Boiler Safety Inspection Summary

Fort Stewart, GA

Hunter Army Air Field, GA

General

During the weeks of 21 October and 4 November 2002, forty-four (44) internal, external, and operational boiler inspections were performed at primary and remote boiler heating plants throughout Fort Stewart and Hunter Army Air Field.  These inspections were performed by Coastal Inspection Services, Inc. of Foxboro, MA in accordance with the National Board of Boiler and Pressure Vessel Inspection (NBBPVI) Code, Controls and Safety Device Code (CSD-1) and as outlined in the Statement of Work DACA88-98-D-0001, D.O. 0017.

During the inspection visits to Hunter Army Air Field, Mr. Chris Harley acted as the Public Works Business Center (PWBC) Representative and assisted in the inspection process while Mr. Randy Parks performed this service at Fort Stewart.  Mr. Fred Lawrence was the authorized inspector, having a NBBPVI Commission number of NB 11658.  Mr. Lawrence attended scheduling meetings at both posts prior to performing the inspections.  Review exit meetings were held at Fort Stewart on 25 October and 8 November 2002.

As required in Task 4 of the Statement of Work, each boiler is addressed below with conditions noted and recommended corrective actions listed.  This section is followed by some general recommendations to improve the operating conditions and insure the safety and dependability of these boilers.

HUNTER ARMY AIR FIELD

Building 1277

Boiler #2

Conditions noted:

· The boiler safety valves are leaking.

· The secondary Low Water Cut-Out (LWCO) is not equipped with a manual reset feature.

· Moderate to heavy scale build-up noted on all waterside surfaces.

· Indications of oxygen contamination in the form of blisters along the waterline and on the top row of tubes.

Recommendations:

· It is a good engineering practice to have the safety valves serviced every two (2) years; leaking valves should be repaired or replaced immediately.

· The boiler’s secondary LWCO should be equipped with a reset feature which requires the operator to manually restart the boiler following a loss of feed water or flame failure.

· The deaerator that supplies feed water to three (3) boilers in this building is not operating properly.  The vent that allows air and non-condensable gases to escape is improperly vented to a floor drain.  The vent should be installed upward, as nearly vertical as possible, outside the building.

Boiler #3

Conditions noted:

· Moderate to heavy scale build-up noted on all waterside surfaces.

· Indications of oxygen contamination in the form of blisters along the waterline and on the top row of tubes.

Recommendations:

· The deaerator that supplies feed water to three (3) boilers in this building is not operating properly.  The vent that allows air and non-condensable gases to escape is improperly vented to a floor drain.  The vent should be installed upward, as nearly vertical as possible, outside the building.

Note:  The boilers are being chemically treated to correct the scale condition; boilers are cleaning up since last inspection, no recommendation made.

Building 1323

Boiler #1

Conditions noted:

· The safety valves on this boiler are original equipment; there is no data plate or stamping to indicate that the valves have been serviced since 1984.

Recommendations:

· It is a good engineering practice to have the safety valves serviced every two (2) years.

Boiler #2

Conditions noted:

· The ½” sample valve and welded nipple on the boiler’s upper header is badly deteriorated.

· The safety valves on this boiler are original equipment; there is no data plate or stamping to indicate that the valves have been serviced since 1984.

Recommendations:

· The sample valve should be replaced.  External corrosion and wasting away of the welded nipple insert for this valve make it unreliable for continued use.  The valve and nipple should be cut out and a new sample valve installed.  Any welding on a pressure boundary of the boiler should be performed by a vendor possessing a “R” stamp issued by the NBBPVI.

· It is a good engineering practice to have the safety valves serviced every two (2) years.

Building 312

Boiler #1:  No adverse conditions were noted.

Boiler #2:  No adverse conditions were noted.

Building 925

Boiler #1:  The fast acting bottom blow valve was deteriorated and in need of repair.  These repairs were completed and re-inspected.

Building 6015

Boiler #1:  No adverse conditions were noted.

Boiler #2:  No adverse conditions were noted.

Building 1451

Boiler #3

Condition noted:

· Moderate to heavy scale build-up on all waterside surfaces.

· Boiler’s mud legs are impacted with scale.

· Wiring is frayed on mercury switches for both primary and secondary LWCOs.

