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ABSTRACT

On 8/1/00, with the Turkey Point Units 3 & 4 at 100% in Mode 1, FPL determined that

the indicating light circuits of containment isolation solenoid valves SV-3/4-2911,

SV-3/4-2912, and SV-3/4-2913 did not comply with the requirements of Regulatory

Guide 1.97 for accident monitoring instrumentation, or with the description in the

UFSAR Tables 7.5-1 and 7.5-2. The valves are equipped with limit switches which

change state at the fully opened and fully closed positions. The open limit switch

provided contact output to a relay which controlled the red, green, and white

position indicating lights. The position indication was designed and wired to

provide Open/Not Open indication, rather than the Open/Closed indication stated in

the UFSAR, or the Closed/Not Closed indication required by Regulatory Guide 1.97.

This design existed on both units. This condition was reported on August 1, 2000,

under the requirement of 10 CFR 50.72(b)(1)(ii)(B) as a condition that is outside

of the design basis.

The cause of this event was human error in designing the wiring of the limit

switches in the early 1970s, which provided inaccurate indication of valve position.

The limit switch wiring was modified and the UFSAR Tables 7.5-1 and 7.5-2 will be

updated to bring the valve position indication into conformance with Regulatory

Guide 1.97 requirements.
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BACKGROUND

On 06/06/2000, during Inservice Testing of the Phase "A" Containment Isolation

Valve, a licensed operator noted that the white indicating light [JM:il] for the

fast acting Air Operated Valve (AOV) CV-4-855 [JM:isv] appeared to indicate closed

while the valve was stroking closed. The white indicating light was brightly lit

when the valve was in the intermediate position. The white light is required to be

brightly lit when the valve is fully closed, and dimly lit otherwise. This

condition was difficult to detect because the valve strokes in less than two

seconds and the red and green open/closed lights are physically separated from the

white lights. A Condition Report was generated to investigate the apparent

problem.

The limit switches for CV-4-855 position indication were not wired correctly for

the white light circuit. The white light wiring at CV-4-855 was found to be

connected to the open (upper) limit switch, whereas the design drawings require

these leads to be connected to the close (lower) limit switch. To correct the

situation, the limit switches were re-wired to comply with the design drawings and

the white light was successfully tested and returned to service on 06/28/00. The

miswiring of the white indicator light had no effect on the valve's operation, and

AOV CV-4-855 was still capable of performing its containment isolation function.

Since one of the white light indicators was miswired, a sample group of other white

light indicators for other valves was identified and reviewed to ensure that a

generic problem did not exist. When a problem was identified with the white light

indication for one of the valves in the sample group, a decision was made to verify

proper indication for all of the Phase "A" white lights. All Phase "A" containment

isolation valve indicators were then either reviewed or tested, except the Letdown

Isolation valves CV-3/4-204. Interim administrative controls were imposed to

ensure verification of isolation using other indications. The letdown isolation

valves will be tested during the next unit outages for each unit.

No problems were found on 23 of 24 valves tested for Unit 3. Of the 23 Unit 4

valves examined, 2 more valves (CV-4-956A and CV-4-956B) in the vicinity of

CV-4-855 were found to have the same error. To correct the situation the limit

switches were re-wired to comply with the design drawings. Because three valves in

the same general area were found miswired in the same manner, the most likely cause

is human error by a single individual. FPL believes the miswiring occurred during

original circuit installation or in a subsequent design change that involved all

three of these valves, since maintenance records show no activities involving

wiring on these valves.

Additionally, the circuit drawings review revealed that the indicating light

circuits of containment isolation solenoid valves SV-3/4-2911, SV-3/4-2912, and SV-

3/4-2913 [JM:isv] were designed incorrectly. The design configuration error found

with these solenoid valves was unrelated to the miswiring found in the other three

air operated valves, but is the subject of this report, as described below.

NRC FORM 366A (6-1998)
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DESCRIPTION OF THE EVENT

On 8/1/00, with the Turkey Point Units 3 & 4 at 100% in Mode 1, during a review of

containment isolation Phase "A" indication circuit drawings, Florida Power & Light

Company (FPL) determined that the limit switch wiring design of the very fast acting

containment isolation solenoid valves SV-3/4-2911, SV-3/4-2912, and SV-3/4-2913, did

not comply with the requirements of Regulatory Guide 1.97 for accident monitoring

instrumentation [IP], or the description in the Updated Final Safety Analysis

Report (UFSAR) Tables 7.5-1 and 7.5-2. The valves are equipped with limit switches

which change state at the fully opened and fully closed positions.

The open limit switch provided contact output to a relay which controlled the red,

green, and white position indicating lights. The position indication was designed

and wired to provide Open/Not Open indication, rather than the Open/Closed

indication as stated in the UFSAR, or the Closed/Not Closed indication required by

Regulatory Guide 1.97.

The white indicating lights, used to confirm complete closure of the containment

isolation valves, were wired to the "ao" limit switch contacts. This condition

adversely effected the operation of the white light causing it to falsely indicate

that the valve was closed (bright light), when in fact the valve could be in an

intermediate position. The "ao" contact changes state when the valve travels to

its full open position. This design (and installed configuration) could

differentiate only between Open and Not Open, and could not provide valve position

indication that differentiated between Closed and Not Closed. The white lights

should have been wired to the "bc" limit switch contacts to provide Closed/Not

Closed indication.

