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DUKE POWER

December 9, 1996

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

Subject: Oconee Nuclear Station
Docket Nos. 50-269, -270, -287
Licensee Event Report 270/96-04, Revision 1
Problem Investigation Process No.: 2-096-1828

Gentlemen:

Pursuant to 10 CFR 50.73 Sections (a) (1) and (4),
attached is Licensee Event Report 270/96-04, concerning a
secondary drain line rupture resulting in a manual
reactor trip.

This is a supplemental report. It is being submitted in
accordance with 10 CFR 50.73 (a) (2) (iv). This event is
considered to be of no significance with respect to the
health and safety of the public.

Very truly yours,

O peop e

. W. Hampton, Vice President
Oconee Nuclear Site
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Document Congol Desk .

December 9, 1996

ccC:

Mr. S.D. Ebmneter

Administrator, Region II

U.S. Nuclear Regulatory Commission
101 Marietta St., NW, Suite 2900
Atlanta, GA 30323

Mr. D. E. LaBarge

U.S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
Washington, D.C. 20555

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

Mr. M. A. Scott
NRC Resident Inspector
Oconee Nuclear Station
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On September 24, 1996, at approximately 1642 hours, while operating at 60%
full power, Unit 2 experienced a drain pipe rupture on the secondary side
of the plant. At 1643 hours, the resulting steam release from the pipe
rupture was isolated by closing the Main Steam supply block valves to the
Second Stage Reheat system and manually tripping the reactor. The pipe
rupture was due to a water hammer which was a result of the following
three root causes: 1) A lack of a general understanding of the potential
consequences of the water hammers experienced in the past resulted in
untimely development and implementation of modifications necessary to
prevent water hammers, 2) Failure to revise the Moisture Separator
Reheater procedure to provide the information and instructions necessary
to successfully perform the required task, and 3) A human error of
inadequate verbal communication resulted in incomplete and inaccurate
instructions being provided to perform the required task. Planned
corrective actions include installation of modifications, procedure
changes, and personnel training to prevent recurrence of water hammer
events.
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BACKGROUND :

Moisture Separator/Reheaters generate large quantities of saturated or
near saturated liquid which is routed either to the feedwater heater
drain [EIIS:SN] system or to the condenser [EIIS:COND].

Each pair (‘A’ and ‘B’) of the Moisture Separator/ Second Stage
Reheaters (SSRH) [EIIS:RHTR] drains into an identical SSRH drain
system. The drains flow to ‘A’ and ‘B’ Second Stage Reheater Drain
Tanks (SSRHDT), respectively, which act as a reservoir. Downstream of
the SSRHDTs the drain line divides, one branch going to the condenser
via dump valves 2HD-25 (SSRH Drain ‘2A’ Dump To Condenser) and 2HD-26
(SSRH Drain ‘2B’ Dump To Condenser). The second branch drains directly
to the 2A1 and 2A2 Feedwater Heaters and includes block valves 2HD-91
(2A SSRHDT Level Control Inlet Block) and 2HD-94 (2B SSRHDT Level
Control Inlet Block), level control valves 2HD-92 (2A SSRHDT Level
Control) and 2HD-95 (2B SSRHDT Level Control), and block wvalves

2HD-93 (2A SSRHDT Level Control Outlet Block) and 2HD-96 (2B SSRHDT
Level Control Outlet Block).

If the route to the Feedwater Heaters is aligned, the drains will be
controlled by the low level controller on the drain tank. If this
route is isolated, the drain tank level will rise until the high level
controller automatically directs the drainage to the condenser.

The purpose of Operations procedure, OP/2/A/1106/14 (Moisture Separator
Reheater), is to provide direction for the operation of the Moisture
Separator Reheaters. The purpose of OP/2/A/1106/14, Enclosure 3.6
(Abnormal Operating Conditions-First Stage and Second Stage Reheater
Drain Operation With First and Second Stage Reheaters In Service) is

to provide guidance for the isolation and restoration of the associated
drain system, during power operation, in the event that the need
arises.
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EVENT DESCRIPTION:

On September 23, 1996, Unit 2 was escalating in power during a forced
outage startup. The Moisture Separator Reheater procedure,
OP/2/A/1106/14 (Moisture Separator Reheater), Enclosure 3.6 (Abnormal
Operating Conditions - First Stage and Second Stage Reheater Drain
Operation With First and Second Stage Reheaters In Service) was
entered to dump the Second Stage 2A and 2B drains to the condenser.

To achieve this configuration, procedure steps 2.3 and 2.4 of
Enclosure 3.6 were performed. Step 2.3 required the closing of valves
2HD-91 and 2HD-94. Step 2.4 required verification that valves 2HD-25
and 2HD-26 were open.

