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1 TB2-SDC.VP101-00100-M-M1A-MAN-5001 B AP Series Adjustable Profile Axial Fan Product Operation
Manual AP C

No.

1 TB2-SDC.VP101-00100-M-M1A-MAN-5001

1.1 If then,current fan design should adopt this issue carefully.

1.2 Please add the note for better understanding.

1.3
If fan outlet damper is opened prior to fan motor startup,then is it
possible to operate the run out point which will lead to harmful
situation to fan？

1.4 Fan opening time is also required to be considered？If then,how
opening time（sec）can be determined？

1.5 What kind of “need” can be considered？

1.6
If operating point of running fan is adjusted to start second fan,boiler
furance pressure will be fluctuated.Even though that,there is no
problem?

* Legend
 Purpose:
AP - For Approval
RE - For Reference
FF - For Final / FC - For Construction
F - Final / AB - As Built
INFO - For Information

Approval Status:
A - Approved
B - Approved with Comments
C - Returned for Correction
D - Rejected
N - Reference Only

Fan need 25s to reach the rated speed from startup,then open all dampers in the air duct
system within 1 minute that this 25s dosn't to be considered.

If fan is still at high speed,the air duct outlet damper should not be closed.

In this case,the fluctuation of boiler furance pressure is small,so there is no problem.

It will not be harmful to the fan.If fan outlet damper is not opened prior to fan motor
startup,fan will operat in the continuous excessively low flow condition which will be
harmful to fan.

The condition for motor's startup is  that all the preparatory work has been completed,just
like the motor has been installed correctly,the wire connection is right and so on.

Document Review Comment Sheet
 Daelim's Ref. No     :  TB2-DIC-BWBC-T-1318

Daelim's Comments Vendor’s Response

Noted.
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Thai Binh 2 Thermal Power Plant Project - PEB Comment for  Transmittal Ref. No  TB2-SDC-PEB-TV-4336

In Out

1 TB2-SDC.VP101-00100-M-M1A-MAN-5001 B AP Series Adjustable Profile Axial Fan Product
Operation Manual RE - R

No TB2PEB's Comments Item status Contractor's Response
1 This is to be an Operation and Maintenance manual.  See the following comments Note

2

The documents title indicates that it is an operation manual, yet it contains information regarding
maintenance and erection.  Please note the following;
1.  An Operation & Maintenance (O&M) manual will be submitted for each fan, not one manual to cover
all three fans.
2.  Separate Erection Manuals will be submitted for each fan.
3.  The manuals to include information regarding fan motors, lubrication system, blade pitch controller,
seal air fan (where applicable) and instrumentation.
4.  Manuals will have a list to detail ALL documents and drawings associated with the fans, motors and
lube system.
5.  Manuals are to be written with the thought that the reader is not familiar with the fans and motors.
6.  Sketches are not to be provided.  Only project drawings are to be part of the manuals.

OPEN

3

O&M, Operations - Please note the following;
1.  Provide introduction regarding general design and operating philosophy.
2.  Provide a detailed section regarding commissioning the fans, motors, lubrication system and
instrumentation.
3.  Provide detailed and specific start-up and shutdown instruction, including actions to be taken during
abnormal operating conditions.
4.  Tag numbers shall be provided when describing equipment.
5.  Project P&IDs, general arrangement and logic drawings shall be provided.
6.  Valve & Instrument Lists shall be provided.

OPEN

4

O&M, Maintenance  - Please note the following;
1.  Provide an introduction regarding scheduled maintenance.
2.  Provide specific and detailed assembly and disassembly instructions, and provide all drawings
associated with it.
3.  Provide a detailed section regarding periodic and scheduled maintenance.Include a lubrication
schedule list including;
     a.  3 international suppliers of equivalent lubricants.
     b.  Lubrication quantities (replacement and periodic fill)
     c.  Detailed lubrication limits for contaminants
4.  Provide a scheduled maintenance list based upon a time frame.  For example, 1-month, 3-months, 6-
months, etc., based upon equipment supplier recommendations.
5.  Fault, Cause & Checks to include motor and lubrication system.
6.  Detailed bearing and servomotor drawings shall be provided and identify all components including
manufacturer and part numbers.

OPEN

No Owner/PMC's Comments Item status Contractor's Response
1

2

Document Review Comment Sheet Ref. No  TB2-PEB-SDC-M1A-TVI-07552

No. Document No. Rev Purpose
Approval

StatusTitle

1.Noted and revised.
2.Noted and revised.
3.Please reference item 6,item 7,item 14,item 3.2.2.4,item 16.
4.Please reference item 15.
5.Noted and revised.
6.Noted and revised.Drawings reference TB2-SDC.VP101-00100-M-M1A-MAN-
9034~TB2-SDC.VP101-00100-M-M1A-MAN-9047.

1.Please reference item 3.
2.Please reference item 4.
3. Start-up and shutdown instruction please reference item 4.4，4.5，actions to be
taken during abnormal operating conditions please reference item10.
4.Noted and revised.(Reference Erection Manual and  TB2-SDC.VP101-00100-M-
M1A-MAN-9034~TB2-SDC.VP101-00100-M-M1A-MAN-9047 )
5.Reference Fig.8,Fig.11.
6.Please reference item 16.

1.Please reference item 5.
2.Assembly and disassembly instructions please reference "Erection manual"，
drawings  reference TB2-SDC.VP101-00100-M-M1A-MAN-9034~TB2-SDC.VP101-
00100-M-M1A-MAN-9047.
3.Please reference item 5.
A.Mobil,Shell,PetroChina（ reference item 6.4）.
B.Once per year,the replacement quantities of Lubrication is 1.2x Oil tank capacity
（reference item 6.2.5）.
C.It is required to  NAS 9（ reference item 6.3.2）.
4.Please reference item 4.7 , item 5.4,item,7.5.1,item,7.5.2,item,7.5.3.
5. Please reference item 10,  item 15 .
6.It is technology secret,cannot to be provided.

Noted and revised.

Please reference item 3.2.2.4.
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Thai Binh 2 Thermal Power Plant Project - PEB Comment for  Transmittal Ref. No  TB2-SDC-PEB-TV-4336
No TB2PEB's Comments Item status Contractor's Response
3

4

5

6

7

8

9

"Chengdu Power Machinery Works".

Noted and revised.

Motor vendor can’t provide.

The temperature can be inspected daily by DCS.

Noted and revised.

Noted and revised.

Yes.Fan operation configuration is informed and integrated with DCS and ICMS
programme.
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1. Introduction  

1.1 Instructions to customers 

Installation, operation and maintenance personnel shall seriously read and strictly comply with the 
manual. The installation and maintenance of the fan must be undertaken by professional personnel.

In case of important changes in the manual, CPMW will send pages with revisions to customers, but 
individual changes will be made without notice.

Large fans, high temperature fans, two
terms of a part of structures and the installation method. Attention shall be paid to distinguishing 
them in reference to random technical documents.

1.2 Safety rules  

The fan is applicable only to purposes specified in the contract document. Other or wider applications 
are excluded. 

Only the following personnel are allowed to install, operate or maintain the fan:

The designated safety director and personnel trained and experienced as necessary.

Following regulations shall be complied with for the installation and inspecti

——The main motor must be turned off and be prevented from unintentional startup (electric 
insulation); 

——The actuator and auxiliary equipment such as oil pump and cooling seal fan must be turned off 
and be prevented from unintentional 

——Hazardous gas is not allowed to enter the fan directly or via pipelines, and the inlet temperature 
must be safe; 

——The manual must be strictly followed as it points out conditions likely to cause damage to the 
human body, equipment or environmen

2.  Operating Parameters 

 (see related performance curves and model selection forms in the document supporting preliminary design 
provided after the agreement has been signed)

2.1 Operating conditions（see Fig

2.2 Restriction on operating parameters: CPMW bears no responsibility for any damage caused by using 
the fan improperly or beyond the specified range.

——The fan and accessories are selected and designed on parameters provided by the customer. If any 
parameter is changed, the customer 
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Installation, operation and maintenance personnel shall seriously read and strictly comply with the 
manual. The installation and maintenance of the fan must be undertaken by professional personnel.

important changes in the manual, CPMW will send pages with revisions to customers, but 
individual changes will be made without notice. 

Large fans, high temperature fans, two-stage fans, etc. are slightly different from conventional fans in 
of structures and the installation method. Attention shall be paid to distinguishing 

them in reference to random technical documents. 

The fan is applicable only to purposes specified in the contract document. Other or wider applications 

Only the following personnel are allowed to install, operate or maintain the fan:

The designated safety director and personnel trained and experienced as necessary.

Following regulations shall be complied with for the installation and inspection of the fan:

The main motor must be turned off and be prevented from unintentional startup (electric 

The actuator and auxiliary equipment such as oil pump and cooling seal fan must be turned off 
and be prevented from unintentional startup; 

Hazardous gas is not allowed to enter the fan directly or via pipelines, and the inlet temperature 

The manual must be strictly followed as it points out conditions likely to cause damage to the 
human body, equipment or environment. 

  

(see related performance curves and model selection forms in the document supporting preliminary design 
provided after the agreement has been signed) 

see Fig.9 and Fig.10） 

parameters: CPMW bears no responsibility for any damage caused by using 
the fan improperly or beyond the specified range. 

The fan and accessories are selected and designed on parameters provided by the customer. If any 
parameter is changed, the customer shall inform CPMW, to confirm its feasibility.

                                                                          

Installation, operation and maintenance personnel shall seriously read and strictly comply with the 
manual. The installation and maintenance of the fan must be undertaken by professional personnel. 

important changes in the manual, CPMW will send pages with revisions to customers, but 

stage fans, etc. are slightly different from conventional fans in 
of structures and the installation method. Attention shall be paid to distinguishing 

The fan is applicable only to purposes specified in the contract document. Other or wider applications 

Only the following personnel are allowed to install, operate or maintain the fan: 

The designated safety director and personnel trained and experienced as necessary. 

on of the fan: 

The main motor must be turned off and be prevented from unintentional startup (electric 

The actuator and auxiliary equipment such as oil pump and cooling seal fan must be turned off 

Hazardous gas is not allowed to enter the fan directly or via pipelines, and the inlet temperature 

The manual must be strictly followed as it points out conditions likely to cause damage to the 

(see related performance curves and model selection forms in the document supporting preliminary design 

parameters: CPMW bears no responsibility for any damage caused by using 

The fan and accessories are selected and designed on parameters provided by the customer. If any 
shall inform CPMW, to confirm its feasibility. 
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——Motor speed: Speed fluctuation resulted from power frequency fluctuation shall not exceed 2% of 
that specified by the operating data.

——Gas temperature: The maximum gas temperature at the fan inlet shall not
time or 200  for over 5 minutes. If the limit is exceeded, the fan shall be inspected for damage ℃
and CPMW shall be contacted.

——Try to avoid operating the fan in the unstable area, which is very likely to lead to stall 
and system equipment faults and damage. The area can be seen in the characteristic curve graph.

——The fan shall never be started and operated when it is frozen, jammed and rotating reversely and 
is in environment that is corrosive, explosive and containing ex

2.3 Performance curves and related technical documents of the fan will be provided after the order has 
been placed. 

2.4 Contents of randomly provided drawings will be subject to the interpretation of CPMW.

3. Brief Introduction to Functions   

3.1 Operating principle: The gas flow entering the fan via the system pipe changes its direction in the inlet 
box, and then flows to the impeller after being converged and accelerated by the collector. The motor 
power does work to the gas flow via the impeller blades. The blade operating angle and
subject to stepless adjustment, so as to change the air flow and pressure to meet the variation of the 
working condition. The gas flow having passed the impeller is in helical motion, and then enters the 
diffuser after being changed into axial motio
of the gas is converted into static pressure energy, after which the gas flows to the system. If the 
operating requirements are satisfied, the fan output process is completed. (See Fig. 1)

3.2 Major components 

3.2.1 Stationary components with stators

Inlet box with shaft sleeve, 
etc. 

3.2.2 Rotary components (see Fig. 2)

Coupling, intermediate shaft, main bearing asse

3.2.2.1 Impeller 

Impeller of the overhang type is the major component for the fan doing work. The hub is connected to 
the main shaft via the wheel and is fixed to the main shaft by the shaft head nut. The blade angle is 
subject to stepless adjustment. The 
bearing able to withstand the blade centrifugal force, a radial ball bearing able to withstand the blade 
adjusting force and a self-lubricating shaft sleeve a
can be lubricated for a long time with oil/grease injected, and is sealed by the O ring.

