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Operating condition and replacement intervals
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the „European Machinery Directives“.
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Reproduction, use or disclosure to third parties without express authority by ABB Turbo Systems Ltd is strictly forbidden.
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1
Foreword
This operation manual will help you to become familiar with your turbocharger supplied by ABB
Turbo Systems Ltd and to utilize it to full effect in its intended application.
This operation manual provides important instructions as to the safe, correct, and economical
operation of the turbocharger. It contains helpful information on how to recognize hazards at an
early stage and avoid them, how to reduce repair costs and down times, and how to improve
the reliability and the service life of the turbocharger.
This operation manual is a complement to, and an extension of, existing national regulations on
accident protection and prevention.
This operation manual must be available at all times at the site of operation of the turbocharger.
It is essential that this operation manual is read before beginning operation by all persons
working with or at the turbocharger.
Even personnel only working occasionally (e.g. installation and maintenance) must have read
and fully understood the manual before working on the turbocharger.
All instructions must be strictly observed.
This applies especially to the general and special safety instructions preceding, and in the
course of, the respective chapters.
In the event of doubt, consult the officer for safety and accident protection responsible for your
area.
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Section of the Turbocharger
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2
Mode of operation
The turbocharger consists of two machines, a radial turbine and a radial compressor which are
mounted on a common shaft.
The exhaust gases from the diesel or gas engine flow through the gas inlet casing (10) and
nozzle ring (9) to the turbine wheel.
The turbine (7) uses the energy contained in the exhaust gas to drive the compressor (13),
whereby the compressor draws in fresh air, compresses it befor being forced into the cylinders.
The exhaust gases exit the turbocharger via the gas outlet channel (8).
The air which is necessary for the operation of the diesel or gas engine and which is compressed in
the turbocharger, is drawn through the suction branch or the silencer (1) into the compressor wheel
(13). It then passes through the diffuser (3) and leaves the turbocharger through the volute (14) of
the compressor casing (2).
The rotor runs in two radial plain bearings (5/6) which are located in the bearing bushes (11/
12) between the compressor casing and turbine casing. The axial thrust bearing (5) is between
the two radial plain bearings.
The bearings are connected to a central lubricating oil feed in which the oil is supplied by the oil
system of the engine. The oil outlet is always at the lowest point of the bearing casing (4).
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Correct application

This turbocharger supplied by ABB Turbo Systems has been developed exclusively for use on
diesel or gas engines to generate the volume of air and the pressure necessary for the
operation of the engine.
Any other usage shall be regarded as a special application which must be clarified with ABB
Turbo Systems. The manufacturer accepts no liability for other applications.
This turbocharger was built in accordance with state of the art technology and the recognized
safety regulations and is safe for operation.
Nonetheless, the turbocharger can cause injury or death to the user or a third party, or damage
to the turbocharger itself or to other property if it is not operated by trained personnel, or if it is
used incorrectly, or for purposes other than that for which it was intended.
Correct use of the turbocharger also includes observation of the operating, maintenance and
repair instructions specified by the manufacturer.
The turbocharger should only be operated and used in a technically perfect condition, for its
intended purpose and in compliance with the operation manual.
Defects which could affect safety must be eliminated immediately.
The manufacturer shall not accept liability for damages resulting from unauthorized alterations
to, or interference with, the turbocharger.
The turbocharger has been designed for the diesel or gas engine described including speed
and output. If it is used otherwise ABB Turbo Systems reserves the right to reject all guarantee
claims.
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4
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 at and with the turbocharger shall
be checked regularly in accordance with the manual.
The turbocharger must be shut down immediately in the event of changes affecting safety or
corresponding operating behaviour. The fault must be notified to the person or office responsible.
Additions to, and alterations and conversions of the turbocharger, which could impair safety,
require the prior approval of ABB Turbo Systems.

5
Original parts and safety
Original parts and accessories are especially designed for the turbocharger supplied by ABB
Turbo Systems Ltd.
We wish to state clearly that parts and accessories not supplied by us have not been tested
and approved by us.
The installation and / or the use of such products can thus have a negative effect on design
features of the turbocharger.
This in turn can be detrimental to the active and / or passive safety of the machine.
ABB Turbo Systems shall not be liable for any damage caused by using non-original parts and
accessories.
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Qualification of personnel
The turbocharger may only be operated and maintained by skilled and authorized 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.
It must be ensured that only authorized personnel work on the turbocharger.

7
After-sales service
For spare parts orders, technical inquiries and maintenance work there is a list at the end of
this manual (see chap. 7) with an updated, worldwide guide to service stations of ABB Turbo
Systems Ltd.

8
Various models
This instruction manual is valid for various turbocharger models.
Therefore, it can occur that components are listed which are not present in the turbocharger
supplied.
Our agents and service stations (see list in chapter 7) will provide information if special cases
are not covered in the present general instructions.
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9
Storage of new turbochargers
Turbochargers supplied by ABB Turbo Systems can be stored for 12 months as of the date of
delivery without any additional conservation measures in a dry place with an average air
humidity of 40 to 70 %.
If the turbocharger has to be stored for a longer period please proceed as set out in chap. 6.

10
Abkürzungen
The following abbreviations are being used:
CE
chap.
diam.

Compressor end
Chapter
Diameter

e.g.
fig.
No.
RPM
sec.

For example
Figure
Number
Revolution per minute
Section

Temp.
TC
TE

Temperature
Turbocharger
Turbine end

+

Working steps / Enumeration
Add. working steps for options
Notes for assembling
Conformité Européenne
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Rating plate Turbocharger

ABB

ABB Turbo Systems Ltd
Turbocharger

HZTL 428 765 P.

Type

HT

n Mmax

1

n Bmax

2

1

s

t Mmax

1

t Bmax

2

°C

6
7

8

kg

3

4

5

Application according to
the Operation Manual
made in Switzerland

Operational limits:
1

n Mmax, t Mmax: Turbocharger - operational limits at engine overload (110%).

2

n Bmax, t Bmax:

For test trials only, if not otherwise agreed with the engine
manufacturer.

n
t

Turbocharger - operational limits in service.

= Turbocharger speed
= Exhaust gas temperature before turbine

Inspection and replacement intervals for turbocharger components:
3

Inspection intervals for the plain bearings in 1000 h

4

Replacement interval for the compr. wheel in 1000 h
Unless otherwise stated: 100'000 h

5

Replacement interval for the bladed shaft in 1000 h
Unless otherwise stated: 100'000 h

Further descriptions:
6

Customer part-number

7

Space for the special design designation

8

Max. weight of the turbocharger in kg
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The conditions agreed with the engine manufacturer apply to the values stated on
the rating plate with regard to operational limits, inspection intervals and replacement
intervals.

Caution ! The turbocharger is to be used only up to the application limits specified on the
rating plate nBmax, tBmax. These are determined with the engine manufacturer for the
specific application.
Unless otherwise agreed operational limits nMmax, tMmax are allowed for test trials only.
The inspection intervals and replacement intervals for the turbocharger components
specified must be observed without fail!
Turbocharger components whose permissible operating times have expired may
not be used again under any circumstances!
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1
Basic safety instructions
The following symbols and terms are used in this operation manual for safety instructions:

Warning ! 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.

Caution ! 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 observed to the letter.

Note

Work can be carried out more efficiently and simply when work and operation
instructions marked with this symbol are observed.

Notes help to simplify your work.
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2
Special safety instructions
The instructions here are designed to ensure your safety and to promote safe handling of the
turbocharger and its operating materials.
These safety instructions must be observed when working on or operating the turbocharger.
- Work on a turbocharger only in a stable physical and mental condition.
- Wear protective clothing (helmet, ear protection, protective glasses, protective suit, gloves,
protective shoes).
- Attach individual parts and large component modules carefully to suitable lifting devices which
are in technically perfect condition and which possess adequate load-bearing capacity.
- Do not stand under suspended loads.
- For overhead assembly work use the steps and work platforms provided for this purpose.
- Do not use machine parts as steps.
- If welding work is to be carried out above the turbocharger, the air filter must be covered to
prevent damage to the filter mat.