The Regulatory Guide 1.97 position indication requirement for the containment

isolation valves is stated as Closed/Not Closed. The valve indicating lights are

listed in UFSAR Tables 7.5-1 and 7.5-2, which describe the lights as providing

Open/Closed indication. However, these valves were configured to provide Open/Not

Open indication, which does not comply with either UFSAR Tables 7.5-1 and 7.5-2, or

Regulatory Guide 1.97 requirements. The Regulatory Guide 1.97 implementation/design

review was completed in 1984. However, FPL believes this design has existed on

both units since the original design in the early 1970s.

Since the installed configuration did not meet the plant design basis as described

in the UFSAR, the condition was considered to be reportable under the requirement

of 10 CFR 50.72(b)(1)(ii)(B) as a condition that is outside of the design basis,

and a one-hour report was issued on August 1, 2000.

CAUSE OF THE EVENT

The cause of this event was human error and inattention to detail in designing the

wiring of the limit switches in the early 1970s, which provided inaccurate

indication of valve position. The initial design of the white light valve position

indication did not consider the critical function of displaying full closure of

containment isolation valves.

ANALYSIS OF THE EVENT

NRC FORM 366A (6-1998)
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System Description

The containment isolation valves are required to mitigate the consequences of a loss
of coolant accident. Phase "A" Isolation is initiated by a safety injection (SI)
signal. SV-3/4-2911, 2912 and 2913 are solenoid operated containment isolation
valves for Containment Air sampling. The valves provide automatic containment
isolation for the R-11 and R-12 containment atmosphere process radiation monitors.
The solenoid valves close automatically upon receipt of a Phase "A" containment
isolation signal, and are equipped with limit switches to provide remote indication
of valve position. For each valve, one set of limit switch contacts is used to
operate a white indicating light in the control room. The containment isolation
valves are designed to indicate OPEN with a dim white light and CLOSED with a
bright white light. The white lights are grouped into arrays on control room panels
and allow the control room operator to quickly determine whether all of the automatic
containment isolation valves have closed following Phase "A" isolation. The critical
function of each white light is to indicate full closure of the respective valve,
i.e., Closed/Not Closed. Contrary to this performance requirement, the referenced
solenoid valves were configured such that the lights provided Open/Not Open
indication.

The white, red, and green lights provide indication of valve position in the
control room. Typically, a red light means the valves are OPEN, a green light
means they are CLOSED, as indicated below. The incorrect wiring of the white
indicator light had no effect on the valves' operation or their ability to close

and isolate. These valves are also tested periodically by the Inservice Testing
Program.

Solenoid Valve Position Indication Logic Before Modification

Valve White Red Green
Position Light Light Light

Open Dim On Off

Intermediate Bright Off On

Closed Bright Off On

Analysis of Safety Significance

The containment isolation valves are required to mitigate the consequences of a loss

of coolant accident. The incorrect limit switch wiring design resulting in the
miswiring of the white indicator light had no effect on the valve's operation.
Therefore, it does not affect the valves' ability/requirement to close upon receipt
on a containment isolation signal in mitigating a design bases event. Hence, the
safety function of effecting containment integrity for their respective
penetrations was not impacted for these valves.

However, in the event of a failure of one of these valves to close during isolation
conditions, identification of an open or partially open valve could have been
delayed.

CORRECTIVE ACTIONS

NRC FORM 366A (6-1998)
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1. A review of the indicating light circuits of applicable valves was performed to
verify compliance with UFSAR and Regulatory Guide 1.97 requirements.

2. The limit switch wiring was modified to bring the valve position indication into
conformance with Regulatory Guide 1.97 requirements for accident monitoring
instrumentation. The modification provided wiring changes at the limit switches
and at the associated interposing relays. This modification redesigned the
limit switch wiring to use spare "bc" switch contacts to operate the red, green,
and white indicating lights. The modification changed the wiring for the red
light to be lit when the valves are in full open and intermediate position, and
to cause the green lights to be lit and the white lights to be brightly lit when
the valves are in full closed position. The wiring modifications will now allow
unambiguous determination that the containment isolation function has been
accomplished. The modifications involved only minor wiring changes, and did not
require any component replacement.

Solenoid Valve Position Indication Logic After Modification

Valve White Red Green
Position Light Light Light
Open Dim On Off
Intermediate Dim On Off
Closed Bright Off On

The modification will also update the UFSAR Tables 7.5-1 and 7.5-2, for these
specific valves to state Closed/Not Closed position to reflect the current
design and to bring the valve position indication into conformance with
Regulatory Guide 1.97 requirements.

3. The wiring errors found on CV-4-855, CV-4-956A, and CV-4-956B were corrected.
The wiring diagrams for these three valves were verified to be correct.

4. Of the 24 valves (on each unit) possibly affected, 23 have been corrrected or
verified correct. CV-3/4-204 will be verified corrrect at the next available
opportunity.

5. This event will be included in Engineering Personnel continuing training for
lessons learned.

ADDITIONAL INFORMATION

EIIS Codes are shown in the format [EIIS SYSTEM:IEEE component function identifier,
second component function identifier (if appropriate)] . There have been no
previous similar events at Turkey Point Units 3 & 4.
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