3.2.2.2 Main shaft 

It supports the coupling hub on one end and the impeller on the other, and the impeller is suppor
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Motor speed: Speed fluctuation resulted from power frequency fluctuation shall not exceed 2% of 
that specified by the operating data. 

Gas temperature: The maximum gas temperature at the fan inlet shall not
time or 200  for over 5 minutes. If the limit is exceeded, the fan shall be inspected for damage ℃
and CPMW shall be contacted. 

Try to avoid operating the fan in the unstable area, which is very likely to lead to stall 
system equipment faults and damage. The area can be seen in the characteristic curve graph.

The fan shall never be started and operated when it is frozen, jammed and rotating reversely and 
is in environment that is corrosive, explosive and containing excessively concentrated dusty gas.

Performance curves and related technical documents of the fan will be provided after the order has 

Contents of randomly provided drawings will be subject to the interpretation of CPMW.

Introduction to Functions    

Operating principle: The gas flow entering the fan via the system pipe changes its direction in the inlet 
box, and then flows to the impeller after being converged and accelerated by the collector. The motor 

to the gas flow via the impeller blades. The blade operating angle and
subject to stepless adjustment, so as to change the air flow and pressure to meet the variation of the 
working condition. The gas flow having passed the impeller is in helical motion, and then enters the 
diffuser after being changed into axial motion by the guide vane. In the diffuser, a part of kinetic energy 
of the gas is converted into static pressure energy, after which the gas flows to the system. If the 
operating requirements are satisfied, the fan output process is completed. (See Fig. 1)

Stationary components with stators 

Inlet box with shaft sleeve, casing with fairing and guide vane, diffuser, expansion joint,

Rotary components (see Fig. 2) 

Coupling, intermediate shaft, main bearing assembly, impeller, servomotor, etc.

Impeller of the overhang type is the major component for the fan doing work. The hub is connected to 
the main shaft via the wheel and is fixed to the main shaft by the shaft head nut. The blade angle is 

ject to stepless adjustment. The blade shaft, installed in the hub body, has an axial thrust ball 
bearing able to withstand the blade centrifugal force, a radial ball bearing able to withstand the blade 

lubricating shaft sleeve able to withstand the air impact. The blade bearing 
can be lubricated for a long time with oil/grease injected, and is sealed by the O ring.

It supports the coupling hub on one end and the impeller on the other, and the impeller is suppor

                                                                          

Motor speed: Speed fluctuation resulted from power frequency fluctuation shall not exceed 2% of 

Gas temperature: The maximum gas temperature at the fan inlet shall not exceed 150  for a long ℃
time or 200  for over 5 minutes. If the limit is exceeded, the fan shall be inspected for damage ℃

Try to avoid operating the fan in the unstable area, which is very likely to lead to stall and surge 
system equipment faults and damage. The area can be seen in the characteristic curve graph. 

The fan shall never be started and operated when it is frozen, jammed and rotating reversely and 
cessively concentrated dusty gas. 

Performance curves and related technical documents of the fan will be provided after the order has 

Contents of randomly provided drawings will be subject to the interpretation of CPMW. 

Operating principle: The gas flow entering the fan via the system pipe changes its direction in the inlet 
box, and then flows to the impeller after being converged and accelerated by the collector. The motor 

to the gas flow via the impeller blades. The blade operating angle and cascade can be 
subject to stepless adjustment, so as to change the air flow and pressure to meet the variation of the 
working condition. The gas flow having passed the impeller is in helical motion, and then enters the 

. In the diffuser, a part of kinetic energy 
of the gas is converted into static pressure energy, after which the gas flows to the system. If the 
operating requirements are satisfied, the fan output process is completed. (See Fig. 1) 

, diffuser, expansion joint, pipeline system, 

mbly, impeller, servomotor, etc. 

Impeller of the overhang type is the major component for the fan doing work. The hub is connected to 
the main shaft via the wheel and is fixed to the main shaft by the shaft head nut. The blade angle is 

, installed in the hub body, has an axial thrust ball 
bearing able to withstand the blade centrifugal force, a radial ball bearing able to withstand the blade 

ble to withstand the air impact. The blade bearing 
can be lubricated for a long time with oil/grease injected, and is sealed by the O ring. 

It supports the coupling hub on one end and the impeller on the other, and the impeller is supported 
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on both ends of the main shaft of the two

3.2.2.3 Main bearing (see Fig. 3) 

The bearing seat is placed in the core of the fan. The main shaft is lubricated with circulating oil and is 
provided with a seal. The end cover of the bearing seat i
side is provided with a pair of synthetic graphite rings movable radially. The ring is composed of three 
sections, hooped with a tube
channel between each two rings, leading to the atmosphere, able to prevent leakage by keeping a 
balance between the internal and external pressure. Laminated
groove on the shaft sleeve, which are located close to the exte
oil and outside dust. 

3.2.2.4 Servomotor (see Fig. 4) 

It is installed at the rear part of the impeller, including a control valve, an oil cylinder, a piston and a 
guide shaft and rotating with the impeller, used for
blade. The control head is connected to the oil tube. After the oil station has been started, the control 
actuator outside the fan makes the valve casing move forwards and backwards along the shaft by 
means of a push-and-pull rod, so that the pressure oil enters the rear or front chamber of the oil 
cylinder (via the valve core oil conduit). The pressure in the oil cylinder makes the piston have 
displacement (slightly lagged behind) in the same direction
adjusting torque is transmitted to the adjusting disc via the guide shaft, realizing the increase and 
decrease of the blade opening (note: the actuator shall be operated only after the oil station has been 
started, and the full stroke time shall not be shorter than 40 seconds).

3.2.2.5 Adjusting disc 

There is a snap ring groove on the external diameter of the adjusting disc. The slide block of the lever 
at the inside end of the trunnion is installed in the ring groove o
shaft, adjusting disc, slide block and crank, the axial displacement of the piston makes the blade rotate 
around the trunnion, achieving the purpose of adjusting the blade opening and the fan output.

3.2.2.6 Coupling 

Rigid and flexible membrane coupling, which is maintenance free, is fixed at both ends of the 
intermediate shaft in the fan, with advantages of error compensation, vibration absorption, etc.

3.2.3 Oil station (as an accessory, including oil pump, filter, 

The oil station supplies lubricating and cooling oil (low pressure) to the main bearing and supplies 
regulating oil (high pressure) to the servomotor. Upon special order, it can also supply lubricating and 
cooling oil (low pressure) to the motor.

4. Operation  

4.1 In order that the system can operate safely and economically, the fan configuration must be suitable for 
the system, including the determination of operating parameters, arrangement of valves and b
and regulation of the flow in pipelines. CPMW is ready to provide consultation on fan model selection 
for customers. 

4.1.1 Operating area: see Section 2 “Operating Parameters”.
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on both ends of the main shaft of the two-stage fan. 

The bearing seat is placed in the core of the fan. The main shaft is lubricated with circulating oil and is 
provided with a seal. The end cover of the bearing seat is split horizontally. The shaft sleeve at each 
side is provided with a pair of synthetic graphite rings movable radially. The ring is composed of three 
sections, hooped with a tube-spring and provided with a locating piece to prevent rotation. There is a 
hannel between each two rings, leading to the atmosphere, able to prevent leakage by keeping a 

balance between the internal and external pressure. Laminated seal pack are contained in the ring 
groove on the shaft sleeve, which are located close to the external diameter, isolating inside splashed 

It is installed at the rear part of the impeller, including a control valve, an oil cylinder, a piston and a 
guide shaft and rotating with the impeller, used for keeping the valve casing static and for adjusting the
blade. The control head is connected to the oil tube. After the oil station has been started, the control 
actuator outside the fan makes the valve casing move forwards and backwards along the shaft by 

pull rod, so that the pressure oil enters the rear or front chamber of the oil 
cylinder (via the valve core oil conduit). The pressure in the oil cylinder makes the piston have 
displacement (slightly lagged behind) in the same direction and stroke as the control valve. The 
adjusting torque is transmitted to the adjusting disc via the guide shaft, realizing the increase and 
decrease of the blade opening (note: the actuator shall be operated only after the oil station has been 

the full stroke time shall not be shorter than 40 seconds). 

There is a snap ring groove on the external diameter of the adjusting disc. The slide block of the lever 
at the inside end of the trunnion is installed in the ring groove of the adjusting disc. Through the guide 
shaft, adjusting disc, slide block and crank, the axial displacement of the piston makes the blade rotate 
around the trunnion, achieving the purpose of adjusting the blade opening and the fan output.

Rigid and flexible membrane coupling, which is maintenance free, is fixed at both ends of the 
intermediate shaft in the fan, with advantages of error compensation, vibration absorption, etc.

Oil station (as an accessory, including oil pump, filter, cooler, various valves and instrument elements)

The oil station supplies lubricating and cooling oil (low pressure) to the main bearing and supplies 
regulating oil (high pressure) to the servomotor. Upon special order, it can also supply lubricating and 
cooling oil (low pressure) to the motor. 

In order that the system can operate safely and economically, the fan configuration must be suitable for 
the system, including the determination of operating parameters, arrangement of valves and b
and regulation of the flow in pipelines. CPMW is ready to provide consultation on fan model selection 

Operating area: see Section 2 “Operating Parameters”. 

                                                                          

The bearing seat is placed in the core of the fan. The main shaft is lubricated with circulating oil and is 
s split horizontally. The shaft sleeve at each 

side is provided with a pair of synthetic graphite rings movable radially. The ring is composed of three 
spring and provided with a locating piece to prevent rotation. There is a 

hannel between each two rings, leading to the atmosphere, able to prevent leakage by keeping a 
are contained in the ring 

rnal diameter, isolating inside splashed 

It is installed at the rear part of the impeller, including a control valve, an oil cylinder, a piston and a 
keeping the valve casing static and for adjusting the 

blade. The control head is connected to the oil tube. After the oil station has been started, the control 
actuator outside the fan makes the valve casing move forwards and backwards along the shaft by 

pull rod, so that the pressure oil enters the rear or front chamber of the oil 
cylinder (via the valve core oil conduit). The pressure in the oil cylinder makes the piston have 

and stroke as the control valve. The 
adjusting torque is transmitted to the adjusting disc via the guide shaft, realizing the increase and 
decrease of the blade opening (note: the actuator shall be operated only after the oil station has been 

There is a snap ring groove on the external diameter of the adjusting disc. The slide block of the lever 
f the adjusting disc. Through the guide 

shaft, adjusting disc, slide block and crank, the axial displacement of the piston makes the blade rotate 
around the trunnion, achieving the purpose of adjusting the blade opening and the fan output. 

Rigid and flexible membrane coupling, which is maintenance free, is fixed at both ends of the 
intermediate shaft in the fan, with advantages of error compensation, vibration absorption, etc. 

cooler, various valves and instrument elements) 

The oil station supplies lubricating and cooling oil (low pressure) to the main bearing and supplies 
regulating oil (high pressure) to the servomotor. Upon special order, it can also supply lubricating and 

In order that the system can operate safely and economically, the fan configuration must be suitable for 
the system, including the determination of operating parameters, arrangement of valves and bypasses, 
and regulation of the flow in pipelines. CPMW is ready to provide consultation on fan model selection 
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4.1.2 The fan must be operated in areas permitted on the 
non-operating areas, stall control is applied in the fan, where the stall zones on the performance curve 
are stored in the computer which determines the current locations of operating points and monitors 
the external pressure and the static pressure and fluid temperature at different points. Compare the 
operating points with the stall zones on the performance curve graph. If the current location is in the 
stall zone, the blade shall be adjusted properly. Measure the fl
circumferential direction in the front part of the impeller. If the operating point is in the stable zone on 
the performance curve, the differential pressure varies slightly; if the operating point goes beyond the 
stall line, the variation of differential pressure will increase by multiple times. At this time, the angle of 
the  blade shall be changed by means of the pressure switch and the control system, to realize safe 
operation. The planning and installation of the monito
professional personnel. 

4.1.3 Adjustment  

The set values shall not be changed without proper reasons. Otherwise, the fan may be seriously 
damaged. Extreme care shall be taken during the adjustment. 
when the oil unit is in operation

Prompt: At the shutdown of the oil station due to power failure or other faults, the central control 
room shall switch the actuator from automatic 
the servo control device. 

4.2 Inspection before testing running

Prompt: Avoid touching rotating or high temperature parts of the fan. The fan shall not be started 
before the intermediate shaft cover, coup
devices are in place and the manhole door is closed.

