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COMMITTEE ON THE SAFETY OF NUCLEAR INSTALLATIONS-

The Committee on the Safety of Nuclear Installations (CSNI) of the OECD Nuclear Energy Agency (NEA) is
an international committee made up of senior scientists and engineers. It was set.up in 1973 to develop, and
co-ordinate the activities of the Nuclear Energy Agency conceming the technical aspects of the design,
construction and operation of nuclear installations insofar as they affect the safety of such installations. The
Committee’s purpose is to foster international co-operation in nuclear safety among the OECD Member
countries.

The CSNI constitutes a forum for the exchange of technical information and for collaboration between
organisations which can contribute, from their respective backgrounds in research, development, engineering or
regulation, to -these activities and to the definition of the programme of work. It also reviews the state of
knowledge on selected topics on nuclear safety technology and safety assessment, including operating
- experience. It initiates and conducts programmes identified by these reviews and assessments in order to
overcome discrepancies, develop improvements and reach international consensus on technical issues of
common interest. It promotes the co-ordination of work in different Member countries including the
establishment of co-operative research projects and assists in the feedback of the results to participating
organisations. Full use is also made of traditional methods of co-operation, such as information exchanges,
establishment of working groups, and organisation of conferences and specialist meetings.

The greater part of the CSNI’s current programme is concerned with the technology of water reactors. The
principal areas covered are operating experience and the human factor, reactor coolant system behaviour,
various aspects of reactor component integrity, the phenomenology of radioactive releases in reactor accidents
and their confinement, containment performance, risk assessment, and severe accidents. The Committee also
studies the safety of the nuclear fuel cycle, conducts periodic surveys of the reactor safety research programmes
and operates an international mechanism for exchanging reports on safety related nuclear power plant accidents.

In implementing its programme, the CSNI establishes co-operative mechanisms with NEA’s Committee on
Nuclear Regulatory Activities (CNRA), responsible for the activities of the Agency concerning the regulation,
licensing and inspection of nuclear installations with regard to safety. It also cooperates with NEA’s Committee
on Radiation Protection and Public Health and NEA’s Radioactive Waste Management Committee on matters of
common interest. :
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The opinions expressed and the arguments employed in this document are the responsibility of the authors and
do not necessarily represent those of the OECD.

Requests for additional copies of this report should be addressed to:

Nuclear Safety Division
OECD Nuclear Energy Agency
Le Seine St-Germain

12 blvd. des Iles

92130 Issy-les-Moulineaux
France
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Foreword

Technical Appendix of Report on “Improving reporting and coding of Human and Organisational Factors
in Event reports” prepared by the Expanded Task Force on Human Factors of the Principal Working
Group No. 1

This technical Appendix presents a compilation of the following contributions of individual countries to
the review of the IAEA reference documents in the preparation phase of the Task.

Al
A2
A3

A4
A5

Belgian contribution: report on application exercise of document IAEA-J4-CS-101/94 to AVN '
database

German contribution: réport to the IAEA-CM "Reporting human dominated occurrences in NPP
events to IAEA incident reporting system"

Swiss contribution: Comments to the application of IAEA-J4-CS-101/94 and the proposal for
NUREG-1022 revision 1 to the event analysis

United Kingdom contribution

USA contribution (note: for brevity reasons we included only the first pages of the letters
covering the NRC Inspection Reports which correspond to the events subject of the additional
analysis)
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1.

REPORT ON APPLICATION EXERCISE OF DOCUMENT IAEA-J4-CS-101/94
TO AVN DATABASE )

APPROACH

A screening was made of the national event data base (DIANE) managed by AVN for events with
human factor related causal factors, including organisational problems. The screening was limited to
events which were no too long ago (starting in 1990). From this screening 14 events were selected
for this application exercise.

The reporting according to the IAEA draft guidelines was mainly based on information presented in
the incident reports, received from the utilities, completed in some cases by additional information
provided by the AVN inspector reports (no additional independent analysis of these events was
made for this exercise).

