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Beaver Valley Fower Station, Unit No. 2
BV-2 Docket No. 50-412, License No. NPF-73
Potential 10 CFR 21 Condition, Suction Valves for the
Recirculation Spray Pumps
Special Report - Supplement No. 1

U. S. Nuclear Regulatory Commission
Document Control Desk
Washington, DC 20555-0001

Duquesne Light Company hereby submits the attached supplemental information
relative to the Special Report submitted previously on December 10, 1993 (reference
letter number ND3MNO:3519). The issue involved a potential 10 CFR Part 21
condition at Beaver Valley Power Station (BVPS) Unit No. 2 regarding unacceptable
recirculation spray system operation for suppcrting long term core cooling capability
and maintaining containment pressure subatmospheric in the event of a loss-of-coolant-
accident (LOCA). This 1ssue was identified and reviewed during the fourth refueling
outage. Sections vii and vin of Attachment 1 have been revised to include the
supplemental information based on recent experience obtained at BVPS Unit No. 2
duning the fifth refueling outage

Should you have any further questions regerdinug this matter, please contact
F. D. Schuster at (412) 393-4736
7 /‘@ N //’)
L. R. Freeland
General Manager
Nuclear Operations
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ce:

Mr. T. T. Martin, Regional Administrator
United States Nuclear Regulatory Commission
Region 1

475 Allendale Road

King of Prussia, PA 19406

Mr. D. S. Brinkman
BVPS Licensing Project Manager

United Stztes Nuclear Regulatory Commission
Washington, DC 20555

Mr. Larty Rossbach
BVPS Senior Resident Inspector
United States Nuclear Regulatory Commission

Mr. J. A. Hultz

Otao Edison Company
76 S. Main Street
Akron, OH 44308

Mr. Mark Burns

Centerior Energy Corporation
6200 Oak Tree Boulevard
Independence, OH 44101-4661

INPO Records Center
700 Gallenia Parkway
Atlanta, GA 30339-5957

Mr. Robert Maiers

Department of Environmental Resources
P.O. Box 8469

State Office Building, 13th Floor
Harnsburg, PA 17105-8469

Director, Safety Evaluation & Control
Virginia Electric & Power Company
P.O. Box 26666

One James River Plaza

Richmond, VA 23261
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10 CFR Part 21, Supplement No. 1

BVPS Unit No. 2 - Suction Valves for the Recirculation Spray Pumps

(1) Name and Address of Individual Making Notification:

L. R. Freeland, General Manager, Nuclear Operations
Duquesne Light Company

Beaver Valley Power Station

P.O Box 4

Shippingport, PA 15077

(11) Basic Component Affected:

Motor-operated suction valves [2RSS-MOV155A, B, C and D] for the
Recirculation Spray Pumps which are utilized for long term core cooling
capability and maintaining the containment pressure subatmospheric in
the event of a Loss of Coolant Accident (LOCA). The valve 1s a 12"
Henry Pratt Butterfly Valve (Model 1400).

(i) Firms Supplying Componenis:

Supplier: Henry Pratt Company
401 South Highland Ave.
Aurora, lilinois 60506-3392

(1v) Nature of Defect:

During shutdown mode testing of Recirculation Spray Pump
[2RSS-P21D], the pump developed inadequate discharge pressure.
Subsequent investigation discovered that the disc of the motor-operated
valve (MOV) on the suction of the pump was not engaged to the motor
operator. The shaft spline adapter of the motor-operator had moved out
of position becoming separated from the adapter drive sleeve.
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BVPS Unit No. 2 - Suction Valves for the Recirculation Spray Pumps
(Continued)

'he spline adapter 1s retained in the motor operator by an adapter plate
which 1s in tumn supported by a valve bonnet piece. The retention is
accomplished by limiting the through-hole diameters of the adapter plate
and bonnet piece to a value that would not allow the spline adapter to
move out of position. Both diameters were intended to be the same for
the above valve. If the adapter plate diameter is larger than the diameter
f the bonnet pieve, the spline adapter could be retained by the bonnet

I"ylg 1t

However, this arrangement may not provide sufficient spline engagement
depending on specific valve dimensions (see attached sketch). For the
Beaver Valley Power Station Unit Number 2, the adapter plate and
bonnet piece-plate were provided by the valve manufacturer. The valve is
a 12" Pratt Butterfly valve (Model 1400) with a Limitorque HBC
Operator

'his design deficiency was also noted on the other three Recirculation
Spray Pump Suction Valves for pumps 21A, 21B and 21C, and although
these valves continued operating properly, a common mode failure of the
suction valves for all four recirculation spray pumps potentially existed if
gone undetected The deficiency was found during shutdown mode
conditions I'he

155D] failed either following the recent outage
static MOV testing or during pump flow testing. This investigation

of the suction valves during power operation

Duquesne Light Company (DLC) reviewed the onginal purchase order
file, applicable vendor documents, and the mantenance history
associated with the Henry Pratt valves (2RSS-MOV155A, B, C & D)

