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Introduction 
In coal fired power plants, wear and tear in PF ( Pulverised Fuel) pipe lines is a painful 
maintenance issue. 
This paper, based on a project executed , data collected during site visits and also based on 
interactions with plant’s maintenance personnel,  briefly explains on the practice being followed 
and alternate prudent solutions. 
 
Over view of  the project undertaken 
VJIKKS ENGG POWER won a  tender from Malaysia’s Largest IPP Malakoff’s Tanjung Bin 
Power Plant ( 4 x 1000MW), a large Coal Fired Power Plant  
 
In comparison with many tenders it won from Malakoff, for providing solutions for their 
other Power Plants, this time,  the tender won from its Tanjung Bin Power Plant was 
totally for a different area of  expertise.  
The job is to identify the thinning PF (Pulverised Fuel) pipe line elbows installed along 
the PF lines starting from Mill to the burner in a 1000MW Power Plant, to remove and 
replace with new elbows. 
 
Successfully 65 nos of thinning PF Line Elbows were identified and replaced during the 
plant outage work in December 2015. 
 
Despite completing the job, in Tanjung Bin Power Plant , VJIKKS ENGG POWER (M) SDN  
BHD, based on the sound and wide experience of their pool of Technical personnel, 
advised a better and prudent solution, to instead of just replacing the thinning elbows 
with new expensive fabricated elbows. 
 
 
 
 
 
 
 
 
 
 
 
 



                                    
 VJIKKS ENGG POWER (M) SDN BHD,Malaysia 
A One Stop Engineering Solutions Provider (Since 2010)                                                                                                                                                    

FIRST WORLD PRODUCTS AND SOLUTIONS AT THIRD WORLD PRICE 
21 JALAN KETAPANG 18, TAMAN RINTING,81750 MASAI,JOHOR,MALAYSIA 

TEL: +6 07 388 1323 /FAX:+6 07 3873821 MOBILE:+6 019 7993204  
E-MAILS: info@vjikksenggpower.com , vjikks.enggpower@gmail.com 

,vjikksenggpower@hotmail.my 
WEB SITES: http://www.vjikksenggpower.com and http://www.vjikksengg.com 

 
 

 

 
 
 
 
A few of the photographs showing progress of work and elbow removal and 
installation carried out in Tanjung Bin Power Plant 
 

          Fig 1: New Elbows after lifting         Fig 2: New Elbows after lifting             Fig 3: New Elbows after lifting 
 
 

            
Fig 4:Preparation for Old Elbows removal in progress         Fig 5: Preparation for Old Elbows removal in progress 
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 Fig 6: Preparation for Old Elbows removal in progress 
 
 

               
                  Fig 7: Removal in progress                                              Fig 8: Removal in progress 
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                                                                           Fig 9: After removal of elbow 
 
 
 

                                            
                                                                                  Fig 10: Removed elbows 
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                                                                 Fig 11 & 12: New Elbow Installation in progress  
 
 

    
                                                                  Fig 13 & 14: New Elbow Installation completed 
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Analysis and alternate solution 
In any coal fired power plant, wear and tear  due to abrasive coal , in PF ( Pulverised Fuel) pipe 
lines is a natural phenomena. 
 
Almost every year, failure of PF lines due to severe wear and tear and forced outages to repair 
such failures would also become a regular phenomena, if the operator of the plant does not 
invest in a long term solution. 
 
As explained above, there are power plant operators who carry out activities like measuring the 
thickness of pipe line elbows and spools at the out let of mills and based on the thickness 
measurement, go for replacement of those with new fabricated elbows and spools. 
 
There are also some power plant operators who opt for repair work like doing patch up welding 
on the outer surface or to provide sealing with some compound as shown below: 
 
 
 

 
Fig 15:Mill outlet spool with patch up weld at the outer surface 



                                    
 VJIKKS ENGG POWER (M) SDN BHD,Malaysia 
A One Stop Engineering Solutions Provider (Since 2010)                                                                                                                                                    

FIRST WORLD PRODUCTS AND SOLUTIONS AT THIRD WORLD PRICE 
21 JALAN KETAPANG 18, TAMAN RINTING,81750 MASAI,JOHOR,MALAYSIA 

TEL: +6 07 388 1323 /FAX:+6 07 3873821 MOBILE:+6 019 7993204  
E-MAILS: info@vjikksenggpower.com , vjikks.enggpower@gmail.com 

,vjikksenggpower@hotmail.my 
WEB SITES: http://www.vjikksenggpower.com and http://www.vjikksengg.com 

 
 

 

 
Fig 16 &17 : Elbows with some patch up compound at the outer surface 

 

 
 
Such repair works are not economical, prudent and well planned preventive maintenance 
activities. Whereas these are all the activities which eat away a lot of resources and also lead to 
loss of generation due to unplanned outages. 
 
However, if power plant operators, chose to go for prudent and economical solutions, 
then they will automatically go for long term solutions against the wear and tear. 
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Long term and prudent solutions to fight wear and tear 

 
 
As could be seen in the chart on the wear resistant properties of various materials, it is obvious 
that Alumina Ceramics is the one having highest wear resistant characteristics with relative wear 
life of 8.5 Years. 
 

 
 
Hence, wherever there is a high wear and tear, it is simple and prudent to provide ceramic lining 
on the internal surface of the pipes, elbows, etc., 
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There are  a few options of ceramic lining being practiced , as below,  depending upon the 
customer’s preference: 
 
1.0 Ceramic lining by using 13mm thick ceramic tiles and high temperature bonding materials     
(Refer pictures below).Such lining can be done in situ at site or by taking to factory. It easily 
gives 5 years life time.  
 
 
 

   
 
                           Fig: 18,19,20 and 21 Ceramic Lined ( 13mm thick) equipment of PF Line 
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2.0 In the project we executed as explained above, we noted that the base material of all the 
removed PF Line elbows were in good condition. In those cases, easy and economical mode of 
lining is to use 4mm or 6mm thick ceramic mosaic mats. The ease of installation is exhibited as 
below in the pictures: 

                                                   
                                                               Fig 22: Typical Ceramic Mat 
 

  
Fig 23 and 24: Picture showing ease of installation of Ceramic Mats 

 
3.0 All such removed elbows provided with Alumina Ceramic  (Ceramic Mosaic/Mat) lining 
inside,  can be reinstalled for normal usage. 
 
4.0 Cost wise also the cost to do ceramic lining with 6mm thick ceramic mat will be just less than 
half of the new elbow price. The ceramic lining will last for 4-5 years. Whereas, the new elbow 
without ceramic lining will have to be replaced in 2 years period.  
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We, the team of VJIKKS ENGG POWER (M) SDN BHD, having experienced in Operation and 
Maintenance of power plants ,  can be contacted and discussed to hire our expertise to help the 
Power Plant Operators to achieve the highest possible availability of your Plant. 


