fitted in the bracket as assembly security device. This pin (B) fits 
in the respective groove on the foot of the bearing casing. NOTE 

  

X Fit V-band (52410) and tighten using hexagon insert (90400) to the 
specified torque. (use torque spanner!). 

X Loosen V-band and remove. 
X Measure the distance between the V-band flanges at several points 

with a feeler gauge. This distance must not be greater than the calcu-
lated value (PD). 

  
    Correct positioning of the turbine casing 

Operation of the TPS turbocharger with axially incorrect positioned tur-
bine casing leads to damage to the nozzle ring and turbine casing. 

CAUTION 
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X If the calculated value is not nicht achieved, repeat tightening proce-
dure with V-band (do not tighten V-band with more than the specified 
torque) or separate casing with press-off tool and start from the begin-
ning. 

X Fit V-band and tighten with the specified torque. 

  
  

 

  An optimal seating of the V-band is achieved through gentle taps on the 
cover band with a nylon hammer. 

  NOTE 
X Retighten V-band with torque spanner (see chapter Tightening torques 

table). 

 

 

S_00113 

X Assemble bearing casing (42001) with fixing screws (C). 
X Tighten fixing screws with the torques specified in the following table. 
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TPS Fixing screws C [mm] Tightening torques [Nm] 
48 M16 230 
52 M20 455 
57 M20 455 
61 M24 780 

 

X Fit speed sensor (86505). 

 If provided: 

 

S_00105 

X Fit insulation plates (A+B). 

 

  
    Work that exceeds the scope of the description in this chapter must 

only be performed by a trained fitter from an official ABB Turbo Sys-
tems service station. 

CAUTION   
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8.3 Disassembling and assembling turbocharger 
(with strap connection) 
  

  

 

  Not all tools are identified with a part number. The identification of the 
tools is ensured with the tools list (included in the toolbox). 

  NOTE 

 

  
    Attach individual parts and larger component modules carefully to suit-

able hoists/lifting devices which are in technically perfect condition and 
which have adequate load-bearing capacity. 
Turbocharger parts that are not suspended in accordance with the 
regulations during disassembly and assembly may fall and can cause 
serious or even fatal injury. 

X Select a suitable rope taking into account the weight of the turbo-
charger parts. 

X Do not stand under suspended loads. 

WARNING 

  

 

Removing compressor casing 

X Disconnect all air ducts in accordance with the engine manufacturer’s 
instructions. 

 

X Remove screws of the compressor casing insulation and dismantle in-
sulation. 

 

If provided 

X Loosen V-band (72020) and remove silencer or air suction branch. 
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S_00103 

1 Silencer 2 Air suction branch 

 

X Slightly loosen screws (72011) and turn compressor casing (72000), 
until the ring bolt (90230) on the lifting equipment can be secured. 
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S_00114 

 If provided 

 

S_00105 

  
  

 

  If the compressor casing can not be easily released, it can be pushed 
off against the turbine casing with the press-off tool (90042). For this, 
the two cover plates (A+B) of the turbine casing insulation must be re-
moved. NOTE 
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    Axial force 

A high axial force can be generated with the press-off tool and with im-
proper handling (pressing off too strongly at one side) the rotor can be 
damaged. 
X Therefore always engage at both sides alternately and do not press 

off too much at each side. 

CAUTION 

  

 

X Loosen screws (72011) and remove with securing straps (72012). 
X Carefully travel compressor casing (72000) away horizontally with wall 

insert (77000). 

 Diffusor disassembly 
TPS.. –F31/F32 

 

S_00115 

X Release screws (72040) and remove from compressor casing (72000) 
with fixing washers (72041) and diffuser (79000). 

X Knock wall insert (77000) out of the compressor casing with nylon 
hammer and remove O-ring gasket (77005). 

 

To lift the wall insert (77000) use the ring bolts (90255). TPS 61 
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X Install wall insert (77000) and O-ring gasket (77005) analogously in the 
reverse order. 

Diffusor assembly TPS.. –
F31/F32 

X Install diffuser analogously in the reverse order. 
X Fit the compressor casing analogously in the reverse order. 

  
  

 

  Always replace O-ring gaskets. (see section Spare parts) 

  NOTE 
X Thoroughly clean securing straps (72012) and V-band (72020) before 

assembly. Grease V-band thread and inside of the profile with Antiscuff 
(or similar high-temperature lubricating paste). 

