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On September 30, 1992, H. B. Robinson Unit No. 2 was operating at 100 percent power.  
Licensee Fire Protection personnel were in the process of performing a surveillance test on 
the CO2 Fire Suppression System for the North and South Cable Vault. At approximately 0315 
hours, a seven cylinder Fire Suppression System CO2 cylinder bank located in the Reactor 
Auxiliary Building Pipe Alley actuated and slowly released 525 pounds of CO2 into the area.  
At 0333 hours an "ALERT" was declared in accordance with the Emergency Plan based the 
release of a toxic gas to a Vital Area. The NRC was notified of the event via the ENS 
pursuant to 10CFR50.72(a)(1)(i), and the Technical Support Center and the Operations Support 
Center were activated. By approximately 0840 hours, the cylinders had completely blown 
down. Oxygen readings were taken in the area and were found to be normal throughout the 
event. The Alert was terminated at 0901 hours.  

The cause of this event is attributed to a small particle of debris between the disk surface 
and seat of the Solenoid Pilot Valve on one of the actuating cylinders, allowing CO2 to flow 
through and pressurize the Pilot Operated Discharge Head, actuating the main bank of 
cylinders for the North and South Cable Vault room. CO2 was not released into the North and 
South Cable Vault because the reserve bank was armed and no fire detection signal was 
received.  

o time did this event pose an actual threat to plant safety, nor did it significantly 
per personnel in the performance of their duties necessary for plant operation. The 

event was reviewed pursuant to 10CFR5O.73 and determined not to be reportable. This report 
is submitted for information to document the declaration and termination of an Emergency 
Class as specified in the approved Emergency Plan.
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I. DESCRIPTION OF EVENT 

On September 30, 1992, H. B. Robinson Unit No. 21 as operating at 100 percent 
power. Licensee Fire Protection personnel were in the process of performing Fire 
Protection System Surveillance OST-620, "Carbon Dioxide Suppression System Weight 
Test" for the Fire Suppression System for the North and South Cable Vault. This test 
is performed to ensure the operability of each of the Suppression Systems seven high 
pressure CO2 cylinders by verifying that the actual weight of each cylinder is not 
less than ninety percent of the full charge weight of the cylinder, as required by 
plant Technical Specifications 3.14.5.1 and 4.14.3. The cylinder bank is located in 
the Reactor Auxiliary Building Pipe Alley. At the time of the event, each of the 
cylinders had been weighed and replaced in the Main Cylinder (MCD) Bank rack. The 
discharge heads had been reconnected and the solenoid pilot valves were being 
replaced in order to return the Main Bank to service.  

At approximately 0315 hours step 7.1.14 of the procedure was being performed which 
reconnects the solenoid pilot valve CD-13 to the cylinder in MCD Bank Slot 1 (refer 
to diagram 1). The solenoid valve is normally closed and de-energized, and when it 
is connected to the cylinder it becomes pressurized. By design, when connecting the 
solenoid valve to the cylinder, slight CO2 leakage occurs at the valve connection 
until the connection is tightened to provide a seal. When solenoid pilot valve CD
13 was connected this normal leakage was noted. The connection was being tightened 
when the Fire Protection Technician performing the work realized that the pressure 
passed through the solenoid valve.  

CO2 flowed through the solenoid valve to the Pilot Operated Discharge Head, 
pressurizing and actuating the first cylinder (refer to diagram 2). This in turn 
pressurized the manifold and, as designed, actuated the remaining six cylinders, 
releasing CO2 into Pipe Alley. A total of seven cylinders actuated and released 525 
pounds of CO2 over a five hour period. However, because no electrical signal 
actuated the system, the solenoid valves that control opening of the selector valves 
that route CO2 to the cable vaults were not actuated. Therefore the flow path was 
closed and no CO2 was discharged to the North and South Cable Vault.  

Since the normal flow path was closed, the only flow path was back through the CD-15 
solenoid pilot valves 1/64" orifice and into Pipe Alley. This flow path was open 
because CD-15 had not yet been connected to the cylinder in Main Bank cylinder slot 
MCD-2.  

'H. B. Robinson Steam Electric Plant Unit No. 2, is a Pressurized Water 
Reactor in commercial operation since March, 1971.  

12- 2816
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The Fire Protection Technician performing the test realized the cylinder had 
actuated and immediately left the Pipe Alley. He checked Fire Detection and 
Actuation Panels (FDAP) Al and Bl, verifying no fire alarms were present. He then 
inspected both cable vaults to verify no CO2 flow had reached these rooms.  

The Fire Protection Technician notified the Operations Shift Supervisor of what had 
occurred. Licensee Control Room Operators noted no fire alarms or system actuation 
alarms had been received. The flow alarm pressure switches are downstream of the 
solenoid valves that control the selector valves. Because these solenoid valves 
were not energized and did not open, no pressure was sent to the pressure switches 
so no actuation alarms were received on the Fire Alarm System.  