2.1
Safety when connecting
- Work only on those connections for which you are qualified.
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2.2
Safety when commissioning and during operation
- Before starting to work make a visual inspection of the working area.
- Remove obstacles and any other objects lying around from the work area.
- Before commissioning check the turbocharger for damage or leaks.
- Refrain from any activity which could impair safety at the turbocharger.
- Inspect the turbocharger approx. every 12 hours or at least once a day for visible external
damage and defects.
- Report immediately any damage or changes in operation performance to the person/
department responsible .
- In the event of damage, shut down the turbocharger immediately and secure it against
unintended or unauthorized interference.

2.3
Safety when cleaning
- Before cleaning, protect the floor against unintended leaks of oil and operating materials.
- Wear protective clothing (oil- and petrol resistant gloves, protective suit, eye protection,
knee protection, foot protection).
- Handle operation materials and detergents with utmost caution.
- When handling solvents, protective clothing must be worn. Avoid contact with the skin,
inhalation and penetration of clothes.
- After cleaning, check electric cables for signs of wear or damage.
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2.4
Safety during disassembly and assembly
- Perform the prescribed adjustment, maintenance and inspection work at the specified intervals.
- Inform operating personnel about special work and repairs before starting.
- Keep absorbent materials available to clean up any working materials accidentally spilled.
- Ensure safe and environmentally-friendly drainage, collection and disposal of operating and
auxiliary materials.
- Assembly and disassembly work must only be performed by trained 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.!

2.5
Safety when taking out of service
- Secure the rotor against turning.
- Clean the turbocharger before mothballing.
- Wear protective clothing during mothballing the turbocharger.
- Keep the work area clean and free of oil and operating materials.
- Remove any obstacles laying around on the floor.
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3
Hazards and hazard protection
Hazards may arise during operation of, and work on, the turbocharger:
- from the turbocharger and its accessories
- from the operating materials used
- from failure to observe safety instructions
- from inadequate maintenance and inspection work.

3.1
Mechanical influences
Physical injury

Warning ! Unconsciousness and injury due to:
crushing, shearing, cutting, winding, demolishing
drawing in, knocking, stabbing, rubbing
loss of liquids under high pressure and high temperature
slipping, tripping, falling
Causes
- sharp edges, pointed parts
- crush, shear and winding areas
- fragmentation / ejection of parts
- fracture or rupture of parts due to overload
- elastic elements (e.g. springs), liquids and gases under pressure or in a vacuum
- slippery, oily work area, obstacles on the floor
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Protective measures
- Wear leather protective gloves
- Wear close-fitting protective clothing
- Tie up long hair and beards, wear hair protection
- Wear face and eye protection
- Wear protective shoes
- Keep floor, equipment and the turbocharger clean
- Ensure the availability of oilabsorbing materials and have oil collector basins ready or in
position
- Eliminate leaks

3.2
Operation and process materials
This includes all substances such as oil, grease, coolant, detergents and solvents, acids and
other hazardous substances.
Physical injury and damage to property

Warning ! Allergies, skin disease, unconsciousness, poisoning or nausea after inhalation
Injury by scalding and burning of the skin
Burning by vapours or contact with acids or alkalis

Caution ! Environmental pollution due to leakage of operation and process materials and
penetration into soil and water.
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Causes
- Inhalation of toxic gases, smoke and vapours
- Skin contact with aggressive fluids
- Clothing wet or soaked with hazardous substances
- Spilling and tipping over of vessels with operation materials
- Leakages
- 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

Protection measures
- Utmost caution when handling operation and process materials.
- Protective clothing must be worn (oil-proof, solvent-proof and acid-proof gloves, impermeable protective clothing, respiratory protection).
- Avoid skin contact and inhalation.
- Ensure that the workroom is properly ventilated.
- Observe the hazard indications on the containers for operation and process materials.
- Immediately after use, seal the hazardous substance container tight.
- Used operation materials must be collected safely in accordance with the legal provisions,
stored separately in suitable containers as prescribed, and disposed of as special waste in
an environmentally compatible manner.
- Ensure that containers with new / used operation materials are sealed tight.
- In the event of leaks or spills immediately apply a suitable absorbent material and dispose of
this in an environmentally compatible manner as special waste.
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3.3
Noise
Physical injury

Warning ! Loss of hearing, deafness
Impairments of health such as loss of balance or of consciousness, cardiac and
circulatory disturbances.
Causes
- Machine noise level in excess of 90 dB (A)
Protective measures
- Wear ear protection
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1
Oil supply
A properly designed oil supply, suitable for all modes of operation, is an important prerequisite
for trouble-free operation of the turbocharger.
Lubrication of the TPS turbocharger is normally provided by oil from the engine oil circuit. If a
separate lubrication system is used, emergency lubrication must also be provided.

Note

The engine manaufacturer's recommen-dation regarding oil selection, and oil change
intervals are to be observed.

1.1
Oil filtration

Caution ! Contaminating particles of various sizes must be filtered out of the lubricating oil in
order to avoid dangerous wear in the bearing parts, depending on the turbine
specifications and bearings used.
An oil filtration of 34 µm is specified as standard for the turbocharger. Impurities larger than
0,034 mm must be filtered from oil with a degree of separation > 99%.
An additional filter will be necessary as long as the oil is not filtered sufficiently enough.
When the flow resistance exceeds 0.5 bar during cold starting, or due to deposits of impurities,
a bypass has to respond to secure the oil supply to the turbocharger by by-passing the filter.
Before putting into operation check the oil filters for cleanliness.

Note

Regarding filter fineness and grade of separation observe the engine manufacturer's
recommendations.
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1.2
Lubricants
All engine lubricating oils are acceptable.

1.3
Oil inlet viscosity and temperature
The oil inlet temperature must not exceed 105°C. The permissible oil inlet viscosities and oil
inlet temperatures are shown in the following diagram.

0,5
1000

Kinematische Viskosität / mm2/s = cSt
Kinematic viscosity / mm2/s = cSt

500
0,4
Zulässiger Bereich
Permissible range

170
100
0,3

SAE 40
50
0,2

SAE 30
SAE 20W

20
0,1

SAE 10W

12
10
0
8

-0,1
10
2,452

202,472

30

2,49240

50
2,512

60

2,532
70

802,552

90

2,572
100

110 2,592
120

Oeleintrittstemperatur / °C
Oil inlet temperature / °C

Note

The lower temperature limit may be fallen below briefly when starting the engine.
The oil inlet temperature, however, should not fall below 10°C.

1.4
Oil pressure
The oil pressure (gauge pressure) before the turbocharger should lie between 2.0 ... 4.5 bar at
loaded engine and at least 0.2 bar at idling.
With cold oil a higher oil pressure up to 8 bar is permitted briefly during the starting phase.
The oil pressure should not exceed at 1.0 bar pre- and post lubrication (see also point 1.9.3,
details concerning oil tightness)

Note
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Inspection during putting into operation
Inspection work includes preventive visual controls, as well as monitoring and measurement to
ensure the correct functioning of the turbocharger. These serve as an aid for the recognition of
deviations before and during putting into operation in order to prevent damage to the machine.
- Control and measurement checks must be carried out at the listed inspection points at the
intervals quoted below.
- Before and during inspection work, the safety instructions cited in chap. 1 must be observed.

2.1
Outline of inspection work
Inspection symbols and intervals

Inspection location

Inspection point
(visible in the outline)

Inspection point
(not visible in the outline)

Inspection

Recording of measurement values

Abbreviations for the inspection times
Before

before putting into operation

After

after putting into operation
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Before

After

Fig. 2-1
Outline of inspection work

ABB

10331_EN
-B-

ABB Turbo Systems Ltd

Turbocharger Operation Manual TPS

Chapter 2

Putting into operation

Page 7

Outline of inspection work

Item

Interval inspection
time
before
putting into operation

Inspection point

see

Oil pipe pressure gauge

- check oil pressure

engine manual

Air filter segment

- check for damage

chap. 3

Gas, air, oil lines V-Clamps - check for leaks

sec. 2.3

Charger speed

- measure

chap. 3

- measure

chap. 3

- measure before and after
turbine and compressor
and oil supply at various
engine speeds

chap. 3

after
putting into operation Charger pressure

Temperatures

ABB Turbo Systems Ltd
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2.2
Inspection before
putting into operation

Caution ! Before putting first time the turbocharger into operation all oil pipes have to be
throughly flushed with warm oil. The turbocharger has to be bypassed by a separate
line.
Always operate the prelubrication system before starting the engine. The turbocharger must be supplied with oil from the first moment of starting.
- Check the oil pressure of the oil supply lines.
- Check that the monitoring devices are functioning.

