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Duke 1%uvr Company (MCy Ulatwo
Catawba Nudear Station
PO Box 256 .

Clorn S C 29~10

' | DUKEPOWER

June 25, 1989

Document Control Desk
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Subject: Catawba Nuclear Station, Unit 2
Docket No. 50-414
LER 414/89-16

Gentlemen:

Attached is Licensee Event Report 414/89-16 submitted as a Courtesy
Report concerning both channels of Upper Range Reactor Vessel Level
Instrumentation (RVLIS) being inoperable due to assignment of an
unqualified technician. This report is being submitted as a courtesy
LER to establish consistency between Catawba Nuolear Station andj McGuire Nuclear Station Technical Specifications, recognizing the1 As noted in theequalities in the RVLIS Systems at the two stations.

inoperability of upper range RVLIS does not remove ability ofreport,the overall RVLIS System to perform the functions stated in
NUREG-0737, supplement 1., Section II.F.2, " Instrumentation For
Detection of Inadequate Core Cooling".

This event was considered to be of no significance with respect to the
health and safety of the public.

Very truly yours,

5
. Tony B. Owen
| Station Manager!

| keb: COURTESY.LER

American Nuclear Insurers
xc: Mr. S. D. Ebneter

Regional Administrator, Region II c/o Dottie Sherman, ANI Library
U. S. Nuclear Regulator Commission The Exchange, Suite 245
101 Marietta Street, NW, Suite 2900 270 Farmington Avenue

Atlanta, GA 30323 Farmington, CT 06032

Mr. K. JabbourM & M Nuclear Consultants U. S. Nuclear Regulatory Commission
1221 Avenues of the Americas Office of Nuclear Reactor Regulation

j New York, NY 10020
Washington, D. C. 20555

'

| INPO Records Center Mr. W. T. OrdersSuite 1500 NRC Resident Inspector1100 circle 75 Parkway
Catawba Nuclear StationAtlanta, GA 30339
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On June 16, 1989, while Unit 2 was in Mode 1, Power Operation, at 100% power, a
monthly inspection of the Unit 2 Reactor Vessel Level Indication System (RVLIS)
was performed by Instrumentation and Electrical (IAE) personnel. Inspection of
the upper range level indications revealed that both channels were reading
greater than 90%, when both should have been reading 60%. Investigation
indicated that two isolation valves for a portion of both upper range instrument
loops were closed. Subsequently, both trains of RVLIS were declared inoperable.
However, review indicates RVLIS could still perform its functions required under.

NUREG-0737, Supplement I. The isolation valves were subsequently opened. This
incident has been attributed to Supervision assigning an unqualified technician
the task of returning the upper range level indication to service on May 28,

, 1989. The technician did not open all required isolation valves. Unit 2 has
been in Mode 5, Cold Shutdown, through Mode 1 with the valves closed. The
similar Unit i valves were inspected and confirmed to be open. This incident
will be reviewed with the appropriate IAE Supervision to emphasize use of
qualified personnel. The appropriate standing work requests will be revised to
better describe the expected actions. This LER is provided as a Courtesy
Report.
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| BACKGROUND

The Reactor Vessel Level Instrumentation System (RVLIS) [EIIS:IP] uses
differential pressure (D/P) transmitters [EIIS:XT] to measure Reactor vessel .
'[EIIS: '] level or' relative void content of the Reactor Coolant [EIIS:AB] (NC).

System' fluid. RVLIS includes redundant channels and automatic compensation for
potential temperature variations of the impulse lines. Essential information is
displayed in the Control Room. RVLIS was installed as part of the Inadequate
Core Cooling (ICC) Instrumentation as required by NUREG-0737.

NUREG-0737, Supplement I, Section II.F.2, describes requirements for
i

instrumentation for detection of ICC. The system will supplement other
instrumentation existing at the time (e.g. primary coolant saturation monitors),
in order to provide an unambiguous easy-to-interpret indication of ICC.