At 0333 hours an "ALERT" was declared in accordance with the Emergency Plan based 
the release of a toxic gas to a Vital Area as defined in Plant Procedure OMM-031, 
"Emergency Action Level Procedure User's Guide". The NRC was notified of the event 
via the ENS pursuant to 10CFR50.72(a)(1)(i) as a declaration of one of the Emergency 
Classes specified in the licensee's approved Emergency Plan. The Technical Support 
Center and the Operations Support Center were manned and activated.  

The Fire Protection Technician and an Auxiliary Operator returned to Pipe Alley to 
review the conditions. Oxygen levels were obtained and in the immediate area of the 
Main Bank cylinders the levels were 19.9 to 19.6 percent, which is considered to be 
safe (less than 19.5 percent is considered immediately dangerous). They then 
decided to disconnect the solenoid valve CD-13 from the cylinder. When disconnected 
this provided an additional flow path back through this solenoid's 1/64 inch 
orifice, allowing the system to discharge. With the small size openings the system 
discharged at a very slow rate. Throughout the discharge time period, measured 
oxygen levels never dropped below 19.6 percent.  

A Senior Reactor Operator and the Auxiliary Operator re-entered Pipe Alley to 
determine whether nearby equipment might be impacted by the CO2 release and to 
obtain additional oxygen level readings. The Fire Protection Technician went to the 
second level of the Auxiliary building to take readings and found that no CO2 was 
reaching the area.  

At 0519 hours the Operations Support Center (OSC) dispatched a team consisting of 
licensee Fire Protection, Maintenance and Radiation Control personnel to determine 
if anything could be done mechanically to stop the leak. The situation was reviewed 
and an initial determination made that they should not do anything mechanically at 
that time, and the team left the area. At 0600 hours an OSC team returned to the 
area to determine a way to safely vent the remaining CO2 from the manifold at a 
faster rate.
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The team leader then returned to the Technical Support Center (TSC) and discussed 
the conditions with the Accident Assessment team. The decision was made to 
reconnect the solenoids valves to the cylinders in an effort to control the CO2 
leakage. The team returned to Pipe Alley, arriving at the cylinders at 
approximately 0840, and found that the manifold had completely blown down and no CO2 
leakage was present. Both solenoids valves CD-13 and CD-15 were then reconnected to 
the cylinders and the pressure gauges on both solenoid valves indicated zero 
pressure. Additionally, the other cylinders were sound (tap) tested and noted to be 
empty.  

The Plant Operations Director (POD) was notified that all flow had stopped and 
oxygen levels were normal. The Alert was terminated at 0901 hours.  

CAUSE OF EVENT 

The cause of this event is attributed to debris on the solenoid pilot valve disk 
surface. The Solenoid Pilot Valve was open allowing CO2 to flow through and 
pressurize the Pilot Operated Discharge Head, actuating the Main Bank of cylinders 
for the North and South Cable Vault Room. An indentation was found on the Solenoid 
Pilot Valve Body Disc that appeared to cover between ten and fifteen percent of the 
disc surface. In addition, a surface scratch was found on the valve body seat.  
This gave the appearance that a piece of debris had lodged between the Solenoid 
Pilot Valve Disc and the Valve Body Seat, creating a flow path that actuated the 
Pilot Operated Discharge Head. This in turn actuated the remaining six cylinders.  

III. ANALYSIS OF EVENT 

This event had no impact on operability of the CO2 system protecting the North and 
South Cable Vaults. Prior to and during this event the system was lined up for 
automatic actuation from the Reserve Bank. If fire alarms were received the Fire 
Suppression System would have functioned automatically as designed. As a precaution 
the system was inhibited at 0620 hours. An area watch was established in accordance 
with Technical Specification requirements. At 0955 hours the system was returned to 
normal configuration, lined up to the reserve bank. The empty cylinders were 
removed and sent to the vendor for recharge.  

At no time did this event pose an actual threat to plant safety, nor did it 
significantly hamper personnel in the performance of their duties necessary for 
plant operation. This report is submitted for information to document the 
declaration and termination of an Emergency Class as specified in the approved 
Emergency Plan.  
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IV. CORRECTIVE ACTIONS 

Adverse Condition Report ACR 92-358 was initiated to document this event, and to 
conduct a root cause investigation. This investigation has been completed, and 
corrective actions identified. These actions include revising Fire Protection 
Surveillance Test procedures to require disconnecting the 3/16 inch flexible hose 
from the Solenoid Pilot Valves prior to connecting to cylinder. In addition, a 
review of procedures for Cleanliness and Flushing Requirements will be performed to 
determine applicably to Operations procedures, which will be revised accordingly.  

V. ADDITIONAL INFORMATION 

* A. Component Failures 

None 

B. Previous Similar Events 

None
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