On September 24, 1996, the Unit 2 Operations Coordinator verbally
reminded the Unit 2 Shift Supervisor to open 2HD-91 and 2HD-94 at l
approximately 600 Mwe. (See Attachment 1)

At approximately 1448 hours, Unit 2 power escalation was stopped to
investigate level control problems with the 2B Second Stage Reheater
Drain Tank (SSRHDT). A drain tank high level alarm had been received

and 2HD-26 (SSRH Dump Valve) indicated closed. |

At approximately 1500 hours, the Operations Shift personnel initiated
a work request for the investigation and repair of the SSRHDT level
control problems. Further evaluation of the problem by the Operations-
Shift personnel resulted in resuming the power escalation.

At approximately 1600 hours, the Instrument and Control (I&C)
technicians, investigating the SSRHDT level control problems, informed
the Operations Shift personnel that level control problems were most
likely due to valves 2HD-91 and 2HD-94 being closed. Shortly
afterwards, the Control Room Senior Reactor Operator and Unit
Supervisor made the decision to begin the Second Stage Reheater 2A

and 2B drains feed forward activity by opening valves 2HD-91 and
2HD-94.
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The Operations Shift personnel conducted a pre-job briefing, using
Enclosure 3.6 of OP/2/A/1106/14, with the Unit 2 Basement Non-Licensed
Operator (NLO) who was assigned to open valves 2HD-91 and 2HD-94.
During this briefing, it was emphasized to the NLO to open these
valves slowly.

At approximately 1630 hours, the NLOs left the Control Room to begin
the feed forward activity.

At approximately 1640 hours, the NLOs began opening valves 2HD-94
and 2HD-91 as instructed during the pre-job briefing.

At approximately 1642 hours, with Unit 2 at approximately 60% full
power, a rupture of a SSRH line, downstream of 2HD-94, occurred.
The release of steam resulted in burn injuries to seven employees

(five NLOs and two I&C technicians). There were no radioactive
releases, radioactive exposures to employees, or contamination of
employees.

At approximately 1643 hours, the Unit 2 Control Room received an
emergency phone call reporting the steam release and personnel l
injuries. Control Room personnel took immediate action to isolate

the steam release by closing Main Steam block valves 2MS-76

(MS to 2Al and 2A2 SSRHs) and 2MS-79 (MS to 2Bl and 2B2 SSRHs)

and then, manually tripping the reactor. All full length control

rods fully inserted into the core and the reactor was shutdown.

Valve 2HP-120 (RC Volume Control) automatically opened.to provide
additional make-up flow to the Pressurizer [EIIS:PZR]. This
diverted some of the flow from the Reactor Coolant Pump (RCP)
seals. The low seal flow circuit automatically started the ‘A’
High Pressure Injection (HPI) [EIIS:BG] Pump to provide additional
flow to the RCP seals. This is a normal function of the HPI makeup
system and is separate from the Engineered Safeguards function.
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Specific post-trip parameters remained within acceptable limits.
Reactor Coolant System (RCS) [EIIS:AB] pressure decreased to 1932
psig after the reactor trip from 2150 psig. RCS pressure then
slowly returned to 2151 psig. Pressurizer inventory remained on
scale between a high of 220 inches and a low of 111 inches post
trip before increasing and stabilizing at 114 inches. RCS average
temperature was approximately 579 F before the trip then decreased
to approximately 550 F post trip.

Immediately following the trip, the 2A and 2B Steam Generator (SG)
pressures reached a post trip high of approximately 1091 and 1087
psig, respectively. The SG pressures then decreased to 905 and 902
psig, respectively.

At approximately 1644 hours, the Medical Emergency Response Team
was dispatched to provide medical aid to the injured employees.

At approximately 1653 hours, Site Assembly was conducted to aid in
the identification of all injured employees and to help to prevent
any further injuries. The Operations Shift Manager requested partial
activation of the Emergency Response organization (Technical Support
Center and Operational Support Center).

At approximately 1700 hours, a Failure Investigation Process Team was
established to determine the root cause(s) for the pipe failure.

At approximately 1704 hours, the first ambulance arrived at the Site
and advanced medical care was started.

At approximately 1735 hours, the Technical Support Center and
Operational Support Center were fully staffed and declared
operational.

An Event Investigation Team was established at the request of the Site
VP to provide a non-site perspective as to the cause(s) of the event
and lessons learned.
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At approximately 1753 hours, the last injured employee was transported
from the Site to Oconee Hospital.

At 2040 hours, a Notification of Unusual Event (NOUE) was declared and
terminated. The NOUE was declared as a conservative action after the
assessment of the collateral damage to plant equipment adjacent to the
steam release area.