 

  
    Work that exceeds the scope of the description in this chapter must 

only be performed by a trained fitter from an official ABB Turbo Sys-
tems service station. 

CAUTION   
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Removing cartridge group 

X Check lifting equipment and secure to bearing casing (42001). 

 

If provided 

X Disconnect all lines according to engine manufacturer's specifications, 
remove insulation, dismantle turbocharger and remove compressor 
casing as well as filter silencer (see also previous chapter). 

 

 

S_00105 

X Remove screws on both plates (A+B) of the turbine casing insulation 
and remove the plates. 
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X Disconnect plug to speed measuring transmitter (86505) 

 

If provided 

X Treat screw thread of the studs (51006) with creep oil and allow to re-
act. 

X Release nuts (51007) and remove Verbus washers (51003) with secur-
ing straps (51002). 

X Loosen fastening screws (C) of the bearing casing (42001) and re-
move. 

X Remove cartridge group. 

Z Bearing casing is not easy to remove. 
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X Press off bearing casing with press-off tool (90042) against the turbine 

casing (see following diagram) 
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    Axial force 

A high axial force can be generated with the press-off tool and with im-
proper handling (pressing off too strongly at one side) the rotor can be 
damaged. 
X Therefore always engage at both sides alternately and do not press 

off too much at each side. 

CAUTION 
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X Cover oil connections. 
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X Withdraw nozzle ring (56001) with the two withdrawal devices (90070) 
and the service support bracket (90012). 

 

X Remove lamellar sealing ring (56005). 

 

 

If provided 

Diffusor disassembly 
TPS.. D/E/F33 
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X Place cartridge group on the service support (90012) and screw tight. 
X Loosen screw (42008) and remove diffuser (79000) and O-ring gasket 

(42012). 
X Measure axial and radial clearances (see section Axial and Radial 

Clearances). 
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Installing the cartridge group 

  
  

 

  Always replace O-ring gaskets (see section Spare parts) 

  NOTE 

 

 

S_00109 

X Fit lamellar sealing ring (56005). If provided 

  
  

 

  Ensure the correct coiling of the lamellar sealing ring (56005). 

  NOTE 

X Push in nozzle ring (56001) up to the stop in the turbine casing 
(51000). 

X Pay attention to the position of the cam. 
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  So that the nozzle ring is fixed during operation, it must be clamped be-
tween the partition wall and the turbine casing. 

  NOTE 
X The pressing (PD) must be calculated. 

 

S_00133 

 

  
  

 

  If the calculated value (PD) is less than 0.1 mm, an official service sta-
tion of ABB Turbo Systems must be contacted. 

  NOTE 

 

X Measure axial and radial clearances (see section Axial and Radial 
Clearances). 
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 Diffusor assembly 

TPS…D/E/F33 
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S_00110 

X Secure diffuser (79000) and O-ring gasket (42012) with screw (42008). 

 

  
  

 

  See section Removing Rotor. 

  NOTE 

 

X Check lifting equipment and secure to bearing casing (42001). 
X Unscrew cartridge group and lift from the service support (90012). 
X Grease centering seats and screw threads with Antiscuff (or similar 

high-temperature lubricating paste). 
X Remove provisional covers at the oil connections. 
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S_00134 

 

X Fit cartridge group as far as possible by hand 
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S_00118 

  
    During assembly of the cartridge group, do not damage or move gasket 

rings (A) in the securing support. The gasket rings (A) are engine side 
and are not included in the scope of supply of ABB Turbo Systems. 

CAUTION   

 

  
  

 

  If two turbochargers, each with a left and right oil inlet, are mounted on 
one engine, as a precaution against mistaken, incorrect assembly, a pin 
can be fitted in the bracket as assembly security device. This pin (B) fits 
in the respective groove on the foot of the bearing casing. NOTE 
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S_00113 

X Secure cartridge group with the securing straps (51002), the Verbus 
washers (51003) and nuts (51007) (see also chapter Tightening 
torques table). 

X Secure bearing casing (42001) with fixing screws (C). 
X Tighten fixing screws (C) with the tightening torques according to the 

following table. 

TPS Fixing screws C [mm] Tightening torques [Nm] 
48 M16 230 
52 M20 455 
57 M20 455 
61 M24 780 
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S_00105 

X Plug in connector for speed measuring transmitter (86505) and fit the 
insulation plates (A/B). 

 

  
    Work that exceeds the scope of the description in this chapter must 

only be performed by a trained fitter from an official ABB Turbo Sys-
tems service station. 

