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0002 FAH History, Long-Term Plan E-
Long-Term Maintenance Plan & History

( Major parts renewed or repaired, ( Auxiliary parts renewed or inspected, ( Repair plan, ( Inspection plan, ( Trouble
	Machine Name
	Facility History
	Inspection, Renewal
	Inspection
	Renewal
	‘94
	‘95
	‘96

	
	Specification, Current Condition
	Parts
	Cycle
	Cycle
	Upper
	Lower
	Upper
	Lower
	Upper
	Lower

	E-201, 200# Paddle dryer
	Installation: 10/85

ABC fitted: 3/93

Previous O/H: 3/93
	Bearing
	During operation
	5.0Y
	
	
	

	
	20T/D

11 KW

10 RPM

10K Steam
	Rotary joint
Flexible tube

Timing gear
	During operation

During operation

While at rest
	After an incident

After an incident

5.0Y


	( On May 11, the southeast RJ and the flexible tube were replaced.
	( On June 7, the northwest RJ was replaced.
	

	
	Bearing

17E4321901010

Rotary joint

17E4321901110
	Wing

Wing lining

ABC seal
	While at rest

During operation
	At the appropriate time
5.0Y
	
	
	( On March 5, the overflow side shaft and a steam leak from the lining were repaired. After machining, they were repaired by TIG welding.

( In October: Replaced with the backup Cyclo reducer.

	E-301,

300#

Paddle dryer

The old E-401 was diverted.
	Installation: 10/85

ABC fitted: 7/92

Previous O/H: 7/92


	Bearing
	During operation
	5.0Y
	
	
	

	
	20T/D

11 KW

10 RPM

10K Steam
	Rotary joint
Flexible tube

Timing gear
	During operation

During operation

While at rest
	After an incident

After an incident

5.0Y


	
	
	( On January 12, the north RJ was replaced. 

	
	Bearing

17E4321901010

Rotary joint

17E4321901110
	Wing

Wing lining

ABC seal
	While at rest

During operations
	At the appropriate time
5.0Y
	
	
	


	E-401,

400#

Paddle dryer
	Installation: 7/88

ABC fitted: 11/92

Previous O/H: 4/97


	Bearing
	During operation
	5.0Y
	
	· On March 3, O/H of the whole unit
The northwest bearing was damaged.

Four bearings were renewed.

The gear teeth were significantly worn.
	

	
	20T/D

11 KW

10 RPM

15K Steam

Two shafts were renewed in November 1992
	Rotary joint
Flexible tube

Timing gear
	During operation

During operation

While at rest
	After an incident

After an incident

5.0Y
	( November 9, RJ North – east west was replaced. 
	The ABC seal on the east shaft was moved to the west shaft
A new one was fitted to the east shaft

( The timing gear was renewed on October 12.
	( On February 26, the south RJ and the flexible tube were replaced. 

	
	
	Wing

ABC seal
	While at rest

During operations
	At the appropriate time
5.0Y


	
	
	( On November 26, steam leaked from a crack between the shaft and the wing.

Welding was used to repair the crack.

Trailing shaft: No.5, No.7, No.8

	E-601

600#

Paddle dryer

Start
	Installation: 10/85

ABC fitted: 12/92

Previous O/H: 12/97

Discontinued between 7/93 and 7/97
	Bearing
	During operation
	5.0Y
	Discontinued since July 1993.
	
	

	
	10 T/D

15 KW

17 RPM

10 K steam

Cyclo 11 KW ( 15 KW on 7/90 

Diverted in July, 1997

Start
	Rotary joint
Flexible tube

Timing gear
	During operation

During operation

While at rest
	After an incident

After an incident

5.0Y
	
	
	

	
	Bearing

17E4321901010

Rotary joint

17E4321901110
	Wing

Wing lining

ABC seal
	While at rest

During operation
	At the appropriate time
5.0Y
	
	
	


	Machine Name
	Facility History
	Inspection, Renewal
	Inspection
	Renewal
	‘97
	‘98
	‘99

	
	Specification, Current Condition
	Parts
	Cycle
	Cycle
	Upper
	Lower
	Upper
	Lower
	Upper
	Lower

	E-201, 200# Paddle dryer
	Installation: 10/85

ABC fitted: 3/93

Previous O/H: 3/93

20T/D

11 KW

10 RPM

10K Steam
	Bearing
	During operation
	5.0Y
	
	( On May 13, periodical service O/H

Each bearing, timing gear and sprocket was replaced.

ABC consumable parts were replaced. (The sleeves were in good condition.)

The northwest RJ was renewed.
	

	
	
	Rotary joint
Flexible tube

Timing gear
	During operation

During operation

While at rest
	After an incident

After an incident

5.0Y


	( On September 17, the northeast rotary joint was renewed.
	