The review of the licensee event reports and the reporting according to the draft reporting scheme
was performed on one hand by two engineers (below called “technical reviewers”), who have no
specific training or experience in dealing with human factors, (each treated half of the events) and
on the other hand by an engineer with some more experience in analysis of human performance
deficiencies (treated all events). This reporting was performed in an independent way. Afterwards a
comparison was made between the resulting reporting products.

The resulting reports of these events, based on the draft guidelines, are provided in appendix. They
are mainly based on the contribution of the engineer with the largest human factor analysis
experience.

THE FOLLOWING WAS NOTICED AS A RESULT OF THIS COMPARISON EXERCISE

Failures to identify human performance deficiencies at the individual level by the “technical
reviewers” (also systematically avoided in the licensee event reports).

It was not always easy to decide if an identified human performance problem is located at the
individual level (individual responsibility) or at the team level (responsibility of the team to which
the individual belongs). )

Variability was noticed between reviewers in situating human performance deficiencies between the
group level and the organisational level (especially regarding “work organisation and planning” and
“communication” issues, which appears in guidelines at both levels).

The distinction in the guidelines between the how question (detailed description of the human
behaviour) and the why question (possible causes) is not very clear. The “technical reviewers”
presented many times a mix of chronological elements and causal factors in answers to the how-
question. A resulting repetition in.reporting of human performance deficiencies between the twao
sections could not be avoided.

Reporting of “latent causes/faults”: it was unclear what should be preéented, if different from the
performance deficiencies which are already presented under the previous items (how and why
questions).
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Reporting of “human factors lessons learned”: the “technical reviewers” provided systematically a
“not applicable”-answer. Difficulty was experienced to provide information on the long term
significance of the identified causal factors of an event if such factors would not corrected.

A danger was noticed for receiving stereotypical answers in the “why the event happened” section
(i.e. inadequate communication, work co-ordination, work planning, lack of safety culture), which
fail to inform the reader on the very nature of the identified problems. .

The review showed the importance of the chronological description section. If insufficient care and
effort is given to the detail of reporting in this section, the understanding of the event becomes
difficult and the identification of human performance deficiencies risks to be incomplete.

We were unable to identify human performance deficiencies which are specific to the linkages
between the domains of the socio-technical system. Is this complication for reporting of human
behaviour related events useful? According to our experience this complication is not really
necessary (in any case too complicated for non human factor specialists).

ADDITIONAL REFLECTIONS ON DRAFT GUIDELINES

Why do guidelines limit themselves to initiator-associated human behaviours? We included
response-associated human behaviour in our reporting of human performance deficiencies.

We propose not to use a different format for reports which are mainly technically oriented and for
reports which are mainly human factor oriented.

CONCLUSIONS

The reporting scheme and associated socio-technical model provided in the IAEA draft guidelines
could, with some adaptations, be used for reporting of human factor related events. Its principal
merit is that it allows a systematic reflection on the different involved human behaviour levels
within the NPP organisation and that it provides a systematic approach to the reporting of the
human behaviour during an event and of the causal factors which are of human nature. However the
resulting categorisation is to our understanding not useful as a basis for coding of human
performance deficiencies. '

The reporting scheme and the associated socio-technical model should not be too complicated,
especially when it should be understood and applied by non human factor experts. The linkages or
interfaces between the subsystems of the model are according to our experience difficult to identify
from the existing event analysis results. We think accordingly that the reporting of human
performance deficiencies in terms of failing interfaces or linkages of the model is not a necessity for
a good understanding of the event.

If the reporting of human performance deficiencies in IRS reports is prepared by engineers with
limited human factor experience, it should be checked for consistency and completeness by a staff
member with more extensive experience in human factor amalysis. Our experience from this
exercise shows that this is the case even when a set of detailed guidelines similar to those of the
draft IAEA document are made available to them.
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* EVENT TITLE: FALL OF A CONTROL ROD IN THE REACTOR POOL

Conditions prior to the event

Mode 6 (filled reactor pool); ongoing refuelling operation by successive permutations of fuel asseﬁ;blies
and control rods

Chronological description of the event

During the use of the control rod permutation machine, problems occurred a few times with the limit