The following work shall be done prior to the initial startup or after the change of any rotor and  
blade: 

——Inspecting the clearance between the  blade and the 
and between the hub and the core;

——Washing the oil tube system and injecting oil to the oil tank as specified (see Section 7 
“Lubrication”). 

——Testing the adjusting function of the 
position with the control oil pump opened;

——Testing the emergency power off switch;

——Inspecting and clearing all foreign objects from the inside of the pipes at the inlet and out
of the fan impeller; 

——Inspecting whether the rotating direction of the motor is correct before connecting the fan;

——Performing tests to ensure normal function after the system interlocking test and the display 
instrument being in place.

4.3 Test running  
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The fan must be operated in areas permitted on the performance curve. In order to avoid operation in 
operating areas, stall control is applied in the fan, where the stall zones on the performance curve 

are stored in the computer which determines the current locations of operating points and monitors 
pressure and the static pressure and fluid temperature at different points. Compare the 

operating points with the stall zones on the performance curve graph. If the current location is in the 
stall zone, the blade shall be adjusted properly. Measure the fluid differential pressure in the 
circumferential direction in the front part of the impeller. If the operating point is in the stable zone on 
the performance curve, the differential pressure varies slightly; if the operating point goes beyond the 

e, the variation of differential pressure will increase by multiple times. At this time, the angle of 
the  blade shall be changed by means of the pressure switch and the control system, to realize safe 
operation. The planning and installation of the monitoring equipment must be performed by 

The set values shall not be changed without proper reasons. Otherwise, the fan may be seriously 
damaged. Extreme care shall be taken during the adjustment. The actuator can be op

is in operation, and the travel time of the actuator must be longer than 40s. 

Prompt: At the shutdown of the oil station due to power failure or other faults, the central control 
room shall switch the actuator from automatic control to manual control, so as to avoid damage to 

testing running 

Prompt: Avoid touching rotating or high temperature parts of the fan. The fan shall not be started 
before the intermediate shaft cover, coupling guard, protective covering and other protection 
devices are in place and the manhole door is closed. 

The following work shall be done prior to the initial startup or after the change of any rotor and  

Inspecting the clearance between the  blade and the casing, between the
and between the hub and the core; 

Washing the oil tube system and injecting oil to the oil tank as specified (see Section 7 

ing function of the - blade; repeatedly adjusting the  blade to the extreme 
position with the control oil pump opened; 

Testing the emergency power off switch; 

Inspecting and clearing all foreign objects from the inside of the pipes at the inlet and out

Inspecting whether the rotating direction of the motor is correct before connecting the fan;

Performing tests to ensure normal function after the system interlocking test and the display 
instrument being in place. 

                                                                          

curve. In order to avoid operation in 
operating areas, stall control is applied in the fan, where the stall zones on the performance curve 

are stored in the computer which determines the current locations of operating points and monitors 
pressure and the static pressure and fluid temperature at different points. Compare the 

operating points with the stall zones on the performance curve graph. If the current location is in the 
uid differential pressure in the 

circumferential direction in the front part of the impeller. If the operating point is in the stable zone on 
the performance curve, the differential pressure varies slightly; if the operating point goes beyond the 

e, the variation of differential pressure will increase by multiple times. At this time, the angle of 
the  blade shall be changed by means of the pressure switch and the control system, to realize safe 

ring equipment must be performed by 

The set values shall not be changed without proper reasons. Otherwise, the fan may be seriously 
The actuator can be operated only 

time of the actuator must be longer than 40s.  

Prompt: At the shutdown of the oil station due to power failure or other faults, the central control 
control to manual control, so as to avoid damage to 

Prompt: Avoid touching rotating or high temperature parts of the fan. The fan shall not be started 
ling guard, protective covering and other protection 

The following work shall be done prior to the initial startup or after the change of any rotor and  

, between the  blade and the hub, 

Washing the oil tube system and injecting oil to the oil tank as specified (see Section 7 

blade; repeatedly adjusting the  blade to the extreme 

Inspecting and clearing all foreign objects from the inside of the pipes at the inlet and outlet sides 

Inspecting whether the rotating direction of the motor is correct before connecting the fan; 

Performing tests to ensure normal function after the system interlocking test and the display 
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Test running shall be performed after assembly. In general, not all interlocking points can be correctly 
switched in the Test running. Great attention shall be paid to displayed data.

4.3.1 It shall be confirmed that the “emergency power off 

4.3.2 The fan shall be inspected at its startup to see if its accelerated operation is stable. The bearing 
temperature and vibration data shall be recorded every 5 minutes. In case of relatively stable bearing 
temperature, the  blade shall be opened slowly, until the motor current reaches its rating. The 
displayed data shall be recorded every 15 minutes after the bearing temperature becomes constant. 
The motor power shall be cut off (and the  blade shall be clos
unintentionally) after 3 hours of T
and corrected. 

4.4 Startup  

——Starting the oil unit (see the oil 
——turning the  blade to the “closed” position (0%); 
——opening fully the air duct outlet damper; 
main motor; ——opening all dampers in the air duct system within 1
opened timely as the continuous excessively low flow in the fan will lead to unstable operation); 
——adjusting the  blade to required position. 

4.5 Shutdown  

——Stably adjusting the  blade to the “closed” (0%) position; 
motor;——tightly locking the brake equipment (if any);
damper;——determining whether to close the air duct outlet damper based on needs (note: the outlet 
damper shall be closed 5-10 minutes after the main motor st
the oil unit (including the cooling water ); 
later (if the air duct is not tight against 
(caused by the cooling of gas
there is no residual corrosive fume in the fan after the shutdown.

4.6 Parallel running of the fan 

When one fan is in operation, another fan shall be started

(1) If the second fan is to be started and operated in parallel with the first fan in operation, it must to 
lower the operating point (air flow and pressure) of the first fan 
surge limit of the fan (see the fan 
parallel with the first fan at any time.

Before the second fan is to be put into parallel operation, it shall be started as required in Section 
4.4. Then, the fan blade angle shall be adjusted
consumption as the first fan in operation. At that time, the air flow and pressure of the two fans 
are consistent. The guide 
operating points. 

(2) To stop one fan in the two fans operating in parallel, the operating points of both fans shall be 
lowered below the lowest point of the 
shall be shut down as per Section 4.5.
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running shall be performed after assembly. In general, not all interlocking points can be correctly 
running. Great attention shall be paid to displayed data. 

It shall be confirmed that the “emergency power off switch” of the main motor is in normal state.

The fan shall be inspected at its startup to see if its accelerated operation is stable. The bearing 
temperature and vibration data shall be recorded every 5 minutes. In case of relatively stable bearing 
temperature, the  blade shall be opened slowly, until the motor current reaches its rating. The 
displayed data shall be recorded every 15 minutes after the bearing temperature becomes constant. 
The motor power shall be cut off (and the  blade shall be closed to prevent powering on again 
unintentionally) after 3 hours of Test running, when all abnormal conditions detected shall be checked 

(see the oil unit description); ——opening the cooling seal fan (if an
turning the  blade to the “closed” position (0%); ——closing the air duct inlet damper; 
opening fully the air duct outlet damper; ——loosening the safety brake (if any); 

opening all dampers in the air duct system within 1 minutes (the damper must be 
opened timely as the continuous excessively low flow in the fan will lead to unstable operation); 

adjusting the  blade to required position.  

Stably adjusting the  blade to the “closed” (0%) position; ——shutti
tightly locking the brake equipment (if any);——closing the air duct inlet 

determining whether to close the air duct outlet damper based on needs (note: the outlet 
10 minutes after the main motor stops or the power goes off); 

(including the cooling water ); ——shutting down the cooling seal fan (if any) three hours 
later (if the air duct is not tight against gas, the fan should be kept operating continuously); corrosion 

gas) will lead to the failure of important elements, so it shall be ensured that 
there is no residual corrosive fume in the fan after the shutdown. 

 

When one fan is in operation, another fan shall be started in parallel. 

second fan is to be started and operated in parallel with the first fan in operation, it must to 
lower the operating point (air flow and pressure) of the first fan under 

of the fan (see the fan performance curves), and then, the second fan can be started in 
parallel with the first fan at any time. 

Before the second fan is to be put into parallel operation, it shall be started as required in Section 
4.4. Then, the fan blade angle shall be adjusted to have a same opening angle and power 
consumption as the first fan in operation. At that time, the air flow and pressure of the two fans 
are consistent. The guide vane of the two fans shall then be opened to reach the required 

op one fan in the two fans operating in parallel, the operating points of both fans shall be 
lowered below the lowest point of the surge limit simultaneously, and then the fan concerned 
shall be shut down as per Section 4.5. 

                                                                          

running shall be performed after assembly. In general, not all interlocking points can be correctly 
 

switch” of the main motor is in normal state. 

The fan shall be inspected at its startup to see if its accelerated operation is stable. The bearing 
temperature and vibration data shall be recorded every 5 minutes. In case of relatively stable bearing 
temperature, the  blade shall be opened slowly, until the motor current reaches its rating. The 
displayed data shall be recorded every 15 minutes after the bearing temperature becomes constant. 

ed to prevent powering on again 
running, when all abnormal conditions detected shall be checked 

opening the cooling seal fan (if any); 
closing the air duct inlet damper; 

loosening the safety brake (if any); ——starting the 
minutes (the damper must be 

opened timely as the continuous excessively low flow in the fan will lead to unstable operation); 

shutting down the main 
closing the air duct inlet 

determining whether to close the air duct outlet damper based on needs (note: the outlet 
ops or the power goes off); ——closing 

shutting down the cooling seal fan (if any) three hours 
, the fan should be kept operating continuously); corrosion 

) will lead to the failure of important elements, so it shall be ensured that 

second fan is to be started and operated in parallel with the first fan in operation, it must to 
under the lowest point of the 

, the second fan can be started in 

Before the second fan is to be put into parallel operation, it shall be started as required in Section 
to have a same opening angle and power 

consumption as the first fan in operation. At that time, the air flow and pressure of the two fans 
of the two fans shall then be opened to reach the required 

op one fan in the two fans operating in parallel, the operating points of both fans shall be 
simultaneously, and then the fan concerned 
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4.7 Operation period monitoring

By means of state monitoring and recording, faults can be detected and causes and effective measures 
to be taken can be identified timely.

Monitoring interval: 

Sound, vibration, oil level and the like shall be inspect

The state of instrument and sensor, pollution of oil filter, sealing of the fan's expansion joints and 
movable joints, sealing of oil pressure elements and so on shall be inspected weekly (or more 
frequently in case of any change).

Prompt: If the fan is used for a booster fan, the  blade is not allowed to operate with the same 
opening (without adjustment) for a long time (more than two days). The  blade shall be subject to 
rotation at least once a day (making 

5. Maintenance  

5.1 Operation period maintenance 

Refer to Section 4.6 “operation period monitoring”, and determine, according to monitoring and 
inspection results, on: 

——Cleaning of instruments and sensors;

——Filling oil and grease in place;

——Washing of filters; 

——Washing of the filtering grid (if any) of the cooling seal fan;

——Cleaning of the overflow pipe grid;

——Tightening of all bolts and threaded connections.

If the instrument reading exceeds the allowable range, th
must be made. 

5.2 Oil system maintenance  

Lubrication inspection cycle: Six times per month.

If water is contained in the oil liquid, the oil liquid may be drained from the lowest point of the oil tank 
or undergo an oil separator.

Prompt: Oil mixed with different components will damage the bearing, servomotor and oil station. 
Therefore, it shall be identified and corrected timely.

Cleaning cycle: Once per year. The detergent oil shall be filtered and replaced and va
detergent oil system shall be inspected and carefully cleaned. If the laboratory inspection oil liquid is in 
good state, it can be cleaned less frequently as appropriate.
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Operation period monitoring (see the “Interlocking control sheet) 

By means of state monitoring and recording, faults can be detected and causes and effective measures 
to be taken can be identified timely. 

Sound, vibration, oil level and the like shall be inspected daily as per the interlocking control 

The state of instrument and sensor, pollution of oil filter, sealing of the fan's expansion joints and 
movable joints, sealing of oil pressure elements and so on shall be inspected weekly (or more 

in case of any change). 

Prompt: If the fan is used for a booster fan, the  blade is not allowed to operate with the same 
opening (without adjustment) for a long time (more than two days). The  blade shall be subject to 
rotation at least once a day (making the main motor current change). 

Operation period maintenance  

Refer to Section 4.6 “operation period monitoring”, and determine, according to monitoring and 

Cleaning of instruments and sensors; 

in place; 

Washing of the filtering grid (if any) of the cooling seal fan; 

Cleaning of the overflow pipe grid; 

Tightening of all bolts and threaded connections. 

