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Mechanical Seal Analysis (MSA) 

Date 04/1/21 

 

 Pump Position Pump 513 #1TWBP 

MSA # 2021-018  Seal Manufacturer 

 

FSI 

Inquiry # I-21-0032  Seal Model  

 

MS1030SP0052-2198 

Customer Anchor Seals 

a 

 Shaft Size 

 

3.25” 

Customer Ref # -  Drawing # FSI-2198 

 End User USS Clairton Works  Seal Serial # 02167-R01 

Pump House TEC  Inboard Rotary Material Silicon Carbide 

Contact  Jason DiBiase  Inboard Stationary Material Tungsten Carbide 

slii Phone 412-299-6900  Outboard Rotary Material - 

Salesperson House  Outboard Stationary Material - 

-    Elastomers Aflas  

 
General Seal Condition 
Seal was removed from the pump and returned assembled. I failed to take a photo prior 

to disassembly. 

Seal Face Conditions 
The tungsten carbide stationary face showed an even and concentric wear pattern. 

    

  Figure 1: Stationary Face 
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 The Silicon Carbide rotary face was cracked and broken in three locations. All originating 

at the anti- rotation pins in the rotary holder. 

    

 Figure 2: Rotary Face 

   

Figure 3: Rotary Face 

  

Figure 4: Rotary Face 



 
Mechanical Seal Analysis 

 

 www.worldfsi.net  Page 3 of 5 

   

Figure 5: Rotary Face  

Elastomers  
All O-rings appeared to be in good condition for sealing purposes. 

 

       
 

Figure 6: O-rings 
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Metal Components, Springs, Pins 
All metal parts were in good condition. 

    

Figure 7: Metal Components 

The springs appear to flex freely upon removal. 

    

Figure 8: Springs 
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Failure Explanation/Recommendation 
Failure Explanation: The pump/seals were reported to have started up with no issue or 

leaks. The Pump was commissioned with TEC and USS personal present. After 

approximately 1-2 weeks of service FSI walked down the pump and reported this seal to 

be leaking on the outboard end of pump 513 #1TWBP. These pumps are flushed with an 

API Plan 32,  outside source of city water. USS Operations reported the pump to have 

not shut off since its original startup the 1-2 weeks prior. I mention all of this because 

after the disassembly of the seal it was found to have a broken rotary face. The way that 

the silicon carbide broke indicates excess torque was applied to the face at some point 

during operation especially if the pump was reported to have not stopped running since 

startup. This is based on the cracks in the face originating at the anti-rotation pins of the 

rotary holder. This usually occurs during a hard pump start or with excess product 

buildup/ solidifying on and around the seal faces. This pump is driven by a steam turbine 

that does not start as quickly or have as harsh as a startup as an electric motor. This all 

seems very odd considering only one of the two seals on the pump began to leak and 

that the pump was witnessed to have not had any leaks at startup. As well as it never 

quit running. The only thing that we can say for certain is that the seal may have 

experienced a periodic upset that caused a loss of lubricity across the sealing 

faces or a system upset that created thrust in the pump. This possibly would 

have resulted in excess torque on the rotary faces causing the seal face to crack 

at the pins. It should be noted that no other damage was found through the seal during 

disassembly. 

Given the interesting nature of the seal failure and that USS Clairton is such a loyal FSI 

customer we are going to warrant the seal face and seal refurbishment. The seal will 

then be placed on the shelf in the Anchor Seals USS Clairton spare seal inventory. This 

will replace the stock seal that was installed on the pump by FSI personnel on 3/30/21 

and is confirmed to be still running leak free as of 4/5/21. 

Recommendation: Refurbish the seal and return it to service. As well as follow all FSI manufacturer 

specifications when installing the mechanical seal to the pump. 

Additional Note:  

 


