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On April 30, 1994 at 2334, Unit 2 was manually scrammed from 99% power due to 
rapid depressurization of the .Instrument Air (IA) [LD] header. Ali eight main 
steam isolation valves (MSIV) were manually closed. All systems operated as 
expected. 

The loss of Instrument Air was due to a circumferential failure of the 2A IA 
compressor supply line to the 2A air receiver, attributed'to excessive pipe wall 
thinning from moisture induced corrosion. 

Following the scram and MSIV isolation, a reactor water level transient occurred 
that resulted in water overflow into the HPCI steam supply and Isolation 
Condenser lines. The lines were drained following the event, and no damage to 
components, piping, or supports was observed. 

The 2A receiver tank, inlet and discharge pipe were replaced and the compressor 
returned to service on August 3, 1994. A check valve was installed at the 
receiver tank discharge to prevent future header depressurization. 

A previous reactor scram on loss-of-instrument-air was reported on January 16, 
1993. That event was the result of failure of a dryer exhaust valve to close 
concurrent with failure of the backup service air cross-tie valve to open in 
sufficient time to prevent low air header pressure. 
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A. 

8. 

EVENT IDENTIFICATION: 

Manual Reactor Scram Due to Loss of Instrument Air Resulting from Air Receiver 
Pipe Failure 

PLANT CONDITIONS PRIOR TO EVENT: 

Unit: 2 Event Date: April 30, 1994 Event Time: 23:33:26 

Reactor Mode: N Mode Name: Run Power Level: 99% 

·Reactor Coolant.System Pressure: 1005 psig 

DESCRIPTION OF EVENT: 

On April 30, 1994 at 2333, with Unit 2 operating at 99 % reactor power, a 
Control Room Annunciator, 2A Instrumen~ Air Dryer trouble alarm/bypass open, was 
received. At 23:33:10 and 23:33:26, Unit 2 Instrument Air Pressure and Unit 2 
Service Air Pressure Lo Alarms were recorded on the Control Room Sequence of 
Events Recorder (SER), respectively. The Unit 2 Shift Supervisor (SS) was 
dispatched to investigate the cause of the low pressure con~itions. At 
23:34:44, a manual reactor scram was initiated by the Unit 2· NSO per Dresden 
Abnormal Operating Procedure (DOA 4700-01), at 55 psig instrument air (IA) 
header pressure. 

The cause of the rapid loss of air was a circumferential failure of the 2A· cIA 
compressor supply line at the 2A IA receiver tank inlet. The Unit 2 SS verified 
the backup Service Air to Instrument Air cross-tie valve had opened as required. 
The backup air supply, however, was unable to maintain header pressure due to 
the size of the break (3") and the lack of a receiver tank discharge check 
valve. IA header pressure decreased to approximately 40 psig before the manual 
isolation valve from the 2A receiver/IA header was closed and pressure recovery 
began. 

Following the manual scram and MSIV closure, reactor water level decreased as 
expected due to shrink. The Nuclear Station Operator (NSO) manually closed the 
2A Feedwater Regulating Valve (FWRV) per procedure as level reached -3" 
increasing. The 28 FWRV was in automatic control a~d opening to restore level 
to the 15" Feedwater Level Control System (FWLCS) level setpoint. The reactor 
feedwater pumps (RFP) were operating near runout f.low conditions and level was 
increasing about 3" per second. Review of post SCRAM reactor vessel level data 
indicates that as level passed 15" increasing, the feedwater flow rate began to 
decrease due to the 28 FWRV closing in automatic control. A drop in reactor 
vessel rate of level increase, however, was not apparent to the NSO. The NSO 
realized that high level would trip the RFPs. At 20" Reactor Vessel Level the. 
NSO placed the 28 FWRV in manual control and closed the valve some amount to 
reduce vessel level rate of rise. During reactor vessel level recovery, the NSO 
reasoned the FWLCS could control level and transferred back to automatic 
control. Vessei level subsequently reached 55" causing the RFPs and Main 
Turbine to trip. RFP inertia coast down resulted in vessel level increase to 62 
inches with water intrusion into the HPCI and Isolation Condenser inlet steam 
lines. 
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The operator's actions were within the procedures and current training. It was 
noted during the review of the data that no decrease in flow occurred 
corresponding to the manual flow control actions. Operators stated that 
training does not stress the elevation of the steam lines for HPCI or the 
Isolation Condenser in sufficient detail to realize their close proximity to the 
high level trip. Review of the transient indicated the feedwater level control 
system appeared to be operating properly prior to operator actions. The trip 
setpoints for the high level trips were verified and found to be within 
tolerances however the setpoint was reevaluated and reset to prevent future 
flooding of the steam lines. 