(Licensees were to respond with a design analysis to include a Reactor water
level indication system and to describe other instruments capable of monitoring
other parameters indicative of core cooling conditions. )

~
i

The indication of ICC was to have been capable of: |

1) indicating the existence of inadequate core cooling caused by various
.iphenomena (i.e., high void fraction pumped flow as well as stagnant

boil off), l

2) giving advanced warning of the approach of ICC,

3) covering the full range from normal operation to complete core
uncovery. For example, water-level instrumentation may be chosen to !

provide advanced warning of two-phase level drop to the top of the
core and could be supplemented by other indicators such as incore and
core-exit thermocouple provided that the indicated temperatures can
be correlated to provide indication of the existence of ICC and to
infer the extent of core uncovery. Alternatively, full-range level J
instrumentation to the bottom of the core may be employed in

~

conjunction with other diverse indicators such as core-exit
thermocouple to preclude misinterpretation due to any inherent
deficiencies or inaccuracies in the measurement system selected. 1

i

RVLIS (Figure 1) is comprised of two channels, each consisting of three D/P
transmitters. These transmitters measure the pressure differential from the
bottom of the Reactor vessel to the Hot Legs and from the Hot Legs to the top of
the Reactor vessel. These transmitters are divided into different ranges to
cover different flow behaviors with and without NC Pump [EIIS:P] operation. The
ranges are dynamic range, lower range, and upper range.

- _ _ _ _ - _
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{The dynamic range transmitters, provide an indication of Reactor core and I

internals pressure drop for any combination of operating NC pumps. Comparison
of the measured pressure differential with the normal, single-phase pressure
differential provides an approximate indication of the relative void content or
density of the circulating fluid. These transmitters monitor coolant conditions

,

on a continuing basis during forced flev conditions. i

The lower range. transmitters provide an indication of Reactor vessel level from
the bottom of the Reactor vessel to the Hot Legs during natural circulation
conditions. These transmitters provide for advance warning of an approach to
ICC by indicating level from up to 6 feet above the top of the core to the
bottom of the vessel. .i

,

The upper range transmitters provide a measurement of Reacto vessel level above
the Hot Leg pipes [EIIS: PSP] when the NC Pump in the loop with the Hot Leg
connection is not operating. These transmitters are connected between a tap in
the Reactor vessel head and a tap in the Hot Leg. The direction of these
transmitter's output is full scale (20 mA) with the Reactor vessel full and zero
scale (4mA) with the Reactor vessel emptied to the Hot Leg tap. If no NC Pumps
are operating, upper range gives an indication of level in the region above the
Hot Legs. If the NC Pump is running in the loop with the Hot Leg connection,
this indication is invalid and most likely offscale low.

Two types of valves [EIIS:V] (Figure 2) are supplied in the RVLIS Reactor vessel
head upper range transmitter impulse line. The root valve is a stainless steel, i

globe valve. The basic function of the valve is to isolate the transmitter from
the NC System. The other valve is an instrumentation-type Magnex valve. It is
a manually actuated ball valve used to provide isolation in the fully closed
position. The valve is hermetically sealed and utilizes a packless design to
eliminate the possibility of fluid leakage past the stem to the atmosphere.

Technical Specification 3.3.3.6 requires that during Mode 1 through Mode 3, Hot
Standby, that both trains of RVLIS be operable. If either train is inoperable
it must be returned to an operable status within 7 days, or be in at least Mode
3 within the next 6 hours and in Mode 4, Hot Shutdown, within the following 6
hours.

EVENT DESCRIPTION

On May 19, 1989, while Unit 2 was in Mode 5, Cold Shutdown, Instrumentation and
Electrical (IAE) personnel calibrated RVLIS under Work Request 5992 SWR using
procedure IP/2/A/3122/02, System Calibration Procedure Inadequate Core Cooling
Monitor External Analog Transmitters Train A and B. Subsequently, the system
was returned to service. On May 21, at 1015 hours, Unit 2 entered Mode 4,
following the E0C2 refueling outage. On May 23, at 1100 hours, Unit 2 reentered '

Mode 5. On May 25, Operations personnel needed the Reactor vessel head vented
to ensure accurate drain down for NC level indications from non-RVLIS
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instrumentation. At this time, the decision was made to disconnect the RVLIS
:

tubing on 2NC279, RVLIS Isolation Valve, on the head and then use that valve for '

venting. In order to properly isolate RVLIS upper range, 4 valves were closed;
2 root valves at the head area, and 2 Magnex valves outside Containment
[EIIS:NH]. This work was accomplished under Work Request 5345 SWR, using j

Procedure IP/2/A/3122/02. The work request was left open pending the necessary 1
restoration of RVLIS as requested by Operations personnel. /