2.3
Inspection after
putting into operation
- After the engine has been started up, check all gas-, air-, and oil-lines, as well as the Vclamps for leaks.

Note

In the first hours after commissioning lubricants and pastes used while assembling
the turbocharger liquefy or evaporate and can be discharged as an oily fluid .
If further oily fluid is subsequently discharged, a search should be made for a
possible oil leack as the cause. The tightness of the oil supply to the turbocharger
should be checked first. If this is satisfactory, an authorized ABB Turbo Systems
Ltd. service station should be contacted.

- Measure the speed, oil pressure, temperatures before and after turbine and compressor and
the charge pressure at various engine outputs.
- Compare the measured values with those of the inspection report, taking into account the
different operation conditions.

Caution ! Before shuting down the engine let it idle for appr. 5 - 10 minutes to allow the heat in
the bearings to dissipate by the circulating oil.
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2.4
Inspection after the first
100 service hours
After the first 100 service hours clean or change the oil filter (see chap. 3).

3
Putting into operation after
out of service period
- Check and clean the exhaust pipe before the turbine for eventual combustion residues and
foreign objects.
- Start up the engine lubricating oil circulation system.
- Check air supply lines or filter segments for any foreign objects and clean if necessary.
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Operation and maintenance
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1
Inspection
Inspection work during operation includes visual checks, as well as monitoring and measuring
in order to ensure correct functioning of the turbocharger. This serves as an aid for the
recognition of deviations during operation in order to prevent damage to the machine.
- Control and measurement checks must be carried out on the listed inspection points at the
intervals quoted below.
- The safety instructions cited in the corresponding chapters must be observed in the course
of all inspection work.

1.1
Outline of inspection work
Inspection symbols and intervals
Inspection location

Inspection point
(visible in the outline)
Inspection point
(not visible in the outline)
Inspection

Recording of measurement values
Abbreviations for inspection intervals
25 - 50 [h]

after every 25-50 service hours

see eng.
manuf.

see engine
manufacturer

r. plate or
8'000 - 12'000 [h]

see rating plate or
every 8'000 - 12'000 service hours
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Inspection work

25 - 50 [h]

see eng. manuf.

r. plate or
8'000 - 12'000 [h]

Fig. 3-1
Outline of inspection work
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Outline of inspection work

,WHP

,QVSHFWLRQLQWHUYDOVDFF
WRVHUYLFHKRXUV
(YHU\WR>K@
VHHHQJLQHPDQXI

,QVSHFWLRQ
SRLQWV

- check
Operation data - enter in the log book
- establish the cause of deviations
- clean or replace oil filter with engine at a
Oil filter
standstill

VHHUDWLQJSODWHRUHYHU\
Turbocharger
  >K@

ABB Turbo Systems Ltd

,QVSHFWLRQPHDVXUHPHQWDGMXVWPHQW

VHH
sec. 1.2
sec. 1.5
chap. 4
sec. 1.3

chap. 5
- disassembly the turbocharger
- check tolerances
- clean turbine and compressor casing and
sec. 1.4
check for any cracks and erosion / corrosion
- clean bearing casing, blow out oil holes
- clean nozzle ring and check for any cracks
and erosion
- Inspection and evaluation of the shaft and
sec. 1.4
bearing parts must be performed by an official
chap. 7
service station of ABB Turbo Systems.
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1.2
Inspection every
25 to 50 hours
- The operating data of the exhaust gas turbocharger must be recorded regularly every 25 to
50 hours and entered in the machine logbook (see sec. 1.5).
- If the operation data deviates significantly from the data in the inspection report the causes
must be established in accordance with chap. 4.
- Call an authorized ABB service station (see chap. 7) if the reasons for the deviation cannot
be established.

1.3
Inspection according to data from engine manufacturer
- During engine shut-down clean or replace the oil filter.

1.4
Inspection every
8 - 12'000 hours
- Check the turbine and compressor wheels for any damages.
- Check turbine- and compressor casing for any cracks and for erosion / corrosion.
- Check the nozzle ring for any cracks and erosion.
The operation life of the plain bearings mainly depends on the quality of the oil filtration.

Caution ! The first inspection and assessement of the bearing parts has to be carried out acc.
to the rating plate or after 12'000 service hours.
These inspections must be performed by an official service station of ABB Turbo Systems Ltd.
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1.5
Entries in the machine logbook
Monitoring of the machine plant provides information about the performance of the turbocharger.
The following operation data and measurement values must be entered regularly in the machine
logbook:
- Output and speed of the diesel engine
- Air intake temperature
- Pressure loss in the air filter
- Pressure of the charge-air
- Pressure drop in the cooler
- Exaust gas temperature before and after the turbine
- Lub oil pressure, lub oil temperature
If provided:
- Air temperature after compressor and after the charge-air cooler
- Speed of the turbocharger

In the event of measurement values which deviate significantly (see the specifications of the
engine manufacturer and chap. 4), establish the cause.
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Bearing casing
Speed sensor

Flange plug
Alternative fitting

Plug

Sealing disc

Voltage limiting module
Gasket

Screw plug
Line amplifier (option)
Connecting cable

Fig. 3-2
Mounting the transmitter
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2
Monitoring
2.1
Speed measurement
TPS turbochargers can be fitted optionally with a speed transmitter system for measuring the
turbocharger speed. This speed sensor, in conjunction with the corresponding measuring units
or monitoring systems (not part of the delivery), permits continuous remote monitoring of the
turbocharger speed. With continuous monitoring of the engine installation, the turbocharger
speed can be used as a suitable control parameter.
The line amplifier can be procured as an additional option to the described speed measuring
system.
A reduction in turbocharger speed can signify:
- Damaged turbine or bearing
- Defects on the cylinder connected pulse charging system

Note

With 4-stroke applications severe con-tamination of the turbine can be a cause of
an increase in turbocharger speed.

Possible reasons for the breakdown of the speed indicator:
- Defects in the speed sensor system, in the connecting cable, in the measuring unit or power
supply. (if necessary at the line amplifier or line amplifier power supply)
- Turbocharger damage.

Note

If the speed indication fails, it is recommended that the engine output be reduced to
idling and the engine stopped. The cause of the failure should then be determined.
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Installation
If the speed transmitter system is not fitted on the turbocharger when delivered, it is supplied in
a separate packing together with cable.
To fit the transmitter, depending on the position required, it must be screwed into the left or
right-hand threaded hole in the bearing casing. The screw plug with gasket in this thread must
first be removed. It must be ensured that the sensor is screwed firmly without gasket to its stop
with the tightening torque (see cap. 5, sec. 4, part no. 86505).

Exchanging or retrofitting the speed transmitter

Note

ABB

We recommend that retroactive fitting or exchanging of the speed transmitter system
should be performed by an ABB service station.
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2.2
Surging of turbocharger
Surging of the turbocharger can occur with certain engine operating states, such as rapid load
removal or while manoeuvering, particularly with high engine loads. The general direction of
flow in the compressor is then temporarily reversed. Although surging leads to increased load
of individual turbocharger components, sporadic pulses do not generally affect safe operation
of the turbocharger.

Vorsicht! The following components can be damaged by continuous or periodically recurring
surging:
- compressor wheel (vibration fractures, etc.)
- turbine blades (cracks)
- bearings (overheating)
- filter silencer

Note

Action to be taken:
The operating safety of the turbocharger is no longer ensured with continuous or
periodically recurring surging. The operator, together with the engine manufacturer or
next ABB service station (see chap. 7), must take immediate action to eliminate the
surging.
The above mentioned components should be inspected for damage and replaced in
case of doubt.