Water was drained from the HPCI steam line to the Inlet Drain Pot causing a high 
level alarm. The Inlet Drain Pot was aligned to the Main Condenser and 
Suppression Pool to allow draining. Approximately 'forty minutes after the event 
the Inlet Drain Pot Hi Level Alarm cleared. ·Additional draining was performed 
following the event to insure the HPCI turbine.was completely free of water. The 
HPCI System was considered operable during the entire event. Isolation 
Condenser operation was initiated following the r.eactor scram for reactor vessel 
pressure control, and performed as expected. A system walkdown of accessible 
steam supply and condensate return lines was performed on May 1, 1994 to inspect 
for possible water hammer. No evidence of.water hammer was observed. 

C. APPARENT CAUSE OF EVENT: 

This report is submitted in accordance with 10CFR50~73(a)(2)(iv), which requires 
reporting of any event that results in unplanned manual or automatic actuation 
of any engineered safety feature, including the Reactor Protection System. 

The initiating event was mechanical failure of the threaded portion of the inlet 
air supply piping to the Unit 2A Instrument Air Receiver Tank. The piping had 
thinned due to oxidation of the carbon steel pipe in the presence of moisture. 
The layered appearance of the oxide indicates the corrosion had taken place over 
a period of years, the pipe eventually failed when it could no longer withstand 
system operating pressure. Contributing to this failure is the application of 
threaded receiver inlet and discharge connections versus a welded flange 
connection. Threaded connections are susceptible to fail.ure due to pipe wall 
thinning which occurs during the threading process. Threaded connections are 
also more susceptible to corrosion and do not allow for accurate pipe thickness 
.measurement at the thread or the ability to determine thread engagement depth. 

The backup Service Air to Instrument Air supply failed to maintain header 
pressure because the IA system does not include a check valve to prevent 
depressurization of the IA header in the event of a break at the receiver •. 

The cause of the excessive moisture in the IA piping/receiver tank appears to be 
improper moisture separator (MS) and receiver tank moisture trap mechanical 
operation. Maintenance history review found seven instances of trap replacement 
and six instances of trap cleaning, with no apparent effort to find and co.rrect 
the root cause. The 2A moisture separator drain trap was disassembled and 
inspected. The float was found to move freely. The drain orifice was plugged 
but easily cleaned with slight back pressure. It is not certain if this trap 
was working; operation however, did appear degraded. 
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Comparison of moisture separator field installation to design drawings indicated 
the MS drain line is improperly installed, allowing excess moisture to remain in 
the separator and possibly be carried into the piping and receiver. Inspection 
of the MS determined this is not a concern as discussed in the corrective action 
section. 

D. SAFETY ANALYSIS: 

The safety significance of this event was minimal. On the loss of instrument 
air, the· operators scrammed the reactor and shut all MSIVs in accordance with 
plant Operating Abnormal Procedures. All systems operated as expected, and all 
safety related .air operated valves operated as expected. 

Following the scram, reactor water level rose above the HPCI Steam Line Supply 
Nozzle, and an unknown amount of water entered .the line. The water drained from 
the steam line to the Inlet Drain Pot, which was aligned to the Main Condenser 
and Suppression Pool~ Approximately forty minutes after the event the Inlet 
Drain Pot Hi Level Alarm cleared. Additional draining was performed following 
the event to insure that the HPCI turbine was completely free of water. · 

The HPCI turbine is designed to ingest some water, and would have operated if 
required. 

E. CORRECTIVE ACTIONS: 

The JC IA compressor, normally aligned to supply Unit 2, was out-of-service for 
scheduled maintenance~ 'The JC .IA'compressor was expeditiously returned-to­
service to allow Unit 2 start up. 

The 2A IA compressor receiver tank, moisture separator,. drain traps and portions 
· of the inlet and discharge pipe were replaced and the compressor return to 
service August J, 1994. A check valve was installed at the receiver discharge 
to prevent header depressurization following a tank, compressor, relief valve or 
pipe failure. 