On May 28, Operations personnel discontinued the venting process and requested
RVLIS be restored to service. The responsible IAE Supervisor assigned the work
to the technician on call at this time, who was unqualified to perform this
task. The responsible Supervisor made the decision to allow the assigned
technician to discuss the restoration actions with a qualified technician over
the telephone and to then allow the unqualified technician to perform the work.
Under Work Request 5345 SWR, the unqualified technician reconnected the tubing I

and opened the root valves at the head; however, he failed to open the two |
Magnex valves which are outside Containment (in the Essential Switchgear Rooms). J

On May 31, at 2056 hours, Unit 2 entered Mode 4. On June 2 at 0043 hours, Unit
2 entered Mode 3. On June 6 at 1458 hours, Unit 2 entered Mode 2 and then
reached Mode 1 on June 7 at 0425 hours.

,

On June 16, IAE was performing a monthly walkdown surveillance under Work -

Request 6845 SWR using Procedures IP/2/A/3122/01A,B, Inadequate Core Cooling
Monitor System (ICCM-86) Walkdown Checklist Train A, B. At this time, it was )
discovered that the RVLIS upper range indications, even though invalid for the i

plant conditions, were reading improperly. The upper range indications were
reading areater than 90%, when they both should have been reading 60%.
Investigation revealed that the two Magnex valves were closed. Subsequently, j
both trains of RVLIS were declared inoperable and priority 1 Work Request 10525 j
IAE was initiated. It was then initially determined that Technical
Specification 3.3.3.6 was violated. One Magnex valve was immediately opened.

;

However, the other valve required guidance from Westinghouse in order to open
it. The second valve was opened within 5 hours of discovery. At this time,
both trains of RVLIS were declared operable. Magnex valves on Unit I were
satisfactorily inspected and confirmed to be open.

CONCLUSION

This incident has been attributed to inadequate supervision for assigning !unqualified personnel to perform a task. The responsible Supervisor failed to
use qualified personnel under the Employee Training and Qualification System l
(ETQS) program to restore RVLIS to service. The Work Request, 6845 SWR, I

required two different procedures (IP/0/A/3890/03, Installation of Instrument I
Line Fittings and Tubing, and IP/2/A/3122/02). The technician who performed the I

work was qualified on the first procedure but was not qualified to perform the
second procedure. The Supervisor knew that only valve operations were required

i

1
I

I
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for the second procedure, even though the procedure covered very unique
calibrations. He made the decision to allow an assigned technician to discuss
the restoration actions with a qualified technician over the telephone and to
then allow the unqualified technician to perform the work. This is not allowed
under the ETQS program. The Supervisor elected to shortcut the process because
of the urgency of the work and his belief that the work was of a simplistic
nature.

IDuring the telephone conversation, the qualified technician gave guidance to the
unqualified technician based on previous experiences with his work. On
occasions when he had done this work, only the root valves were closed. The
Magnex isolation valves were left open. Upon having this conversation and
reviewing the wor k request, the unqualified technician came to the conclusion
that only the two root valves had been closed. The situation was further
complicated by the fact that some necessary restoration steps appeared to be
made Not Applicable by an IAE General Supervisor during the isolation work on
5/25/89. It appears as though loops 6390 and 6420 restoration steps in step
10.9.9 were made Not Applicable along with loops 6400, 6410, 6430, and 6440. In
reality, the intent was only for the latter to be made Not Applicable, but the
steps were N/A'ed by a line out of several steps. A careful review of the
isolation steps for the four valves in steps 10.2.1 and 10.2.2 B may have
' revealed a discrepancy, but there was also some confusion with the way some
steps were made not applicable by use of a lineout of scveral steps.

One Nagnex valve for an upper range loop would not open with the D/P conditions.
Westinghouse provided guidance and the valve was opened with slight adjustment.
Work Request 10526 IAE has been written to further investigate this problem
during the next outage. The Magnex valves on Unit 1 were inspected and
confirmed to be open. The Magnex valves are manufactured by Autoclave
Engineers, Inc., model number 2.5MV9061. This valve is not NPROS reportable.

As a result of this incident, the responsible IAE Supervisor has been counseled ,

and received appropriate disciplinary action. Also, this incident will be 1

reviewed with IAE Supervision, with emphasis on ensuring the proper use of
qualified personnel, and careful attention to detail in marking steps "Not
Applicable".