DLC determined that there was 1 WOrK activity o1 mminating p!n!‘ic'm that

]
could have led to modificati r replacement of the adapter plate and/or

bonnet at BVPS during construction or subsequent power operations and

that the adapter plates are heir "as received” condition
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»

BVPS Unit No. 2 - Suction Valves for the Recirculation Spray Pumps

Continued)

Safety Implications

If the failure had gone undetected, the possibility existed for a common
mode failure of all four suction valves to the Recirculation Spray Pumps
which would have prevented long term core cooling capability and
containment cooling in the event of a LOCA. The suction valves are
normally in the "open” position and will receive a signal to open on a
Containment Isolation Phase "B" (CIB) to ensure the suction valve of the
pump 1s open. However, the valves are stroke testrd on a quarterly basis
I'he potennal for the valve disc of the MOV to become disengaged from
the motor operator due to this common mode defect could have resulted
in the valves becoming disengaged in the "closed" position The
Operations staff would not have had knowledge of this condition because
the limit switches would have indicated "open” in the Control Room

Also postulated was the failure of the Recirculation Spray Pump 21D as a
result of the defect of the suction valve 2RSS-MOV 155D (purple train
pn\\uut: in conpunction with a single failure of the Opposite train pump

21C (orange train powered). When the low-low level setpoint of the

I
i

Refueling Water Storage Tank 1s reached after Safety Injection initiation,
the C and D Recirculation Spray Pumps [2RSS-P21C, D] begin to
support long-term core cooling by providing water from the Containment
sump to the suction of the High-Head Safety Injection Pumps. Since the
Recirculation Spray Pumps 21C and 21D are the only two pumps capable
recycling wat ack to the Reactor Coolant System the imnjection

stem, in conjunction with single

could have created a major
degradation of ni afety related equipment, and a required safety
system may no ve performed its function As such, the defect 1s

reportable R Part 21 requirements
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BYPS Unit No. 2 - Suction Valves for the Recirculation Spray Pumps
\

(Continued)

(v) Date On Which Defect Identified

'he failure of the Recirculaion Spray Pump Suction Valve

[2RSS-MOV-155D] was identified on October 17, 1993, during the
\ regularly scheduled pump performance test required by Tech Spec
\ 4622 The evaluation and resulting report was presented to the Onsite

Safery Commuttee on December 2, 1993

(v1) Number and Location of Components

Affected Components: BVPS Unit No. 2 Recirculation Spray
Pump Suction Valve

[2RSS-MOVIS55A. B. Cand D

|
< j
l WCat n B\ PS | nit !
Safeguards Building
Vil Inihal Correcti \Cll | aken
inspection was conducted of the adapter plates ard bonnets of all
nilar val ipplied by Henry Pratt. At that time, it was determined
that tl n! Ives affected by this defect were the four recirculation
‘;“7.2\ .'\_H,H; suction valve .k,'\.\_"x'( ;\\ I;L: \ / ( _l!\\‘; [)x
During the fourth refueling outage (2R4), a temporary modification was
made to the four suction valves to properly position and retain the spline
adapter. A temporary stem friction clamp device was secured to the valve

prevent axial movement of the spline adapter

[he device was tested and visually observed to confirm proper operation

Replacement adapter plates were procured for the subject valves
Installation of tl rep! ment hardware was scheduled for the fifth
refueiing |
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(Continued)

Follow-up Corrective Actions Taken:

A purchase order was generated to the vendor (Henry Pratt Co.) for four
new adapter plates for the 12" Butterfly valves (Model 1400) with
Limitorque HBC Operators, and the parts were received in July, 1994
During the recent 2RS outage at BVPS Unit 2, the HBC Operator was
removed from one of the subject valves in preparation for the adapter
plate replacement. During the replacement process, it was noted that the
adapter plate bore was still of sufficient size to allow the spline adapter to
pass through. Since the new adapter plates would not properly support
the spline adapter, the temporary stem friction clamp devices which
demonstrated proper operation over the last 18 month operating cycle
were reviewed and determined to be an acceptable design equivalent
change for long-term application.

Based on our findings, an inspection was conducted of other valves that
could be susceptible to potential disengagement. Field inspections
determined that two additional valves showed some migration of the
sphine adaptor but no indication of disengagement. The valves were
identified as follows:

o 25WS-MOVI20A and B “Rod Control Area and Control Room
Air Conditioning Service Water Header A and B Valves™

Type. 14" Henry Pratt Butterfly Valves (Model 1100)

As a precaution, tiwese valves were also modified with the stem friction
clamp device to secure the HBC spline adaptor.

In conclusion, stera friction clamps have been permanently installed to
retain the HBC spline adapter from slipping down the stem and thus
prevent the possibility of the motor operator becoming disengaged from
the drive sleeve for the four recirculation spray pump suction valves
[2RSS-MOV155A, B, C and 2} and the two service water valves
[2SWS-MOV120A, B].
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(Continued)

(viil) Other Advice Related To Purchasers or Licensees:

No explanation could be provided by the vendor as to the potential design
deficiency. The part numbers specified for this application were checked
and confirmed by the vendor. It would appe.. hat the adapter plates may
not be compatible in some cases with the urive mechanisms of the
Limitorque HBC Operators.
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