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Inspection Summary j

Inspection on March 25 - 26. 1993 (Recort No. 50-002/93002(DRSS))
Areas Inspected: Announced reactive team inspection to review actions !

'

concerning the March 24, 1993 overpower event (92700). !
Results: The event was the result of personnel error involving three apparent i~

violations. One apparent violation was the operation of the facility in i

excess of the 2 megawatt (thermal) license limit and two cases of an apparent ;

violation by the operators for not completely following OP-101, Reactor i
Startup, as required by Technical Specification 6.4.1. Weaknesses identified j
included: a lack of understanding by operators about power range indications

:

and the methods.used to maintain the operating limits; a reluctance by some. '

operators to ask questions when uncertain; poor communications between the i
shift supervisor and the console operator during the event; and the
effectiveness of' previous corrective actions. Two unresolved items were also
identified. One unresolved item was regarding the facility's practice of
counting time spent by ' senior reactor operators on shift in ine capacity of
reactor operators as time for maintaining senior reactor operator licenses
active per 10 CFR 55.53. The other unresolved item involved the non-
conservative approach the: licensee used in determining at what power level

; safety channel ion chambers were adjusted.
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DETAILS

1. Persons Contacted i

j University of Michioan

i *R. F. Fleming, Director, Michigan Memorial-Phoenix Project
*R. R. Burn, Nuclear Reactor Laboratory Manager
*G. M. Cook, Assistant Manager for Reactor Operations
*P. Simpson, Assistant Manager, Research Support Activities
L. Slay, Senior Reactor Operator
C. Weger, Senior Reactor Operator
S. Emerson, Senior Reactor Operator
R. Kirchner, Senior Reactor Operator

*A. Jackson, Health Physicist

Other inembers of the operations staff were contacted during the course
of the inspection.

* Denotes those attending the exit meeting on March 26, 1993.

2. General
,

This inspection, which was held on March 25-26, 1993, was conduc ed to !

inspect the overpower event which occurred on March 24, 1993. The ,

inspection consisted of reviewing applicable records and logs from the
event, reviewing procedures, interviewing operations personnel,
reviewing corrective actions, and conducting a walk-through and human
factors review of the event sequence from both a performance and
operational perspective.

3. License Event Reports (92700)

(00en) LER 93-01: Operation of the Ford Nuclear Reactor (FNR) in excess
of the 2 megawatt (thermal) (MW) license power limit.

On March 24, 1993, the operating crew, two senior reactor operators ,

(SR0s), at the FNR was conducting a routine start up. At 1 MW (50%
|power) the operating crew conducted a calorimetric determination to

assess actual thermal power. The calorimetric determination found that
thermal power was 1.15 MW. However, the linear level compensated ion
chamber indicated 1 MW by reading 100% in the 1 MW range. At that point
the operating crew should have adjusted the linear level setpoint, used
for automatic power control, to 86% which, while in the automatic rod
control mode, would have automatically reduced actual power to 1 MW.
However, the operating crew continued to raise reactor power to 2 MW |
(100% power) as indicated by 100% on the linnr level indications in the 1

2 MW range. That resulted in an actual power level of 2.3 MW (115%
power). At that point, the operating crew recognized that there was
something wrong so they called in the off-shift SRO to help analyze the
situation. The off-shift SRO arrived and had just started to review the
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calorimetric data when the Assistant Manager for Reactor Operations
arrived. The Assistant Manager for Reactor Operations ascertained that
the power level limit was exceeded and had the operating crew
immediately reduce power to 1 MW. The linear level setpoint was then
adjusted and 2 MW operations resumed. The event resulted in the
licensed 2 MW limit being exceeded by 15% for approximately 10 minutes.
The operation of the FNR at 2.3 MW is an apparent violation of the R-28
license authorization to operate the facility at power levels not in
excess of two megawatts (thermal) (50-002/93002-01).

