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On 11/08/87, during a Uait | Containment Closeout Inspection, NRC noticed some
Rydrogen Skimmer (VX) system dampers appeared to be closed, NRC questioned
Operations about the positions of the dampers and Operstions inspectsd and
verified that each Unit | VX system dampers was in its pre-operational position,
Because of NRC concerns, Operations agreed to perform & flow balance test on the
Unfit 2 VX system during the 1988 Refueling Outage, Om 07/19/8F, Performance took
W "As Found" flow measurements on the Unit 2 VX system and found that some damper
compartment flows did not meet Jlow requirements, Design was consulted to
evaluate the test results, aond requested flow measurements be taken again using a
poTe accurate messuring device, The required flow distributions for individua!l
compartments were reanalyzed, The result of the re-analysis vas a significant
lowering of the flow rates required to limit potential local hydrogen
F concentration to less than four percent by volume, Design concluded that the VX
fystenm with its present flow balance condition is sufficient and the VX systen 1is
constidered operable, This event 1s assigned a cause of Defective Procedure because
the pre~operational flow Lalance test procedure for Umit 2 did not require proper
flow rates to be dravn froe individiual containment compartments with each VX
systen fan operating independuntly, This event is also assigned a cause of Design
Deficiency because Design was satisfied that the completed pre-operational “liw
balance test procedure demonstrated the VX gystem would meet the Tech Spec
requirements; therefore, Design wilved the “inal test and flow balance of the VX
svetem, g
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EVALUATION:

Backgtound

The purpose of the VX system [EIIS:BB] is to prevent the accumulation of hydrogen
in confined compartments of containment. As described by the McGuire Final Safety
Analysis Report (FSAR) in Section 6.6, "Hydrogen accumulation is prevented by
continuously /~awing air out of each of the confined areas at such a rate as to
1imit the poteutial local hydrogen concentration to less than Jour percent by
volume." The required purge flow rates for the confined compartments were
originally calculated by Westinghouse in April 1972, consistent with AEC Safety
Guide 7, dated March 10, 1981, and are listed in the McGuire FSAR, Table 6,6,2~1
(the original analys's was based on a hydrogen concentration of 3.5 percent by
volume).

Following the original analysis, the NRC issued 10CFR50,44 and published

Revision 2 of Regulatory Guide 1.7, "Control of Combustible Gas Concentrations

in Containment following a Loss-of-Coolant Accident." Several of the

assumptions in the original Westinghouse calculation for the VX system are no
longer applicable under Regulatory Guide 1.7. However, Section 5,2.5 of the
McGuire FSAR, which describes the design and fui.ctions of the Hydrogen
Recombinere [EIIS:RCB] and the Hydrogen Purge system, have been consistent with
Regulatory Guide 1.7, Rev. 2. A re-analysis was initiated by Design Engineering as
a result of problems with McGuire Unit 2 1in achieving flow distributions which
were consistent with the original design analysis.

Description of Event

On November 8, 1987, during a Unit | Containment Closeout Inspection, NRC
persounal noticed trat sowe VX system dampers appeared to be closed, NRC
questioned Operations about the positions of the Unit 1 VX aystem dampers
[E11S:DMP], and on November 9, 1987, Operations inspected and verified that each
VY system damper was in its pre-operational position as evidenced by paint shadows
on the damper actuators. Prior to Unit 1 initial criticality, painting on each
damper body and actuator handle left a shadow mark on the damper position
indicator, Fach damper was verified to be ir the same painted nark
pre-operational position., Since some of the Unit 1 VX system dampers appeared to
be closed, the NRC was concerned about the positions of the Unit 2 VX system
dampers, and consequently, Operations agreed to perform a flow balance test on the
Unit 2 VX system during the 1988 Unit 2 Refueling Outage.

On July 19, 1988, Performance (PRF) took "As Found” flow measurements on the Unit
2 VX system in an attempt to verify distribution and balance the system as needed
while running either VX system Fan [ETIS:FAN] 2A or 2B, Flow measurements were
performed using a hand teld velometer across the intake of the dampers. When the
FSAR values for individual compartment flow could not be achieved, Design
Engineering (D,E,) was consulted to aseist in evaluating the test results, D.F,
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recommended the flow balance test be repeated using a more accurate flow
measurement device, a flow hood, because the hood is relatively unaffected by the
inlet velocity profile and does not depend on operator judgement for locating a
representative flow area, D.E, also reevalusted the FSAR VX system flow values
based on a hydrogen concentration of less than four percent which lowered the
required VX system flow rates, After the flow balance test was repea‘ed using the
flow hood, some f'+ “istributions increased significantly; however, vesults for
medium range and .cher flow rates did not vary as dramatically.

On July 21, 1988, flow measurement tests were terminated because :l..e planned

Unit 2 Operability Determination issued by D,E, did not rely on flow numbers but
on the operability of the Hydrogen Mitigation system [EIIS:BB], PRF evaluated the
data to determine optimum damper positions, PRF observed that the "As Found"
damper positions were essentially the same as the pre-operational positions as
evidenced by paint shadows on the damper actuators, Two dampers, both serving the
Reactor head area, were found closcd and left irn a throttled position., On July
22, 1988, D,E, issued an Operability Determination which was based on the fact
that the maximum hydrogen concentration assumption used in the original design
analysis of the VX system was more conservative than reouired, the hydrogen
generation source term had been decreased by 10CFR50,46 and subsequent Fmergency
Core Cooling system snalyses. Also, the Operability Determination stated that the
Hydrogen Mitigation system was avallable anfd operable to provide added asaurance
that hydrogen would not build up to concentrations capable of being detonated,

NRC rejected the Nperability Determination because the bases for the Technical
Specification requirements for the Hydrogen Mitigation system were nct the same a:z
for the VX system and NFC staced that the Hydrogen Mitigation system cannot Le
relied upon as a substitute for the VX system,

Between Auguat 7, 1948 and August 15, 1988, D,E, pursued reevaluating the required
VX system flow rates in a manner consistent with Regulatory Guide !.7, Revision 2
end 10CFR 50,44, While some of the new assumptions have the effect of increaging
the required flow rates, the majority have the result of reducing the requived
flow rates, The overill effect of the reevaluation has been a significant
lowering of the f'ow retes required to limit the potential local hydrogen
concentration to less than & percent by volume. On August 16, 1988, PRF completed
flow measurements on Train B of the VX system, On August 19, 1988 D,E, {ssuved a
Unit 2 Operability Determination based on the re-analysis and concluded that the
present flow balance condition of the VX system is sufficient and the VX system is
considered operable, The NRC is evaluating the Operability Determination.

Conc lusion

This event is assigned a cause of Defeccive Procedure because pre-operational flow
talance testing of the Unit 2 VX sycotem did not require that proper flow rates be
drawvn from individual containment compartments with each VX system fan operating
independently, PRF believed that the same flow resistance would be experienced
with either fan operating; therefore, the pre-operational flow balance testing was
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DUKE POWER

September 9, 1988

U.S. Nuclear Regulatory Commission
Document Control Desk

? ~ -
A Washington, D.C, 20555
S bYiert: McGuire Nuclear Station, Unit 1
Docket No, 50-369, -370
Licensee Fvent Report 369/88-19
Cent lemen:
Jursuant to 1OCFR 50,73 Sections (a)(l) and (d), attached is Licensee Event Report
169/88~19 concerning Hvdrogen Skimmer system flow ratee. This report is being
submitted in accordance with 10OCFR 50,73(a)(2)(1)(B). his event is considered to
be of no significance with respect to the health and safety of the public,
Ver trul urs,
} E. Tucke?
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