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While conducting a plant heatup with the reactor critical and power in the upper end
of the Intermediate Range, a reactor scram occurred as a result of a rapid injection
of feedwater and resulting high neutron flux. The feedwater injection was caused by
a valving error in the Main Feedwater System. At the time of this event, a plant
startup with associated Reactor Coolant System (RCS) pressurization was in progress.

The cause of this event is considered to be a result of aspersonnel error on the part

of the licensed operator in the Control Room. In attempting to establish and maintain
feedwater flow to the reactor vessel using the Reactor Feedwater pumps, an improper
initial valve lineup and subsequent correction of this error after a Reactor
Feedwater Pump was placed in service resulted in substantial feedwater addition and
an ensuing decrease in RCS temperature.

Corrective action to be taken includes discussion of this event by the Operations

Supervisor with all licensed shift operating personnel, a review (and revision, where
applicable) of startup and system operating procedures in an effort to prevent a
recurrence of events such as this, incorporation of this event and lessons learned in
licensed operator continuing training, and consideration of this event in the eval-
untion of enhancements scheduled to be made to this panel as part of the Detailed
Control Room Design Review project.
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A. EVENT DESCRIPTION

On January 4, 1987, while conducting a reactor heatup with the reactor critical
and power in Range 9 of the Intermediate Range Monitors (IRMs), reactor vessel
level was being maintained using a Condensate Booster Fump, bypassing the
Reactor Feed Pumps through Feed Pump Bypass (MC-M0-26) and Startup Flow Control
Valve (RF-FCV-IIAA). The Startup Flow Control Valve was in the AUTOMATIC mode.
When Reactor Coolant System (RCS) pressure reached 500 psig, an attempt was made
to start the A Reactor Feedwater Pump so as to provide continued flow to the !

vessel as pressure was raised beyond 550 psig, the shutoff head for the
Condensate Booster Pump. However, problems were experienced in attempting to
start the A Reactor Feedwater Pump; consequently, the B Pump was started. The
speed of the B Reactor Feedwater Pump was raised to the point where its
discharge pressure was slightly less than RCS pressure. The Licensed Operator
in the Control Room then opened, in error, the A Startup Flow Control inlet
isolation valve RF-MO-32 on the discharge side of the A Reactor Feedwater Pump
to establish a flow path from the Feedwater Pump to the A Startup Valve instead
of the corresponding valve on the discharge side of the B Reactor Feedwater
Pump, RF-MO-34. The speed of the B Reactor Feedwater Pump was then raised,
increasing its discharge pressure to slightly greater than RCS pressure. Upon
seeing a slight change in reactor vessel level and a decreased open indication
on the A Startup Valve controller, both of which were expected, MC-MO-26, the
Reactor Feedwater Pump bypass valve, was closed. By closing MC-MO-26, feed flow
to the reactor vessel was still being provided by the Condensate Booster Pump,
but through the flow path available via the A Reactor Feedwater Pump and through
RF-MO-32 which had been opened. However, due to the incorrect valve lineup
(RF-MO-34 closed), flow from the B Reactor Feed Pump to the reactor vessel
remained isolated.

Reactor heatup was continued. At approximately 550 psig, a reactor vessel level
decrease was noted along with an increased opening position of the A Startup
Flow Control Valve. The speed of the B Reactor Feedwater Pump was manually
raised in an effort to restore vessel level; but, since it was isolated, level

and Startup Flow Control Valve position were not affected.. The B Startup Flow
Control Valve was opened (RF-FCV-llBB), but no level response was noted since it
remained isolated from the B Reactor Feedwater Pump due to RF-M0-34 being
closed. At this stage, with the B Reactor Feedwater discharge pressure at 900
psig and the A Startup Flow Control Valve wide open, another licensed control
room operator discovered the valve lineup error. The operator manipulating the
controller for the B Startup Flow Control Valve, realizing that substantial
water would be added to the vessel due to existing Feed Pump discharge pressure

and Startup Flow Control Valve position, reclosed the B Stat:up Flow Control
Valve, forgetting for the moment that the A Startup Flow Control Valve in its
AUTOMATIC mode, was fully open. He then instructed the second operator to open
RF-M0-34, the Startup Flow Control Valve inlet isolation valve on the discharge
side of the B Reactor Feedwater Pump which also provided a flow path from the B
Pump to the A Startup Flow Control Valve through a cross-tie. Reactor vessel
level, then at 27.5 inches as monitored by the narrow range recorder, rapidly
increased, as did, due to the cold water addition, reactor power. Consequently, i

at 11:52 a.m., upon reaching the APRM High Trip point (set at 14% while in the 1

Startup Mode), a reactor scram occurred.'
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B. PLANT STATUS

Plant startup in progress with the reactor critical in Range 9 of the IRMs
adding heat to and pressurizing the RCS,

C. BASIS FOR REPORT

An unplanned reactor scram during startup; hence, reportable in accordance with
10CFR50.73, paragraph (a)(2)(iv).

