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On January 7,1997, at 0533 hours, the Perry Nuclear Power Plant, Unit 1, automatically scrammed
from 100 percent rated thermal power, due to a loss of electrical power to the Feedwater Control
system which resulted in a Reactor Protection system actuation on low reactor water level. The High
Pressure Core Spray system, the Division 3 Diesel Generator, and associated support systems including
Division 3 Emergency Service Water (ESW), the Reactor Core isolation Cooling system, the Division 1
ESW system, and the Nuclear Steam Supply Shutoff system also actuated during the event.

The cause of this event is personnel error; a Nonlicensed Operator failed to utilize self-checking and
performed an inappropriate procedural step which resulted in the loss of electrical power to the vital
loads. The pre-job briefing conducted for the switching activity did not contain sufficient detail to
ensure successful completion of the switching activity.

A Standing Instruction was issued to inform the operating crews of the event, to communicate
expectations concerning in-field supervision and pre-job briefings, and to detail missed opportunities for
preventing the event through self-checking and checking of others. Procedural enhancements are being
evaluated and programmatic improvements are being developed.

This event is being reported in accordance with the requirements of 10CFR50.73(a)(2)(iv). This report
is also being submitted to fulfill the requirements of Operational Requirements Manual, Special Reports,
Emergency Core Cooling System injection, Section 7.6.2.1.
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1. Introduction

On January 7,1997, at 0533 hours, the Perry Nuclear Power Plant (PNPP), Unit 1, automatically
scrammed from 100 percent rated thermal power, due to a loss of electrical power to the Feedwater
Control system [SJ) which resulted in a Reactor Protection system [JC] (RPS) actuation on low
reactor pressure vessel (RPV) water level. Additionally, the High Pressure Cere Spray (HPCS) system
[BG), Division 3 Diesel Gene.ator [EK] and associated support systems including the Division 3
Emergency Service Water [Bil (ESW), the Reactor Core Isolation Cooling (RCIC) system [BN), the
Division 1 ESW system, and the Nuclear Steam Supply Shutoff system [JM] (NSSSS) actuated.
During the transient, RPV water level decreased to approximately 83.5 inches above the top of
active fuel. RPV water level was restored utilizing the HPCS and RCIC systems.

Notification was made to the NRC via the Emergency Notification System at 0615 hours (ENF No.
31549), in accordance with the requirements of 10CFR50.72 (b)(1)(iv) as an event that resulted in
Emergency Core Cooling system (ECCS) discharge into the reactor coolant system as a result of a
valid signal, and 10CFR50.72(b)(2)(ii), as an event that resulted in an automatic actuation of any
engineered safety feature (ESF), which in this case includes the RPS, HPCS system and its
associated auxiliaries, ESW system, and NSSSS. This event is being reported in accordance with
10CFR50.73(a)(2)(iv) for an event that resulted in ESF actuations.

Submittal of this report also satisfies the Operational Requ sments Manual, Special Reports, ECCS
Injection, Section 7.6.2.1, which requires a special report following any ECCS actuation and injection
into the Reactor Coolant system. This was the eleventh HPCS injection to date. The injection nozzle
usage factor is currently less than 0.70.

At the time of the event, the plant was in Mode 1 at 100 percent of rated thermal power. The RPV
pressure was at approximately 1025 psig with reactor coolant at saturated conditions.

II. Event Description

On January 6,1997, at approximately 1909 hours, the operations crew involved with this event
assumed shift duties. One task assigned to the shift was to perform an evolution in support of the
next day's scheduled work activities. This evolution was to shift Non-Essential Vital Power Supply
DB-1-A [EE] to its alternate source and to shutdown the DB-1-A inverter in support of opening a roll-
up door to move a large piece of equipment from outdoors into the Turbine Power Complex.
Previous experience had demonstrated that opening the Turbine Power Complex roll-up door with
outside air temperature below 40 degrees Fahrenheit (F) could result in tripping of the DB-1-A
inverter, and the removal of the inverter from service was procedurally accommodated under these
conditions by System Operating Instruction (SOI)-R14, "120V AC Vital inverters (Unit 1)". All
Emergency Core Cooling systems and the associated diesel generators were operable ar>d in standby.