If the instrument reading exceeds the allowable range, the cause must be identified and correction 

Lubrication inspection cycle: Six times per month. 

If water is contained in the oil liquid, the oil liquid may be drained from the lowest point of the oil tank 
n oil separator. 

Prompt: Oil mixed with different components will damage the bearing, servomotor and oil station. 
Therefore, it shall be identified and corrected timely. 

Cleaning cycle: Once per year. The detergent oil shall be filtered and replaced and va
detergent oil system shall be inspected and carefully cleaned. If the laboratory inspection oil liquid is in 
good state, it can be cleaned less frequently as appropriate. 

                                                                          

By means of state monitoring and recording, faults can be detected and causes and effective measures 

ed daily as per the interlocking control sheet. 

The state of instrument and sensor, pollution of oil filter, sealing of the fan's expansion joints and 
movable joints, sealing of oil pressure elements and so on shall be inspected weekly (or more 

Prompt: If the fan is used for a booster fan, the  blade is not allowed to operate with the same 
opening (without adjustment) for a long time (more than two days). The  blade shall be subject to 

Refer to Section 4.6 “operation period monitoring”, and determine, according to monitoring and 

e cause must be identified and correction 

If water is contained in the oil liquid, the oil liquid may be drained from the lowest point of the oil tank 

Prompt: Oil mixed with different components will damage the bearing, servomotor and oil station. 

Cleaning cycle: Once per year. The detergent oil shall be filtered and replaced and various parts of the 
detergent oil system shall be inspected and carefully cleaned. If the laboratory inspection oil liquid is in 
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5.3 Planned shutdown (inspection and repair) maintenance

The regular cycle is 24000 operating hours or 3 years (the cycle is recommended to be 8000
operating hours if the fan medium is high temperature fume or contains corrosive gas). Routine 
inspection and maintenance shall be as follows:

Fan body: 

——Cleaning the outer casing;

——Inspecting the guide blade and support rib for abrasion;

——Cleaning the air duct; 

——Inspecting the state of the expansion joint;

——Tightening the bolt of the expansion joint;

——Cleaning, inspecting and replacing oil in the oil 

——For the cooling seal fan (if any), cleaning the inlet grid, the impeller and the grid at the load 
discharge and adjusting the system;

——Adjusting the actuator;

——Inspecting the alignment between the couplings of the fan and the motor;

——Inspecting the impeller

blade:  

——Removing the dirt, jamming and blade shank bolt rust;

——Inspecting for abrasion (around the inlet and outlet); 

——Inspecting for damage or crack.

Impeller bearing: 

——Removing two blade bearings from each impeller for inspection, to de
bearings are to be removed;

——Abrasion of the bearing, slide block and adjusting disc;

——State of gaskets; 

——State of the lube oil or grease;

——Cleaning the elements;

——Inspecting the trunnion and crank for crack;

——Elements with fitting surfaces (inspecting the size, circular motion and plane motion);
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Planned shutdown (inspection and repair) maintenance 

ar cycle is 24000 operating hours or 3 years (the cycle is recommended to be 8000
operating hours if the fan medium is high temperature fume or contains corrosive gas). Routine 
inspection and maintenance shall be as follows: 

outer casing; 

Inspecting the guide blade and support rib for abrasion; 

 

Inspecting the state of the expansion joint; 

Tightening the bolt of the expansion joint; 

Cleaning, inspecting and replacing oil in the oil unit; 

the cooling seal fan (if any), cleaning the inlet grid, the impeller and the grid at the load 
discharge and adjusting the system; 

Adjusting the actuator; 

Inspecting the alignment between the couplings of the fan and the motor;

Inspecting the impeller clearance. 

Removing the dirt, jamming and blade shank bolt rust; 

Inspecting for abrasion (around the inlet and outlet);  

Inspecting for damage or crack. 

Removing two blade bearings from each impeller for inspection, to de
bearings are to be removed; 

Abrasion of the bearing, slide block and adjusting disc; 

State of the lube oil or grease; 

Cleaning the elements; 

Inspecting the trunnion and crank for crack; 

ing surfaces (inspecting the size, circular motion and plane motion);

                                                                          

ar cycle is 24000 operating hours or 3 years (the cycle is recommended to be 8000-10000 
operating hours if the fan medium is high temperature fume or contains corrosive gas). Routine 

the cooling seal fan (if any), cleaning the inlet grid, the impeller and the grid at the load 

Inspecting the alignment between the couplings of the fan and the motor; 

Removing two blade bearings from each impeller for inspection, to determine whether other 

ing surfaces (inspecting the size, circular motion and plane motion); 
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——Replacing the seals and accessories.

Servomotor: 

——Removing the oil dirt from the oil cylinder;

——Cleaning the elements;

——Inspecting for abrasion (control edges, oil cylinder seals, 

——Inspecting elements with fitting surfaces (inspecting the size, circular motion and plane motion);

——Inspecting the oil line; 

——Replacing the seals and accessories.

Main bearing: 

——Cleaning the elements;

——Inspecting the bearing for its state,

——Inspecting elements with fitting surfaces (inspecting the size, circular motion and plane motion);

——Replacing the seals and accessories.

Adjusting device: 

——Cleaning the elements;

——Inspecting the control rod,  and limited block f

Note: For inspection and repair in the overhaul period, it is recommended to entrust the original 
manufacturer with the inspection and repair of the fan’s rotary assembly parts, which are connected, 
including the bearing housing, impeller assembly (with the blade removed) and servomotor.

5.4 Unplanned shutdown maintenance 

Appropriate fan inspection and repair can be carried out during the unplanned shutdown. The 
followings are recommended:

——Cleaning the air duct, and inspecting the air duct, servomotor,  core and oil 

——Inspecting for abrasion ( blade, guide 

——For the cooling seal fan (if any), cleaning the inlet grid, the impeller and the grid at the 
discharge and adjusting the system;

——Ensuring that the running of the actuator can consistently adjust all blades. 

6 Lubrication 

6.1 General: oil shall comply with the specification in terms of its quality, and the viscosity code that has 
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Replacing the seals and accessories. 

Removing the oil dirt from the oil cylinder; 

Cleaning the elements; 

Inspecting for abrasion (control edges, oil cylinder seals, bearings); 

Inspecting elements with fitting surfaces (inspecting the size, circular motion and plane motion);

 

Replacing the seals and accessories. 

Cleaning the elements; 

Inspecting the bearing for its state, fatigue and abrasion; 

Inspecting elements with fitting surfaces (inspecting the size, circular motion and plane motion);

Replacing the seals and accessories. 

Cleaning the elements; 

Inspecting the control rod,  and limited block for their state and the bearings for their abrasion.

Note: For inspection and repair in the overhaul period, it is recommended to entrust the original 
manufacturer with the inspection and repair of the fan’s rotary assembly parts, which are connected, 

ding the bearing housing, impeller assembly (with the blade removed) and servomotor.

Unplanned shutdown maintenance  

Appropriate fan inspection and repair can be carried out during the unplanned shutdown. The 
followings are recommended: 

air duct, and inspecting the air duct, servomotor,  core and oil 

Inspecting for abrasion ( blade, guide vane and internal support rib); 

For the cooling seal fan (if any), cleaning the inlet grid, the impeller and the grid at the 
discharge and adjusting the system; 

Ensuring that the running of the actuator can consistently adjust all blades. 

General: oil shall comply with the specification in terms of its quality, and the viscosity code that has 

                                                                          

Inspecting elements with fitting surfaces (inspecting the size, circular motion and plane motion); 

Inspecting elements with fitting surfaces (inspecting the size, circular motion and plane motion); 

or their state and the bearings for their abrasion. 

Note: For inspection and repair in the overhaul period, it is recommended to entrust the original 
manufacturer with the inspection and repair of the fan’s rotary assembly parts, which are connected, 

ding the bearing housing, impeller assembly (with the blade removed) and servomotor. 

Appropriate fan inspection and repair can be carried out during the unplanned shutdown. The 

air duct, and inspecting the air duct, servomotor,  core and oil unit for oil leakage; 

For the cooling seal fan (if any), cleaning the inlet grid, the impeller and the grid at the load 

Ensuring that the running of the actuator can consistently adjust all blades.  

General: oil shall comply with the specification in terms of its quality, and the viscosity code that has 
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quality guarantee and has been proven reliable in years of experience shall be selected.

▲Note: during contact with the oil, gloves and goggles shall be worn to prevent allergy; in addi�on, 
used oil shall never be allowed to permeate into land, running water and 
treated as per technical requirements to avoid pollution.

6.2 Oil for the main bearing and servomotor

6.2.1 Required characteristics (refer to Table 1)

Note: lubricating oil additives have bad effects on the oil quality and will
and antifoaming or high pressure additives shall never be used.

6.2.2 Cautions: refer to section 5 “Maintenance”.

6.2.3 Oil system shall have no foreign matters; otherwise the bearing will be damaged. Instructions of the oil 
station shall be followed. 

All oil tubes and tanks shall be clean and free of dust, ash, residual fiber of clothing cloth and solid 
impurity precipitates; for cleaning, only non
sensor of the oil system; newl
residual scales form damage the bearing and control devices, and shall be cleaned with oil whose 
amount is the half of the required amount before the first oiling. The oil tube shall be blocke
baffle before the bearing housing, and oil shall be led to a return oil tube through bypass hose tube. 
Connect the supply oil tube to the return oil tube at the control head of the servomotor, then clean 
rinsing until no fine dust or foreign matte
being filtered. 

6.2.4 Oiling: oiling into the oil tank may be done via a high standard filter or a oil

6.2.5 Oil replacement: oil must be replaced when it is proved 
Once per year,the replacement quantities of Lubrication is 1.2x Oil tank capacity.

6.2.6 Document records: oiling, oil adding and replacement must be recorded, including date, viscosity code, 
manufacturer and quality. In addition, the viscosity code of oil shall be specially marked on the oil tank.

6.3 Oil for the blade bearing: the rolling bearing of the blade shall be lubricated with fully artificially 
synthesized lubricating oil (or grease).

6.3.1 Required characteristics (refer to Table 2)

Note: never mix mineral oil with synthetic oil, and mixing of oil of different categories and classes 
may resulting in great deterioration of the function the blade bearing and have bad effects on the 
performance. 

6.3.2 Oil replacement: oil shall be replaced during scheduled shutdown or as required.

Table 1: 
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guarantee and has been proven reliable in years of experience shall be selected.

Note: during contact with the oil, gloves and goggles shall be worn to prevent allergy; in addi�on, 
used oil shall never be allowed to permeate into land, running water and drainage pipes and shall be 
treated as per technical requirements to avoid pollution. 

Oil for the main bearing and servomotor 

Required characteristics (refer to Table 1) 

Note: lubricating oil additives have bad effects on the oil quality and will damage fan components, 
and antifoaming or high pressure additives shall never be used. 

Cautions: refer to section 5 “Maintenance”. 

Oil system shall have no foreign matters; otherwise the bearing will be damaged. Instructions of the oil 

All oil tubes and tanks shall be clean and free of dust, ash, residual fiber of clothing cloth and solid 
impurity precipitates; for cleaning, only non-fiber cloth shall be used because nap will disturb the 
sensor of the oil system; newly connected tubes must be cleaned with acid to prevent dust and 
residual scales form damage the bearing and control devices, and shall be cleaned with oil whose 
amount is the half of the required amount before the first oiling. The oil tube shall be blocke
baffle before the bearing housing, and oil shall be led to a return oil tube through bypass hose tube. 
Connect the supply oil tube to the return oil tube at the control head of the servomotor, then clean 
rinsing until no fine dust or foreign matters are observed at the oil filter. Such oil can be reused after 

Oiling: oiling into the oil tank may be done via a high standard filter or a oil-liquid separation device.

Oil replacement: oil must be replaced when it is proved that the oil cannot serve any more after a test.
Once per year,the replacement quantities of Lubrication is 1.2x Oil tank capacity.

Document records: oiling, oil adding and replacement must be recorded, including date, viscosity code, 
d quality. In addition, the viscosity code of oil shall be specially marked on the oil tank.

Oil for the blade bearing: the rolling bearing of the blade shall be lubricated with fully artificially 
synthesized lubricating oil (or grease). 

characteristics (refer to Table 2) 

Note: never mix mineral oil with synthetic oil, and mixing of oil of different categories and classes 
may resulting in great deterioration of the function the blade bearing and have bad effects on the 

Oil replacement: oil shall be replaced during scheduled shutdown or as required.

 Characteristic parameters of lubricating and control oil

                                                                          

guarantee and has been proven reliable in years of experience shall be selected. 