The operating crew's actions indicated that the primary cause of the :

event was a lack of understanding about the different power level
indications and operating bands that the operating crew was to maintain.
The operating crew should have recognized that if 100% indicated linear ,

level power in the 1 MW range was 1.15 MW, as determined by the
calorimeter, then 100% indicated linear level power in the 2 MW range
would be 2.3 MW. The calorimeter at 1 MW determined that the linear
level setpoint needed to be reduced to 86% which is the percent power
that the control rod would then try to maintain while in automatic
control. (This facility designates the low worth rod used for fine
reactivity control as the control rod. It is typically worth 0.4% delta
k/k. The rods used for shutting down the reactor are designated as shim :
rods.) This setpoint would result in the reactor power being |
automatically reduced to 1 MW actual power level. Then, when the linear
level is moved to the 2 MW range, this setpoint would maintain an actual
2 MW power level. The shift supervisor of the operating crew became
confused about when to adjust the linear level setpoint to 86% after the
calorimeter because an operating band of 95% to 105% was required by
procedures when operating steady state at 2 MW. However, operating at
steady state power does not occur until after the linear level ion
chamber is adjusted to indicate actual 100% power within the 95%-105%
power level indication band. This confusion demonstrated the lack of
understanding of the operating bands. By procedure, the operating crew
was required to adjust the linear level setpoint to 86% at 1 MW then
raise reactor power to 2 MW. At 2 MW, as verified by the core
differential temperature (delta T), the linear level ion chamber would
then be adjusted so that the linear level setpoint could then be raised
to be in the 95% to 105% band. This lack of understanding may have been
part of a generic weakness identified by NRC operator examiners in
December 1992 when examining candidates for SR0 licenses at the FNR.
The examiners identified the generic weakness during the operating exam
concerning the difficulty that each of the candidates exhibited when
asked to explain the relationship between the reactor instrument
readings (in percent power) and the actual reactor power (in megawatts
thermal).

Contributing to the lack of understanding was the failure of the
operating crew to completely use or review OP-101 " Reactor Startup" '

prior to or during the startup evolution. Step 5.1 required the console
; operator to review the startup procedure before using the procedure.
| Step 5.36 directed the operators, after the calorimeter, to set the

corrected linear level setpoint and adjust the linear level ion chamber
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as necessary to establish 2 MW actual power with the linear level
setpoint between 95% to 105%. While Step 5.36 of OP-101 was not clear
on stating that the linear level setpoint be adjusted at 1 MW before
raising power, the step combined with the expected level of operator
knowledge should have prevented the overpower event. By not reviewing i
OP-101 prior to starting the reactor, the operating crew failed to .|
follow Ster 5.1 and Step 5.36. The failure to follow those two steps of ;

OP-101 are apparent violations of Technical Specification 6.4.1 which '!
requires that written procedures for reactor startup shall be followed |

(50-002/93002-02a and -02b). !
:

Another contributing factor to the event was an apparent reluctance by )
the operators to request help when a question arose and a reluctance by i

the console operator to challenge the shift supervisor when the console
operator recognized something was wrong. When the question arose about
at what power level the linear setpoint should be adjusted, they chose

,

to proceed to 2 MW indicated power.- It appeared that based on his past
i performance, the shift supervisor was afraid to seek help from his -

management. Before calling the off-shift SR0, the console operator
recognized that the reactor was at 2.3 MW but indicated in his interview

,

that he was reluctant to raise the issue based on his experience of :

being chastised by shift supervisors when questioning their actions. ;

Interviews with' other operators indicated that some of the less ,

experienced operators may have felt intimidated by the senior operators |
at times. '

4

Communications between the shift supervisor and the console operator was ;
another contributing factor. After calculating the 86% setpoint from !
the calorimeter, the shift supervisor asked the console operator if he '

should lower the linear level setpoint to 86%. The console operator was i
!taking logs at the time and thought the shift supervisor was asking

about the 95% to 105% band at 2 MW steady state. He answered no, that
the band was 95% to 105%. Then the shift supervisor asked at what power i
level were the ion chambers adjusted. The console operator replied that i
most shift supervisors adjusted the chambers at 2 MW. The' console
operator also indicated in the interview with the inspectors that at !

times in the conversation it was not clear if the shift supervisor was
discussing linear level setpoint adjustments or linear level ion chamber
adjustments which also contributed to the confusion.