Standing Work Requests 5345 SWR and 6537 SWR ; be revised in the job sequence |

description, specifying sections of IP/1,2/AijlO<02 to be used. Also, I
IP/1,2/A/3122/01A will be added to the above mentioned SWRs to ensure the system
is operable when work is complete.

Alternative methods or modifications required to vent the Reactor vessel head
without disconnecting or isolating RVLIS have been evaluated by Operations
personnel. It has been determined that the use of 1,2NC279 is the best method.

,

|
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While both RVLIS upper range indications were valved out, PT/2/A/4600/03A,
' Monthly Surveillance Items, was performed. This did not indicate a problem '

existed. As a result of this, Operations personnel are reviewing
PT/1,2/A/4600/03A, to evaluate the current monthly channel check of RVLIS upper ;
range indication. '

A Technical Specification violation did not occur in this situation because the
use of the dynamic head D/P and lower range RVLIS scales can meet the
requirements stated without reliance on the upper range scale. It should be
noted that at McGuire Nuclear Station (which has an identical RVLIS
configuration as Catawba), the upper range channels are not required to be
operable'per Technical Specifications. Further review of the operational
requirements at Catawba Nuclear Station of the RVLIS upper range will be
performed. An associated Technical Specification Interpretation or Technical
Specification Change Request will be initiated as required.

Review of the Duke Power Operating Experience Program Database indicates that
over the past twelve months there have been no Technical Specification
violations resulting from supervision assigning tests to unqualified personnel.. i

Therefore, this is not considered to be a recurring event. Also, there have
been no previous-events associated with RVLIS.

This LER is provided as a Courtesy Report.

CORRECTIVE ACTION 4

SUBSEQUENT

(1) Both Unit 2 Magnex valves were opened and RVLIS was declared operable.

I(2) Unit 1 Magnex valves were inspected and confirmed to be open.

(3) Work Request 10526 IAE has been written to repair the Magnex valve
during the next Unit 2 outage.

,

(4) Responsible IAE Supervisor has been counseled.

(5) Operations reverified that use of 1,2NC279 is the best method to vent
the Reactor vessel head.

PLANNED

(1) Standing Work Requests 5345 SWR and 6537 SWR will be revised
specifying what sections of IP/1,2/A/3122/02 should be worked. Also
IP/1,2/A/3122/01A will be added to the SWRs to ensure the system is
operable upon completion of work.

r-- .m.._.,..,_.._



- _ -_ _ _ ,

& 4

NAC F.rne assA - =
U.$. NUC4 EAR |" E [ULATORY COMMt0BIOff*

LICENSEE EVENT REPORT (LER) TEXT CONTINUATION uPRoveo oMe No.mo-oio.
EXPIRES: S/31/8B

| PACluTYesAME m DOCKET NUMBER W LER NUMSER m PAGE (31

YEAR i: sig AL M,Ega ap . 7:

Catawba Nuclear Station
o |5 |0 |0 |0 | 411|4 8| 9 0|116 0| 0 0|7 OF 1 [[--

rata % ,w mcr.,- - nn -1
t

(2) The current method of performing the' monthly channel check'of RVLIS
upper range is being evaluated.(PT/1,2/A/4600/03A).

(3) 'IAE Supervision will be counseled on ensuring proper use of qualified j
personnel, and careful attention to detail in marking steps "Not

!Applicable".
i

(4) Further review of the operational requirements of the RVLIS upper
range will be performed, and associated Technical Specification
Interpretation or Technical Specification Change Request will be
initiated.

SAFETY ANALYSIS

The purpose of the RVLIS upper range instrumentation is to detect and measure
the extent of a steam void in the Reactor vessel upper head region under natural
circulation conditions. The RVLIS upper range is not used during forced
circulation.

The FSAR Chapter 15 accidents of greatest concern for the case of inoperable
RVLIS upper range are steam generator [EIIS:HX] tube rupture (SGTR) and' steam
'line break (SLB), both with loss of offsite power. During the initial phases of
these accidents as delineated in the FSAR, current analyses show that no steam
void is expected to form in the upper head region. (During the early phase of
the SLB accident, void formation would occur briefly near the top of the core as
the Reactor. returns to criticality. However, these voids would disappear as the

}core is reflooded by borated water from the Safety Injection [EIIS:BQ] System.) '

Also, neither protection system actuations nor Operator actions assumed in
Chapter 15'are based upon RVLIS upper range. Hence, the Chapter 15 Safety