Note: during contact with the oil, gloves and goggles shall be worn to prevent allergy; in addi�on, 
drainage pipes and shall be 

damage fan components, 

Oil system shall have no foreign matters; otherwise the bearing will be damaged. Instructions of the oil 

All oil tubes and tanks shall be clean and free of dust, ash, residual fiber of clothing cloth and solid 
fiber cloth shall be used because nap will disturb the 

y connected tubes must be cleaned with acid to prevent dust and 
residual scales form damage the bearing and control devices, and shall be cleaned with oil whose 
amount is the half of the required amount before the first oiling. The oil tube shall be blocked with a 
baffle before the bearing housing, and oil shall be led to a return oil tube through bypass hose tube. 
Connect the supply oil tube to the return oil tube at the control head of the servomotor, then clean 

rs are observed at the oil filter. Such oil can be reused after 

liquid separation device. 

that the oil cannot serve any more after a test. 
Once per year,the replacement quantities of Lubrication is 1.2x Oil tank capacity. 

Document records: oiling, oil adding and replacement must be recorded, including date, viscosity code, 
d quality. In addition, the viscosity code of oil shall be specially marked on the oil tank. 

Oil for the blade bearing: the rolling bearing of the blade shall be lubricated with fully artificially 

Note: never mix mineral oil with synthetic oil, and mixing of oil of different categories and classes 
may resulting in great deterioration of the function the blade bearing and have bad effects on the 

Oil replacement: oil shall be replaced during scheduled shutdown or as required. 

Characteristic parameters of lubricating and control oil 
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Model of lubricating oil        L
 
ISO viscosity grade  
 
Viscosity @ +40°C           41.4
 
Viscosity index               at least 9
 
Open-air pour point            at least 3°C lower than the min. outdoor 
temperature 
 
Flash point                  at least 

 

Water content                 

 

Solid content                 

 

Water separation property       max. 200s 

 

Gas separation property @ 50°C          max. 6min

 

Corrosion protection for steel     degree of corrosion 0

 

Impact on copper corrosio

 

Note: never use lubricating oil that has no foam (molybdenum disulfide) or 
includes high pressure additives.

 

Table 2: 

Model of lubricating oil               

ISO viscosity grade  

Viscosity @ +40 °C                   

Viscosity @ +100 °C                  77 mm

Viscosity index                       250.00

Density                             1.048g/ml

Pour point                          

Flash point                          275°C

6.4     Suppliers of equivalent lubricants
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Model of lubricating oil        L-TD46 (Germany), L-TSA46 (GB) 

           ISO VG 46 

osity @ +40°C           41.4-50.6mm2/s 

Viscosity index               at least 90 

air pour point            at least 3°C lower than the min. outdoor 

Flash point                  at least 180°C  

Water content                 ＜0.1g per 100g oil 

Solid content                 ＜0.05g per 100g oil 

Water separation property       max. 200s  

Gas separation property @ 50°C          max. 6min 

Corrosion protection for steel     degree of corrosion 0-A (no corrosion)

Impact on copper corrosion      corrosion grade 2-100A3 

Note: never use lubricating oil that has no foam (molybdenum disulfide) or 
includes high pressure additives. 

 Required characteristics of lubricating oil for blade bearing

Model of lubricating oil               polyethyleneglycol 

grade                   ISO VG 460 

Viscosity @ +40 °C                   460 mm2/s 

Viscosity @ +100 °C                  77 mm2/s 

Viscosity index                       250.00 

Density                             1.048g/ml 

point                          -46°C 

Flash point                          275°C 

 (LGMT3 lubricating oil may replace the oil for the blade bearing)

uppliers of equivalent lubricants： Shell，Mobil，PetroChina 

                                                                          

air pour point            at least 3°C lower than the min. outdoor 

A (no corrosion) 

Note: never use lubricating oil that has no foam (molybdenum disulfide) or 

Required characteristics of lubricating oil for blade bearing 

(LGMT3 lubricating oil may replace the oil for the blade bearing) 
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7 75L Hydraulic Lubrication system

7.1     Scope of manual  
This manual is for Thai Binh 2 Thermal Power   Plant2X600MW project 75L 
Hydraulic Lubrication systemunit using guide [it isreferred to HPU for short in the 
manual]. And its content mainly refers to the following topics: Usage of HPU
Eliminating common failure; Regular maintenance; and main components 
parameters. 

7.2      System Structure illustration 

7.2.1     System components  
 The system consists of power unit,, hose and referred hydraulic accessories. 

7.2.2    Working parameter  

7.2.2.1    Pump   
control oil Pump+ lubricate oil Pump:   
PGP517B0380CD1H3NE7E6S
Flow rate:   38ml/rev+25ml/rev 
Qty:   2pcs  
control oil pump working pressure Max.   2.8Mpa 
lubricate oil pump working pressure Max.   0.18Mpa 

7.2.2.2   The circulating cooling pump  
Pump:   
PGP517A0520CT1D7NE7E6B1B1 
Flow rate:   52ml/rev  
Qty:   1pcs  

7.2.2.3   motor  
E-motor: 1LE0001-1CB23-4GA4       Output power: 7.5KW
Rotating speed: 1460rpm  
Qty: 2pcs  

7.2.2.4   The circulating cooling mot
E-motor: 1LE0001-1AB52-2GA4 Output power: 3KW 
Rotating speed: 1435rpm  
Qty1pcs  

7.2.2.5    Cooler  
Part number: GLC3-5  
Cooling area:  1.7M²  
Quantity:  2 pcs (1 pcs for standby) 

7.2.2.6   Power supply  
Electric motor:    Three-phase 400V AC,     50H
Electric heater:    Three-phase 400V AC,     50HZ 

 Control power supply&Sensor power supply:           24V DC 

7.2.2.7   Reservoir volume     
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75L Hydraulic Lubrication system 

This manual is for Thai Binh 2 Thermal Power   Plant2X600MW project 75L  
Hydraulic Lubrication systemunit using guide [it isreferred to HPU for short in the 
manual]. And its content mainly refers to the following topics: Usage of HPU;  
Eliminating common failure; Regular maintenance; and main components  

System Structure illustration  

The system consists of power unit,, hose and referred hydraulic accessories. 

control oil Pump+ lubricate oil Pump:    
PGP517B0380CD1H3NE7E6S- PGP517A0250XE7E6B1B1  
Flow rate:   38ml/rev+25ml/rev  

control oil pump working pressure Max.   2.8Mpa  
lubricate oil pump working pressure Max.   0.18Mpa  

2.2.2   The circulating cooling pump   

PGP517A0520CT1D7NE7E6B1B1  

4GA4       Output power: 7.5KW 
 

2.2.4   The circulating cooling motor  
2GA4 Output power: 3KW  
 

Quantity:  2 pcs (1 pcs for standby)  

phase 400V AC,     50HZ  
phase 400V AC,     50HZ  

Control power supply&Sensor power supply:           24V DC  

                                                                          

 
Hydraulic Lubrication systemunit using guide [it isreferred to HPU for short in the  

 

The system consists of power unit,, hose and referred hydraulic accessories.  

Admin
Rectangle
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         Effective volume:      630L     
        Maximal olume:        1000L 

7.2.3    The station consists of HPU and cylinders. 
The HPU dimension: 1200[L] x 1100[W] x 2208[H] mm The HPU is anchor bolt installation,  refer to 
the outline drawing[PHSH-HC

7.3.     System Working Principle  
        Please refer to hydraulic circuit diagram for more information. 

7.3.1    Working Principle Of Pumps 
The main system pump includes Vane pump (Item No.9), electric motor(Item No.12) and export control 
manifold etc., which provides the pressure and the flow rate for the whole syste
electric motor and pump are complementary. When one pump has malfunction, use the other pump. 
The pressure relief valve (Item No.21) control the max. pressure  of  lubricant  system.  The  
pressure  relief  valve  (Item  No.20)  control  th

7.3.2    Direction For Control Valve Of System
The  control  oil  from  the  pumps  is  filtered  by  the  binocular  medium  pressure  

filtration (Item No. 33.1、 

filtered by the binocular medium pressure filtration (Item No. 33.3
adjusted by four throttle and input toAir

concrete value. The pressure sensor(
circuit. When the pressure is less than 28 bar, alarm and use the standby pump. The pressure 
sensor(Item No. 29.4) monitor the pressure of lubricant circuit. When the pressure is less than 1.8 
alarm and use the standby pump. The  temperature  sensor(Item  No.  30)  monitor  the  temp  

of  lubricant  circuit.  When  the 
closedown.  

7.3.3    Direction For Use Condition 

7.3.3.1   Oil level control  
The oil level should be maintained at 85% of the oil tank height. There is liquid level controller on the 
oil tank. When the oil level is low, the controller send the alarm signal for reminding the operator toadd 
oil.  

7.3.3.2   Oil temperature  

The oil temp is controlled between 50

temperature controller  send alarm signal and the startup is forbidden. 

F (10℃), the temperature controller close and the h

F (25℃), the temperature controller close and the 

140°F (60℃), the temperature controller close and send 

the oil temp is less than 131
continue to work.  

7.3.3.3   Pressure siren of return oil filtration 
When the medium pressure filtration (Item No.23) is
and send alarm signal. Operator should switch filtration and replace the blocked filter element. 

7.4.     Troubleshooting  

7.4.1    Electric Motor Cannot Start 
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Effective volume:      630L      
Maximal olume:        1000L  

The station consists of HPU and cylinders.  
The HPU dimension: 1200[L] x 1100[W] x 2208[H] mm The HPU is anchor bolt installation,  refer to 

HC-14041-A0-0-SH].  

 
circuit diagram for more information.  

Working Principle Of Pumps  
The main system pump includes Vane pump (Item No.9), electric motor(Item No.12) and export control 
manifold etc., which provides the pressure and the flow rate for the whole syste
electric motor and pump are complementary. When one pump has malfunction, use the other pump. 
The pressure relief valve (Item No.21) control the max. pressure  of  lubricant  system.  The  
pressure  relief  valve  (Item  No.20)  control  the  max. pressure of control system. 

Direction For Control Valve Of System  
The  control  oil  from  the  pumps  is  filtered  by  the  binocular  medium  pressure  

 33.2), then it is input to Air-Cooled system. The lubri

filtered by the binocular medium pressure filtration (Item No. 33.3、33.4), then whose 
adjusted by four throttle and input toAir-Cooled system. The flow meter(Item No. 31) display the 

The pressure sensor(Item No. 29.1、 29.2、 29.3) monitor the pressure of control oil 
When the pressure is less than 28 bar, alarm and use the standby pump. The pressure 

sensor(Item No. 29.4) monitor the pressure of lubricant circuit. When the pressure is less than 1.8 
alarm and use the standby pump. The  temperature  sensor(Item  No.  30)  monitor  the  temp  

of  lubricant  circuit.  When  the  temp. is greater than 131°F (55

Direction For Use Condition  

The oil level should be maintained at 85% of the oil tank height. There is liquid level controller on the 
oil tank. When the oil level is low, the controller send the alarm signal for reminding the operator toadd 

The oil temp is controlled between 50°F (10℃) to 149°F (65℃). If  the oil temp is low, the 

temperature controller  send alarm signal and the startup is forbidden. If the oil temp is less than 50

), the temperature controller close and the heater start work. If the oil temp is greater than 77

), the temperature controller close and the heater stop working. If the oil temp is greater than 

), the temperature controller close and send high temp alarm. Forbid operating system. 

the oil temp is less than 131°F (55℃), the temperature controller disconnect, the 

Pressure siren of return oil filtration  
When the medium pressure filtration (Item No.23) is blocked, the corresponding siren
and send alarm signal. Operator should switch filtration and replace the blocked filter element. 

Electric Motor Cannot Start  

                                                                          

The HPU dimension: 1200[L] x 1100[W] x 2208[H] mm The HPU is anchor bolt installation,  refer to 

The main system pump includes Vane pump (Item No.9), electric motor(Item No.12) and export control 
manifold etc., which provides the pressure and the flow rate for the whole system. Two sets of  
electric motor and pump are complementary. When one pump has malfunction, use the other pump. 
The pressure relief valve (Item No.21) control the max. pressure  of  lubricant  system.  The  

e  max. pressure of control system.  