	

	
	Bearing

17E4321901010

Rotary joint

17E4321901110
	Wing

Wing lining

ABC seal
	While at rest

During operation
	At the appropriate time
5.0Y
	
	
	

	E-301,

300#

Paddle dryer
	Installation: 10/85

ABC fitted: 7/92

Previous O/H: 7/92

20T/D

11 KW

10 RPM

10K Steam
	Bearing
	During operation
	5.0Y
	
	( On September 18, periodical service O/H

Each bearing, timing gear and sprocket was replaced.

ABC consumable parts were replaced. (The sleeves were in good condition.)

If the timing gears are operating smoothly, the periodical service could be carried out every seven to eight years.
	

	
	
	Rotary joint
Flexible tube

Timing gear
	During operation

During operation

While at rest
	After an incident

After an incident

5.0Y
	
	
	

	
	Bearing

17E4321901010

Rotary joint

17E4321901110
	Wing

Wing lining

ABC seal
	While at rest

During operations
	At the appropriate time
5.0Y
	
	
	

	E-401,

400#

Paddle dryer
	Installation: 7/88

ABC fitted: 11/92

Previous O/H: 4/97

20T/D

11 KW

10 RPM

15K Steam
	Bearing
	During operation
	5.0Y
	( On April 26, along with the renewal of the east shaft, an O/H of the whole unit was carried out.

All the bearings and the drive chain were renewed.

The timing gear was renewed.

Consumable parts for the ABC seal were renewed.

The shaft sleeves for the ABC seal were renewed. One of those was manufactured by Neturen.

The west shaft No. 9 wing was removed and a crack was repaired.
	
	( On September 14, a crack occurred at the hole for fixing the paddle A shaft (east) and drive shaft. It was temporarily repaired using a reinforcing panel.



	
	Two shafts were renewed in November 1997
	Rotary joint
Flexible tube

Timing gear
	During operation

During operation

While at rest
	After an incident

After an incident

5.0Y


	( In March, the east flexible tube was renewed. 
	
	

	
	
	Wing

ABC seal
	While at rest

During operations
	At the appropriate time
5.0Y
	( On January 14, steam leaked from a new crack between the wing and the shaft.

Welding was used to repair the crack.

Trailing shaft: No. 5, No.8

( On February 6, steam leaked from a new crack at the wing.

Trailing shaft: No. 7

( On March 14, steam leaked from a new crack at the wing. No. 5 & 8
	
	

	E-601

600#

Paddle dryer

Start
	Installation: 10/85

ABC fitted: 12/92

Previous O/H: 12/97

Discontinued between 7/93 and 7/97
	Bearing
	During operation
	5.0Y
	* In July, moving of the new 600# started.

The Cyclo reducer and a new sprocket were fitted on the overflow side shaft.

No particular servicing was carried out on the rotating parts after moving.


	
	

	
	10 T/D

15 KW

17 RPM

10 K steam

Cyclo 11 KW ( 15 KW on 7/90 

Diverted in July, 1997

Start
	Rotary joint
Flexible tube

Timing gear
	During operation

During operation

While at rest
	After an incident

After an incident

5.0Y
	( In November, the flexible tube was replaced.
	
	(On December 2, due to damage on the west side of the drive shaft bearing, the east-west bearing was renewed. 

	
	Bearing

17E4321901010

Rotary joint

17E4321901110
	Wing

Wing lining

ABC seal
	While at rest

During operation
	At the appropriate time
5.0Y
	
	
	


	Machine Name
	Facility History
	Inspection, Renewal
	Inspection
	Renewal
	‘00
	‘01
	‘02

	
	Specification, Current Condition
	Parts
	Cycle
	Cycle
	Upper
	Lower
	Upper
	Lower
	Upper
	Lower

	E-201, 200# Paddle dryer
	Installation: 10/85

ABC fitted: 3/93

Previous O/H: 3/93
	Bearing
	During operation
	5.0Y
	(On April 19, the northeast RJ was replaced.

(On May 29, the chain became loose and the tension was adjusted.

 On July 13, a leak from the SS on the back edge of the collar on the east and northwest shafts and the SUS lining surface was repaired. (What was the cause? Leaks shouldn’t occur here.)
	( On April 20, since the timing gear was worn, it was replaced and the drive chain was replaced. (Deflection of the shafts: East shaft 0,6, West shaft 0, 1)


	 On February 5, the blowdown on the northwest ABC seal was inspected. (The air valve was closed and no air was coming in. After clearing a blockage in the pipe, operations continued.) 

	
	20T/D

11 KW

10 RPM

10K Steam
	Rotary joint
Flexible tube

Timing gear
	During operation

During operation

While at rest
	After an incident

After an incident

5.0Y


	The worn timing gear will be replaced later.
( On December 30, the northwest RJ and leaking flexible tube were replaced.
	 On August 28, the tension of the loose chain was adjusted.
	( Called on September 8. The RJ flexible tube on the east side of the exit was leaking and was replaced. The flange packing on the west side of the entrance was leaking and was replaced.