- switch signal of the parking position of the plug assembly handling tool. This is an interlock which allows

the moving of the control rod assembly handling tool on this permutation machine. This problem was first
circumvented by the placing of a strap in the control cabinet. Afterwards that same day a request was
made to the I&C department to provide a better solution to the problem (provision of bypass switch which
could replace putting of strap). Later that day an intervention of the I& C department took place on the
permutation machine in a situation where the control rod assembly handling tool was in its parking
position holding a conirol rod. During this repair intervention the gripper of the control rod assembly
handling tool received erroneously an opening actuation signal, which resulted in the unnoticed falling by
a few tenths of centimetres of the control rod on the platform of the permutation machine. The moving of
the control rod assembly handling tool during the functional test which followed the repair intervention
resulted in a bending of control rods and the eventual falling of the control rod assembly to the bottom of
the pool. Several hours later when the permutation machine operator wanted to put that control rod
assembly, which was believed still to be in the control rod assembly handling tool, in a fuel assembly, it
was found that the tool was empty. The control rod was found on the bottom of the pool at the foot of the
permutation machine. :

How the event happened (description of human behaviour)

The I&C technician, which made the repair intervention, was unaware of the presence of a control rod in
the control rod assembly tool. He started the intervention without asking formal allowance from the
refuelling operation staff.

The operator responsible for the refuelling operations did not check the status of the permutation machine
prior to and after the 1&C intervention. There was no information exchange between the operator and the
technician concerning this status.

During the repair intervention it was necessary to manually operate an electrovalve associated with the
interlock of the parking position of the plug handling tool. It is believed that during the intervention in the
electrovalve cabinet, the 1&C technician erroneously operated the electrovalve which orders the opening
of the gripper of the control rod assembly handling tool. The manual operation of the electrovalve cancels
all present interlocks

Why the event happened (analysis of the human behaviour):

the individual: inadequate work practice of the I&C technician (intervention on permutation
' machine without formal allowance of refuelling operator; lack of verification of
permutation machine status before starting intervention);




the group/team:

the organisation:

the technology:

Corrective actions:

the group/team:

the individual:

the organisation:

the technology:
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inadequate work practice of the refuelling operator (no checking of the status of the
permutation machine and its handling tools prior to and after the I&C intervention)

inadequate communication between the operator and the I&C technician (no
information exchange on status of the permutation machine)

no formal work allowance document used for the 1&C intervention (no formal
allowance by the refuelling operator)

inadequate work organisation and planning (no co-ordination concerning repair task
on permutation machine between the departments responsible for I&C and
refuelling operation activities)

" no warning labelling on the control cabinet of the permutation machine, which

could have wamed the technician of the risk of bypassing present interlocks,
associated with the manual operation of electrovalves

each intervention on the handling machines used during refuelling operations should

- be (formally) authorised by the person (chief) who is in charge of the refuelling

operations

the responsible for the refuelling operations should verify, prior to each intervention
on a handling machine, its status and should, as far as possible, ensure that any fuel
assembly or other accessory which is held by one of the tools is deposited before the
intervention '

development of a control document which should allow better control of operations
and status of the control rod assembly permutation machine

placing of warning notice on the control cabinet of the control rod assembly
permutation machine, which forbids manual operation of the electrovalves

Human Factors lessons learned:

The incident showed weak points in the communication between the department responsible for refuelling
operations and the 1&C department, which resulted in the damage of a control rod assembly. The incident
also showed the importance of following strict work control procedures (formal release of equipment for
intervention) and what may happen when an intervention is executed without adequate work planning.
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EVENT TITLE: SPURIOUS SAFETY INJECTION IN HOT STANDBY MODE DUE TO
INTERVENTION IN A REACTOR PROTECTION CABINET

Conditions prior to the event:

Unit in hot standby mode (70 bar, 180 °C). Restart operations ongoing after refuelling shutdown.

Chronological description of the event:

The shutdown cooling system being disconnected from the primary system, the actuation signals of the
following emergency safeguard systems have been made operational according to operating procedures
(interlock removed): safety injection, containment spray, containment isolation phase A and B. However
also the P12 interlock for the SI actuation (low average temperature and high steam flow, low
compensated primary pressure and high steamn flow), which protects the plant in normal operation
conditions against a steam line break event, was made not active, although the existing temperature of the
primary circuit allowed this interlock to be effective.