The  control  oil  from  the  pumps  is  filtered  by  the  binocular  medium  pressure  

Cooled system. The lubricant from the pumps is 

33.4), then whose  flow rate is 
Cooled system. The flow meter(Item No. 31) display the 

29.3) monitor the pressure of control oil 
When the pressure is less than 28 bar, alarm and use the standby pump. The pressure 

sensor(Item No. 29.4) monitor the pressure of lubricant circuit. When the pressure is less than 1.8 bar, 
alarm and use the standby pump. The  temperature  sensor(Item  No.  30)  monitor  the  temp  

F (55℃), alarm and system 

The oil level should be maintained at 85% of the oil tank height. There is liquid level controller on the 
oil tank. When the oil level is low, the controller send the alarm signal for reminding the operator toadd 

the oil temp is low, the 

If the oil temp is less than 50°

If the oil temp is greater than 77°

If the oil temp is greater than 

high temp alarm. Forbid operating system. If 

), the temperature controller disconnect, the alarm is lifted and 

blocked, the corresponding siren is disconnection 
and send alarm signal. Operator should switch filtration and replace the blocked filter element.  
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a.  Check  electric  supply  (including power
b.  Check oil temperature 
c.  Check oil level is in working order.
d.  Check control components of electric motor. 

7.4.2    Pump unit operates, but cylinder cannot move 
a.  Check  the  rotation  direction  of  the  electric  motor  (counterclockwise  rotation 
toward the end cover).  
b.  Check electrical wire to the solenoid and power supply. 
c.  Check the system pressure and control pressure is in working order. If abnor

7.4.3    Pump unit operates, but no pressure 
a.  Check whether the ball valve of the output port is started. 
b.  Check whether the setting value of the system  pressure relief valve is right and reliable. 
c.  Check the relieve valve and directional control valve. 
d.  Check the gear pump  

7.4.4    Noise or shake from return filter 
a.  The filter element is block, please replace it. 

7.4.5    Leakage  
a.  Check the seal element, and replace it. If have any trouble you can not hand
Parker.  

7.5.     Maintenance Manual  

7.5.1    Daily Check  
a.  The appearance of the power unit is normal. There are no wound and move. 
b.  Whether the oil level of the tank is normal. 
c.  Check whether the ball valve of the output po
d.  Check electrical wire to the solenoid and power supply. 
e.  Check whether the pressure is stabilization. 

f.  Check the oil temperature. If the temperature is greater than 149
system for general inspection. 
g.  No leakage in the connectors 
h.  Pay attention to the alarm signal of filtration andreplace the filter element. 

7.5.2    Monthly Check  
a.  Tighten the screws and connectors regularly. 
b.  Check the leakage of the connector and replace the wearing 
c.  Check  the  quality  of  the  oil,  and  pay  attention  to  the  contamination  and 
emulsification. 
d.  Clear the power unit and piping and keep the clean environment.

7.5.3    Yearly Check  
a.  Test oil sample and archive according to the labo
b.  Replace the system oil if invalidation after clearing the system piping and tank.Recommendation is 
that replacing the oil every 18 months. 
c.  Check the performance of those elements about pump,valve, motor and cylinder etc. 
wearing element.  
d.  Replace all system seals every two year. 
Please Note The Following 
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tric  supply  (including power supply and control circuit) an
b.  Check oil temperature  
c.  Check oil level is in working order. 
d.  Check control components of electric motor.  

Pump unit operates, but cylinder cannot move  
a.  Check  the  rotation  direction  of  the  electric  motor  (counterclockwise  rotation 

b.  Check electrical wire to the solenoid and power supply.  
c.  Check the system pressure and control pressure is in working order. If abnor

Pump unit operates, but no pressure  
a.  Check whether the ball valve of the output port is started.  
b.  Check whether the setting value of the system  pressure relief valve is right and reliable. 

lve and directional control valve.  
 

Noise or shake from return filter  
a.  The filter element is block, please replace it.  

a.  Check the seal element, and replace it. If have any trouble you can not hand

a.  The appearance of the power unit is normal. There are no wound and move. 
b.  Whether the oil level of the tank is normal.  
c.  Check whether the ball valve of the output port is started.  
d.  Check electrical wire to the solenoid and power supply.  
e.  Check whether the pressure is stabilization.  

f.  Check the oil temperature. If the temperature is greater than 149°F (65
system for general inspection.  
g.  No leakage in the connectors  
h.  Pay attention to the alarm signal of filtration andreplace the filter element. 

a.  Tighten the screws and connectors regularly.  
b.  Check the leakage of the connector and replace the wearing seals. 
c.  Check  the  quality  of  the  oil,  and  pay  attention  to  the  contamination  and 

d.  Clear the power unit and piping and keep the clean environment. 

a.  Test oil sample and archive according to the laboratory sheet semiyearly. 
b.  Replace the system oil if invalidation after clearing the system piping and tank.Recommendation is 
that replacing the oil every 18 months.  
c.  Check the performance of those elements about pump,valve, motor and cylinder etc. 

d.  Replace all system seals every two year.  
Please Note The Following  

                                                                          

and connection.  

a.  Check  the  rotation  direction  of  the  electric  motor  (counterclockwise  rotation 

c.  Check the system pressure and control pressure is in working order. If abnormality, should adjust.  

b.  Check whether the setting value of the system  pressure relief valve is right and reliable.  

a.  Check the seal element, and replace it. If have any trouble you can not handle, please contact 

a.  The appearance of the power unit is normal. There are no wound and move.  

F (65℃), must shut down the 

h.  Pay attention to the alarm signal of filtration andreplace the filter element.  

c.  Check  the  quality  of  the  oil,  and  pay  attention  to  the  contamination  and 

ratory sheet semiyearly.  
b.  Replace the system oil if invalidation after clearing the system piping and tank.Recommendation is 

c.  Check the performance of those elements about pump,valve, motor and cylinder etc. Replace the 
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a.  The  system  including  oil,  oil  port,  connector,  filter  etc.  should  be  maintained 
absolute cleanliness. Should often clear the tank and pipi
b.  The  grade  of  new  oil  must  be  in  accord  with  the  original  when  replacing  
the system oil.  
c.  When replacing the system oil, the new oil must be filtered. If needing replace the oil grade, please 
evacuate the original system oil in the tank, piping and cylinder. 
d.  Prevent the contamination (fibre, sludge) entering  into the system when clearing the tank.

8 Spares 

8.1 Storage: customers may consider to order and store a certain quantity of spares to ensure 
operation in case of abrasion or failure of special elements. In order to ensure utilization ratio of fans, it 
is recommended to store the following spares: one set of  blade with fixing bolt; one set of main 
bearing and one angular ring; one set of
laminated ring); and one set of seal for the oil tank.

8.2 Order: for the convenience of cooperation, please provide the following information when ordering 
spares: 

——Model of the fan is shown on the 
specification, number and quantity of the spares are shown on Component Sheet.

Note: do not use spares which are not supplied by CPMW, otherwise the customer shall be liable 
for any running failures and safety hazards of the fan thusly caused.

8.3 Storage requirements: spares shall be stored in:

——Their original packages; in a dry place;

——Places without chemical corrosion;

——Bearings with pore diameter bigger than 200mm shall be laid horizon
supported. 

——Carbon ring seals and laminated seals shall be laid horizontally, without deformation or press;

——Elastic rubber ring seals shall be kept away from heat sources and sunlight, without deformation 
and press. 

9 Protection 

9.1 General: protection against wind, rain, dust and corrosion must be provided in case of installation 
suspension, not being put into operation immediately after delivery or long time shutdown, etc.

9.2 Protection during installation intermissi

——For smooth and clean metal surface (seals, sliding parts, assembly parts and welding parts), 
protective agents must be applied and dried, and solvents in protective agents must fully 
evaporate before and during installation.

——The surface of the smoot
with a clean piece of cloth without fiber, and applied with coatings of protective agents, with their 
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a.  The  system  including  oil,  oil  port,  connector,  filter  etc.  should  be  maintained 
absolute cleanliness. Should often clear the tank and piping and prevent system rusting. 
b.  The  grade  of  new  oil  must  be  in  accord  with  the  original  when  replacing  

c.  When replacing the system oil, the new oil must be filtered. If needing replace the oil grade, please 
e original system oil in the tank, piping and cylinder.  

d.  Prevent the contamination (fibre, sludge) entering  into the system when clearing the tank.

Storage: customers may consider to order and store a certain quantity of spares to ensure 
operation in case of abrasion or failure of special elements. In order to ensure utilization ratio of fans, it 
is recommended to store the following spares: one set of  blade with fixing bolt; one set of main 
bearing and one angular ring; one set of sealing ring for main bearing (one carbon ring and one 
laminated ring); and one set of seal for the oil tank. 

Order: for the convenience of cooperation, please provide the following information when ordering 

Model of the fan is shown on the rating plate on the casing or in the order contract; description, 
specification, number and quantity of the spares are shown on Component Sheet.

Note: do not use spares which are not supplied by CPMW, otherwise the customer shall be liable 
failures and safety hazards of the fan thusly caused. 

Storage requirements: spares shall be stored in: 

Their original packages; in a dry place; 

Places without chemical corrosion; 

Bearings with pore diameter bigger than 200mm shall be laid horizontally with their circumference 

Carbon ring seals and laminated seals shall be laid horizontally, without deformation or press;

Elastic rubber ring seals shall be kept away from heat sources and sunlight, without deformation 

General: protection against wind, rain, dust and corrosion must be provided in case of installation 
suspension, not being put into operation immediately after delivery or long time shutdown, etc.

Protection during installation intermission 

For smooth and clean metal surface (seals, sliding parts, assembly parts and welding parts), 
protective agents must be applied and dried, and solvents in protective agents must fully 
evaporate before and during installation. 

The surface of the smooth and clean metal shaft and connections outside the casing shall be dried 
with a clean piece of cloth without fiber, and applied with coatings of protective agents, with their 

                                                                          

a.  The  system  including  oil,  oil  port,  connector,  filter  etc.  should  be  maintained 
ng and prevent system rusting.  

b.  The  grade  of  new  oil  must  be  in  accord  with  the  original  when  replacing  

c.  When replacing the system oil, the new oil must be filtered. If needing replace the oil grade, please 

d.  Prevent the contamination (fibre, sludge) entering  into the system when clearing the tank. 

Storage: customers may consider to order and store a certain quantity of spares to ensure resume 
operation in case of abrasion or failure of special elements. In order to ensure utilization ratio of fans, it 
is recommended to store the following spares: one set of  blade with fixing bolt; one set of main 

sealing ring for main bearing (one carbon ring and one 

Order: for the convenience of cooperation, please provide the following information when ordering 

rating plate on the casing or in the order contract; description, 
specification, number and quantity of the spares are shown on Component Sheet. 

Note: do not use spares which are not supplied by CPMW, otherwise the customer shall be liable 

tally with their circumference 

Carbon ring seals and laminated seals shall be laid horizontally, without deformation or press; 

Elastic rubber ring seals shall be kept away from heat sources and sunlight, without deformation 

General: protection against wind, rain, dust and corrosion must be provided in case of installation 
suspension, not being put into operation immediately after delivery or long time shutdown, etc. 

For smooth and clean metal surface (seals, sliding parts, assembly parts and welding parts), 
protective agents must be applied and dried, and solvents in protective agents must fully 

h and clean metal shaft and connections outside the casing shall be dried 
with a clean piece of cloth without fiber, and applied with coatings of protective agents, with their 
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total thickness being at least 150um.

——Instruments and testing equipment must b
or bubble membrane which shall be sealed with sticky tapes to prevent mechanical damage.

9.3 Protection during shutdown

Proceed with measures both above and below in case of 1
case of shutdown more than 6 months.

Note: corrosion (e.g. due to gas in cooling tubes) will result in failure of important components.

In the event of shutdown: 

——It shall be confirmed that no corrosive gas is left in the fan;

——Continue to run and cool the seal fan until all corrosive gas is drained out of the fan (
isolation valve is provided at the inlet and outlet or the isolation valve cannot completely block 
the fume, the seal fan shall not be shut down and shall continue running

——Check the gap between the  blade and the wheel for fouling; if there is serious sulfur pollution, 
the  blade shall be removed for the purpose of cleaning and maintenance.

Note: the impurity of sulfur in the 
and further result in fan failure;

——Loosen the fouling and then remove it with a suction pipe;

——The surface of the smooth and clean metal shaft and connections outside the casing shall be 
cleaned with a piece of cloth withou
their total thickness being at least 150um.