2.3
Rubbing of rotating parts
Mild, uniform wear around the circumference of rotor components, caused by slight local
rubbing against adjacent components, is non-hazardous and permissible. This slightly reduces
the length of the blades in the compressor or turbine. Certain tolerances must be observed to
avoid a significant loss in efficiency.

Note

The check on dimensions must be carried out by an official ABB Service Station.
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3
Cleaning work
Regular cleaning should ensure fault-free operation of the turbocharger and its fittings.
- The external condition and the degree of contamination of the cleaning points listed below
must be established by visual checks at the intervals quoted.
- During all cleaning work the safety instructions in the respective chapters must be observed.

3.1
Safety instructions
When handling detergents, solvents, acids and alkalis be sure to observe the respective safety
directions on the manufacturers label and in the operation manual. Observe also the instructions
for the environmentally compatible collection, storage and disposal of these substances (see
chap. 1).

Warning ! Cleaning work should be carried out outdoors due to explosion hazards. If this is
not possible, ensure that there is adequate ventilation.
Before beginning cleaning work in confined spaces, extinguish open flame (including
cigarettes!) due to the danger of explosion.
Always wear protective clothing (solvent- and acid resistant gloves, body protection
and eye protection). When using chemical cleaning agents the instructions and
warnings of the manufacture must be observed.
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3.2
Outline of cleaning work
Cleaning symbols
Cleaning location

Cleaning point
(visible in the outline)
Cleaning point
(hidden in the outline)

Visual check

Washing

Abbreviations for cleaning intervals
as reqd.

as required

see eng.
manuf.

see engine
manufacturer
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Cleaning work

see eng. manuf.

as reqd.

Fig. 3-3
Outline of cleaning work
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Outline of cleaning work

&OHDQLQJ
&OHDQLQJ DV
VHH
,WHP &OHDQLQJSRLQW
PHDVXUHV UHTXL HQJLQH
UHG PDQXI
- Silencer

- cleaning

- Compressor

- wet
cleaning

- Turbine

- wet
cleaning

ABB Turbo Systems Ltd
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[

[

3UHOLPLQDULHV
- Dismantle silencer
- Insulating material
- engine at normal
operation
- high compressor
speed

&OHDQLQJDJHQW

VHH

- dry clean

sec. 3.3

- pure water

sec. 3.4

- adjust engine output
- max. gas temperature
- pure water
before turbine
400-450°C (673-723 K)

sec. 3.5

10332_EN
-A-

ABB

Chapter 3

Turbocharger Operation Manual TPS

Page 16

Operation and maintenance

81136
81137

81266

81270

81265
Fig. 3-4
Silencer
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3.3
Cleaning the silencer
If provided:
+ Cleaning the filter ring (81265):
The filter ring can be replaced or cleaned by washing.
Note

To ensure satisfactory operation during the washing, it is advisable to fit a new filter
(twin-pack filter ring available).

Caution ! Wash or replace the filter ring every 500 operating hours. The filter ring must not be
washed more than five times.
+ Washing the filter ring:
Rinse with water (up to 40°C) using fine washing powder or, if very dirty, soak it. Squeeze it
out carefully. Rinse in cold water. Avoid high mechanical stress (wringing out, powerful
water jet).
+ Dry thoroughly before fitting.
For cleaning, dismantle the silencer:
- Loosen the tension bands (81270) and remove the cover grid (81266) (see fig. 3-4).
- Withdraw the cover sheet-metals (81137), bend them and remove the felt segments (81136).

Caution ! During cleaning take care that the felt segments do not become wet.
- Remove dirt with a soft brush or dry compressed air.
- Heavily soiled felt segments should be replaced by one of our Service-Stations (see chap. 7).

Caution ! Damaged tension bands must be replaced by new ones.
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3.4
Cleaning the compressor

Note

The following guidelines apply to the cleaning of the compressor with water, insofar
as this is permitted by the engine manufacturer.

During operation the compressor of the turbocharger may deposits of dirt.
The compressor can be cleaned while in operation by water injection. This method is suitable
as long as the amount of dirt is not excessive. In the case of very heavy, hardened deposits the
compressor must be dismantled to be cleaned.
With this cleaning method, the water does not act as a solvent. The deposits are removed
mechanically by the impact of the droplets.

Caution ! To prevent corrosion, use only pure water. Never use salt water!
The water should also be free of all cooling water treatment additives which could
form deposits on the compressor.
Periodic cleaning prevents or delays excessive build-up of dirt but in no way replaces the usual
overhauls where the turbocharger is completely dismantled.
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Applicable instructions
- Water injection should be done when the engine is at rated operating temperature and
under full load, i.e. with the compressor running at high speed.
- The whole water volume should be injected within 4 ... 10 seconds.
- The success of the cleaning operation can be recognized by the charging pressure or
scavenging pressure, and also by the exhaust temperatures.
- An unsuccessful cleaning process should be repeated after an interval of 10 minutes at the
earliest.
- After cleaning the compressor, the engine should run under load for at least a further 5
minutes.
- The time interval between periodic cleaning is largely dependent upon the operating conditions, but as a rule cleaning should be performed every 24 to 72 hours of operation.
- These guidelines are valid exclusively for cleaning the turbocharger with water and on the
condition that the engine manufacturer accepts the procedure.
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Air suction branch axial

Silencer

Air suction branch radial

W

W
W

D

W

A
B
C

Fig. 3-5
Cleaning the compressor with dosing vessel
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Operating the dosing vessel
1. Remove the screw plug (A).
2. Fill the vessel (C) with 0,4 dm3 pure water.

Caution ! In order to prevent corrosion, only fresh water should be used, and never salt water!
3. After filling tighten the screw plug (A).
4. Actuate the valve lever (B) towards the spring and hold it for about 10 seconds until all the
water has been injected.

Function
By actuating the valve lever compressed air from the turbocharger enters the vessel through the
line. The compressed air presses the water through a permanently open duct in the bottom of the
vessel into the line and from there into the compressor.

Note

After cleaning, the exhaust gas temperatures and the values for the charging or
scavenging pressure must return to normal.
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3.5 Cleaning the turbine

General
The combustion of heavy oil in diesel engines causes contamination of the turbine blades and
nozzle rings of the turbochargers. Heavy oil of particularly poor quality in conjunction with a
high exhaust gas temperature, as present in 4-stroke engines, can result in extremely hard
deposits particularly on the nozzle ring.
The results are low turbine efficiency, increased exhaust gas temperatures, higher charging
and firing pressures and lower engine output.
Operating experience has shown that the intervals between overhauls can be lengthened by
periodic cleaning during operation. Wet cleaning of the turbine blades and nozzle ring as
described below can be used for 4-stroke applications using heavy oil as fuel and gas engines
with heavier contamination (e.g. landfill gas).
For other applications usually no turbine cleaning is necessary.

Note

Regular cleaning of the turbine during operation prevents or retards excessive
formation of deposits.

This cleaning operation does not substitute the usual maintenance work for which the
turbocharger must be completely dismantled.
Turbochargers which are contaminated to a high degree cannot be cleaned in this way.
In this case the rotor must be cleaned by an official ABB Turbo Systems Ltd.service centre (see
chap. 7).

Wet cleaning
Wet cleaning is used for the TPS turbocharger.
The thermal shock principle, in conjunction with a subsequent flushing phase, is used for
cleaning the turbine components in operation. This cleaning process detaches the layer of
scale on the material surfaces of the turbine components.

Caution!

ABB

Only clean, fresh water is recommended for wet cleaning with no additives or
solvents.
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Take care to observe the instructions of the engine manufacturer for wet cleaning.

- In order to achieve the desired thermal shock effect during wet cleaning, the temperature
before the turbine TTl must be between 400°C (673 K) and 450 °C (723 K).

