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Inspection Summary

Areas Inspected: Special announced inspection to review the circumstances
that resulted in degraded essen ial service water flow through component
cooling water system Heat Exchanger A,

Results: During this inspection, seven apparent violations were identified.
wo apparent violations pertained to inadequate maintenance work controls
(Section 1.2.1). One apparent violation pertained to an inadequate essential
service water system special test procedure (Section 1.2.2). Three apparent
violations pertained to inadequate corrective actions (Sections 1.2.1, 1,2.3,
and 1.2.4). One apparent violation pertained to degraded essential service
water flow through component cooling water system Heat Exchanger A

(Sectior 1.2.5).

Summary of Inspection Findings:

o Apparent Violation 482/9230-0!1 was opened (Section 1.2.1).
° Apparent Violation 482/9230-02 was opened (Section 1.2.1).
° Apparent Violation 482/9230-03 was opened (Section 1.2.1).
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o

o

Apparent Violation 482/9230-04 was opened (Section
Apparent Violation 482/9230-05 was opened /Section
Apparent Violation 482/9230-06 was opened (Section
Apparent Violation 482/9230-07 was opened (Section

Unresolved Item 482/9218-01 was closed (Section 2).

Attachments:

5]

Attachiment - Persons Contacted and Exit Meeting

1.2 2).
1.2.3).
1.2.4).
1.2.%9).



DETAILE

1 DEGRADED ESSENTIAL SERVICE WATER (ESW) FLOW (93702)

The inspector conducted this inspaction to review the circumstances and effect
of the apparent mispositioning of Manual Valve EF V058, Component Cooling
Water (CCW) Heat Exchanger (HX) A-ESW Return EF HVO59 bypass isolation. The
mispositioning of this thrott'e valve by licensee maintenance personnel
resulted in a degraded ESW flow rondition to CCW HX A. The inspector reviewed
the effect of this degraded cone ‘ion relative to the operability of the E7Y,
emergency core cooling, and CCW systems. The inspector also reviewed the work
and test control activities associated with this valve and reviewed the
licensee's corrective actions associated with the degraded flow condition.
This issue was initially characterized by Unresolved Item 482/9218-01, as
documented in NRC Inspection Report 50-482/92-18.

1.1 System Description and Operation

Valve EF VO58 is a 16-inch manual butterfly valve, which is locked in a
throttled position to ensure that the proper design basis loss of coolant
accident ESW flow is supplied to CCW HX A. Valve EF V058 is located on a
bypass line around Motor-Operated Valve (MOV) EF HVOS59, ESW A return from CCW
HX A. MOV EF HVOS51, ESW A supply to CCW HX A, provides the capability to
vhrottie the inlet ESW flow to the HX.

Curing normal operation, Valve EF V058 remains in a locked throttled position
while the licensee utilizes MOVs EF HVO51 and EF HVO59 for CCW system
temperature control. When the lake temperature is warm, the licensee
maintains MOV EF HVO51 full open and will throttie open MOV hV059 if
additional cooling 1s needed. During cold weather, the licensee maintains
MOV EF HVOS59 closed and throttles MOV EF HVOS. to prevent overcooling the CCW
system.

Under certain accident conditions, MOV EF HVOS5! receives an engineered safety
features signal to reposition to full open and MOV EF HVOS59 receives a signal
to reposition to full closed. The service water (SW) pumps are shed from
their respective electrical buses and * e ESW pumps receive an automatic start
signal. This configuration provides assurance that the proper essential
service water flow is supplied to the ESW components such that these
components will perform their intended functions during certain accident
conditions. One of the ESW supplied components is CCW HX A. The CCW system
provides an intermediate barrier between the service water systems and
potentially radioactive systems. The CCW system removes heat from variors
safety-related equipment that is required during accident conditions Tne
following components are serviced by CCW HX A:

0 Centrifugal Charging Pump A oil cooler,
o Safety Injection Pump A nil cooler,



Spent Fuel Pool Coo11ng Pump A 01l cooler,
Residual Heat Rewoval Pump A seal cooler,

Residual Heat Removal HX A (single largest heat load),
common header to postaccident samp.. system,

reactor coolant pump motor air coolers (2 per pump),
reactor coolant pump bearing oil coolers (2 per pump),
seal water HX,

Tetdown M),

positive displacement pump,

thermal barrier HXs (4),

reactor coolant drain tank HX, and

excess letdown HX,

Several radwaste heat loads «re serviced by the CCW system under normal
operating conditions. Under accident conditions the radwaste heat loads are
isolated.