NRC FORM 366A 64 9W
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The Senior Reactor Operator (SRO) and Operations Foreman (a licensed reactor operator normally
assigned to supervise Nonlicensed Operator activities) discussed plans for the power switching task
to take place later in the shift and the need to provio's direct field supervision. Both the SRO and the
Operations Foreman agreed that the Operations Foreman should remain in the control room. The
Operations Foreman assigned the switching task to a Nonlicensed Operator and held a pre-job l

briefing to discuss the job assignment. The briefing included discussion of the sections of sol-R14
i

to be performed. I

l
At approximately 0500 hours, the Nonlicensed Operator reviewed SOI-R14 and then proceeded to I

the turbine power complex to begin the switching task. Although the Nonlicensed Operator !

maintained contact with control room personr el during the switching task, at approximately 0533
hours, he inappropriately performed steps in sol-R14 which resulted in loss of electricLJ power to
various plant systems and indications. The equipment / systems affected by this power loss included
process computer screen displays and input modules, the Post Accident Sampling System, the full
core display for the Rod Control and Infcrmation system, reactor level control, and the speed
controllers for the reactor feed pump turbinos. The loss of electrical power to reactor level control
and speed controllers resulted in loss of reactor feedwater and the downshifting to slow speed of the
Reactor Recirculation pumps.

At approximately 0534 hours, RPV water level decreased to Level 3 (178 inches above the top of
active fuel (TAF)) and the RPS initiated, causing a reactor scram. RPV water level continued to
decrease to Level 2 (130 inches above the TAF), which resulted in the following:

The HPCS system, the Division 3 Diesel Generator and associated support systems including
Division 3 Emergency Service Water (ESW), the RCIC system, and the Division 1 ESW system
automatically initiated.

The Main Turbine and Reactor Feedpump turbines tripped; the Main Generator tripped on reverse
power.

1

The NSSSS actuations/isolations occurred, including isolation of the Reactor Water Cleanup
system.

The Motor-driven Feedwater Pump automatically started.

The Main Turbine Bypass valves opened and closed as designed to control pressure.

The Redundant Reactivity Control system (RRCS) actuated to trip the Reactor Recirculation
pumps.

MC FORM 366A 14 95)
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The reactor mode switch was subsequently placed in the " Shutdown" position and RPV water level
continued to decrease to a minimum level of approximately 83.5 inches above TAF before injection
of the HPCS and RCIC systems began to increase RPV water level. Plant Emergency Instruction
(PEI)-B13, " Reactor Pressure Vessel Control," was entered due to the Level 3 scram. The total time
that RPV water level was less than Level 3 during the transient was slightly less than two minutes
and twenty-five seconds. Normal control rod position indication at the reactor control front panel
was not available due to the DB-1-A switching error. All control rods were verified to be fully
inserted into the core by use of alternate indications in the back panels of the control room.

At approximately 0536 hours, RPV water level increased above Level 2, and it was concurrently
determined that the event was caused by the Nonticensed Operator's switching activities on DB-1-A.
/.t approximately 0539 hours, RPV water level had increased above Level 8 (219 inches above the
TAF) which resulted in the HPCS and RCIC systems terminating injection and the Motor-driven
Feedwater Pump tripping. At approximately 0542 hours, operations personnel began restoration of
the electricalloads associated with DB-1-A in accordance with Off-NormalInstruction (ONI)-R25-2,
" Loss of Non-Essential 120V Bus (Unit 1)," and other applicable procedures. The minimum RPV
pressure for the transient (i.e.,620 psig) was reached at this time.

At approximately 0544 hours, suppression pool level was observed to be less than 17.8 feet. The
SRO directed entry into PEl-T23, " Containment Control," and the RCIC system suction was realigned
from the suppression pool to the condensate storage tank. At 0545 hours, the full core display on
the reactor control front panel was restored and control rods were re-verified to be fully inserted into
the core utilizing the display. A maximum RPV level of 240 inches above the TAF was reached at
0550 hours. By 0608 hours, the electricalloads associated with DB-1-A were fully restored. ONI-
R25-2 was exited, ONI-B21-4, " Isolation Restoration (Unit 1)," was then entered to restore from
NSSSS isolations and ONI-C71-1 was entered to begin the scram recovery. At 0620 hours, the
Motor-driven Feedwater Pump was started and utilized to maintain RPV level between 185 and 215
inches above the TAF with RPV pressure between 800 and 1000 psig. HPCS was placed into
" Standby Readiness" at 0633 hours.

By 0745 hours, RPS scram signals and RRCS signals were reset, and at approximately 0750 hours,
while monitoring RPV cooldown rate, it was discovered that the 100 degree F/ hour rate limit as well
as the pressure / temperature limits checked by Technical Specification (TS) Surveillance Requirements
(SRs) 3.4.11.1.b. and 3.4.11.1.a. were being exceeded by plant conditions. The TS Limiting
Condition for Operation (LCO) 3.4.11 Actions were entered and performed as required. At 0804
hours PEl-T23 and PEl-B13 were exited. At 0835 hours, the Division 3 diesei generator was returned
to " Standby Readiness", and at 0950 hours, the RCIC system was returned to standby readiness.