Tank Inspections 

Thickness measurements and an ertgineering·evaluation were performed on the 2B 
and JC IA systems to determine receiver and inlet pipe thinning and the 
potential for a similar failure. The 2B and JC receiver tanks were found to 
have similar but .not as severe thinning. During removal of the 2B receiver tank 
in October 1994, it was decided by Station Ma~agement to upgrade the receiver 
tanks and the inlet/outlet piping using a stainless steel material and to add an 
epoxy coating to the receiver tanks. The additional time required for the 
approval and review of the upgraded replacement along with the time required for 
application of the epoxy coatings increased the time needed for the replacement 
of the 2B and JC receiver tanks. The receiver tank replacements will be 
accomplished through work request D26108 and modification P12-2-94-222 for the 
2B receiver tank and work request D26146 and modification P12-J-94-258 for the 
JC receiver tank. Installation of both tanks, 2B and JC, are expected during 
Winter and Spring, 1995. 
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During the Unit 3 refuel outage, State of Illinois Department of Nuclear Safety 
(IONS) inspections of the tank internals and thickness measurements were 
performed on the 3A and 38 air receiver tanks. The 38 tank was found 
acceptable; the 3A tank requires replacement. Due to the upgrade of the I 
receiver tank replacement, completion of the 3A receiver tank will be determined 
upon the resolution of Plant Change Request (PCR) 0541 and the return to service 
date of the 3C IA compressor. All replacement tanks will have welded inlet and 
discharge pipe design. The threaded inlet and discharge connections at the 38 
receiver will be replaced with welded connections. Inspections will continue to 
be performed in accordance with IONS requirements. 

Moisture Separator/Trap Inspection 

Location of the 2A moisture separator drain line presented a concern regarding 
moisture removal operation. The moisture separator drain trap is connected at a 
sight glass port five (5) inches above the base of the tank. The sight glass 
had not been installed. A manual drain valve was connected at the base of the 
moisture separator. A 12 x 5 inch rectangular section was cut from the moisture 
separator to facilitate destructive examination. The tank base drain location 
was found plugged solid with debris, approximately two to three inches of rust 
and scale had accumulated in the base of the tank. The port at the sight glass 
location was free of any blockage and debris. The moisture ·separator internal 
design provides a common 4 inch inlet and discharge pipe with a center baffle to 
direct air flow. Openings are located at the base of the inlet and top of the 
discharge to direct .flow for effective moisture removal. Because of this design 
it is unlikely that standing water to the 5 inch drain location would result in 
increased moisture carry over. Thie space however does provide a debris trap 
and minimizes drain blockage potential. 

The drain on the replacement moisture separator is connected ·at the base of the 
tank. An improved moisture trap design was installed which is much less 
susceptible to debris plugging. Operation of this replacement moisture 
separator will be monitored by Operations and System Engineering. Changes will 
be made if deemed necessary. 

Moisture Trap Replacements 

The 28 and 3C moisture traps will be replaced by a trap with improved design 
which is much less susceptible to debris plugging. 

2A IA Compressor Aftercooler Inspection 

The 2A IA Compressor Aftercooler was removed and inspected for heat exchanger 
tube leakage. Tube leakage was considered as a potential source for increased 
moisture content. The heat exchanger was pressure tested and found to have no 
leakage. The heat exchanger was flushed and returned to service. 

Feedwater Level Excursion 

The Feedwater ievel excursion has been reviewed in continuing training with 
licensed operators. Additional training will be performed to emphasize the 
level of the steam lines versus the RFP trip point. The operators did not act 
outside their procedures or training. During the review alternate methods may 
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be discussed to prevent overfilling the reactor. The setpoint for the RFP and 
Turbine trip instruments was verified to be 54.5". The eetpoint methodology was 
re-evaluated to conservatively apply all instrument and calibration 
uncertainties under normal operating conditions and a new setpoint was derived 
at 48". A setpoint change was made prior to unit startup along with appropriate 
procedure changes. 

HPCI and Isolation Condenser Steam Line Inspection 

A walkdown of all accessible steam inlet piping was performed on the HPCI and 
Isolation Condenser systems to ensure support integrity. Dresden Operating 
Surveillance (DOS) 2300-3, HPCI Monthly Verification was performed during 
startup to verify the HPCI system drains were functional. 

F. PREVIOUS OCCURRENCES: 

LER/Docket Number 

93-05/05000249 

90-47/05000249 

G. COMPONENT FAILURE· DATA: 

Instrument Air Header Pressure Lose Via 3A Inetrumen~ 
Air Dryer Due to Management Deficiency 

Manual Reactor Scram Due to Loss of lnetrument Air 
Through Unit 3A IA Dryer Inlet.Valve and Failure of 
SA/IA Croes-tie Valve to Open. 

The Instrument Air System is not NPRDS reportable. 

L:l83<i0\830112371180\94'0IS.i02 