CAUTION   
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8.4 Axial and radial clearances 
 

 

S_00119 

X After removal and before the installation of the cartridge group, the  
axial clearance A and the radial clearance B are to be measured and 
noted. 

  
  

 

  To correctly measure the axial clearance A, raise the turbine slightly. 

  NOTE 
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 TPS 48 TPS 52 TPS 57 TPS 61 
A at least 0.08 0.10 0.12 0.15 

A maximum 0.16 0.18 0.21 0.25 
B at least 0.50 0.61 0.72 0.81 

B maximum 0.99 1.15 1.31 1.55 

Axial and radial clearance 
[mm] 

 

  
    If the clearances are outside the tolerance, an official ABB Turbo Sys-

tems service station must be contacted. 

  CAUTION 
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 If provided 

 

S_00121 
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The tightening torques listed must be observed for the screwed connec-
tions listed in the following table. 
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ABB

Part no. TPS 48 TPS 52 TPS 57 TPS 61 
32113 10 10 20 40 
32114 10 10 20 40 
42002 20 40 65 65 
42008 10 10 20 40 
51007 25 45 75 75 
52410 60 1) 60 1) 60 1) - 
52432 20 40 65 65 
72011 35 70 105 105 
72020 60 60 60 60 
72030 60 1) 60 1) - - 
86505 15 15 15 15 

Tightening torques [Nm] 

 

1) V-band connection only 
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9.1 Turbocharger shut down (with V-band con-
nection) 
If with a damaged turbocharger, the Diesel engine can only be shut down 
temporarily for an emergency repair, then the following procedure should 
be adopted: 

X Fit cover plate. 

  
    The instructions of the engine manufacturer for operation of the engine 

with locked / isolated turbocharger must be followed precisely in all 
cases! 

CAUTION   

Fitting the cover plate 

 

 

S_00122 
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X Dismantle turbocharger. (See section Disassembling and assembling 

turbocharger with V-band connection) 
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  Do not disassemble nozzle ring. 

  NOTE 

 

 

S_00123 

X Block the opening in the turbine casing with the cover plate (A). 
X Secure cover plate to turbine casing (51000) with V-band (52410) and 

screw tight on support. 

  
  

 

  Clean V-band (52410) thoroughly with a steel brush before assembly. 
Grease thread and inside of the profile with Antiscuff (or similar high-
temperature lubricating paste). 

NOTE   
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Cover plate drawing 
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  The cover plate (material: general structural steel, in accordance with 
DIN EN 10025-2) must be produced in-house according to the drawing. 

  NOTE 
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ABB

TPS B1 [mm] B2 [mm] B3 [mm] B4 [mm] 
48 65.7 ± 0.4 60 19.1 ± 0.1 130 
52 79.6 ± 0.4 78 20.1 ± 0.1 155 

Cover plate with V-band 
connection 
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TPS B5 [mm] ØD1 [mm] ØD2 [mm] ØD3 [mm] R1 [mm] 
48 150 258 ± 0.2 222.7 ± 0.2 17 115 
52 180 307 ± 0.2 265.7 ± 0.2 21 135 
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9.2 Turbocharger shut down (with strap connec-
tion) 
If with a damaged turbocharger, the Diesel engine can only be shut down 
temporarily for an emergency repair, then the following procedure should 
be adopted: 

X Fit cover plate. 

  
    The instructions of the engine manufacturer for operation of the engine 

with locked / isolated turbocharger must be followed precisely in all 
cases! 

CAUTION   

Fitting the cover plate 

 

 

S_00125 

X Turbocharger disassembly (see section Disassembling and assembling 
turbocharger with strap connection). 
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  Do not disassemble nozzle ring. 

  NOTE 

 

 

S_00126 

X Block the opening in the turbine casing with the cover plate (A). 
X Secure cover plate to the turbine casing (51000) with securing straps 

(51002), Verbus washers (51003) and nuts (51007) and screw tight on 
support. 

  
  

 

  Clean securing straps (51002) thoroughly before assembly. Grease 
thread of studs (51006) with Antiscuff (or similar high-temperature lubri-
cating paste). 

NOTE   
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Cover plate drawing 
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  The cover plate (material: general structural steel, in accordance with 
DIN EN 10025-2) must be produced in-house according to the drawing. 