1.2 Detailed Inspection Findings
1.2.1 Valve EF VO58 Maintenence and Material History

The inspector determined that mechanics, on July 22, 1992, had implemented
biennial preventive maintenance sctivities for five ESW Train A throttle
valves in accordance with Work Request (WR) 51543-92. The WR instructions
required an inspection of the actuator and verification that operations
personnel returned the valve to the proger position. WR 51543-92 specified an
inservice postmaintenance test that required stroking each valve.

During the performance of the grevent‘vo maintenance, the mechanics identified
problems with Valve EF V058, The mechanics initiated WR 03765-92 because they
determined that Valve EF VO58 had three missing worm sector gaar teeth. The
valve operates by using a worm to t °n a worm sector gear. The worm i5 2
gear, with four lands (high spots), hat turns when thé valve handwheel is
operated. The worm sector gear has ¢0 teeth that engage with the worm lands.
The handwheel and worm are integrally connected s¢ that, as the handwheel is
turned, “he worm rotates, thus moving the worm sector gear. As the worm
sector gear moves, it repositions the valve disc in the open or closed
direction. The vaive pos. ion pointer, the worm sector gear, and the valve
stem are integrally connected by keys, pins, and couplings. This arrangement
provides a means to assure that the valve disc is at the desired position so
long as the pointer is zeroed at the fuli closed position .f the valve disc.
With worm sector gear teeth missing, the worm may not be able to engage the
worm sector gear thus preventing valve operation. Whenever the worm engages
the worm sector gear, the valve disc will move to the desired position. The
mechanics inftiated WR 03765-92 in order to repair the worm sector gear and
documented on WR 51543 92 that Valve EF V058 had three missing worm sector
gear teeth,









STN PE-037 in November 199), March 1992, and June 1992, under low-flow
conditions. When the licensee performed Procedure STN PE-037 in August 1992,
the test performance was the first full flow test conducted since establishing
the baseline data during the refueling outage. On August 17, 1992, the
licensee determined that the SW flow rate through CrY "X A was 836 gallons per
minute (gom) below the expected value of 7,200 gr

After identifying the low-flow condition, the iicensee developed

Procedure TP TS-115, Revision O, "ESW Train A Flow Verification to CCW Heat
Exchanger," to verify that the design-basis flow could be achieved through CCW
HX A. When the licensee performed Procedure TP TS-115 on August 27, 1992, the
licensse determined that the as-found ESW flow rate through CCW HX A was

7,213 gpm, which was B0 gpm below the minimum design basis flow rate of

7,293 gpm.

Since the flow was 842 gpm below the expected value of 8,055 gpm and 80 gpm
below the minimum design basis flow rate, the test engineer requested that the
operators cycle Valve EF V058 to verify that the valve worked properly. As a
nonlicensed operator cycled the valve ciosed, a loud noise emanated from the
valve actuator. Th. test personnel noted an indicated flow rate of O gpm with
the valve position indicator at 15° open. The shift supervisor declared the
CCW system inoperable in accordance with TS 3.7.3 because of insufficient flow
to the HX. The Shift Supervisor declared Emergency Core Cooling System

Train A inoperable in accordance with TS 3.5.2 because, without adequate CCW
flew, the emergency core cooling system subsystem would not function as
designed. The shift supervisor made a l-hour notification in accordance with
l? CFR 50.72 because the ESW flow rate was found to be below the design basis
flow rate.

On August 28, 1992, after repair of Va’ e EF VO58 (refer to Section 1.2.3),
the 1icensee again performed Procedur: ;> TS-115 to verify that the correct
design basis ESW flow rate could be ac.ien d. The test engineer determined
that the flow was 8,536 gpm. Since the flow rate exceeded the expected flow
rate of 8,055 gpm by 481 gpm, the test engineer informed the control room that
the test was satisfactory. The shift supervisor exited TS 3.7.3 and 3.5.2.
Following the test, the test engineer discussed the test results with his
supervisor,

