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On October 27,1990 at 1559 hours, Unit Two reactor scrammed from Intermediate Range
Monitors (IRM) 13 and 16 high-high signals. The station was in the prces of
returning to normal operation following the discontinuation of a turbine tor:ional
test. While reducing reactor pressure to return the turbine electro-hydraulic control
(EHC) system to normal, the Nuclear Station Operation (NS0) did not realize the reactor

j had gone subtritical. As reactor pressure decreased below 800 psig, the NSO began
althdrawing control rods to increase reactor pressure. The rod withdrawals resulted in'

;

a short period and the ILM scram. '

The primary cause of the event was personnel error. Contributing causes were
ineffective communications and management oversight, insufficient training, and the :
on-site review process.

! Corrective actions completed included: an in-depth discussion of the event, additiorat
management oversight, remedial training, and an independent in-depth investigation c?
the event. Further corrective actions will include: training on this event during

.
license requalification, procedure enhancement, personnel counseling, assessment of ;

| reactivity management training, communications enhancement, procedural 12ed turn-over i

checklists, and a committee to address procedure adherence.

This repcrt is being submitted in accordance with 10CFR 50.73(a)(2)(iv). An extension
of the 30 day reporting requirement was granted by Region ill NRC on November 26,

,

1990. Report due November 28, 1990.
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PLANT AND SYSTEM IDENTIFICATION:

General Electric - Bolling Water Reactor - 2511 MWt rated core thermal power.

EVENT IDENTIFICATION: Unit Scram from IRM-13 and 16 High-High Due To Personnel
Inattention.

A. CONDITIONS PRIOR TO EVENT:
,,

Unit: Two Event Date: October 27, 1990 Event Time: 1559
Reactor Mode: 3 Mode Name: STARTUP/ HOT STANDBY Power Level: 00%

This report was initiated by Deviation Report D-4-2-90-061-

HOT STANDBY Mode (3) - In this-position, the reactor protection scram trips,
initiated by condenser low vacuum and main steamitne isolation valve closure are
bypassed, the low pressure main steamline isolation valve closure trip is bjpassed
and the reactor protection system is energized, with IRM and APRM neutron
monitoring system trips and control rod withdrawal interlocks in service, i

B. DESCRIPTION OF EVENT:

On October 27, 1990, at 1559 hours, Unit Two was in the STARTUP/ HOT STANDBY mode at
less than one percent of rated core thermal power, At this tir,9, a reactor scram

occurred as a result of Intermediate Range Monitors (IRM) (IG) 13 and 16 High-High
signal.

The following is a discussion of the events leading up to and following the scram.

At 1900 hours, on October 26, 1990, load reduction began in accordance with
Temporary Procedure 6303 as required for preparations for a Turbine (TRB) (TA)
Torsional test. Temporary Procedure 6303 was a minor change to QGP 2-4, Shutdown
from Power Operation to a Standby Hot Pressurized Condition, which allowed initial
power reduction using recirculation flow and/or control rod insertion. The
original QGP 2-4 only allowed initial power reduction using recirculation flow
control. The purpose of the Turbine Torsional test was to verify the location of
the torsional resonance vibrations on the main turbine. The test was performed
with the reactor (RCT) at power but the turbine generator (TG) (TG) off the system
grid (EL). To accomplish the test, temporary alterations to the turbine
Electro-hydraulic Control (EHC) (HCU) system (TG)'were needed. In order to install
the temporary alterations, reactor power and pressure were reduced to close the
turbine bypass valves (V) which then allowed the EHC oil pumps (P) to be secured.
The turbine test team consisted of Technical Staff Operational Analysis'0epartment
and General Electric (GE) Company representatives. Operating Engineers were
assigned to perform the duties of Test Director on each shift.

!

i
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The turbine torsional test was being performed in accordance vith Special Test
Procedure 2-95 Partial B which received On-Site Review (OSR) and approval on '(October 26, 1990,

.

At 2345 hours, on October 26, 1990, the Unit Twn drydell MH) was deinerted and a ;

drywell entry was made to manually insert IRM 16 because of drive problems. !