D. CAUSE OF EVENT

Personnel error encompassing both a failure to assure the acceptability of the
feedwater system valve lineup prior to and during startup of the B Reactor
Feedwater Pump and failure to fully recognize that Feedwater System conditions
remained (due to the A Startup Flow Control Valve being fully opened in the
AUTOMATIC mode) such that a substantial quantity of water would be injected into
the vessel.

E. SAFETY SIGNIFICANCE

In an effort to assess the safety significance of this event, a review of
Chapter XIV of the CNS USAR was conducted. As noted in paragraph 4.2, Abnormal
Operational Transients, eight parameter variations are listed as potential
initiating causes of threats to the fuel and the nuclear process barrier. Those
of concern which are related to this event include moderator temperature decrease,

positive reactivity insertion, and, to a lesser extent, coolant inventory
decrease and excess coolant inventory. Abnormal operational transients may be
the result of single equipment failures or, as was this case, single operator
errors that can be reasonably expected. In performing the analyses to determine
the most significant operational transients, these single malfunctions or errors
are applied to the various station systems with consideration for a variety of
conditions to identify events that directly result in any of the listed parameter
variations. Each event then is evaluated for the threat it poses to the integrity
of the radioactive material barriers. Then, within the USAR, typically the most
severe event of a group of similar events is described.

This event constituted a rapid reactor vessel inventory increase and a resultant
moderator temperature decrease which resulted in an insertion et positive reac-
tivity. As noted in the USAR, Chapter XIV, paragraph 5.1, the concern is the
threat to fuel cladding safety limit because of higher power. Several opera-
tional transients considered to be those mort likely to limit operation are
described. Those related to a moderator ten.perature decrease include loss of
feedwater heating or inadvertent HPCI startup and feedwater controller failure
(maximum demand). In both cases, the worst case conditions are predicated on

the plant being in power operation. In the first case, the plant is assumed to

be at full power prior to the transient. In the second case, power is assumed
to be at a level of maximum flow demand during which it is assumed that maximum
feedwater pump runout occurs. Neither condition existed prior to this event.
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During operation of the plant while conducting a startup with power in the
Intermediate Range, the APRM trip level is established, as specified in the CNS
Technical Specifications, at a value equal to or less than 15 percent. As noted
in the Basis for Section 2.), Paragraph A.I.b, the setting is established to
provide adequate thermal margin between the setpoint and the safety limit, 25
percent of rated, and is sufficient to accommodate anticipated maneuvers associ-
ated with startup. Among the effects considered is the addition of cold water.
Hence, based upon the USAR analyses of abnormal operational transients and the
analyses conducted to support an APRM trip setting of equal to or less than 15
percent during startup, this situation was of no safety significance.

With respect to the significance of this event under worst case conditions, of
the described trar.sients, the one that most closely approximates this event is
the Feedwater Controller Failure - Maximum Demand described in Chapter XIV of
the USAR, Paragraph 5.1.6. Hence, had the plant been operating at the worst
case conditions for that situation, a reactor trip would have occurred due, not
to power, but to high reactor vessel level, causing a turbine trip and subsequent
scram actuated by turbine stop valve position switches. In that case, as noted
in Table XIV-4-1, relief valves would have actuated and peak vessel pressure
would have been expected to be 1172 psig.

F. CORRECTIVE ACTION TAKEN OR PLANNED

Following the scram, control of reactor vessel level (and feedwater flow to the
vessel) was reestablished and normal scram recovery procedures were implemented.
A subsequent reactor startup was made and the plant was placed in service.

The situation has been discussed with the individual and other licensed personnel
involved and will be a topic of discussion by the Operations Supervisor during
meetings routinely conducted with each shift crew when they are attending
requalification training. Additionally, this event and the lessons learned will
be incorporated into the licensed operator continuing training program. Further,

a review will be made of the applicable startup and system operating procedures
and, if warranted, revisions to these procedures will be made in a effort to
prevent a recurrence of events such as this. Finally, this specific problem
will be evaluated as part of the Detailed Control Room Design Review project and
the results of the evaluation considered in the re-design of the panel.

f

FORM 3eeA o u 5 GPO 1986 0 624 $38,455



7-

* ~ ; ,,,

.

COOPER NUCLEAR STkTION i #'e

Nebraska Public Power District ' * * 0&" Jon?=|s*"^ii' " ^ " " ". ,
-- -

x ,,

CNSS870049 \ ,,

February 2, 1987 '~'

,

.

.e
t/ *- ,,

'

i'~ .
U. S. Nuclear Regulatory Commission ,
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Document Control Desk "/
Washington, D.C. 20555 '

Dear Sir:
,,

r

Cooper Nuclear Station Licensee Event Report 87-002 is forwarded as an %

attachment to this letter.

Sincerely, -

h -

G. lorn

Divi .on Manager of
duelear Operations e :*

GRH:1b
Attach,

cc: R. D. Martin ,

L. G. Kuncl , ,

K. C. Walden ,

C. M. Kuta s

INFO Records Center ~,.
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