Caution ! The temperature before turbine TTI = 450 °C (723 K) must not be exceeded during
cleaning for reasons of material strength.
If the exhaust gas temperature for wet cleaning can be reduced, we recommend this
should be done as far as possible, to spare the material, but the exhaust gas
temperature should not be reduced below 400°C (673K).
The specified water injection pressure and duration of water injection must be
observed.
Smaller volumes of water can lead to an inadequate cleaning effect. Larger volumes
result in impermissible thermal stresses.
Clean fresh water without cleaning agents or solvents should be used.
- If several turbochargers delivering to the same air receiver are fitted to one engine they
should be cleaned in turn.
Cleaning all turbochargers at the same time causes a greater decline in engine output.
- The engine should be allowed to continue running for 10 minutes after a wet cleaning
process to avoid corrosion on the inner surface of the housing.
- The turbine components should be cleaned approx. every 200 operating hours.
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Requirement of water supply
The absolute static water pressure pWT before the water connection to the turbine casing must
be min. 1.5 bar above the absolute turbine inlet pressure during injection (pWT - pTi > 1,5 bar).
It may be necessary to reduce the engine load during cleaning.
- pWT = absolute static pressure before water connection on turbine casing
- pTi = absolute static pressure before turbine

Cleaning procedures

1. Check that the temperature before the turbine TTi is between 400°C (673 K) and 450°C (723
K). The engin output should be adjusted if necessary.
The engine output must also be reduced if pWT - pTi < 1,5 bar.
If TTi = 400 °C can not be reached, the tempe-rature should be adjusted as high as
possible.
2. Check that water supply is assured.
3. Cleaning process:
a) Open shut-off valve.
b) Inject water at pressure pWT for 15...30 seconds.
(15 seconds is recommended as standard. The injection time should be increased if the
cleaning effect is not satisfactory after 15 seconds and if the engine operation permits.)
c) Re-heating phase of turbocharger components for time th according to table "cleaning
parameters".
d) Repeat points b) and c) until water has been injected three times.
e) This completes the turbine cleaning process. The shut-off valve must be closed.

Note

ABB

If an engine is charged by several turbochargers, the turbines should be cleaned in
succession to save time, i.e. during the reheating phase of one turbocharger, water
injection can take place for the next.
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Cleaning parameters

Type

Temperature Absolute water Injection time Water volume Interval between
Number of water
per injection per injection 2)
injections
before turbine pressure 1)
injections
[s]
[min]
[°C]
[bar]
[l]

736

400 ... 450

3,5 ... 6,0

15 ... 30

1,5 ... 3,5

3

3

736

400 ... 450

3,5 ... 6,0

15 ... 30

2,0 ... 5,0

3

3

736

400 ... 450

3,5 ... 6,0

15 ... 30

3,5 ... 8,0

3

3

736

400 ... 450

3,5 ... 6,0

15 ... 30

4,5 ... 10,0

5

3

1) before the water connection on the turbine casing during the cleaning
2) Water volume depends on pressure before turbine, water injection pressure and injection
time

Caution ! The water volume rate is specified per turbocharger.
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4
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 Outline of Maintenance work.

Warning ! Failure to carry out the maintenance work within the prescribed intervals can lead to
damage and inoperation of the turbocharger.
The safety instructions in the respective chapters must be observed for all maintenance work.
Keep lubrication and process materials ready.

4.1
Outline of maintenance work

VHHUDWLQJSODWHDQGRU
VHUYLFHVWDWLRQ

VHH

- replace compl.

[

sec. 4.2

Compressor wheel

- replace

[

sec. 4.3

Turbine

- replace

[

sec. 4.4

0DLQWHQDQFHSRLQW

Bearings

ABB
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4.2
Intervals for replacing the bearings
The bearings must be inspected if damaged or at least according to the data on the rating plate
and/or the service station (see chap. 0).
The service life of the bearings depends on the fineness of the lubricating oil filter and the
operating conditions.
The bearings are changed by an official service station of ABB Turbo Systems.

4.3
Intervals for replacing the compressor wheel
The compressor should be changed if damaged or least according to the data on the rating
plate and/or the service station (see chapter 0).
The compressor wheel is changed by an official service station of ABB Turbo Systems.

4.4
Intervals for replacing the turbine
The turbine should be changed if damaged or at least according to the data on the rating plate
and/or the service station (see chapter 0).
The turbine is changed by an official service station of ABB Turbo Systems.
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1
Troubles, causes, remedies

Trouble

Location

Cause
- faults in injection system

Engine
- faults in exhaust system
- lack of air, e.g. filter blocked by dirt
- compressor / turbine contaminated
Exhaust gas Turbocharger
- Exhaust gas back pressure too high
temperature too
high, engine
- turbine damaged or eroded
performance
and speed
- dirt in the cooler
unaltered
Charge-air
cooler

Engine

Charge air
pressure too
low, engine
performance
and speed
unaltered: air
intake normal

Remedy

see

- repair or consult
engine manufacturer
- clean

Chap. 3

- clean

Chap. 3

- clean or repair boiler
- call service station

Chap. 7

- clean

- insufficient cooling water

- top up

- cooling water inlet temperature too
high

- check / clean
cooling system

- insufficient ventilation

- improve ventilation

- leak in the air receiver

- repair

- leak in the gas duct between engine - repair
and turbine
- injektion incorrectly adjusted

- adjust correctly

- manometer indication defective

- replace manometer

- leaks in the line to the manometer

- repair leak

- dirt in the air filter causing,
excessive pressure loss
Turbocharger
- dirt in the compressor / turbine
- turbine / compressor damaged

- clean

Chap. 3

- clean

Chap. 3

- call service station

Chap. 7

- exhaust gas back pressure too high - clean boiler or
exhaust gas silencer
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Trouble
Charge air
pressure too
high, engine
performance
and speed
unaltered

Vibrations

Troubleshooting

Location

Engine

Cause
- faults in the injection system

- adjust correctly

- injection system incorrectly adjusted

- adjust correctly

- engine performance higher than
assumed

- check engine
performance

Turbocharger - manometer indication incorrect

Turbocharger

Remedy

- replace manometer

- rotor unbalance due to heavy
- call service station
contamination of compressor / turbine

Chap. 7

- turbine or compressor damaged

- call service station

Chap. 7

- bearing defect
- bearing damaged

- call service station
- call service station

Chap. 7
Chap. 7

- call service station

Chap. 7

- check

Chap. 3

- call service station
- clean

Chap. 7

Noises on
- rotor rubbing
running down,
time too short, Turbocharger
- dirt in turbocharger
reluctant
starting
- foreign bodies in the turbocharger
- oil filter choked with dirt

- damaged pump for oil circulation
- check
Pressure of
lubrication oil Turbocharger
- axial or radial play of the rotor to large - call service station
too low

Constant
surging of the
turbocharger

- manometer indication incorrect
- increased flow resistance due to:
Turbocharger

Engine

see

Chap. 7

- replace manometer

- dirt in the charge air cooler or silencer - clean

Chap. 3

- heavy deposits of dirt in the
compressor / turbine
- exhaust gas pressure increased after
the turbine, because the boiler or the
exhaust gas silencer are dirty
- grid dirty

Chap. 3

- clean
- clean

- clean

Call the service station if the cause of the surging cannot be detected.
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Disassembly and assembly

1
Weights

Warning ! Attach individual parts and large component modules carefully to suitable lifting devices
in technically perfect condition and with adequate load-bearing capacity. Do not guide
ropes over sharp edges or protect the ropes from sharp edges with suitable measures.
Do not stand under suspended loads (see chap. 1).

Turbocharger

TPS

Turbocharger complete:
[kg]

48

110 *)

52

160 *)

57

260 *)

61

450 *)

*) without silencer / air suction branch
without gas outlet elbow
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3
2

V-clamp
connection

1

Latches connection
7
6
5

12
9

11

4

10

V-clamp
connection

8

Latches connection

Fig. 5-1
Weight of assemblies
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Assemblies

Position

Designation

Weight
[kg]
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

Burst ring

2

3

5

12

1 entry

32

47

77

130

2 entrys

35

50

86

145

3 entrys

--

53

96

162

4 entrys

--

--

93

--

10

Turbine casing with external burst protection

11

Gas outlet ﬂange

4

8

16

30

12

Gas outlet elbow

18

25

40

56
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Turbocharger without insulation

Turbocharger with insulation
B




1

2

A

3

Fig. 5-2
Removing and installing the turbocharger
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2
Removing and installing the turbocharger
- Disconnect all gas and air lines in accordance with the engine manufacturer’s instructions.
If provided:
+ Remove insulation as follows:
- Remove screws and plate (A) of bearing casing insulation (see Fig. 5-2/1).
- Remove remaining screws of bearing casing insulation (B).
- Lift off bearing casing insulation. This can be squeezed for easier removal.
+ Disconnect speed measurement.
- Check the lifting equipment.
Turbocharger without gas outlet elbow:
+ Attach lifting equipment to bearing casing (see Fig. 5-2/1).
Turbocharger with gas outlet elbow without insulation:
+ Loop lifting equipment around the gas outlet elbow and secure to bearing casing (see Fig.
5-2/2).
Turbocharger with gas outlet elbow and with insulation:
+ Fix lifting gear with an eye bolt and nut to the ﬂange of the gas outlet elbow and the bearing
casing (see Fig. 5-2/3).