——The protective layer shall be checked every month. Position of damage or corrosion, if any, must be 
applied with protective agents again after prope

——Paints shall be checked every three months. Position of damage or corrosion, if any, must be 
applied with paints again after proper cleaning;

——For the main bearing, servomotor and oil station, the oil 
blade shall be opened and closed repeatedly every month (
for corrosive media is more than two days, the oil station shall be started, at least every day, to 
operate the blade to move from the closed status to fully open
status twice to prevent fume remaining in the fan from corroding the blade shank

——Cleaning shall be performed with oil on a regular basis to prevent oxidation, rust and contact 
corrosion, and the oil shall be operated on a r

——Check water content of oil every three months, and clean the filter if necessary.

Instruments and testing equipment not in operation must be protected as follow to avoid damage:

——They must be wrapped with plastic membrane (more than 2
which shall be sealed with sticky tapes;
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total thickness being at least 150um. 

Instruments and testing equipment must be wrapped with PE membrane (more than 200um thick) 
or bubble membrane which shall be sealed with sticky tapes to prevent mechanical damage.

Protection during shutdown 

Proceed with measures both above and below in case of 1-6 month shutdown, and contact
case of shutdown more than 6 months. 

Note: corrosion (e.g. due to gas in cooling tubes) will result in failure of important components.

 

It shall be confirmed that no corrosive gas is left in the fan; 

and cool the seal fan until all corrosive gas is drained out of the fan (
isolation valve is provided at the inlet and outlet or the isolation valve cannot completely block 
the fume, the seal fan shall not be shut down and shall continue running

Check the gap between the  blade and the wheel for fouling; if there is serious sulfur pollution, 
the  blade shall be removed for the purpose of cleaning and maintenance.

Note: the impurity of sulfur in the hub will result in corrosion and jamming/failure of the blade, 
and further result in fan failure; 

Loosen the fouling and then remove it with a suction pipe; 

The surface of the smooth and clean metal shaft and connections outside the casing shall be 
cleaned with a piece of cloth without fiber, and applied with coatings of protective agents, with 
their total thickness being at least 150um. 

The protective layer shall be checked every month. Position of damage or corrosion, if any, must be 
applied with protective agents again after proper cleaning; 

Paints shall be checked every three months. Position of damage or corrosion, if any, must be 
applied with paints again after proper cleaning; 

For the main bearing, servomotor and oil station, the oil unit shall operate for 30min and the  
ade shall be opened and closed repeatedly every month (note: if shutdown period of a fan used 

for corrosive media is more than two days, the oil station shall be started, at least every day, to 
operate the blade to move from the closed status to fully open and then back to the closed 
status twice to prevent fume remaining in the fan from corroding the blade shank

Cleaning shall be performed with oil on a regular basis to prevent oxidation, rust and contact 
corrosion, and the oil shall be operated on a regular basis, too; 

Check water content of oil every three months, and clean the filter if necessary.

Instruments and testing equipment not in operation must be protected as follow to avoid damage:

They must be wrapped with plastic membrane (more than 200um thick) or bubble membrane 
which shall be sealed with sticky tapes; 

                                                                          

e wrapped with PE membrane (more than 200um thick) 
or bubble membrane which shall be sealed with sticky tapes to prevent mechanical damage. 

6 month shutdown, and contact CPMW in 

Note: corrosion (e.g. due to gas in cooling tubes) will result in failure of important components. 

and cool the seal fan until all corrosive gas is drained out of the fan (note: if no 
isolation valve is provided at the inlet and outlet or the isolation valve cannot completely block 
the fume, the seal fan shall not be shut down and shall continue running); 

Check the gap between the  blade and the wheel for fouling; if there is serious sulfur pollution, 
the  blade shall be removed for the purpose of cleaning and maintenance. 

jamming/failure of the blade, 

The surface of the smooth and clean metal shaft and connections outside the casing shall be 
t fiber, and applied with coatings of protective agents, with 

The protective layer shall be checked every month. Position of damage or corrosion, if any, must be 

Paints shall be checked every three months. Position of damage or corrosion, if any, must be 

shall operate for 30min and the  
note: if shutdown period of a fan used 

for corrosive media is more than two days, the oil station shall be started, at least every day, to 
and then back to the closed 

status twice to prevent fume remaining in the fan from corroding the blade shank); 

Cleaning shall be performed with oil on a regular basis to prevent oxidation, rust and contact 

Check water content of oil every three months, and clean the filter if necessary. 

Instruments and testing equipment not in operation must be protected as follow to avoid damage: 

00um thick) or bubble membrane 
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——It is permitted to disassemble them and their holes must be blocked with plug screws and blind 
flanges to isolate oil and gas;

——The oil station and other equipment, if installed in 
canvas. 

——Before trial running, waterproof canvas, sticky tapes and membrane shall be removed and 
elements previously removed shall be assembled.

——The main bearing, servomotor, oil 

——Check seals of smooth metal elements, slide blocks and coordination surface for rust;

——Rust, if any, shall be carefully removed, then parts shall be dried and lubricated.

Note: check the blade of the impeller for 

10. Fault Analysis 

Fault 

Exceeded 
vibration and 
unbalanced 
operation of 

bearings 

 

Dirt on and peeling of impellers

Worn and unbalanced impellers

Exceeded bearing clearance

Worn bearings 

Premature bearing failure

Un-calibrated couplings

Foundation subsidence and loose parts

The rigid connection between the vibration detector and the main bearing shall be as short as possible. 
Vibration detection can be done either horizontally or axiall
(if applicable), or vibration velocity (mm/s) and amplitude (um) as a minimum shall be detected.
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It is permitted to disassemble them and their holes must be blocked with plug screws and blind 
flanges to isolate oil and gas; 

The oil station and other equipment, if installed in the open air, shall be covered with waterproof 

Before trial running, waterproof canvas, sticky tapes and membrane shall be removed and 
elements previously removed shall be assembled. 

The main bearing, servomotor, oil unit and so on shall be subject to appearance inspection;

Check seals of smooth metal elements, slide blocks and coordination surface for rust;

Rust, if any, shall be carefully removed, then parts shall be dried and lubricated.

Note: check the blade of the impeller for flexibility before each startup. 

Table 1: Vibration 

Causes  

Dirt on and peeling of impellers 

Worn and unbalanced impellers 

Exceeded bearing clearance 

Worn bearings  

Premature bearing failure 

calibrated couplings 

Foundation subsidence and loose parts 

The rigid connection between the vibration detector and the main bearing shall be as short as possible. 
Vibration detection can be done either horizontally or axially. A spectrum analysis on vibration is recommended 
(if applicable), or vibration velocity (mm/s) and amplitude (um) as a minimum shall be detected.

Table 2: Bearing temperature 

                                                                          

It is permitted to disassemble them and their holes must be blocked with plug screws and blind 

the open air, shall be covered with waterproof 

Before trial running, waterproof canvas, sticky tapes and membrane shall be removed and 

ject to appearance inspection; 

Check seals of smooth metal elements, slide blocks and coordination surface for rust; 

Rust, if any, shall be carefully removed, then parts shall be dried and lubricated. 

Solutions 

Clean impellers and 
ascertain causes 

Balance impellers 
and measure the 
wear 

Readjust the 
bearing clearance 
to normal 

Substitute new 
bearings 

See Table 8 

Re-calibrate 
couplings 

Restore foundation, 
tighten loose parts 
and re-calibrate 
couplings 

The rigid connection between the vibration detector and the main bearing shall be as short as possible. 
y. A spectrum analysis on vibration is recommended 

(if applicable), or vibration velocity (mm/s) and amplitude (um) as a minimum shall be detected. 
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Fault 

Bearing over-temperature 

Fault 

Lube oil over-temperature  

 

 

 

 

Insufficient lube oil 
temperature  

 

Fault 

Low lube oil pressure 
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Causes  Solutions

Faulty temperature sensor at 
oil unit 

Bearing damages caused by 
over-working or wear 

Unsuitable bearings and 
clearance 

 

Little or sticky lube oil 

 

Contaminated seal cooling fan 
(if any) 

Failed seal cooling fan (if any) 

Inspect, repair or replace

Replace the bearing with a 
new one 

Replace the bearing according 
to the model and marks in the 
inventory and adjust the 
clearance properly

Make-up or substitute special 
lube oil 

Clean impellers and inlet 
gratings of the fan

Repair the seal cooling fan

Table 3: Lube oil temperature 

Causes  Solutions

 

Insufficient lube oil 

Active heater or high setpoints 

No or little cooling water 

Over-hot cooling water 

Contaminated or substandard 
cooler  

Impact from external heat 
sources 

Inactive heater 

Check the thermosistor and 
turn off the heater

Turn on or increase the flow of 
cooling water

Increase the flow of cooling 
water 

Clean or replace the cooler

Protect lube oil supply from 
heat sources 

Check the thermosistor and 
the heater 

Table 4: Lube oil pressure 

Causes  
Solutions

Contaminated and clogged 
filter 

Oil tube leaks 

Clean the filter or switch to a 
stand-by filter

Change a oil seal, tighten 

                                                                          

Solutions 

Inspect, repair or replace 

e bearing with a 

Replace the bearing according 
to the model and marks in the 
inventory and adjust the 
clearance properly 

up or substitute special 

Clean impellers and inlet 
gratings of the fan 

Repair the seal cooling fan 

Solutions 

Check the thermosistor and 
turn off the heater 

Turn on or increase the flow of 
cooling water 

Increase the flow of cooling 

Clean or replace the cooler 

Protect lube oil supply from 
 

Check the thermosistor and 

 

Solutions 

Clean the filter or switch to a 
by filter 

Change a oil seal, tighten 
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High oil pressure. 

Fluctuation in oil pressure: 

 ＜ 6 

Fault 

Dirty oil 

 

 

Oil color darkened 

High oil PH 

 

Water in oil 

Fault 

Decreasing oil level 
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Fluctuation in oil pressure: 

Mal-adjusted or clogged valve 

Faulty pressure valve with high 
oil temperature and low oil 
level 

Faulty oil pump 

Mal-adjusted overflow valve 

Failed pressure accumulator 

loose parts, and rectify the 
leaks 

Calibrate or clean the valve

Clean or re-cal
fill more oil 

Replace the pump oil

Adjust the valve

Inspect, refill nitrogen gas or 
replace according to 
specifications

Table 5: Lube oil conditions 

Causes  Solutions

Use of unsuitable oil 

Faulty oil filter or filter screen 
with too-big meshes 

Unqualified tubes or bad 
sealing 

Use of unsuitable or 
unqualified oil 

Air permeation in passageway 

Permeation of rainwater or 
clean water 

Cooler leaks 

Un-drained water in oil tank 

Replace the oil

Replace the filter screen 
replace tubes or seals

Replace the oil as specified

Clean the air grating, check 
the pressure of sealing air, and 
replace the shaft seal

Provide protections

Repair the cooler

Drain the water regularly to 
eliminate fault

Table 6: Lube oil level 

Causes  Solutions

Main bearing leaks 

Tube leaks at tube 
connections  

 

Faulty hoses 

See Table 7 

Check and tighten both 
internal and external 
connections of tubes, replace 
seals 

Replace hoses

                                                                          

loose parts, and rectify the 

Calibrate or clean the valve 

calibrate the valve, 
 

Replace the pump oil 

Adjust the valve 

Inspect, refill nitrogen gas or 
replace according to 
specifications 

Solutions 

ce the oil 

Replace the filter screen 
replace tubes or seals 

Replace the oil as specified 

Clean the air grating, check 
the pressure of sealing air, and 
replace the shaft seal 

Provide protections 

Repair the cooler 

Drain the water regularly to 
eliminate faults thusly caused 

Solutions 

 

Check and tighten both 
internal and external 
connections of tubes, replace 

Replace hoses 



 
 

THAI BINH 2 THERMAL POWER PLANT 2 x 600MW

PA FAN OPERATION & MAINTENANCE MANUAL
TB2-SDC.VP101-00100-M-M1A-MAN-5001 

Fault 

Oil leaks on main bearing 

 

 

 

Oil leaks on blade bearings 

Fault 

Premature bearing failures 

Fault 

Wear of  blades 
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Worn seals 

Check and adjust seal cooling 
air (if any), replace seals

 

Table 7: Bearing leaks 

Causes  Solutions

Broken shaft seals 

Excessive oil flow 

High oil level 

Plugged balance tubes of air 
seal 

Damaged washers of blade 
bearings 

Non-original washers or the oil 
is no longer functional 

Exceeded and unbearable air 
temperature in the 
passageway 

Replace seals

Decrease oil flow

Lower the oil level

Clean air tubes and gratings

Replace washers

Replace washers with original 
ones 

Control the air temperature in 
the passageway

Repair blade bearings

Check for fan damages (such 
as expansion joints)

Table 8: Bearing conditions 

Causes  Solutions

Insufficient lube oil 

Dirty oil 

Contaminated bearing seats 

Damaged bearings 

Fill more lube oil

See Table 5 

Clean the bearing seats

Replace the bearing and find 
out the cause

Table 9: Wear 

Causes  Solutions

High dustiness 

 

Control dustiness, check the 
blade for excessive wear

                                                                          

Check and adjust seal cooling 
air (if any), replace seals 

Solutions 

Replace seals 

Decrease oil flow 

Lower the oil level 

Clean air tubes and gratings 

Replace washers 

Replace washers with original 

Control the air temperature in 
the passageway 

Repair blade bearings 

Check for fan damages (such 
as expansion joints) 

Solutions 

Fill more lube oil 

 

Clean the bearing seats 

Replace the bearing and find 
out the cause 

Solutions 

Control dustiness, check the 
blade for excessive wear 
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Wear of guide vane/hollow 
struts 

Fault 

Power consumption 
uncontrollable  

Rated power unreachable 

 

 

 

 

Broken high-pressure hose in 
servomotor 

Fault 

Stuck blade bearings 

11. Installation Parameters

Rotation angle of  blades

 

Readings on control panel 
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/hollow Over-intensive air impact Install baffle plates

Table 10: Dynamic control 

Causes  Solutions

Power consumption 

pressure hose in 

The actuator does not act or 
act too fast 

Low control oil pressure 

Worn piston seals of 
servomotor 

Stuck blade bearings 

Worn  blades 

Impact from coating on  
blades 

Stuck control head 

Adjust the actuator driver, 
action time and the 
connecting rod

Adjust and control oil pressure

Replace seals

See Table 11 

Replace the  blades

Clean  blades

Check the coaxiality of control 
head, control valve element 
and piston. 