'

Analyses are not affected by the inoperable RVLIS upper range instrumentation. ,,

'

The FSAR Chapter 15 analyses do not in general address post-accident recovery.
For the SGTR accident, the post-SGTR cooldown procedure limits the primary
cooldown rate so that the upper head ambient losses preclude void formation.
Following a SLB, the subsequent depressurization which may be necessary to avoid
pressurized thermal shock concerns can result in void formation in the upper
head. However, even if RVLIS upper range were not available or were reading
incorrectly, the Operators are trained to recognize the presence of an upper
head void by its effect upon pressurizer level indication. Pressurizer level
bahavior indicative of the existence of an upper head void would cause the'
Operators to question the RVLIS indication and result in an investigation as to ,

i

the cause of the discrepancy. Recovery actions might be delayed or complicated
due to the unavailability of RVLIS upper range. However, this would not prevent
the Operators from placing the Unit in a stable shutdown condition.

i

*U.6. cPos 1988 6 " M0
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The RVLIS upper. range does not serve to monitor or mitigate an inadequate core
cooling incident and RVLIS was installed as a part of the inadequate core
cooling instrumentation as required by NUREG-0737. With Primary Coolant System
(NC) Pump (s) running, the dynamic head D/P range provides for indication of the
vessel void content or relative void content in the Reactor vessel above and
below the Hot Legs and in an accident condition will assist in detecting the
formation of voids in the circulating primary coolant fluid. Thus, with NC
Pumps in service, the dynamic head D/P range meets the criteria in items 1
through 3 of the Background section.

Following a hypothetical accident that causes a loss of primory coolant, it is
stated in Safety Evaluation Report Supplement 2, June 1984 (Section 4.4.3.4.5),
"The RVLIS will be used by plant Operators to assist in detecting a go bubble
or void in the Reactor vessel and assist in detecting the approach to a
condition of ICC". If NC Pumps are not in-service, the upper range instruments
are normally used as the checkpoint for whether a void exists in the upper head
region. If RVLIS upper range is < 97% with NC Pumps off, it is assumed that a
void exists above that level. The Operators attempt to collapse the bubble by
first energizing pressurizer heaters to increase pressure by 50 psig, then check
if upper range level is > 97%. If level exceeds 97%, Operators return to the
procedure in progress. If level is still < 97% the Operators attempt to place
an NC Pump in service (thus relying on dynamic head D/P range). If the pump
cannot be placed in service (perhaps due to a non-condensible void) the
Operators attempt to vent the head with the head vent valves until upper range
level reaches 97%. As stated in the Bases section of McGuire Nuclear Station's
Technical Specifications, "The upper range is not required because it does not
serve to monitor or mitigate an ICC incident...." A level indication on the
upper range channel would indicate that the core is covered, thus any ICC event
has been terminated. Item 1 of the criteria discussed in the Background section
is met by use of the lower range during stagnant boil-off conditions as it will
also detect decreasing vessel level due to boil-off well before core uncovery
(see Figure 3).

Item 2 of the criteria discussed in the Background section is met by the lower i
'

range as it provides 6 feet of margin prior to core uncovery.

Item 3 of the criteria discussed in the Background section is met by the lower
range as it measures from the bottom of the vessel to a point 6 feet above the
top of the core. Normal operation is met by the dynamic head D/P range with the
lower range used to mitigate events with NC Pumps off up to and including
complete core uncovery. Hence, inoperability of the RVLIS upper range channels
at Catawba has no impact from a standpoint of inadequate core cooling concerns. |

The health and safety of the public were unaffected by this event.

| \

|
,

i

|

4

fNAC FOXM 3SSA 'U.S. GPO: 1988 520-594 e0070



.

._ _ . - - --

_ .

.. .
s

| ' .. .

L i
' '

' UCENSEE EVENT REPORT (LER) TEXT CONTINUATION v.o o a so-o u
-.

, _ . _ . . . , _ . , _ . . . . ,
... .. . ....

L agpf' egy,e;v. a 3

)

1|1 l' Catawba Nuclear Station, Unit 2 0 15 | 0 | 0 | 0 | 4| 114 8| 9 0| 0 0| 90 |1 |6 OF- -

text ,, -4 w -. w= w anc a- .m.aw im *

-

|
.

FIGURE 1

REACTOR VESSEL LEVEL INSTRUMENTATION SYSTEM
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