Approximately 30 minutes after the completion of the test, the test engineer’s
supervisor contacted the control room to inform the shift supervisor that the
ESW flow to CCW HX A was too hi~h and that this condition could result in
unacceptably low flow to ather components supplied by the ESW system. The
shift supervisor closed EF HVOS] and reentered TS 3.7.3 and 3.5.2. The test
engineer reperformed Procedure TP TS-115 after 1ncor£orat1ng a test change
that allowed repositioning Valve EF VOS8 to obtain the proper flow. The
licensee changed the locked throttled position of Valve EF V058 from 50° to
47° open and determine’ “hat the as-left flow rate was 7,933 gpm.
Subsequently, the tes gineers performed Procedure STN PE-037, obtaining a
new baseline SW flow rate of 7,508 gpm.



b

The inspector determined that Procedure TP-TS-115 specified an expected flow
value and range in Step 2.3.1. The procedure stated: "If variance is greater
than + 200 gpm, send a work request to the system engineer fur evaluation.”
The measured flow rate was 28] gpm above the upper 1imit; however, the test
engineer contacted the shift supervisor and informed him trat the test had
heen completed satisfactorily. The inspector noted tnat the procedure failed
to specify that the system was inoperable if the acceptance criteria were
exceeded, nor did the procedure requivre (hat the test results be reviewed by a
supervising licensed operator. The failure to provide appropriate procedural
guice.ce 1s an apparent violation of 10 CFR 50, Appendix B, Criterion V
(4B%2/9230-04), which requires, in part, that activities affecting quality
shall be prescribed by procedures of a type appropriate to the circumstances,

1.2.3 Cause of Worm Sector Gear Damage

Following the failure of valve EF VO58, the actuator was disassembled. The
licensee discovered that two additional worm sector gear teeth had broken off
from the gear. A new worm sector gear was installed and the valve actuator
was reassembled. The inspector reviewed the industry operating experience
that pertained to Valve EF VOS8, In response to Industry Technical
Information Program (ITIP) Item 00221, “Fisher Anomaly Notice 86-2:
Operational limitation on Fisher Size 2, Type 1073-1076 Manual Valve Actuators
With 3/4-inch Cast lron Worm Sector Gears," the licensee implemented an
operator aide to provide an administrative control for c1osing the affected
size 2 Fisher Control butterfly valves. Procedure KGP-1311, Revision O,
“Industry Technical Information Program," is intended to ensure, in part, that
industry experience is translated into corrective actions to improve piant
safety and reliability. Step 6.4.4 of Procedure KGP-1311 implemented the
requirement to evaluate industry information for appropriate corrective
actiors. The inspector verified that Operator Aide 86-004, which states, "Use
of torque in excess of 8,000 inch-pounds (666 foot-pounds) may damage valve
operator," became a permanent valve label in April 1987. The licensee placed
the operator aide on Valve EF VO58 and on five other valves.

The inspector determined that the operator aide was misleading because it
fiplied that the amount of rotational force applied to the handwheel could be
as much as B0L' inch-pounds. From discussions with licensee personnei, the
inspector determined that they agreed with this interpretation. The inspector
determined from discussions with the system engineer and review of ITIP Item
00221, that the ITIP recommendatiions failed to clearly specify what components
of the valve actuator should be subjected to the maximum torque of B0O0O inch-
pounds. As a result of a review of the individual valve data specifications
and the vendor notice, the system engineer concluded that the 8000 inch-pounds
applied to the gears inside the manual actuator gear box. The licensee
oncluded that applying 8000 inch-pounds of torque to the valve handwheel
would result in excessive force being applied to the valve actuator internal
parts, thereby damaging the worm sector gear. The licensee's failure to
correctly translate the vendor informatiun into an appropriate administrative
control is an apparent violation of 10 CFR 50, Appendix B, Criterion XVI



)
W
"
\ w
" -
2 { '
Wi

N

¥
ve
¥
M
' )
}
"
w
v 4
i ¢
y 1 §
£
4
$ 4
M
’
+ [SF
4 y ’
: ¢
] $
s w
o
’ -
' '

W f
)
wi
w W
Wel
Y W
1 Y
-

w
W
* !