  NOTE 
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ABB

TPS B1 [mm] B2 [mm] B3 [mm] B4 [mm] B5 [mm] 
48 65.7 ± 0.5 60 130 11.7 ± 0.2 1.5 
52 79.6 ± 0.5 78 155 14.2 ± 0.2 1.5 
57 98.2 ± 0.5 100 190 17.2 ± 0.2 2 
61 116.8 ± 0.5 120 226 20.5 ± 0.2 2.4 

Cover plate with strap 
connection 
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TPS B6 [mm] ØD1 [mm] ØD2 [mm] R1 [mm] M 
48 150 222.7 ± 0.2 17 maximum 

150 
M8 

52 180 265.7 ± 0.2 21 maximum 
125 

M8 

57 220 325.7 ± 0.2 21 maximum 
153 

M10 

61 260 387.7 ± 0.2 25 maximum 
182 

M10 
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10.1 Taking out of operation for up to 12 months 
If a turbocharger has to be laid up for up to 12 months, the decision 
whether the turbocharger needs special protection or not depends mainly 
on the condition of the lubricating oil before laying up. 

If the Total Acid Number (TAN) is lower than 2 mg KOH/g no special 
measures need to be taken. However, if the neutralisation factor is higher 
the turbocharger must be dismantled after laying up, cleaned and protec-
tive oil must be applied to the naked parts. 

If the turbocharger is left mounted on the engine, and the engine oil is re-
placed by a protective oil which is circulated with a pre-lubrication pump 
prior to laying up, no measures need to be taken in respect of the turbo-
charger. The remains of the old engine oil will be washed away and the 
sensitive bearing parts will be largely protected against corrosion. 

If the rotor turns due to a draught from the flue, fit a blind flange between 
the compressor casing and the charge-air duct. 
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10.2 Taking out of operation for more than 12 
months 
If the turbocharger has to be removed from the engine and stored for a 
prolonged period of time, disassembly and mothballing of the turbo-
charger must be done by an official ABB Turbo Systems service station. 

Ensure that the area where the turbocharger is to be stored is dry with 
humidity of 40-70% and free of condensation. 

  
  

 

  Check mothballed turbochargers yearly for corrosion.  
In the event of rust, clean and renew the corrosion protection. 

  NOTE 
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11.1 Ordering spare parts 
When making inquiries or ordering spare parts, the following data should 
be specified: 

� Turbocharger type 
� HT number 
� Description and part number 

Our service stations and agents accept orders for spare parts.  

X If special variants/cases are not addressed in these general instruc-
tions, contact an official ABB Turbo Systems Ltd. service station or an 
ABB agent. 

 

Spare-parts set 

  
  

 

  Spare-parts set (97070) is required for the work described in this man-
ual. The parts included in the spare-parts set are only available as part 
of the complete set. 

NOTE   

 

ABB

Quantity Description Part number  
1 Socket head screw 42008 
2 O-ring gasket 42012/ 81010/ 82010 
1 O-ring gasket 77005 

11) Gasket 42013 
1 Gasket 52406 

11) V-Band 52410 

Spare parts set (97070) 

 

1) Only TPS with bearing casings with V-band connection 
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    All spare parts that have been ordered with the turbocharger should be 
kept complete and serviceable. 
X Rusty parts should be carefully cleaned and greased. 

CAUTION 

  

 

X Dispose of parts that have been exchanged and are no longer usable 
in a technically and environmentally compatible manner.  
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11.2 Directory of part numbers 
The following part numbers and descriptions must be used in ALL corre-
spondence or orders: 

Turbocharger Part no. Description 
51000 Turbine casing 
51002 Securing straps 
51100 Gas outlet manifold 
52400 Gas outlet flange 
56001 Nozzle ring 
57200 Rupture protection 
57210 Rupture ring 
72000 Compressor casing 
72011 Socket head screw 
72012 Securing straps 
72020 V-Band 
77000 Wall insert 
79000 Diffuser 
81000 Filter silencer 
82000 Air suction branch, axial 
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Part no. Description 
21000 Shaft 
21002 Piston ring 
25000 Compressor wheel 
32101 Plain bearing bush 
32103 Seeger circlip 
32105 Thrust ring 
32106 Thrust bearing 
32108 Piston ring 
32109 Sealing disc 
32110 Compressor-end bearing flange 
32111 Auxiliary bearing 
32112 Turbine-end bearing flange 
32113 Socket head screw 
32114 Socket head screw 
32221 Bearing cap 
32222 O-ring gasket 
42001 Bearing casing 
42002 Socket head screw 
42008 Socket head screws 
43001 Interior wall 

Cartridge group 
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11.4 General view of cartridge group 
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