Based on the overpower event, it appears that some of the corrective
actions taken for several events identified in 1992 were not effective
in preventing the occurrence of the overpower event. For example:;

o Not following or reviewing procedures and poor communications were
, contributing factors for the fuel handling. violation in 1992. As I
|- a result, Step 5.1 was added to OP-101 but this was one of the two

steps not followed in the overpower ~ event.
,

L
o Another event on July 22, 1992 involved operators leaving the Shim :

Range Defeated Scram Interlock in a by-passed position.
Contributing to that event was a human factors problem regarding a

;
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step on the Startup Checklist which involved a number of operator !

actions. That step led an operator to overlook the action for |

returning the interlock to active, but initialling the one step ;

as complete. The corrective actions from that event included |

reviewing all of the operating procedures to identify steps
involving a number of actions that should be reduced to several
smaller steps. After the overpower event on March 24, 1993, Step ,

5.36 in OP-101 was identified as needing a revision that should |
| have been identified by the review initiated by the July 22, 1992
| event in that the step contained several operator actions that |

| should have been contained in separate steps. '

:

o In response to the weakness identified in December 1992 by NRC ,

operator examiners, the Reactor Manager wrote a memorandum to his
operating staff explaining the power indications, how they
interacted, when to adjust the linear level setpoint, and when to
adjust ion chambers to maintain operating bands. All licensed ,

operators signed a required reading sheet indicating they had read :
and understood the memorandum. One operator interviewed did not
recall reading the memorandum and if the two operators involved in
the overpower event had understood the memorandum, the event
should not have occurred. The Reactor Manager did not incorporate

! the operating concepts described in his memorandum into OP-101
" Reactor Startup" which, had the startup procedure been changed,
may have also precluded this event.

| Another concern identified by the inspectors was that there was two i

! prior opportunities to identify the operators' power level indications
| knowledge weakness demonstrated by the overpower event. The first
! opportunity, as discussed above, was when the NRC operator examiners

identified the generic weakness in December 1992. The other. opportunity
was in February 1993 when the shift supervisor from the overpower event
was on shift and became confused on how to lower the linear level
setpoint while maintaining the 95% to 105% band. The shift supervisor,
the assigned console operator, and an operator trainee were discussing
methods to adjust the linear level setpoint when the Assistant Manager
for Reactor Operations entered the control room. The operators :

requested guidance from the Assistant Manager for Reactor Operations.
However, the Assistant Manager for Reactor Operations responded that the i
operators needed to be able to figure that problem out for themselves j
then left the control room without following up. These two

l

opportunities identified a lack of knowledge level expected of licensed '

operators and that licensee management failed to take effective
corrective actions to address the knowledge level problem.

In reviewing the different operating limits for the power range
instrumentation, the inspectors identified a concern regarding the non-
conservative approach the licensee was taking in waiting to adjust the !
safety channel ion chambers at the 2 MW 1evel. The licensee was !
routinely starting up with all the ion chambers left in an equilibrium
xenon position from the previous shutdown. Therefore the ion chambers

|
would read a power level lower than actual power because the xenon free '
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|



. . - . . _. -- - . . - . .

l
<

.

. .

t

.

safety and control rod positions would shadow the ion chambers from more I
neutron flux. The safety channels provide a high power scram with a ;

setpoint of 2.4 MW. With the two safety channel ion chambers reading :

lower than actual power, then the actual power that would result in a i

high power scram would routinely be greater than the 2.4 MW during :
startup. The setpoint would not be 2.4 MW until the safety channel ion !

chambers were adjusted at the 2 MW level to maintain a required 1.9 MW !

to 2.1 MW operating band. To address the concern about the non- ;

conservative approach on adjusting the ion chambers, the licensee !

modified its procedures to instruct operators to adjust the ion chambers ,

a 1 MW. The Office of Nuclear Reactor Regulation (NRR) will review the i

u fety significance and generic non-power reactor aspects of the non- !
conservative approach the licensee uses towards adjusting the ion !

chambers. This question will be tracked as an unresolved item ;