At 1110 hours, reactor engineering personnel reviewing the scram timing data identified three control
rods that were " slow," however, the rods were operable in accordance with the requirements of TS
LCO 3.1.4. The scram pilot solenoid valves were subsequently replaced on the hydraulic control
units for the three " slow" control rods; the control rods were retested satisfactorily.

NRC FCRM 366A 14 95)
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On January 8,1997, at 1318 hours, the Reactor Coolant system was found to be acceptable for
continued operation as required by TS LCO 3.4.11 ACTION a.2. The plant remained in Mode 3 until
the plant entered Mode 2 on January 9,1997, at 0337 hours and commenced reactor startup at
0405 hours.

111. Cause of Event

The cause of this event is personnel error; the Nonlicensed Operator failed to utilize self-checking and
performed an inappropriate procedural step which resulted in the loss of electrical power to the vital {
loads. The pre-job briefing conducted for the DB-1-A switching activity did not contain sufficient

;

detail to ensure its successful completion. The SRO assigned the Operations Foreman to develop the i
plan for the DB-1-A vital loads shift from the inverter to the alternate power supply and for the !
shutdown of the inverter. Both individuals reviewed SOI-R14 and independently developed an l

appropriate sequence for this evolution. The SRO and Operations Foreman compared their plans and
)concurred in the SOI-R14 sections and steps to be performed. Both individuals recognized that '

conditional steps to remove power from loads in the inverter shutdown section of the procedure !

should not be performed, but this was not verbalized during their discussion. When the Operations
Foreman conducted a pre-job briefing with the Nonlicensed Operator, the briefing content omitted
discussion of the specific procedural steps and that the conditional steps in the inverter shutdown
section did not apply and should not be performed.

,

t

The Nonlicensed Operator reviewed the applicable sections of sol-R14, as determined in the pre-job )
briefing, and developed his plan for performing the evolution. His plan included performance of the
inappropriate steps listed above. The Operations Section has a verbal policy that requires supervision
in the field for electrical switching evolutions; however, the policy was not consistently known or |
understood throughout the operating crews. The SRO allowed the Nonlicensed Operator to perform !

the switching activities without direct supervision. The Nonlicensed Operator left the control room to
perform th e switching activity with a preconceived (incorrect) idea of which steps of SOI-R14 were
to be perfc cmed. These steps should have been thoroughly discussed during the pre-job briefing.
Additionally, during the performance of the steps in the SOI, there were opportunities for the
Nonficensed Operator, as well as others, to detect the error through self-checking and checking of
others, but these opportunities were missed.

IV. Safety Analysis

The Updated Safety Analysis Report (USAR) section 15.2.7, '' Loss of Feedwater Flow," assumes a
total loss of feedwater at high power with no change in reactor recirculation flow until Level 3 is
reached (no Flow Control Valve Runback) and no HPCS nor RCIC system flow until 50 seconds into
the transient. In this event, reactor recirculation pumps immediately downshifted reducing reactor
power. RCIC and HPCS flow began approximately 27 seconds into the transient. The USAR

NRC FORM 366A 14 95)
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assumes the Main Steamline Isolation Valves (MSIVs) would close and that RCIC and Residual Heat
Removal System would be used to maintain level and cool off the reactor. In this event, the MSIVs
remained open, level control was with the Motor Feedwater Pump, and pressure control was
maintained utilizing the main condenser. Operations successfully completed all applicable actions
identified in USAR section 15.2.7.2.1.1 " Identification of Operator Actions," which include:

verification of all rods in, following the scram;

verification that the reactor recirculation pumps trip on reactor low level (Level 2);

verification of HPCS and RCIC initiations;

securing of HPCS when reactor level and pressure are being maintained;

monitoring of turbine coastdown and turbine auxiliaries; and,

completion of scram report and survey of maintenance requirements.

This event is bounded within the USAR analyses and is considered to have had minimal safety
significance.