CONCLUSIONS:

The manual reactor trip was a proper and conservative response to the
pipe rupture.

The Failure Investigation Team’s preliminary conclusion was that a
severe water hammer was the immediate cause of the pipe rupture.
This team also concluded that erosion/corrosion was not a factor in
the piping failure.

The Event Investigation Team determined that there were three basic
root causes for the water hammer which led to the pipe rupture event.
These causes were:

e A lack of a general understanding of the potential consequences
of the water hammers experienced in the past resulted in
untimely development and implementation of modifications
necessary to prevent water hammers. Deficient initial design
of the system was considered to be a contributing cause.
Required NRC cause codes applicable to these causes are
managemént deficiency (code E) for the root cause and design
deficiency, equipment functional design deficiency, mechanical
(code Bla), for the contributing cause.

e Failure to revise the Moisture Separator Reheater procedure to
provide the information and instructions necessary to
successfully perform the required task. The required NRC
cause code applicable for this cause 1is defective procedure,
technical deficiency (code D1).
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e A human error of inadequate verbal communication resulted in
incomplete and inaccurate instructions being provided to
perform the required task. The required NRC cause code
applicable for this cause is deficient communication (code A2).

Elimination of any one of these three causes would have prevented the
event. If the system modifications had been developed and implemented
in a timely manner, the proposed procedure changes and the verbal
communications would not have been necessary to prevent the water
hammer. 1In the absence of the modifications, if the procedure had
been revised to provide the needed instructions, in a proper and
timely fashion, the water hammer could have been prevented. An
adequate procedure would have eliminated the need to verbally
communicate the needed instructions. However, the last barrier of
verbal communication could have been effective in preventing this
event if the specific guidance provided by engineering had been
communicated.

A review of events for the past two years indicates that the manual
tripping of a reactor at Oconee Nuclear Station is not a recurring
problem.

There were no equipment failures that were NPRDS reportable.

CORRECTIVE ACTIONS:

Immediate:
1) Main Steam block valves, 2MS-76 and 79 were closed and the
reactor was manually tripped to isolate the steam supply to
the second stage reheat drain system.

Subsequent:

1) A Site Assembly was initiated to account for all Site
personnel.
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2) The Technical Support Center and Operational Support Center
were activated to provide additional support to the operating

shift.

3) A Failure Investigation Process Team was established to
investigate the cause(s) of the pipe rupture and inspect for
similar conditions.

4) An Event Investigation Team was established to evaluate the
actions leading up to the pipe rupture and the actions in
response to the pipe rupture.

Planned:

1) Determine the modifications necessary to prevent this type of
water hammer event. These modifications will be implemented
prior to unit restart.

2) Evaluate and implement effective methods to increase the
general understanding of appropriate personnel in operations,
engineering, and management concerning water hammer mechanisms
and consequences. Consideration will be given to utilizing
this event as a case study.

3) Assess the current processes for determination of plant
modification priorities and schedules to assure proper
consideration is given to all the personnel safety aspects of
the situation the modification is to correct. Consideration
will be given to backfitting this review to all currently
outstanding modifications.

4) Review and revise as necessary all procedures associated with
operation of the moisture separator reheaters and drain systems
for all Oconee units to include all the necessary information,
instructions, and precautions necessary to successfully operate
without preventable water hammers. This will be completed
prior to unit restart.
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5) Based on this event, review existing guidance and expectations
regarding when verbal communications alone are sufficient.
Revise guidance as necessary. Existing and/or revised
expectations will be reinforced with applicable personnel.

6) Appropriate directives and procedures will be revised to
clearly specify that when a procedure has been determined
to be inadequate for the performance of the intended activity,
it shall either be immediately revised or the procedure placed
on hold to prevent use.

SAFETY ANALYSIS:

At approximately 1643 hours, the reactor was manually tripped, as a
conservative action, to aid in the steam isolation for personnel
protection.

Following the reactor trip, plant response was as designed with no
safety system actuations. The consequences of a steam line break
accident are analyzed in the Updated Final Safety Analysis Report
(UFSAR), section 15.13, “Steam Line Break Accident”. The UFSAR
accident scenario is the double ended rupture of a thirty four inch
main steam line between the reactor building and a turbine stop valve
with the unit operating at rated power. The rupture that occurred in
the heater drain system was well within the bounds of this analysis
and did not challenge the plant from a nuclear safety perspective.

No equipment important to nuclear safety was affected by the pipe
rupture.

Prior to the reactor trip seven employees were injured due to the
steam release from the pipe rupture. All seven individuals were
transported from the Site, via ambulance, to receive professional
medical care. This event did not result in any personnel exposures,
contamination, or release of radioactive materials. This event had
no impact on the health and safety of the public.
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