(Unresolved Item No. 50-002/93002-03). |
,

Interviews with the operations staff identified a concern in the method
by which the facility kept track of SR0 on-shift time in maintaining SRO
licenses active. 10 CFR 55.53(e) states that for test and research
reactors, the licensee shall actively perform the functions of an ;

operator or senior operator for a minimum of four hours per calendar ;

quarter. With the exception of staff SRO, the FNR did not track on- |
shift time for licensed operators. The facility assumed that licensed -

operators on shift assignments would receive at least four hours in the
control room and did not track the distinction between operator or

1

'senior operator time. Therefore, the licensee was unable to readily
determine if all the SR0s had maintained their licenses active by ,

performing the. functions of a senior operator for a minimum of four
hours per calendar quarter. Review of shift logs indicated that

.

licensed console and supervising operators were required to sign the log t

respectively for each reactivity manipulation performed. The log ;

entries made a distinction between a reactor operator and senior reactor !
operator. The question arose as to whether an SRO could count time i
spent as a reactor operator towards the four hours needed to maintain !

his/her SR0 license active. To resolve the immediate concern, the j

licensee provided six hours of remedial training to all SR0s with !

questionable license status in accordance with 10 CFR 55.53(f). NRR :

will review the specific question and generic non-power reactor aspects
concerning counting reactor operating time towards minimum SR0 on-shift ,

time to maintain an SRO license active. This question will be tracked
i

as an unresolved item (Unresolved Item No. 50-002/93002-04).

4. Exit Interview (30703) )
!

The inspectors met with the licensee representatives denoted in j
Paragraph 1 at the conclusion of the inspection on March 26, 1993. The
inspectors summarized the scope and results of the inspection and

| discussed the likely content of this inspection report. The licensee
' acknowledged the information and did not indicate that any of the

information disclosed during the inspection could be considered
proprietary in nature.
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N NRCe carmet policyon
enforcement couderences is addressed in |

'

Section V of tbs latest revision to the
"Genere! Statement of Poligy and ,

Procedere for Enforceanent Actions." !
*

,

j (Enforcoasset Poucy)10 CFR part 2. j
; appendixC thatwas pubushedon ,

j February 14,1988 (57 PR 5791).W
'

i Enforcommet Poucy states that.
! " enforcement = will not j

ii % norseauy be open to the pubuc." !1
.3

However,the Comadesion has decided +

! to W a trialproyam to !
2

deterseine whether to emaintain the
'

I
'

current poiky with regard to
j enforcessent oseforences or to adopt a
:

! Yg,e.yggrTytag progress for new poucy that would allow most [
ienforosseemt osmierences to be open to

| Condusang Open Enferoamese attendance by au members of the public.Consorensees poesyStatemese
Poucy Statement

AmancvsNedser Regulatory
c'=='e='a=- Amition
acnesspeury stataeneet. Ilha NRCleimmplammaring a two. year ;

'

trialpmyes to anow pubhc
aussemenr:1%e NedeerRegeistory oboarvatise of selected enforcement

>

em==an=s== (NRC) le leasing ede peBcy conferemens.1he NRC wulmonitor the ,

.

' statement onthe M eta propen and detunnine whether to
!

two year trial propen to eBow selected estabush a permanent poucy for
| . enforcement osalerances to be open to '=i=e8% aedorcement) attsadence by su ===hmes of the confersaces on an essessment of
i generalpuhuc.This poucy statement th* 8all**8's criteria: |

,

j denaribes the tww trialpropen
(1)Whetherthe fact that the

>

1 andinforms the publicof how to get coudersees wee opentapacted the .
j

j infonmaties en epoemies spea NRCe abElIFto conduct a meaningful ,

; enforcement _ conferemos and/or imp 1===at the NRC's
r

'

oaven:Thistrial isedisadveon '8Ier88m m ipropean
I July 10.1988. aa====*= on the (2)Whether the openconference
! propam are being received.Sebedt imp =e+=d he lia====='s participation int
i ca====*= on er befam the completica

the conferences
!i of the trialpropen =rhadalad forJuly

} 11.1981. Commente received after this
(3)Whether the NRC expended a '

; dets willbe considered if it le practical signiscent ameestof resources m
.

to do so.but the ^==ia ian is able to maldag the conference public: and
(4)The extent of publicinterest if |

4 r
j senare coesideration only for commente I

received on or before this date. opening the enforcement conference. i;
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