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Non-Power Reactor Section
Inspection Summary

Areas Inspected: Annnunced 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
violations. One apparent violation was the operation of the facility in
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
Startup, as required by Technical Specification 6.4.1. Weaknesses identified
included: a Tack 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
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 .ne capacity of
reactor operators as time for maintaining senior reactor operater 1icenses
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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*R. F. Fleming, Director, Michigan Memorial-Phoenix Project
*R. R. Burn, Nuclear Reactur 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 .embers of the operations staff were contacted during the course
of the inspection.

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

This inspection, which was held on March 25-26, 1993, was conduc.ud to
inspect the overpower event which cccurred on March 24, 1993. The
inspection consisted of reviewing applicable records and logs from the
event, review r. 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.

License Event Reports (92700)

R 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
(SROs), 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 MNW.
However, the operating crew continued to raise reactor power to 2 MW
(100% power) as indicated by 100% on the linscr level indications in the
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 1imit 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 B6% 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 resuit 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 reguired 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 SRO 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
readin$s {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 establisk 2 MW actual power with the lTinear 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
kriowledge should have prevented the overpower event. By not reviewing
0P-101 prior to starting the reactor, the operating crew failed to
follow Stepr 5.1 and Step 5.36. The failure te follow those two steps of
OP-10]1 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 reguest help when a question arose and a reluctance by
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
performance, the shift supervisor was afraid Lo seek help from his
management. defore calling the off-shift SRO, the console operator
recognized that the reactor was at 2.3 MW but indicated in his interview
thzat 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.

Communications between the shift supervisor and the console operator was
another contributing factor. After caiculating the 86% setpoint from
the calorimeter, the shift supervisor asked the console operator if he
should Tower the linear level setpoint to 86%. The console operator was
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
level were the ion chambers adjusted. The console operator replied that
most shift supervisors adjusted the chambers at 2 M. 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
a result, Step 5.1 was added to OP-10]1 but this was one of the two
steps not followed in the overpower event.

Q

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 z
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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 initialiing 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-10]1 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. A1l 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 invelved 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
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 opporiunity
w2e in February 1993 when the shift supervisor from the overpower event
was on shift and became confused on how to lower the Tinear level
setpoint while maintaining the 95% to 105% band. The shift supervisor,
the assigned censole operator, and an operator trainee were discussing
methods to adjust the linear level setpoint when the Assistant Manager
for Reactor Operatinns 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
operators needed to be able to figure that problem out for themselves
then left the control room without following up. These two
opportunities identified a lack of knowledge Tevel 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 level. 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 lTower than actual power because the xenon free
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safety and control rod positions would shadow the ion chambers from more
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
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 ]l Md. The Office of Nuclear Reactor Regulation (NRR) will review the
«ifety significance and generic non-power reactcr aspects of the non-
conservative approach the licersee 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 SRO 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
senior operator time. Therefore, the licensee was unable to readily
determine if all the SROs 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
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
spent as a reactor operator towards the four hours needed to maintain
his/her SRO license active. To resolve the immediate concern, the
licensee provided six hours of remedial training to all SROs 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 SRO on-shift
time to maintain an SRO license active. This question will be tracked
as an unresolved item (Unresolved Item No. 50-002/93002-04).

Exit Interview (30703)

The inspectors met with the licensee representatives denoted in
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 Tikely content of this inspection report. The licensee
acknowledged the information and did rot indicate that any of the
information disclosed during the inspection could be considered
proprietary in nature.
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ADOREBSER Send comments to: The
Secretary of the Commiseion, U.S.
Nuclesr Ragulstory Commission
Washington, DC 20858 ATTN:
Docketing amd Servics Branch

Hand deliver comments to: One White
Flint North. 11558 Rockville Pike.
Rockville. MD betwesn 748 am. (0 4115
p.m. Federal workdays.

Copies of comments may be examined
&t the NRC Public Document Room. 2120
L Street. NW. (Lower Level).
Washingtoa. DC
POR FRITTHIE BIEPOMLL TION CONTALT.

james Lisberman. Director, Office of
Enforcement. U.S. Nuclear Regulstory

sppendix C that was published on
February 58 1982 (87 FR 5791} The

Enforcomet states that,
“enforcement will not
normally be apes to the public”

However. the Commission has decided

current poticy with regard to
enforcement conferences or to edopt &

enforcement
sttendance by all members of the public.
Policy Statesment

Position

The NRC is implementing & two-year
trisl program to allow public
observation of selecied enforcement
confersnces. The NRC will monitor the
program end determine whether (0
estabiish & permanent policy for
conduciing enforcement
conferences oo an sesessment of
the following criteria:

(1) Whother the fact that the
conferencs was opan tmpected he
NRC's shility to conduct & meaningful
conference snd/or implement the NFCs
enforomment Program.