Caution ! Take into account the turbocharger weight when selecting a suitable rope.
- Release ﬁxing screws on bearing casing.
- Lift the turbocharger from the engine.
- Cover oil connections.
Note

Disassembling of the turbocharger is possible only with the set of tools.

To install the turbocharger follow these instructions in the reverse order.
- Putting into operation according to chap. 2.
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Air suction branch

Silencer

72020

Fig. 5-3
Removing the silencer / air suction branch
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Caution ! Further disassembly and assembly work as described in this chapter must be carried
out by a trained mechanic of an ofﬁcial service station of ABB Turbo Systems Ltd. !

3
Disassembling and assembling the turbocharger
- Disconnect all air lines in accordance with the engine manufacturer’s instructions.
If provided:
+ Remove screws of compressor casing insulation and dismantle insulation.
- Release V-clamp (72020) and remove silencer or air suction branch (see Fig. 5-3).

Caution ! Take into account the weight of turbocharger parts when selecting a suitable rope.
Check lifting equipment and secure properly.
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1

90230

72030
77000
90042
77005

72020

2

72000

A

B
Fig. 5-4
Removing the compressor casing
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Turbocharger with V-clamp connection
- Release V-clamp (72030) slightly and turn the compressor casing upwards until the ring bolt
(90230) can be hooked on to the lifting equipment (see Fig. 5-4/1).
- Release V-clamp fully (72030) and remove compressor casing (72000) with wall insert (77000)
and O-ring (77005).

Note

If the compressor casing cannot be easily detached, it can be pressed off against the
turbine casing with the press-off tool (90042). For this purpose the two cover-plates
(A+B) of the turbine casing insulation must be removed,
(see Fig. 5-4/2).

Caution ! A high axial force can be produced with the press-off tool and the rotor can be damaged if the tool is not used properly (too much pressure on one side). Both sides should
therefore always be pressed alternately without too much pressure on one side.
Fit compressor casing in the reverse sequence.

Note

O-ring gaskets should always be exchanged - see service kit sec. 5.
Clean V-clamps (72020/72030) thoroughly before assembly. Lubricate thread of Vclamp and inside of proﬁle with Antiscuff (or similar high temperature grease).

- Put into operation according to chap. 2.
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72011

1

72012

90230

77000

90042
77005
72000
72020

2

A

Fig. 5-5
Removing the compressor casing
TPS 48 ÷ 61 D/E/F33
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Turbocharger with latches connection
TPS 48 ÷ 61 D / E / F33:
- Release screws (72011) slightly and turn the compressor casing (72000) upwards until the ring
bolt (90230) can be hooked on to the lifting equipment (see ﬁg. 5-5/1).
- Release screws (72011) and remove clamping strap (72012).
- Remove compressor casing (72000) with wall insert (77000) and O-ring (77005).

Note

If the compressor casing cannot be easily detached, it can be pressed off against the
turbine casing with the press-off tool (90042). For this purpose the two cover-plates
(A+B) of the turbine casing insulation must be removed.
(see ﬁg. 5-5/2)

Caution ! A high axial force can be produced with the press-off tool and the rotor can be damaged if the tool is not used properly (too much pressure on one side). Both sides should
therefore always be pressed alternately without too much pressure on one side.
Fit compressor casing in the reverse sequence.

Note

O-ring gaskets should always be exchanged - see service kit sec. 5.
Clean clamping strap (72012) and V-clamp (72020) thoroughly before assembly. Lubricate thread of V-clamp and inside of proﬁle with Antiscuff (or similar high temperature
grease).

- Put into operation according to chap. 2.
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3
90230

72011

72012

77000

90042
77005
72000
72020

4

2

TPS.. F31 / F32

72041
72040
79000

72000

Fig. 5-5
Removing the compressor casing
TPS.. F31 / F32
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TPS.. F31 / F32
- Release screws (72011) slightly and turn the compressor casing (72000) upwards until the ring
bolt (90230) can be hooked on to the lifting equipment (see ﬁg. 5-5/1).
- Release screws (72011) and remove clamping strap (72012).
- Remove compressor casing (72000) with diffuser (79000), wall insert (77000) and O-ring
(77005).
- Loosen screws (72041) and remove with guide washer (72040) and diffuser (79000) from compressor casing (72000) (see ﬁg. 5-5/4).

Note

If the compressor casing cannot be easily detached, it can be pressed off against the
turbine casing with the press-off tool (90042). For this purpose the two cover-plates
(A+B) of the turbine casing insulation must be removed.
(see ﬁg. 5-5/2)

Caution ! A high axial force can be produced with the press-off tool and the rotor can be damaged if the tool is not used properly (too much pressure on one side). Both sides should
therefore always be pressed alternately without too much pressure on one side.
In turn, istall the diffuser reversly onto the compressor casing and ﬁx the compressor casing.

Note

O-ring gaskets should always be exchanged - see service kit sec. 5.
Clean clamping strap (72012) and V-clamp (72020) thoroughly before assembly. Lubricate thread of V-clamp and inside of proﬁle with Antiscuff (or similar high temperature
grease).

- Put into operation according to chap
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C
90400
42001

52410

42013

90042

86505

A

Fig. 5-6
Removing the cartridge group
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3.1
Removing the cartridge group
Turbocharger with V-clamp connection
- Check lifting equipment and ﬁx to bearing casing (42001) (see ﬁg. 5-6).

Caution ! Take into account the cartridge group weight when selecting the rope.
If provided:
+ Remove the screws in the two plates (A+B) of the gas outlet casing insulation and dismantle
the plates.
+ Unscrew speed sensor (86505).
- Apply penetrating oil to screw thread of V-clamp (52410) and allow time to take effect.
- Release and remove V-clamp (52410) with hex. socket insert (90400).
- Release and remove ﬁxing screws (C) of bearing bracket (42001).
- Remove cartridge group and gasket (42013).

Note

If the bearing casing cannot be easily detached, it can be pressed off against the turbine casing with the press-off tool (90042) (see photo).

Caution ! A high axial force can be produced with the press-off tool and the rotor can be damaged if the tool is not used properly (too much pressure on one side). Both sides should
therefore always be pressed alternately without too much pressure on one side.
- Cover oil connections

Note

The V-clamp (52410) is to be replaced always by a new one - see service kit sec.5.
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1

56005
56001

90070

2

90012

42012
79000
42008

90012

Fig. 5-7
Removing the cartridge group
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- Withdraw the nozzle ring (56001) with both extractor devices (90070) and the service support
(90012) (see ﬁg. 5-7/1).
If provided:
+ Remove lamellar gasketring (56005).
- Place cartridge group on service support (90012) and screw tight (see ﬁg. 5-7/2).
- Release screws (42008) and remove diffuser (79000) and O-ring (42012).
- Measure axial and radial clearances (see sec. 3.5).
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C
51007

51003

42001

51002

90042
86505
90042

A
51006
Fig. 5-8
Removing the cartridge group
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3.2
Removing the cartridge group
Turbocharger with latches connection
- Check lifting equipment and ﬁx to bearing casing (42001) (see ﬁg. 5-8).

Caution ! Take account of cartridge group weight when selecting the rope.
If provided:
+ Remove the screws in the two plates (A+B) of the gas outlet casing insulation and dismantle
the plates.
+ unscrew speed sensor (86505)
- Apply penetraiting oil to screw threads (51006) and allow time to take effect.
- Release nuts (51007) and remove Verbus-disc (51003) and clamping strap (51002).
.
- Release and remove ﬁxing screws (C) of bearing casing (42001).
- Remove cartridge group.