Table 11: Stuck blade bearings 

Causes  Solutions

Un-lubricated blade bearings 

Dirt on impellers (hubs) 

 

 

Lubricate  

Clean the impellers (hubs) and 
find out the cause

Clean the impellers

Close the damper of the fan, 
and run the sealing air fan (if 
any) without prohibited air 
leftovers 

Parameters 

Rotation angle of  blades 

 “Close” position  “Open" position

 0% 100%

                                                                          

Install baffle plates 

Solutions 

Adjust the actuator driver, 
action time and the 
connecting rod   

Adjust and control oil pressure 

Replace seals 

 

Replace the  blades 

Clean  blades 

Check the coaxiality of control 
head, control valve element 

 

Solutions 

Clean the impellers (hubs) and 
find out the cause 

Clean the impellers 

Close the damper of the fan, 
and run the sealing air fan (if 
any) without prohibited air 

“Open" position 

100% 
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Indication of field dial 

Impeller clearance (including that between top of  blades and the casing, and root of  blades and 
hubs) is shown on General Assembly Drawing.

Tightening moment 

blades/trunnions 

Main bearing seat/fan casing 

Rules for tightening bolts: 

——Apply MoS2 (molybdenum disulfide) lubricant on the threads and underneath the nut;

——Use a clamping torque wrench to tighten bolts to the required moment

Tightening moments are shown on Component Drawings

12. Settings for an AP fan

 

Bearing 
temperature 

90 ℃ 

Stall differential 
pressure 

50mbar

Casing vibration 

4.6mm/s

4.6mm/s

4.6mm/s
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-36° +20°

Impeller clearance (including that between top of  blades and the casing, and root of  blades and 
shown on General Assembly Drawing. 

See drawings

 See drawings

(molybdenum disulfide) lubricant on the threads and underneath the nut;

torque wrench to tighten bolts to the required moment 

Tightening moments are shown on Component Drawings 

Settings for an AP fan 

Alarm  Trip  

 110℃  

50mbar   

4.6mm/s-0.16mm 10.0mm/s-0.27mm 
Rotation speed 740pm 
and below

4.6mm/s-0.12mm. 10.0mm/s-0.23mm Rotation speed 980pm

4.6mm/s-0.08mm 10.0mm/s-0.17mm 
Rotation speed 
1480pm

                                                                          

+20° 

Impeller clearance (including that between top of  blades and the casing, and root of  blades and 

See drawings 

See drawings 

(molybdenum disulfide) lubricant on the threads and underneath the nut; 

Remarks 

Rotation speed 740pm 
and below 

Rotation speed 980pm 

Rotation speed 
1480pm 
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13. Figures 

Fig. 1: Rotors of the fan; two-stage fan

Typical spare parts for impellers include: blades (with fixings), combined sealing rings (used 
when the fan is transmitting corrosive substances), and axial ball bearings.
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stage fan 

impellers include: blades (with fixings), combined sealing rings (used 
when the fan is transmitting corrosive substances), and axial ball bearings. 

                                                                          

 

impellers include: blades (with fixings), combined sealing rings (used 
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Fig. 2: Main bearing assembly 

The typical spare parts include: a complete package of bearings, laminated s
sealing rings. 

Fig. 3: Servomotor 

The typical spare parts include: a complete package of bearings, scraper rings I and II, twin 
sealing rings I and II, and seal sleeves.
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The typical spare parts include: a complete package of bearings, laminated s

The typical spare parts include: a complete package of bearings, scraper rings I and II, twin 
sealing rings I and II, and seal sleeves. 

 

                                                                          

The typical spare parts include: a complete package of bearings, laminated sealing rings and other 

 

The typical spare parts include: a complete package of bearings, scraper rings I and II, twin 
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Fig. 4: Oil tubing system 

The typical spare parts include: a complete package of oil tubes.
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: a complete package of oil tubes. 
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Fig. 5: Cold installation of couplings of high temperature fan

Fig. 6: Hydraulic locking device

1. High-pressure pump, 2. Oil tank, 3. Pump seat, 4. High
(with annular pistons), 7. Dial indicator
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Cold installation of couplings of high temperature fan 

 

Hydraulic locking device 

pressure pump, 2. Oil tank, 3. Pump seat, 4. High-pressure hose, 5. Pressure meter, 6. Hydraulic nuts 
lar pistons), 7. Dial indicator 

                                                                          

 

pressure hose, 5. Pressure meter, 6. Hydraulic nuts 



 
 

 

Fig. 7: Stall alarm device 
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Fig. 8: Block diagram of fan control  
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Fig. 9: Fan Selection Data List 
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Fig. 10: Performance curve 
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Fig. 11：PA Fan PID Drawing 
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Fig. 12：Oil Unit Assembling Layout 
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Fig. 13：Hydraulic Circuit Electric Wiring 
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Fig. 14： Hydraulic Circuit
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Fig. 15: Insulation (sound-proof) coatingproof) coating
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15. Drawing list 

15.1  PA Fan 

No. Drawing

1 TB2-SDC.VP101-00100

2 TB2-SDC.VP101-00100

3 TB2-SDC.VP101-00100

             
15.2  Motor 

No. Drawing

1 Page.37

 
15.3  Lubrication system 
          

No. Drawing

1 

2 

3 

 

16. Instrument list(each fan)

 
No. 

Name quan Specification

1 Terminal Box 1 BXKG

2 
Stall alarm 

equipement 
  

2.1 Stall sensor 1 

2.2 
Pressure 

difference  
1 BH-208002

3 
thermometer 

for fan 
  

3.1 
platinum 
resistance 

9 Pt100
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Drawing No. Drawing Description

00100-M-M1A-MAN-9037 PA Fan Assembling DRAWING

00100-M-M1A-MAN-9038 
PA FAN ASSEMBLY BLADE 
ACTUATING SECTION 

00100-M-M1A-MAN-9039  PA Fan Outline Drawing  

Drawing No. Drawing Description

age.37~45 Typical Assembly of YRKK Motor

Drawing No. Drawing Description

Fig. 12  Assembling Layout 

Fig. 13 Hydraulic Circuit Electric Wiring

Fig. 14 Hydraulic Circuit 

(each fan) 

Instrument List(each fan) 

Specification 
Intall 

position 
Manufacturer 

BXKG-223B   KKK 

      

  fan KKK 

208002-208 
Terminal 

Box 
SOR 

  
Bearing 
Housing 

Shanghai 

Pt100     

                                                                          

Description 

PA Fan Assembling DRAWING 

FAN ASSEMBLY BLADE 
 

rawing   

Description 

Typical Assembly of YRKK Motor 

Description 

Hydraulic Circuit Electric Wiring 

remark 

  

  

  

DPDT 
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4 
vibration 

monitoring 
system for fan 

  

4.1 
horizontal 
direction 

sensor 
2 

5 Actuator 1 

6 
Key phase 

measurement 
  

6.1 
Key phase 

probe 
1 

7 
thermometer 

for motor 
  

7.1 
Motor Bearing 
temperature 

device 
2 Pt100

7.2 
Motor Winding 

temperature 
device 

6 Pt100

8 

  vibration 
monitoring 
system for 

motor 

  

8.1 eddy sensor 4 

9 
Oil station for 

fan 
1   

10 
Oil station for 
motor 
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    Shenke 

  
Bearing 
Housing 

  

    ROTORK 

    
 

Shenke 

      

      

Pt100 
Motor 

Bearing 
Housing 

  supplied by motor Manufacturer

Pt100 
Motor 

Winding 
  

    Shenke 

      

     Paker 

      shared with Fan oil station

                                                                          

  

  

  

  

  

  

supplied by motor Manufacturer 

 

  

  

 

shared with Fan oil station 
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Special Notes & Instructions

To continue to perfect the 
extend service life and according to our experiences in manufacture and maintenance, we 
propose the following with regards to fume

1. Isolation valves shall be 
keep off fume backflows when the fan is off). If isolation valves fail to keep the fume backflows 
off or such valves are not equipped when the fan stops (except for maintenance), the seal fan
shall continue running. 

2. To prevent the fan from “surging”, it shall not operate when both the front and back 
isolation valves are closed; to prevent surging during idling, the isolation valves shall not be 
closed immediately when the motor is powered o
stops running. 

3. To prevent blades and hubs being stuck by hardened mud, 
station of the fan shall be activated every 6
greatest opening for 2-3 times. Otherwise, manual adjustment on blades after fan activation will cause the 
inner components and outer connection parts of impellers to fail and break, resulting in damage of 
connection keyway of cranks and trun
Therefore, this procedure of maintenance is strongly advised.

4. Before starting of the fan, please make sure that impellers (including the blades and hubs) 
and outer surface of impeller
and check if blades are able to rotate freely.
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& Instructions 

field maintenance code for our adjustable  blade axial fans and 
extend service life and according to our experiences in manufacture and maintenance, we 
propose the following with regards to fume-medium fans manufactured by us:

Isolation valves shall be equipped both on the front side and the back side of the fan (to 
keep off fume backflows when the fan is off). If isolation valves fail to keep the fume backflows 
off or such valves are not equipped when the fan stops (except for maintenance), the seal fan

To prevent the fan from “surging”, it shall not operate when both the front and back 
isolation valves are closed; to prevent surging during idling, the isolation valves shall not be 
closed immediately when the motor is powered off, instead, they shall be closed when the fan 

To prevent blades and hubs being stuck by hardened mud, during when the fan is not working, the oil 
station of the fan shall be activated every 6-8 hours, making blades go from the state of “

Otherwise, manual adjustment on blades after fan activation will cause the 
inner components and outer connection parts of impellers to fail and break, resulting in damage of 
connection keyway of cranks and trunnions, of cranks and their slide blocks, and of thrust ball bearings. 
Therefore, this procedure of maintenance is strongly advised. 

Before starting of the fan, please make sure that impellers (including the blades and hubs) 
and outer surface of impellers are properly cleaned, check for wear and corrosions on them, 
and check if blades are able to rotate freely. 

                                                                          

field maintenance code for our adjustable  blade axial fans and 
extend service life and according to our experiences in manufacture and maintenance, we 

medium fans manufactured by us: 

equipped both on the front side and the back side of the fan (to 
keep off fume backflows when the fan is off). If isolation valves fail to keep the fume backflows 
off or such valves are not equipped when the fan stops (except for maintenance), the seal fan 

To prevent the fan from “surging”, it shall not operate when both the front and back 
isolation valves are closed; to prevent surging during idling, the isolation valves shall not be 

ff, instead, they shall be closed when the fan 

during when the fan is not working, the oil 
8 hours, making blades go from the state of “off” to their 

Otherwise, manual adjustment on blades after fan activation will cause the 
inner components and outer connection parts of impellers to fail and break, resulting in damage of 

nions, of cranks and their slide blocks, and of thrust ball bearings. 

Before starting of the fan, please make sure that impellers (including the blades and hubs) 
s are properly cleaned, check for wear and corrosions on them, 
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