(2) Whather the open conference
impacted the licenses s particpation i1
the couferemce:

(3) Whether the NRC expendec e
significent amount of resources
making the conference public: enc

(4) The extent of public interest in
opening the enforcement conference
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' Enforcement conferences will not be
open 1o the paisac if the esiorcement

mh;za-l-phu—

(1} W, be teken against an
individual ar if the action. thoagh net
taken agsinst an individusl. turns oa
whethar an individual has commitied

(z)gvdmmtm
fallures where the NRC has requested
that the individual(s) iovaived be
present st the conferencs;

{3) s besed on the Sndings of an NRC
Office of lovestigetions (OF) report or

(4] lnvolves safeguards infonmation,
Privacy Act informetion. o other
information which could be cansidered

proprietary.

Enforosment conferences luvaolving
medical misedministrations or
overexposures will be open assuming
the conference can be conducted
without disciosing the exposed
individual's name. I sddition.
enforcemmant conferences will not be
open to the pubbic if the conference will

reletively mmall licenses's facility.
Flnally, with the of the
Executive Director for Operstions.
| enforcement conferences will not be
open to the public tz special cases
where good chuse has been shown sfler
belancing the becw®t of public
observason against the powntial impact
| on the sgency s snlorcament action io &
case.

The NRC will strive to conduct open
enforcement conferences during the
twO-yes! Tkl Progracs A acoardancs

conlerences
conducted by the NRC will be opes for
public observenon

(2) Al lsast ane open enforosment
conference w1l be canducied iz sech of
the regional offices: and

(3) Open enforcement conferences
will be conducted with ¢ variety of the
types of hcensees.

To evaid poential bias in the
selection process and Lo ettempt o Doet
the thres goals steted sbova. every
fourth el e exlooement conlersnce
involving one of three categones of
Licensees will normally be open © the
public during the el program.
However, in cases where there is en
ongoing edfudicatory proceeding with
one or more tervenars. enforcement
conferences irvolving (esues related (0
the subject matter of the ongaing
sdjudication may wiso be opened. For
the purposes of this trial program., the

three cotagorme of Lorssess will be
COMMErcALl cpereiiag resciocs,

v obar hosnases. whech
will consist of the remaining types of
Licansees.

L Anmousciey Open Exnforceswest
v e,

As sooa e it is determined that an
enforcement conference will be open o
public obesrvation, the NRC will arslly
notify the licenses that the enforcement
conference will be open to public

sdvance of the enforcement conference
WM
{1} posted tz the Pabiic
(2) Totbdres teieptce wnsd
v gL
(3) Toll-free electronic belieun board

s
|
|

3|
|
|

i
g,
|

i
i
i

|
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to noeenally be beld ot the NRC regionel
offices. Membery of the public will be

“Standard Operating Procedures For
Providing Secarity Sopport For NRC
Hearings And Meetings”™ published
November 1, 1891 [58 FR 58251]). Thess
procedures provide that visitors may be

rubject © pewcane! ecreeting Ll
©RBE. DAMMGES, PO, e not Lerger
thes 18" be permittod. and thet
GEruptve persons may be retsoved.

Each repromal office will continue 10
conduct the enloronsmend conferencs
PIToiedings X acCOrdence wilk regons |
practos. The enforcement conference
will contous 10 be & Exwetog between
the NRC and the licensse. While the
enforcement cacborence i open for
public obeervetion. it is Bot open for
public perticips thon.

Persone etisading opeo sujorcement
conferences are reminded that (1) the
spparent viclstions discusesd at open
endforcament conlerences &re subject o
further review and may be subject 10
changs prior (o any resulting
enforoemaent action and (2) the
statements of views or expresaions of
opinion made by NRC employees at
open enforcement conferences or the
leck therwol ere not tmrtended w

wril subsequently be
Director of the Office of Enforcement for
review and considerstion.

Detnd at Reskcvilie, MD. this 7ib day of 'y

Corrections reies tego

Vol &, No. 138
Pridey. July 17, 3

NUCLEAR REQGURATORY
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Two-Yoear Trial Program for
Caonducting Open Enforosment
Conferences, Polcy Stetemant
- :

In notics document 92-16233 beginning
on pege 30762 in the lssus of Pridey,
July. 10, 1992, oo page 378Z in the
second oolumn, under GATES. beginning
in the fifth line. “July 11, 1992" should
read “july 11 190¢".
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