	
	Bearing

17E4321901010

Rotary joint

17E4321901110
	Wing

Wing lining

ABC seal
	While at rest

During operation
	At the appropriate time
5.0Y
	
	
	

	E-301,

300#

Paddle dryer
	Installation: 10/85

ABC fitted: 7/92

Previous O/H: 7/92


	Bearing
	During operation
	5.0Y
	( On January 1, the west bearing on the drive shaft side was damaged. Due to a lack of time, only the bearing on the west side was replaced and the grease lines were renewed.

( On August 10, the movement of the bearing set on the northeast shaft was inspected and repaired. (A misalignment of the set bolt channel and the gear was corrected.)
	( On June 11, the southwest STM flexible tube, which had a hole in it, was replaced.

( On November 22, the northeast STM flexible tube, which had a hole in it, was replaced.


	

	
	20T/D

11 KW

10 RPM

10K Steam
	Rotary joint
Flexible tube

Timing gear
	During operation

During operation

While at rest
	After an incident

After an incident

5.0Y
	( On August 25, the southwest STM flexible tube, which had a hole in it, was changed out.
	( On November 30, the southwest STM flexible tube, which had a hole in it, was replaced.


	

	
	Bearing

17E4321901010

Rotary joint

17E4321901110
	Wing

Wing lining

ABC seal
	While at rest

During operations
	At the appropriate time
5.0Y
	
	
	


	E-401,

400#

Paddle dryer
	Installation: 7/88

ABC fitted: 11/92

Previous O/H: 4/97


	Bearing
	During operation
	5.0Y
	200
	( On June 8, the Cyclo reducer was serviced and the drive chain was renewed.

( On July 12, a leak in the southwest STMRJ was inspected and repaired. (The RJ and flexible tube were replaced.)
	( In April, a periodical O/H was carried out on the whole unit.
 - Arrangements were made for a timing gear.
 - Arrangements were made for consumable parts for the ABC seal.

	
	20T/D

11 KW

10 RPM

15K Steam

Two shafts were renewed in November 1997
	Rotary joint
Flexible tube

Timing gear
	During operation

During operation

While at rest
	After an incident

After an incident

5.0Y
	
	( On August 15, damage to the northwest shaft bearing retainer was inspected and repaired (grease ran out).

- To make sure, the northeast shaft bearing was inspected. (The grease had hardened and become stuck at the entrance.)

- The east and west bearings were replaced.

- Only the ABC seal on the west side was replaced. (The ABC seal ring was replaced.)

- The ABC labyrinth ring didn’t come out and was replaced. (Not yet)

- Since the air volume that leaked from the ABC seal was large and the pressure failed to rise, the decompression valve was replaced with a cock. In addition, the air adjuster valve was removed and fitted directly.
- Since the air filter was leaking, it was replaced with a new one.

- The sleeves need to be ordered next time.
	 On April 26, the northwest STM flexible tube had a hole in it and was replaced.

	
	
	Wing

ABC seal
	While at rest

During operations
	At the appropriate time
5.0Y
	
	
	

	E-601

600#

Paddle dryer

Start
	Installation: 10/85

ABC fitted: 12/92

Previous O/H: 12/97

Discontinued between 7/93 and 7/97
	Bearing
	During operation
	5.0Y
	( Between December 3 and 7, the northwest bearing broke. At the S35C on the bearing side, 30mm south of the broken part, it was renewed, welded and machine-processed.

Other consumable parts were replaced. Although the purge pressure was abnormal during trial operations after disassembling and cleaning the ABC seal, actual operations were carried out after that. (decompression valve ( the valve was temporarily replaced)
	( On March 1, the STM drain valve and the broken gland valve were replaced.

( On May 7, the holes on the east shaft were inspected and repaired. (Holes in the collar on the overflow side.)

(The ring fixing the southeastern shaft was loose and misaligned and the wing struck the shaft and made holes in it.)
( On May 7, the southwest STM flexible tube had some holes in it and was replaced.

( On August 16, a crack occurred in the door of the grease conduit to the north shaft RJ and it was partly renewed.
	( In July, a periodical O/H was carried out on the whole unit.
- Arrangements were made for a timing gear.
  - Arrangements were made for consumable parts for the ABC seal.


	
	10 T/D

15 KW

17 RPM

10 K steam

Cyclo 11 KW ( 15 KW on 7/90 

Diverted in July, 1997

Start
	Rotary joint
Flexible tube

Timing gear
	During operation

During operation

While at rest
	After an incident

After an incident

5.0Y
	It is planned to replace the parts on the leaking ABC seal on the east side later.

( On December 28, the leaking southeast RJ was replaced.
	
