
•~ 7•CA 4026917 - Review of QA-scope flow restricting devices at PBNP.  

Following the October 2002 event with the ORO-04008 flow orifice associated with the OP-38B 
MDAFW Pump, PBNP conducted a review of all flow restricting devices that perform a QA
scope function. During this event particles from the pumps discharge became lodged in the 
flow restrictor and limited the flow through the line to below what was normally seen. These 
flow restrictors use a multi-stage anti-cavitation trim package installed in the body of a globe 
valve to limit flow. This type of flow restrictor uses very small holes in each stage along with a 
torturous path to limit flow and reduce the affects of cavitation.  

A printout of the CHAMPS database was used as a starting point to determine the population of 
QA-scope flow restrictors installed in the plant. Next, a review of the plants P&IDs was 
conducted to determine if any orifices were installed in Safety-Related systems that did not 
have CHAMPS Ids. Finally, a limited plant walkdown and interviews were conducted to come 
up with a total population of 61 components that function as flow restriction devices in QA
scope applications (see attached Excel spreadsheet). Forty-eight of these are in safety-related 
applications.  

The attached Excel spreadsheet also includes five components (1/2MS-279/283 and ORO-SA
001). The MS components are actually valves; however, they have a similar trim design to that 
used in the AFW pump recirc flow restrictors. The ORO-SA-001 components is of a similar 
design to the AFW Pump recirc piping flow restrictors. These five valves are installed in non
QA-scope applications. While these components have experienced some plugging problems in 
the past, the fact that they perform no safety-related function results in these problems not 
challenging the plant's nuclear safety.  

The Safety Injection System (HHSI, RHR, and CS) pumps all have flow restriction devices 
installed in their recirc lines; however, none are similar to that installed in the AFW pumps 
recirc lines. The HHSI pumps have multi-staged off-center orifice plates installed in their 
recirc lines; whereas, the RHR and CS pumps have capillary type (extended length small bore 
pipe) flow restrictors. These types of flow restrictors are not as susceptible to clogging as the 
anti-cavitation trim packages used in the AFW system. In addition, they pass primary system 
water as opposed to the CST and Service Water seen in the AFW system.  

As can be seen in the attached Excel spreadsheet, PBNP also utilizes standard orifice plates in a 
large number of safety-related applications. These flow restrictors are not susceptible to small 
particle clogging like the trim sets installed in the AFW lines. The same is true for the large 
bore capillary tube style flow restrictors used at the PBNP. In addition, no capillary type flow 
restrictors were found installed in any safety-related applications that were not controlling 
primary system water flow.  

The review of PBNP's flow restriction devices found only four applications (PBI/2 RO-04003, 
ORO-04008, and ORO-04015) where anti-cavitation trim packages were used in safety-related 
application. These are the flow restrictors installed in the recirc piping associated with the four 
AFW pumps (PBI/2 P-29 and OP-38A/B). None of the other safety-related flow restriction 
devices were found to have this same susceptibility to small particle clogging.
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