· There is no data plate or stamping to indicate the last service date of the boiler’s safety valves.

Recommendations:

· Prior to use, this boiler should be thoroughly cleaned using high pressure water blasting, particularly in the mud legs to prevent overheating in this area.  After light-off, the boiler and LWCO should be blown down frequently until all the loose scale is removed.

· Both the primary and secondary LWCOs should be re-wired or replaced before the boiler is put into service.  The electrical cover plates should always be kept in place except when servicing the switches.

Building 1032

Boiler #1:  No adverse conditions were noted.

Building 1024

Boiler #1:  No adverse conditions were noted.

Building 1226

Boiler #1

Conditions noted:

· 30% of the tubes in this boiler have welded plugs.  50% of the tubes in the first pass are plugged.

Recommendations:

· With thirteen (13) of the tube plugs being in the first pass of the boiler, all of the energy from the burner is being directed through the remaining nine (9) tubes in that pass.  This condition can result in overheating of those nine (9) tubes as well as the furnace tube.  It is strongly recommended that this boiler be re-tubed before it is returned to service.

· The weld build-up on the tube sheets appear to be repairs that were performed in-house.  Any welding on a pressure boundary of the boiler should be performed by a vendor possessing an “R” stamp issued by the NBBPVI.  Prior to re-tubing the boiler, the tube sheet should be examined by dye penetrant or Wet Fluorescent Magnetic Particle methods to insure no cracking has developed as a result of these welds.

FORT STEWART

Building 19102

Boiler #1

Conditions noted:

· Moderate scale build-up on all waterside surfaces.

· LWCO failed to shut the boiler down during simulated low water condition.

Recommendations:

· The LWCO should be repaired or replaced before the boiler is placed back in service.

Building 19104

Boiler #1

Conditions noted:

· Top hand hole plug gasket leaking.

· Secondary LWCO failed to put the boiler into lockout, the manual reset did not function during operational test.

Recommendations:

· The secondary LWCO is designed with a re-set feature, which requires the operator to manually restart the boiler following a loss of feed water.  This important safety device must work properly for the safe operation of the boiler.  The LWCO should be repaired or replaced before the boiler is returned to service.

· The leaking gasket on the top hand hole plug must be replaced.

Building 285

Boiler #1

Conditions noted:

· Both the High Temperature Cut-Out switch and LWCO failed to shut the boiler down as designed.

· The gasket between the burner assembly and the boiler casing is damaged.

Recommendations:

· The automatic shutoff devices on this boiler must be repaired or replaced before the boiler is placed back in service.

· The damaged gasket between the boiler casing and the burner assembly is allowing draft air to be drawn in around the burner rather than through the fan where the airflow can be adjusted.  This gasket must be in good repair for maximum efficiency.

Building 09

Boiler #1:  No adverse conditions remain uncorrected.

Building 1056

Boiler #1:  No adverse conditions remain uncorrected.

Building 251

Boiler #1:  No adverse conditions remain uncorrected.

Building 1069

Boiler #1

Conditions noted:

· Both tube sheets are deteriorated beyond repair.

· Numerous leaks at the tube to tube-sheet connection.

· Deteriorated blow down piping.

· Approximately 6” water standing in firebox.

· Feed water piping deteriorated and leaking.

· Fuel Train is not in compliance with CSD-1, vents from high and low pressure regulators must be piped outside the boiler room.

Recommendations:

· This boiler is considered unsafe for continued use.  The boiler should be removed from service and scrapped.

Building 01

Boiler #1

Conditions noted:

· During light-off, a large crack was noted on the front section of this Cast Iron Sectioned Boiler.

Recommendations:

· This boiler cannot be operated until the 1st section is replaced.  There is no approved repair for Cast Iron cracking.

Building 410

Boiler #1

Conditions noted:

· Operational test of the boiler’s flame scanner revealed that while it did shut the boiler off, it immediately relit after approximately 10 seconds.

Recommendations:

· This device should put the boiler into a locked out condition, requiring the operator to manually reset the device before the boiler can be fired.  This is designed to prevent a furnace explosion.

Building 1046

Boiler #1

Conditions noted:

· The refractory gas baffle at the rear of the boiler has fallen away.

· The bottom blow down valve is badly deteriorated.

· Moderate to heavy scale on all waterside surfaces.