	( On February 15, the STM drain line had a hole in it and was partly replaced.

	
	Bearing

17E4321901010

Rotary joint

17E4321901110
	Wing

Wing lining

ABC seal
	While at rest

During operation
	At the appropriate time
5.0Y
	
	
	

	E-602A

Mini plant using Bayer method
	Facility History
	Inspection, Renewal
	Inspection
	Renewal
	
	
	On May 22, the A/B branch valve got stuck and was inspected. Nothing abnormal was found. (Requested to SSK)


	Machine Name
	Facility History
	Inspection, Renewal
	Inspection
	Renewal
	‘03

	
	Specification, Current Condition
	Parts
	Cycle
	Cycle
	Upper
	Lower

	E-201, 200# Paddle dryer
	Installation: 10/85

ABC fitted: 3/93

Previous O/H: 3/93
	Bearing
	During operation
	5.0 Y
	( In May, a periodical O/H was carried out on the whole unit.
- Arrangements were made for a timing gear.
  - Arrangements were made for consumable parts for the ABC seal.

	
	20T/D

11 KW

10 RPM

10K Steam
	Rotary joint
Flexible tube

Timing gear
	During operation

During operation

While at rest
	After an incident

After an incident

5.0Y


	

	
	Bearing

17E4321901010

Rotary joint

17E4321901110
	Wing

Wing lining

ABC seal
	While at rest

During operation
	At the appropriate time
5.0Y
	

	E-301,

300#

Paddle dryer
	Installation: 10/85

ABC fitted: 7/92

Previous O/H: 7/92


	Bearing
	During operation
	5.0 Y
	( In September, a periodical O/H was carried out on the whole unit.
- Arrangements were made for a timing gear.
  - Arrangements were made for consumable parts for the ABC seal.

	
	20T/D

11 KW

10 RPM

10K Steam
	Rotary joint
Flexible tube

Timing gear
	During operation

During operation

While at rest
	After an incident

After an incident

5.0Y
	

	
	Bearing

17E4321901010

Rotary joint

17E4321901110
	Wing

Wing lining

ABC seal
	While at rest

During operations
	At the appropriate time
5.0Y
	





	Machine Name
	Facility History
	Inspection, Renewal
	Inspection
	Renewal
	‘02

	
	Specification, Current Condition
	Parts
	Cycle
	Cycle
	Upper
	Lower

	E-602B

Mini plant using Bayer method
	
	
	
	
	 Between February 25 and March 11, when applying a pressure of 0.1 MPa on the high temperature side, leaks were confirmed at four locations on the low temperature side. One was around the center. There was a hole around the pin due to erosion. Leaks were significant around the most external part and the condition could not be confirmed. On the north-bottom part, there were air bubbles coming from the component joints. Air bubbles were coming from the areas clogged with scale on the south-bottom. Since there was a scale build up, the problem part was not confirmed.

One part around the center and the north-top and bottom of the most external part were repaired using ceramic coating.

 On June 5, the leaks increased from both side flanges and they were tightened. (The leaks stopped.)

 Between June 10 and 18, the leaks inside the main body were inspected and the body was repaired. (There was a large volume leak at the seventh stage (310mm) under the second pin at the slurry entrance. 

On June 12, a Ceramic R coating was applied. Third pin 12th stage (655), Fifth pin eighth stage (425mm)

On June 12, a Ceramic R coating was applied.  On June 13 and 14, in spite of the coating, there was a small leak from the second pin. The Third and fifth pins were OK. Liquid seal on the refinement side  6

	
	
	
	
	
	 Between July 10 and 13, the leaks inside the main body were inspected and the body was repaired. On July 9, the result of the 20-hour liquid seal deposition membrane test was not good. [The first pin inside from the slurry exit and the first pin outside at the bottom (350mm)]. There was a leak at the second pin, on the seventh stage the last time.) In spite of the ceramic R coating, the leak from the second pin, where there was a leak last time, did not stop. However, operations were restored. (Liquid seal. On July 13, Liquid: 7.4K, Hot water: 7.0K. 11:35 – July 15, 13:30 In spite of the 50-hour liquid seal, the slurry……..(missing)

On July 15, the result of the leak test was not good. Re-opened, inspected and repaired. The Ceramic R was changed to S. While looking at the leaking parts using the fiber scope, Ceramic S was injected, surrounded by a 10 mm rubber hose. After two days, a leak test was carried out. Ceramic S was injected again into the part which did not pass the 2nd last test. On July 23 it passed the leak test. 

Exit tube on the high temperature side ( Clogging was checked for up to the TK-602 entrance valve.

Eight locations. See the attachment.


Supplement to the article and Ebook: “The Maintenance War - The Japanese Path to Maintenance Excellence”

You can download your copy of the ebook at http://www.bin95.com/ebooks/   