At O A2 hours, on October 27, 1990 the main turbine was taken off line and the r

Shift 1 Nuclear Station Operator (NS0) continued inserting rods to come to hot- ?

standby with all bypass valves closed and reactor pressure at 850-900 psig in
#accordance with Temporary Procedure 6303 and the current approved Control Rod

Sequence. At 0240 hours, the mode ,,wltch was placed in the STARTUP/ HOT STANDBY
position. Contrci rod insertion continued until the turbine bypass valves were
closed. At this point 4 control rods were inserted from position 12 to position '

;

08, As power decreased, the IRH's were ranged from Range 8 to Range 6. At this'

,

I time, the NSO withdrew one control rod from position 08 to position 10 and the |
IRM's began increasing and were ranged from Range 6 to Range 8 in order to maintain i

'

on scale readings per procedure. The NSO, SCRE Test Director and control room. [
extra NSO (CE) were monitoring reactor parameters closely during this evolution. t
They did recognize that the notch worth of the control rod withdrawn was !

significant but none of them considered the notch worth unusual for the current |

| reactor conditions. At 0420 hours, with reactor power and pressure stable, the EHC |
pumps were secured. At 0900 hours, the Nuclear Engineer arrived on site to oversee !

calibration of the Average Power Range _ Monitors (APRM) (IG) prior to power increase ;
for the performance of the turbine torsional test.. At 1010 hours, following .

required temporary alterations to the EHC system, the EHC system was restarted and. I

power increase was begun to establish the necessary reactor conditions for ;

performing the test. ;
'

,

At 1226 hours, the Unit 2 turbine acceleration began at the medium startup rate. !
At 1323 hours, with turbine speed at 571 rpm and an acceleration rate of 3-4 rpm i

per minute, the main turbine was tripped because of difficulties in attaining the |
needed turbine acceleration required to perform the test. At 1445 hours, a [conference call was held between the Shift Engineer (SE), Test Director, and i
Proouction Superintendent on irbine test difficulties. [

i

At 1500 hours, the turbine torsional test was aborted due to the difficulties. The |
Nuclear Engineer.left-the site after the test was aborted. He oiscussed with the *

SCRE his plans to return later during power ascension. Operating shift 3 had
assumed control rciom duties. Plant status was as follows: MODE SHITCH was in the

,

STARTUP/ HOT STANDBY position, reactor pressure was being maintained at "

approximately 920 psig by the turbine bypass valves (one and three quarters bypass i

valves were open), the IRM's were on Range 9 which is approximately 7 percent of
rated core thermal power, IRM 12 was bypassed due to spiking, IRM 17 was bypassed
due to a depleted detector, and Temporary Procedure 6303 was in effect.

t

!
.i

!

!
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At 1510 hours, the SE directed the SCRE, who instructed the NSO, to decrease and'

maintain-reactor pressure at 800 psig. This order was given-to accommodate the
removal of the test instrumentation from the main turbine EHC system due to the
Turbine Torsional test being aborted. The SCRE focused his attention on removing
turbine test instrumentation, returning equipment to service, and re-inerting the

.

drywell (The drywell inerting normally takes about 10 hours :nd was required by
Technir.al Specifications to be completed by 0200 hours on October 28, 1990).

The NSO began inserting rods per the current approved Control Rod Sequence to
reduce reactor power thereby reducing reactor pressure. His focus was on reducing;

reactor pressure. By 1540 hours, the NSO had completed 14 steps of the control rod-

sequence which involved 84 incremental control rod movements. All turbine bypass
.

valves were closed by 1553 hours and reactor pressure was approximately 805 psig.
1 The EHC pumps were then secured. The NSO and SCRE observed that reactor pressure

was continuing to decrease and the SCRE directed the NSO to withdraw control rods
to bring pressure to 800 psig.

At 1556 hours, reactor power was at IRM Range 1. A rod block signal was present '

i because the IRMs were on Range 1 and the Source pange Monitors were not fully
' inserted (SRM) [IG) and their count rate was less than 100 counts per second

(CPS). The SRMs were tuserted and the rod block cleared at 1557 hours. The NSO <

began to withdraw rods at 1558 hours with a reactor pressure of 776 psig and
decreasing. Four control rods were withdrawn one notch, from position 04 to 06.
The SCRE approached the 902-5 panel (PL) just prior to the NSO withdrawing control

!.
rod G-7 from position 06 to 08. Control' rod G-9 was then selected but not
withdrawn. The reactor scrammed at 1559 hours due to the high neutron flux sensed
by IRMs 13 and 16. The mode switch was subsequently placed in shutdown and
procedure QGP 2-3, REACTOR SCRAM, was entered.

An Emergency Notification System (ENS) phone notification was completed at 1643 .

hours in accordance with 10CFR50.72(b)(2)(11).

No other systems were known to be inoperable or degraded at the start of this event
that could have contributed to the event.

C. APPARENT CAUSE OF EVENT:

This report is being submitted in accordance with 10CFR50.73(a)(2)(iv): The
licensee shall report any event or condition that resulted in manual or automatic
actuation of any Engineered Safety Feature (ESF), including the Reactor Protection
System (RPS).