For the evaluation of the TS 3.4.11 Reactor Coolant system cooldown rate and pressure / temperature
issues, PNPP and General Electric engineering staffs evaluated the transient sequence and data plots
from process recorders and the Emergency Response Information system computer. The evaluation
included a review of the fatigue usage for the recirculation loops (including the piping, valves, and
pump) and reactor pressure vessel using a conservative bounding analytical transient of 535 degrees
F to 120 degrees F cooldown in 3 minutes and 120 degrees F to 535 degrees F heatup in 3 minutes.
This temperature range and time duration were utilized to simplify the evaluation and to ensure
conservatism. A fracture mechanics evaluation of the reactor pressure vessel beltline and non-
beltline regions was performed. Based on the evaluations, reasonable assurance was obtained that
there was minimalimpact on the reactor vessel and recirculation piping and that there was minimal
impact on component stresses or cumulative fatigue limits due to transients after the scram. A
multidisciplined team was assigned to investigate and address personnel performance, procedural,
operational, and engineering aspects of the cooldown rate issue.

V. Similar Events

LERs 87-072,88-012,90-001 and 95-007 document other personnel error /feedwater induced
reactor scram events.

NRC FORM 366A M 99
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k
! LER 87-072 documented an event in which a licensed operator inadvertently de-energized the Hot i

j Surge Tank low level trip logic during the transfer of station loads resulting in loss of feedwater flow
; to the reactor vessel with a subsequent reactor scram due to low reactor water level. The event was

[; attributed to personnel error; inattention to detail on the part of the operator performing the
i switching evolution. Corrective actions included counseling of the individual and a design change to ;

i prevent a loss of power to the control logic from initiating a complete loss of feedwater control.
:
i

j LER 88-012 documented an event in which an improper DC bus transfer performed by Nonlicensed
Operators resulted in a loss of feedwater flow with a subsequent scram due to low reactor water i

'

level. The event was attributed to personnel error and inadequate procedure. Corrective actions
,

; included counseling of the individuals and revision of the applicable procedure. *

i

| LER 90-001 documented an event in which a Nonlicensed Operator inadvertently removed some I
! wrong fuses as part of a 480 volt AC electrical switching evolution, which resulted in a momentary
: power interruption to the feedwater control circuitry and loss of feedwater flow with subsequent
} reactor scram due to low reactor water level. The event was attributed to personnel error (i.e.,

inattention to detail). Corrective actions included counseling of the Nonlicensed Operator, an sol |
i

j revision, production and use of a training video tape on the event, and a design change to increase '

j reliability of feedwater control system electrical power during switching operations.
!
'

LER 95-007 cocumented an event in which a licensed operator error during a transfer of feedwater !

: level control resulted in loss of feedwater flow and subsequent reactor scram due to low reactor
j water level. The event was attributed to personnel error (i.e., failure to follow procedure). Corrective
{ actions included counseling and remedial training for the individuals involved, as well as, the
4 production and use of a training video tape on the event which was presented to each oncoming |
; shift crew with emphasis placed on management's expectations with respect to self-checking. i

)
! Corrective actions for the previous LERs could not reasonably be expected to prevent the event

documented by LER 97-001.
,

I

i VI. Corrective Actions i

f I,

The following corrective actions have been taken or are in progress:

1. The SRO, Operations Foreman, and Nonlicensed Operator were counseled concerning the1

event, expectations conceming pre-job briefings, and missed opportunities for preventing thei

i event through self-checking and checking of others. On January 8,1997, a Standing Instruction
j was issued for documented training by the operating crews on these same topics.
i
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2. Operations personnel are developing a tool (e.g., checklist or flowchart) to aid the Operations
Foreman in identifying high risk tasks and in determining the appropriate level of briefing detail.
This tool will also help determine the extent of supervision needed based on the level of risk
associated with the task.

3. Operations management is providing additional training to the operating crews on this event and
on management expectations concerning communications and use of personnel error reduction
techniques.

4. A multidisciplined work group is being formed to establish an Error Reduction program.

En rgy Industry identification System (Ells) codes are identified in the text as [XX].

The following table identifies those actions which are considered to be regulatory commitments. Any
other actions discussed in this document represent intended or planned actions, are described for the
NRC's information, and are not regulatory commitments. Please notify the Manager - Regulatory
Affairs at the Perry Nuclear Power Plant of any questions regarding this document or any associated
regulatory commitments.

Commitments

1. Operations personnel are developing a tool (e.g., checklist or flowchart) to aid the Operations
Foreman in identifying high risk tasks and in determining the appropriate level of briefing detail.
This tool will also help determine the extent of supervision needed based on the level of risk2

associated with the task. This tool will be developed and implemented by March 30,1997.

2. Operations management is providing additional training to the operating crews on this event and
on management expectations concerning communications and use of personnel error reduction

; techniques. This training will be completed by May 26,1997.

NRC FORM 366A 14 951