"

¥

. 4

Y £ 4+
F 4 )
w
’

' b "

' )
} . §
$
' "

' }
§
)

ery & W

F ’ FSW

v 4

a8 v
nat wWere

4 ‘)

¢ )
w
T ‘
w
mnt ‘

Ll w |
B t
¢ 21120
¥
i\ ey
) ' ‘ . $







<11~

1.3 Licensee Corrective Actions

The licensee implemented several corrective action documents in response to
this event. The licensee initiated PIR TS 92-0632 to evaluate corrective
actions needed to improve the test controls for temporary procedures. The
licensee initiated PIR NP 92-0653 to correct the programmatic controls related
to this event, such a. work control and postmaintenance testing. The
licensee initiated Hardware Failure Analysis Request NP 92-003 to identify the
root cause of the worm sector gear failure. Additionally, following
announcement of the special inspection, the licensee formed » task group to
determine the facts related to this event,

The licensee attributed the test control deficiency to unclear actions
specified to be taken if the acceptance criteria were not satisfied. The
licensee considered a contributing factor to be a communication deficiency. A
supervising engineer and the system engineer stressed that any flow rate
greater than 7,293 gpm would be acceptable, but they failed to clearly specify
that any flow rate not in the range of 8,055 gpm + 200 gpm would require an
engineering evaluation to determine system operability.

The licensee revised the procedure writing guide for temporary procedures to
require the addition of a signoff step to compare test results to the
acceptance criteria. The licensee changed Procedure ENG 09-506, Revision 2,
"Results Engineering Pre-job Checklist,” to require another prejob brief
whenever any work activity is in progress during a change in plant status, if
there is a delay in performing the work, or as directed by a group supervisor.

The system engineer determined by barrier analysis that several administrative
control breakdowns occurred. These breakdowns included: no WR deficiency tag
was placed on Valve EF VOS8 when the broken worm sector gear was first
identified on July 22, 1982; the use of an information tag or a clearance
order tag was not considered; and although the valve remained operable with
the damaged worm sector gear, the licensee failed to put in place controls to
ensure that the valve remained throttled in the proper position. The system
engineer documented the results of his analysis in the PIR NP 92-0653
response. The licensee placed PIT NP 92-0653 into required reading for
appropriate personnel

Hardware Failure Analysis Request NP 92-003 determined the root cause of the
worm sector gear failure to be overtorquing of the actuator internals while
repositionin? the valve to the closed position. The licensee determined they
have 18 Model 1073, manually actuated, Fisher Control, wafer-type butterfly
valves installed. There are 6 size 2 actuators and 12 size 1 actuators,
Hardware Failure Analysis Request NP 92-003 listed severa) contributing causes
to overtorquing of the worm sector gear. These included: an incorrect
operator aide; the position indicator dial did not precisely indicate the
closed position; a lack of indicator dial precision; and the flow sensitivity
of the butterfly valve disc in the midrange position. The system engineer
recommended the following corrective actions: (1) inscribe an alignment mark
on the valve position indicator dial after repositioning the valve <’osed;



(2) provide training on proper operation of these valves; (3) inscribe an
alignment mark on the indicator dial at the valves' throttled position; and
(4) correct the operator aide.

2 FOLLOWUP OF PREVIOUSLY IDENTIFIED NRC ITEMS (92701)

(Closed) Unresolved Item 482/9218-01: [nadequate ESW flow

On the basis of Special NRC Inspection 50-482/92-30, this item is closed.
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1 PERSONS CONTACTED
1.1 Licen ]

. Maynard, Vice President, Plant Operations
. Flannigan, Manager, Nuclear Safety EnYineerinq
Bossard, Licensing Engineer .ng Specialist
. Lutz, Licensing Engineer

Norton, Manager, Technical Support

. Riley, Supervisor, Regulatory Compliance
. Smith, Manayer, Modifications

. Sprout, Manager, System Engineering

. Stamm, Manager, Plant Design Engineering
Tarr, Licensing Engineer

. Weeks, Manager, Operations

. Wideman, Supervisor, Licensing

L. L Om—NELLTDO
OOUOPOTETRrr O

1.2 NRC Personnel

G. A. Pick, Senior Resident Inspector
W. D. Reckley, Project Manager, Office of Nuclear Reactor Regulation

The personnel Tisted above attended the exit meeting. In addition to these
personnel, the inspector contacted other personnel during this inspection
period.

2 EXIT MEETING

An exit meeting was conducted on October 7, 1992. During this meeting, the
inspector reviewed the scope and findings of the report. The licensee did not
identify as proprietary any information provided to, or reviewed by, the
inspector,