Note

If the bearing casing cannot be easily detached, it can be pressed off against the turbine casing with the press-off tool (90042) (see photo).

Caution ! A high axial force can be produced with the press-off tool and the rotor can be damaged if the tool is not used properly (too much pressure on one side). Both sides should
therefore always be pressed alternately without too much pressure on one side.
- Cover oil connections.

Notes

Clean clamping strap (51002) thoroughly with a steel brush and check it for damages.
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1

56005
56001

90070

2
TPS.. D / E / F33:
42012

90012
79000
42008

3

TPS.. F31 / F32

72041
72040
79000
90012

72000



Fig. 5-8
Removing the cartridge group
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- Withdraw the nozzle ring (56001) with both extractor devices (90070) and the service support
(90012) (see ﬁg. 5-9/1)
If provided:
+ Remove lamellar gasketring (56005).
- Place cartridge group on service support (90012) and screw tight (see ﬁg. 5-9/2).
TPS.. D / E / F33:
+ Release screws (42008) and remove diffuser (79000) and O-ring (42012).
- Measure axial and radial clearances (see sec. 3.5).
TPS.. F31 / F32:
+ Diffuser (79000) is ﬁxed by means of screw (72041) and guide washer (72040) onto the compressor casing.
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1

51000

2
Düsenringpressung PD

A

B
56005
56001

PD = A - B

3

42012
79000
42008

42001
90012
Fig. 5-10
Installing the cartridge group
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3.3
Installing the cartridge group
Turbocharger with V-clamp connection
Note

Always replace the O-rings - see service kit sec. 5.

If provided:
+ Install the lamellar gasketring (56005) (see ﬁg. 5-10/1).

Note

Observe the correct winding of the lamellar gasketring (56005).

- Slide the nozzle ring (56001) into the turbine casing (51000) as far as the detent. Take care for
the position of the cams.

Note

The nozzle ring must be clamped between the partition wall and the turbine casing in
order to be ﬁxed for operation.
The pressing (PD) must be calculated (see ﬁg. 5-10/2).
Contact an authorised ABB Turbo Systems service centre if the calculated value is
less than 0.1 mm.

- Measure axial and radial clearances (see sec. 3.5).
- Fix diffuser (79000) and O-ring (42012) with screws (42008) (see ﬁg. 5-10/3).
- Check lifting equipment and ﬁx to bearing casing (42001).

Caution ! Take into account the cartridge group weight when selecting the rope.
- Unscrew cartridge group and lift from service support (90012).
- Lubricate centring seat, inner part of V-clamp section and screw thread with Anti-Scuff (or similar
high temperature lubricating paste).
- Remove the temporary covers from the oil connectors.
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42013

90400

52410

A

B

Fig. 5-11
Installing the cartridge group
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- Fit cartridge group and gasket (42013) by hand as far as possible. Do not damage or displace
gasket rings (A) in the ﬁxing support when ﬁtting (see ﬁg. 5-11).

Note

If two turbochargers with left and right oil inlets are ﬁtted on one engine, a pin can be
inserted in the base as assembly safety device as a precaution against incorrect ﬁtting.
This pin (B) ﬁts in the relevant slot on the foot of the bearing casing.

- Fit V-clamp (52410) and tighten with hexagon insert (90400) with the speciﬁed tightening torque
(see table section 4). (Use a torque wrench!)
- Release and dismantle V-clamp.
- Measure the clearance between the V-strip ﬂanges at several points, using a feeler gauge. The
clearance must not exceed the calculated value (PD).

Caution ! Operation of the TPS turbocharger with incorrect axial positioning of the turbine casing
results in damage to the nozzle ring and turbine casing.
- If the calculated value is not achieved, repeat the V-clamp tightening procedure (do not tighten
V-clamp with more than the speciﬁed tightening torque), or use a puller to separate the housing
and start again.
- Fit V-clamp with the speciﬁed tightening torque.

Note

Optimum place of the V-clamp is achieved by light blows with a nylon hammer on the
cover tape.

- Retighten V-clamp with torque spanner (Observe tightening torque).

Note

The tightening torques are given in the table in section 4.
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C

42001

86505

A

B
Fig. 5-12
Installing the cartridge group
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- Fit bearing bracket (42001) with ﬁxing screws (C). Tighten ﬁxing screws to the torque speciﬁed
in table (see ﬁg. 5-12).

TPS

Fixing bolts A
[mm]

Bolt tightening torque
[Nm]

48

M 16

230

52

M 20

455

If provided:
+ Fit speed sensor (86505) and insulation plates (A/B).
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1

51000

2
56005
56001

TPS.. D / E / F33:
42012

79000
42001
42008

90012

Fig. 5-13
Installing the cartridge group
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3.4
Installing the cartridge groupe
Turbocharger with latches connection
Note

Always replace the O-rings - see service kit sec. 5.

If provided:
+ Install lamellar gasketring (56005) (see ﬁg. 5-13/1).

Note

Observe the correct winding of the lamellar gasketring (56005).

- Slide the nozzle ring (56001) into the turbine casing (51000) as far as the detent. Take care for
the position of the cams. (see ﬁg. 5-13/1).
- Measure axial and radial clearances (see sec. 3.5).
TPS.. D / E / F33:
+ Fix diffusor (79000) and O-ring (42012) with screws (42008) (see ﬁg. 5-13/2).
- Check lifting equipment and ﬁx to bearing casing (42001).

Caution ! Take into account the cartridge group weight when selecting the rope.
- Unscrew cartridge group and lift from service support (90012) (see ﬁg. 5-13/2).
- Remove the temporary covers from the oil connectors.
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2

51002

42013

1

51003
51007

A

B

3

C

42001

A
B

86505



Fig. 5-14
Installing the cartridge group
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- Fit cartridge group and gasket (42013) by hand as far as possible (see ﬁg. 5-14/1).

Caution ! Do not damage or displace gasket rings (A) in the ﬁxing support when ﬁtting (see ﬁg.
5-14/2).

Note

If two turbochargers with left and right oil inlets are ﬁtted on one engine, a pin can be
inserted in the base as assembly safety device as a precaution against incorrect ﬁtting.
This pin (B) ﬁts in the relevant slot on the foot of the bearing
casing.

- Secure cartridge group to the turbine casing with the clamping straps (51002), Verbusripp discs
(51003) and nuts (51007) with the tightening torque speciﬁed in the table (see section 4).
- Fit bearing bracket (42001) with ﬁxing screws (C). Tighten ﬁxing screws to the torque speciﬁed
in table (see ﬁg. 5-14/3).

TPS

Fixing bolts A
[mm]

Bolt tightening torque
[Nm]

57

M 20

455

61

M 24

780

If provided:
+ Fit speed sensor (86505) and insulation plates (A/B).
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A

B

Fig. 5-15
Axial and radial clearances
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3.5
Axial and radial clearances
After removing and before ﬁtting the cartridge group the axial clearance "A" and radial clearance
"B" must be measured and noted (see ﬁg. 5-15).

Note

Raise turbine slightly for correct measurement of axial clearance "A".

Used clearances
[mm]
Clearance

TPS 48

TPS 52

TPS 57

TPS 61

A min

0.08

0.1

0.12

0.15

A max

0.16

0.18

0.21

0.25

B min

0.5

0.61

0.73

0.81

B max

0.99

1.15

1.31

1.55

Caution ! If the clearances cannot be obtained, an authorized ABB Turbo Systems Ltd service
centre should be contacted.
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1

Falls vorhanden:

3

2

7

4

5

6

8
Fig. 5-16
Outline of tightening torques
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4
Table of tightening torques
For the screws in the table below, the following tightening torques must be applied:

Pos.

