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REPORTABLE OCCURRENCE

On November 26,1997, Design Engineering determined Hydrogen Analyzer (HRA)[lK]

piping penetrating containment did not meet the requirements of General Design
Criteria (GDC) 54 which requires reliable redundancy to ensure containment isolation.

Because the noncompliance resulted in the loss of capability to withstand a single
failure, at least one containment isolation valve (CIV) should have been deactivated

and secured in the isolation position per Technical Specification (TS) 3.6.3. Failure to

complete that action within the allowed outage time of TS 3.6.3 constitutes a condition

prohibited by Technical Specifications and is reportable pursuant to

10CFR50.73(a)(2)(i)(B).

INITIAL CONDITIONS

At the time of discovery, Waterford 3 was in mode 1 at 100% power. Remote position

indication for HRA 109 A(B),110 A(B), and 126 A(B) was inoperable because the

configuration of limit switches for the valves did not satisfy requirements of TS 3.3.3.6

for containment isolation position indication (see LER 97-031-00). Electrical

maintenance had previously verified the valves were in the closed position.

!

EVENT DESCRIPTION

The HRA system [lK) provides a means for obtaining air samples from the containment

atmosphere following a loss of coolant accident to monitor the level of hydrogen gas.

Air samples are processed through an analyzer panel and returned to the containment

atmosphere. The A train analyzer draws and returns air samples through containment

penetration 66 and the B train analyzer draws and returns air samples through

containment penetration 67 (see Figure 1). Each of the two sample supply lines have

solenoid operated, inboard (HRA 109 A & B) and outboard (HRA 110 A & B)

containment isolation valves [lK-FSV). Each of the two sample return lines have

solenoid operated outboard containment isolation valves (HRA 126 A & B), with check

valves for inboard containment isolation. Each of the three solenoid isolation valves
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(109,110, and 126) is powered from the same source, normally closed, and receives a

Containment Isolation Actuation Signal (CIAS) for automatic closure via the K203 A(B)
| relay.

On November 26,1997, Design Engineering determined HRA piping penetrating

containment did not meet the requirements of GDC 54. GDC 54 requires piping
systems penetrating primary reactor containment to be provided with redundant

| isolation capabilities. Because HRA 109 A(B) and 110 A(B) receive a CIAS from the

same relay (K203), a single failure vulnerability exists when the valves are open for

testing. Specifically, failure of the K203 A(B) relay concurrent with receipt of a CIAS
would prohibit the valves from closing.

As a result of the single failure vulnerability, operators declared HRA 110 A(B)

inoperable at 14:51 on November 26,1997. TS 3.6.3 was entered for inoperable CIVs,

and HRA 110 A(B) were deactivated at 17:51 in accordance with action b of the TS.
The valves were deactivated by opening the HRA 60A-32 and 61B-32 breakers.

Because HRA 109,110, and 126 are each powered from the same source, opening

these breakers rendered the HRA system and the 109 A(B) and 126 A(B) valves

inoperable. Thus, TS 3.6.4.1 was entered as a result of having two inoperable hydrogen
analyzers. )

i

On November 28,1997, HRA 109 A(B),110 A(B), and 126 A(B) were reclassified from

automatic CIVs to manual / remote manual, locked closed CIVs under the provisions of

10CFR50.59. The valves were restored to operable status and TS 3.6.3 and 3.6.4.1 l,

were exited at 16:18. l

.

CAUSAL FACTORS
i

|

The root cause of this condition was an inadequate design. The HRA system was i

designed with two independent trains. Each train was configured with an independent i
'

power supply. This configuration complies with GDC 41 which requires the capability to'

obtain samples from the containment atmosphere following a loss of onsite / offsite )
l
I

NRC FORM 308A (4861



--. - . - - - - - . . - - - - ~ . . - . - - - - - - . - - _ - - . - . - . - . - . - . -

|

NRC FORM 366A U.E NUCt. EAR REaULATORY Cnuuntes0Nmm

LICENSEE EVENT REPORT (LER)
! TEXT CONTINUATION

FACIUTY NAhE U) DOCKET LER NUhSER (6) PAGE (3)
i

~ *
% YEAR M

[ R
'

05000 OF
Waterford Steam Electric Station Unit 3 382 97 032 ~ 01 04 06

TEXT (It more space is required, use additionet copies of NRC Form 366A) U 7)

electrical power in one train. However, a failure of the K203 relay in one train
concurrent with the receipt of a CIAS would result in a loss of the automatic closure

function of HRA 109 A(B) and 110 A(B) if the valves were open for testing. This

condition introduces a single failure vulnerability that would require the actions of an

operator to isolate the containment penetration for the sample supply line. GDC 54

requires piping penetrating containment to be provided with reliable redundancy to

ensure containment isolation. Because the HRA 109 A(B) and 110 A(B) were credited
for automatic containment isolation, the single failure vulnerability prevents the HRA

piping penetrating containment from meeting the requirements of GDC 54.
;

CORRECTIVE MEASURES

On November 28,1997, HRA 109 A(B),110 A(B), and 126 A(B) were reclassified under
the provisions of 10CFR50.59 as manual / remote manual, locked closed containment 1

isolation valves. Surveillance procedure OP-093-031, " Containment Integrity Check,"

- was revised to include HRA 109 A(B),110 A(B), and 126 A(B) in order to comply with I

TS Surveillance 4.6.1.1.a which requires verification that all deactivated automatic (or

manual / remote manual) valves are secured in their required position. |

SAFETY SIGNIFICANCE
i

HRA piping penetrations 66 and 67 had a design deficiency in which the capability to

withstand a single failure was not maintained for all plant configurations. These

penetrations have a required safety function to provide containment isolation during

accident conditions. The CIVs associated with this function are normally closed and

possess remote manual capability. Furthermore, they are fail closed valves. If the
,

valves were opened for surveillance testing, a failure of the K203 A(B) relay concurrent

with the receipt of a CIAS would require an operator to manually close the valves.

Given the single failure scenario, plant safety was not compromised because of the low

probability of such an event. The time frame for the scenario is within the range of

| ' limitations prescribed by TS 3.6.3. Furthermore, the design of the CIVs associated with

. penetrations 66 and 67 provides reasonable assurance the valves would have
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| performed their required safety function. Therefore, this condition did not compromise

the safety and health of the public.

SIMILAR EVENTS

IA review of reportable occurrences over the past two years was conducte l. One

similar condition was identified that involved a single failure vulnerability and the failure i

to comply with TS 3.6.3. This condition was reported in LER 97-030-00.

ADDITIONAL INFORMATION !

Energy Industry Identification System (Ells) codes are identified in the text within

brackets [).
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Figure 1. Simplified Drawing of Hydrogen Analyzer (HRA) System
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