The primary cause of this event was personnel error. The licensed NSO at the time
of the event focused on controlling reactor pressure and did not realize that the
reactor was subcritical. Additionally, the NSO did not utilize the reactor physics
knowledge expected of a licensed operator and did not follow all required
procedural steps.

I
1
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A contributing cause was insufficient management oversight of hot standby
'

operation. The SCRE directed the NSO to insert control rods in order to reduce
reactor pressure; however, did not directly supervise the NS0s control rod
movements. The SCRE was involved with preparing to remove test instrumentation to
recover from the Special Test and re-inerting the drywell to prevent a violation of'

Technical Specifications. The Test Director and Shift Engineer-did not provide
sufficient oversight during the transition from the test conditions to hot standby

; operation recovery.

Another contributing cause was ineffective communications. If-the information
regarding the earlier shift's experience with the control rod withdrawal and the,

; resulting pressure increase had been communicated to the Shift 3 crew through shift
j turnover or the unit logs, they may have been more cautious during rod

withdrawals. Due to a teleconference to di: cuss the discontinuation of the test
and inerting the drywell, the Shift Engineer briefing was delayed and was not

; conducted prior to the scram.

The ineffective communications between the-NSO and the SCRE contributed to this
event..

;

Another contributing cause was attributed to insufficient training. Hot Standby' -

condition, although covered in initial license training, was not selected for
| inclusion into the Operator Requalification Program since it is an infrequent
; evolution.

A final contributing cause was attributed to the On-Site Review process. The
On-Site Review of the Special Test Procedure was limited in scope. The turbine -

torsional test was thoroughly reviewed, however, the review did not consider the
infrequent operation of the plant in HOT STANDBY.

D. -SAFETY ANALYSIS OF EVENT:

The following items have been addrassed in the safety analysis of this event:

1. The performance of the nuclear instrumentation (IRMs)
2. The reactivity worth of the control rods that were withdrawn, and,
3. The core reactivity at the time of the event.

The purpose of the IRMs is to provide sufficient intermediate range flux level
information under the worst permitted bypass and chamber failure conditions. The
scaling arrangement in the IRM subsystem assures that for all unbypassed IRM *

channels, the scram and rod block trips are no more than a factor of 10 above the
IRM level at the time. This assures that, should scram or rod block action be
needed due to rapid or unintentional neutron flux increases, the trip signal will
be cenerated before the flux increases by a factor greater than ten providing a
conservative margin to fuel damage furing this event, the IRMs performed as
expected. The minimum required cperable IRMs were-available for the Reactor
Protection System. IRM 12 was bypassed on RPS Channel A and IRM 17 was bypassed on
RPS B. Although IRH 16 had to be manually inserted, it was in place and operable.

.
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An analysis was performed by the Nuclear Fuel Services Department on the reactivity
worth of the control rods that resulted in the power ncrease. The analysis
demonstrated that the worth of the control rods was act greater than expected but
was sufficient to create the resulting power increase.

Given the additional notch withdrawal which was apparently taken with the reactor
already on a positive period, the very short period which scrammed the unit on IRM
high high flux is consistent with analytical results. It is also clearly bounded
by the FSAR limiting reactivity insertion events at low power (Rod Drop Accident
and the Rod Withdrawal Error event from just subtritical which was analyzed for the
IRM design basis).

The onsite nuclear engineering group also verified that core reactivity was within
the Technical Specification limits by evaluation of the critical rod pattern during
the subsequent criticality. These analyses and verification demonstrate that the
core is not behaving anomalously.

E. CORRECTIVE ACTIONS:,

The immediate corrective actions included placing the mode switch in SHUIDOWN and
initiating procedure QGP 2-3, REACTOR SCRAM.

An initial investigation team was formed to review the event. The Station
Regulatory Assurance Supervisor was assigned the function of the team leader.
Members of the investigation team included two (2) Regulatory Assurance personnel
(one, an engineer who holds an active SRO license), the Lead Nuclear Engineer, the
Assistant Superintendent for Operations (AS0) and the On-site Nuclear Safety
Administrator (who reports to the Corporate Safety Assessment Department). The
team began their investigation of the event at approximately 2230 hours on October
27, 1990. Interviews with the Shift Engineer, the SCRE, NSO and Nuclear Engineer
were conducted. Shift logs and procedures were also reviewed as part of the *

investigation.

On October 28, 1990, the BWR Operations General Manager and the corporate Chief
Nuclear Engineer reviewed the results of the Station's preliminary investigation
and discussed it with NRC personnel from Region III and NRR on a conference call.