· Control piping is obstructed with scale and sludge.

Recommendations:

· The refractory baffle that forms the first gas pass in this boiler has fallen away and the steel support plate has burned away.  This condition allows all the energy produced by the burner to exit directly out the uptake, reducing the boiler’s efficiency significantly.  The waterside deposits further reduce the efficiency.  The gas baffle must be repaired before the boiler is returned to service.  The watersides of the boiler should be cleaned with high pressure water blasting.  This cleaning should include cleaning out all the control piping.

· The blow down valve is corroded beyond repair.  The condition of the valve and the accumulation of waterside deposits indicate that the boiler has not been receiving adequate blow downs.  The bottom blow down valve must be maintained in good mechanical condition.  Proper and routine blow downs are essential for the useful life of the boiler.

Building 1412

Boiler #2

Conditions noted:

· The boiler’s automatic controls are all disabled or unreliable.  The boiler is being operated in local manual mode.

· The combustion air fan is missing approximately 40% of the vanes, making it impossible to properly regulate the fuel and air ratio.

· The secondary LWCO does not function properly.

· Gage glass protective rods are missing.

Recommendations:

· When installed, all automatic controls must operate properly.  The fuel, air, and water level in the boiler are being regulated manually by the operator.  Inexperience or inattention of the operator can have catastrophic results.  Combined with the fact that the secondary LWCO does not function properly to put the boiler into a lockout mode and the inability to properly regulate combustion air, the potential for trouble is great.  It is strongly recommended that the automatic boiler controls and safety devices for the boiler be repaired or replaced as soon as possible.

Boiler #3

Conditions noted:

· The boiler’s automatic controls are all disabled or unreliable.  The boiler is being operated in local manual mode.

· The bottom tri-cock valve is missing and replaced with a pipe plug.

Recommendations:

· When installed, all automatic controls must operate properly.  The fuel, air, and water level in the boiler are being regulated manually by the operator.  Inexperience or inattention of the operator can have catastrophic results.  It is strongly recommended that the automatic boiler controls and safety devices for the boiler be repaired or replaced as soon as possible.

· The tri-cock valves are essential for monitoring the water level in the boiler in the event of a gage glass failure.  The tri-cock assembly must be kept in good working order with the remote operators connected.

Boiler #4

Conditions noted:

· The steam drum baffle plates and screen are improperly fit up and deteriorated.

· The LWCO is improperly connected and did not put the boiler into a safe condition as designed.

Recommendations:

· Large gaps are present between the baffle plates and the plates are not properly fitted in the supports.  The baffle plates are designed to carry steam and water upward through the screen and out the dry box.  Gaps in the baffle plates allow the steam/water to short circuit and remix with water in the drum.  This and the deteriorated screen result in wet, poor quality steam.  The baffle plates and screen should be removed, a new screen manufactured, and both reinstalled correctly.

· The LWCO for this wood fired boiler, when activated, should stop the fuel feed, forced draft fan and induced draft fan.  When tested, the LWCO only shut down the auxiliary oil burner.  The LWCO should be connected in such a way as to put the boiler in a safe condition.

Discussion

The above summary does not detail all adverse conditions noted.  Specific findings and recommendations are noted in the appropriate section of the Boiler Inspection Reports.  Most of the conditions found can be avoided by proper routine maintenance and testing.

The quality of well water at these facilities is very poor.  Starting and maintaining a water treatment program can reduce accumulation of waterside deposits and obstructed control piping.  This program must include both chemical treatment of the boilers and physical treatment in the form of blow downs to remove the contaminants conditioned by the chemicals.  Any chemical treatment used should contain sulfite to minimize oxygen contamination.

Most of the boilers inspected had problems with the safety features not working properly.  Some of these problems were the result of clogged or obstructed control piping while others were the result of incorrect installation or lack of maintenance.  All safety devices have specific functions i.e.; starting/stopping feed pump, stopping the boiler, etc.  The function of these devices must be known to both the installer and the operator.  All safety devices must be tested routinely to insure the safe operation of the boiler.

Internal inspection of the boilers revealed that oxygen contamination is present in most.  Several of the heating plants have deaerators installed to minimize the amount of oxygen in the boiler feed water.  Where installed, it is very important that the deaerators operate properly.  Deaerators should be opened and inspected annually.