Tightening torques
[Nm]

Part no.
TPS 48

TPS 52

TPS 57

TPS 61

60

60

--

--

20

40

--

--

1

72020

60

60

2

72030

60 1)

60 1)

3

42008

10

10

4

52410

60 1)

60 1)

5

52432

20

40

65

65

6

51007

25

45

75

75

7

72011

35

70

105

105

8

86505

15

15

15

15

1) V-clamp connection
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5
Spare parts
When making inquiries or ordering spare parts, the following data should be speciﬁed:
- Type TPS..
- HT number
- Designation and part number
Our agents and service stations (see list of service stations in chapter 7) accept orders for spare-parts. They also provide information if special cases are not covered in the present general
instructions.

Note

The service kit 97070 is required for the work described in this manual.
The parts included in the service kits are only available as complete set.

Amount

Designation

Part no.

1

Service kit:

97070

1

Socket screw

42008

2

O-ring

42012, 81010, 82010

1

O-ring

77005

1*

Gasket

42013

1

Gasket

52406

1*

V-clamp

5241

*) TPS bearing casings with V-clamp connection only

The service kits ordered with the turbocharger should be kept complete and serviceable.
Therefore:
- any parts exchanged or missing must be replaced immediately.
- rusty parts should be carefully cleaned and greased.

Note

Parts exchanged and no longer usable must be disposed of correctly according to the
environmental regulations.
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90042

90000

90070

90400

90013
90012

90230

Note



= Available within the tool kit 90000 only
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6
Tools

90000
90012
90013
90042
90070
90230
90400

Note

Tools complete
Service support
Insert
Press-off tool
Extractor device
Ring bolt
Hex. socket insert

= Available within the tool kit 90000 only
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82000
82010
82010
81010
81000

82000

72030

3

72012

42008

42012

42013
77005

72041

72000

72040

72020
79000
77000
51100
52406
52410

52400

56001

57200
51000
57210

51002
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7
Directory of part numbers
In ALL correspondence or for ALL orders use the following part numbers and designations:

Note

Part nr.

Designation

42008
42012
42013
51000
51002
51100
52400
52406
52410
56001
57210
72000
72012
72020
72030
72040
72041
77000
77005
79000
81000
81010
82000
82000
82010

Socket screw
O-ring gasket
O-ring gasket
Turbine casing
Clamping strap
Gas outlet elbow
Gas outlet ﬂange
Gasket
V-Clamp
Nozzle ring
Burst ring
Compressor casing
Clamping strap
V-Clamp
V-Clamp
Guide washer
Screw
Wall insert
O-ring gasket
Diffuser
Silencer
O-ring gasket
Air suction branch, radial
Air suction branch, axial
O-ring gasket

= Available within the service kit only (see sec. 5)
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1
Shutting down the turbocharger
If, in case of a damaged turbocharger, the diesel or gas engine can only be shut down for a
short period for an emergency repair, then proceed as follows:
- install the blanking device (see sec. 1.1 or 1.2).

Notes

ABB Turbo Systems Ltd

10335_EN
-C-

)**

Chapter 6

Turbocharger Operation Manual TPS

Page 4

Taking out of operation

Turbocharger with V-clamp connection

1
52410
42013

90400

2

51000

52410

A

Fig. 6-1
Blanking cover
Turbocharger with V-clamp connection
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1.1
Fitting the blanking device
Turbocharger with V-clamp connection
- Remove the silencer or the air suction branch.
- Apply penetrating oil to screw thread of V-clamp (52410) and allow to take effect (see Fig. 61/1).
- Release V-clamp (52410) with hex. socket insert (90400).
- Remove the complete cartridge with compressor casing and gasket (42013).

Caution ! Take into account the weight of the turbocharger when selecting a suitable rope.
Note centre of gravity.

Note

Do not dismantle nozzle ring.

- Close the opening in the gas outlet casing with the blanking cover (A) (see fig. 6-1/2).

Note

The blanking cover can be manufactured according to the drawing (see sec. 1.3).

- Fix blanking cover with V-clamp (52410) on gas inlet casing (51000) and screw tight to
support.

Note

Clean V-clamp (52410) thoroughly with a steel brush before fitting. Lubricate thread
and internal part of profile with Antiscuff (or similar high temperature lubricating
paste).
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Turbocharger with latches connection

1
51007 51003 51002

51006

2

51000
A
51002
51003
51007

Fig. 6-2
Blanking cover
Turbocharger with latches connection
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1.2
Fitting the blanking device
Turbocharger with latches connection
- Remove the silencer or the air suction branch.
- Apply penetraiting oil to screw threads (51006) and allow to take effect (see Fig. 6-2/1).
- Release nuts (51007) and remove Verbus-disc (51003) with clamping strap (51002).
- Remove the complete cartridge with compressor casing.

Caution ! Take into account the weight of the turbocharger when selecting a suitable rope.
Note centre of gravity.

Note

Do not dismantle nozzle ring.

- Close the opening in the gas outlet casing with the blanking cover (A) (see fig. 6-2/2).

Note

The blanking cover can be manufactured according to the drawing (see sec. 1.3.1).

- Fix blanking cover with clamping straps (51002), verbus-disc (51003) and nuts (51007) on
gas inlet casing (51000) and screw tight to support.

Note

Clean clamping straps (51002) thoroughly before assembly. Lubricate threads of
studs (51006) with Antiscuff (or similar high temperature lubricating paste).
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Turbocharger with V-clamp connection

Fig. 6-3
Blanking cover
Turbocharger with V-clamp connection

)**

10335_EN
-C-

ABB Turbo Systems Ltd

Turbocharger Operation Manual TPS

Chapter 6

Taking out of operation

Page 9

1.3
Drawing blanking cover
Turbocharger with V-clamp connection

Note

The blanking cover (material: ST37) must be manufactured according to the drawing.

Blanking cover
B2
[mm]

B3
[mm]

B4
[mm]

B5
[mm]

∅ D1
[mm]

∅ D2
[mm]

∅ D3
[mm]

R1
[mm]

TPS 48 65.7 ± 0.4

60

19.1 ± 0.1

130

150

258 ± 0.2

222.7 ± 0.2

17

115

TPS 52 79.6 ± 0.4

78

20.1 ± 0.1

155

180

307 ± 0.2

265.7 ± 0.2

21

135

Type

B1
[mm]
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Turbocharger with latches connection

∅ D1

B4
B5

.R

1

B3

max. R1

x
ma

30

∅ D2

B2

B6
B1

Fig. 6-4
Blanking cover
Turbocharger with latches connection
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1.3.1
Drawing blanking cover
Turbocharger with latches connection

Note

The blanking cover (material: ST37) must be manufactured according to the drawing.

Blanking cover
Typ

B1
[mm]

B2
[mm]

B3
[mm]

B4
[mm]

B5
[mm]

B6
[mm]

∅ D1
[mm]

∅ D2
[mm]

R1
[mm]

M

TPS 48

65.7 ± 0.5

60

130

11.7 ± 0.2

1.5

150

222.7 ± 0.2

17

max. 105

M8

TPS 52

79.6 ± 0.5

78

155

14.2 ± 0.2

1.5

180

265.7 ± 0.2

21

max. 125

M8

TPS 57

98.2 ± 0.5

100

190

17.2 ± 0.2

2

220

325.7 ± 0.2

21

max. 153

M10

TPS 61

116.8 ± 0.5

120

226

20.5 ± 0.2

2.4

260

387.7 ± 0.2

25

max. 182

M10
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2
Mothballing the turbocharger

2.1
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 preservaiton or not depends mainly on the condition of the lubricating oil before
laying up.
If the neutralization factor is lower than 2 mg KOH/g no special measures need to be taken.
However, if the factor is higher the turbocharger must be dismantled after laying up, cleaned
and protective oil has to be applied on the bright parts.
If the turbocharger is left on the engine, and the engine oil replaced by a protective oil which is
circulated with a prelubrication pump prior to laying up, no measures need to be taken in
respect of the turbocharger. The residues of the old engine oil will be washed away and the
sensitive bearing parts extensively protected against corrosion.
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2.2
Taking out of operation
for over 12 months
If a charger has to be removed from the engine and stored for any length of time, the
disassembling and mothballing of the turbocharger must be done by an official service station
of ABB Turbo Systems.

Ensure that the room in which the turbocharger is going to be stored is dry and free of
condensation.

Note

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