Following the completion of the preliminary investigation, the following corrective
actions were completed:

1. An in-depth discussion was conducted with the it. embers of the crew involved in
the event. The discussion included members of upper Station management, the
Chief Nuclear Engineer, and the BHR Operations General Manager. A
presentation of the event sequent'. and the investigation results was provided
to the crew members. The crew was requested to provide comments as to the
accuracy of the facts surrounding the event. This action was completed on
October 28, 1990.
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2. Prior to assuming their shift duties, each operating crew was briefed on this
event by upper Station management. During these briefings, the need for
effective communication and the SCRE oversight function were stressed.

3. Additional management oversight (an Operating Engineer) was assigned to the
crew involved in this event untti remedial training was completed.

4. The crew involved in this event received remedial training on operating the
unit in the HOT STANDBY mode. The training consisted of classroom 7 d
simulator training. The training included discussions of teamwork,
communications and procedural compliance. This training was completed on
Wednesday, October 31, 1990.

5. An independent and in-depth investigation of the event was conducted o
augment the preliminary investigation conducted by the Station. The purpose
of the augmented review was to ensure a thorough investigation of the event.
The investigation reviewed the event and focused on procedures / procedural
adherence, command and control of the Control Room, preparation for special
tests, and communications, including operating logs and turnover. The
conclusions reached by the corporate investigation will be reviewed for
potential application to other CECO sites. The augmented review was completed
by November 2, 1990.

The following corrective actions are to be completed:

1. Specific training on controlling reactor pressure under different operating
conditions M pecially when operating in hot standby) will be provided in the
Licensed Operator Initial Training and Licensed Requalification Programs. The
training will include reactivity management specific to this mode of
operction. Training will be conducted for all licensed shift personnel and
Nuclear Engineers during the next training cycle. This training will consist
of both classroom and simulator and will include lessons learned from Quad
Cities and LaSalle Station events. (NTS 2652009006101).

2. This event will be included in both the " Lessons Learned" portion or the
operator retraining class as well as required reading. This training will
stress the need for effective communication and command and control
responsibilities which are expected during control room evolutions.
(NTS 2652009006102).-

3. Nuclear Engineers will be required to attend the " Lessons Learned" portion of
the operator retraining class when this event is discussed. Also, Nuclear
Engineers will be required to attend the simulator portion of the hot standby
operation training. (NTS 2652009006103).
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4. In the event that hot standby operation is required due to plant conditions,
augmented management oversight will be provided to all crews. However, the
Station does not intend to operate in the hot standby mode until training is
completed. (NTS 2652009006104).

5. QGP 2-4 will be enhanced based on the lesson learned from this event.
(NTS 2652009006105).

6. The personnel involved in this event will receive counseling on this event,
their perceived errors, and how their performance could have been improved.
(NTS 2652009006106)

7. A Qualified Nuclear Engineer will be present on startups until at least one
bypass valve is opened and during hot standby conditions. (NTS 2652009006107)

8s Procedure QTP 010-4, " Preparation, Performance and Review of Special
Operational Tests" till be reviewed and revised as needed to ensure the
following are adequately addressed:

a. identification of line of command and specific responsibilities if other
than the normal shift operating organization is involved,

b. review of procedures to be used to enter and exit test conditions,

c. the need for special training or crew brie.*ings,

d. special shift turnover requirements if the test will take more than one
shift, and

e. requirements for procedure validation as specified in QCAP 1100-4. (NTS
2652009006108)

9. The training recommendations of the LaSalle County Station PSE Evaluation
Report 90-20, Supplement #1, will be expedited. (NTS 2652009006109)

10. Nuclear Fuel Services will conduct an assessment to identify any potential
weaknesses in training on reactivity management. Aporopriate actions will be
implemented in response to this review. (NTS 2652009006110)

11. A process for inclusion of infrequent',y performed tasks in the periodic
training program will be developed. (NTS 2652009006111)

12. Expedite the proceJuralization of the turnover checklists currently under
development for the NS0s and SEs to improve shift to shift communications.
(NTS 265200900617")
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13. Stress the importance of logging conditions encountered which future shifts
should be made aware. (NTS 2652009006113)

14. A committee made up of a cross section of station personnel will be
established to address the issue of procedure adherence and what further
actions can be undertaken. (NTS 2652009006114)

15. Expectations for control room communications will be reviewed and standards
established. The ASO will issue these standards as an Operating Department
policy document. (NTS 2652009006115)

F. MEVIOUSEVENTS:

A review of previous reactor scrams at Quad Cities, back to 1985, did not reveal an
event similar to this one.

G. COMPONENT FAILURE DATA:

There was no component failure associated with this event.

|
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