A written work order allowed an I&C technician to make a modification intervention in the reactor
protection cabinet on a component which provides a.o. electrical power to the function generator module
which calculates the high steam flow setpoint (function of turbine power). During this intervention the
technician had to cut the power to the components to be modified, which resulted in a spurious SI signal
(high steam flow in 1/2 channels for all SG). In addition also the P7 interlock was lost due to the same
action resulting in a scram signal.

The high head safety injection could be stopped in time in order to avoid solid conditions and a pressure
excursion of the primary circuit.

How the event happened (description of human behaviour);

The CR operator decides to remove the P12 interlock when changing from operating mode 4 to operating
mode 3, on the basis of general instructions in the operating procedure to make ESF actuation signals
active. The fact that the operator unlocked the P12 inhibition on the SI-protection in a plant mode where
this action was not strictly necessary has been attributed to the lack (omission) of relative precise
instructions in the operating procedures for change of operation mode. This lack of precise instructions
moved the operator to maximise the availability of the SI actuation signal. In addition one can argument
that the operator should have been aware by his training of the functions of this P12 interlock (argument
not mentioned in licensee event report).

The preparation activities by the I&C department of the work order and its review for authorisation by the
operating team (shift supervisor) were not effective in foreseeing its safety implications in the given plant
conditions. Both activities had been performed in an uncoordinated way.

The loss of power to the setpoint generators was for the glven intervention unavoidable (common power
distributing component).

10
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Why the event happened (analysis of the human behaviour):

the individual: lack of knowledge of CR operator concerning function of P12 interlock, not
compensated by precise instructions in operating procedures concerning timing of
interlock inhibition.

the groap/team: lack of work preparation by the 1&C team responsible for the specifications of the work
order resulting in unclear work order specifications

lack of (in depth) critical review by the operating team of the acceptability and safety
implications of the planned intervention (implications of the intervention were unclear
from the submitted work order)

the organisation: lack of co-ordination in preparation activities for interventions in active reactor
protection cabinets

failure to provide sufficiently precise instructions regarding desinhibition of protection
signals

the technology: design does not allow to cut separately power supply for each user

Corrective actions:

the individual:  modification of operating procedures to improve guidance of CR operator

the organisation: provision of common analysis by operating and I&C staff of critical interventions on
instrumentation associated with safety functions in order to be able to foresee its
potential impact on plant operation :

the technology: study of feasibility to provide separate cut of power supply to RP cabinet éomponents

Human Factors lessons learned:

Operators should be supported as far as possible by clear instructions in normal operating procedures for
crucial operating mode changes.

Each work order for intervention in a RP cabinets (on RP instrumentation) has to be prepared in detail and

should be as clear as possible. Involvement of the technician who is responsible for the intervention is
needed in the review by the operating crew of the potential impact of such an intervention.

11
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v EVENT TITLE: WRONG CALIBRATION OF SAFETY VALVES ON MAIN STEAM LINES

Conditions priot to the event:

Unit at full power; ongoing QA-audit on practices and organisation of safety valve calibrations

Chronological description of the event:

During the QA-audit it was found out that the nominal setpoints for the opening pressure of the main
steam line safety valves, indicated in a list of all ASME-classified safety valves as well as in the procedure
which is used as a reference document for the calibration of the safety valves on the main steam lines of
units Doel 1 and Doel 2, were not consistent with the values which are mentioned in the Technical
Specifications and the SAR (one bar to high). Verification of the as left setpoint pressures, noted during
the latest calibration of the safety valves, showed that for each steam generator of the Doel 1 plant 3 safety
valves were out of tolerance (six in total). The unit was brought to cold shutdown in order to correct this
situation.

How the event happened (description of human behaviour):

Use of procedure and reference component list by maintenance staff which mention wrong (too high)
values for required opening pressure of important safety valves (probably confusion between absolute and
gauge pressure values when work documents were established). This is compounded by the use of
different units in different documents (bar gauge in SAR, reference list and calibration procedure data in
TS; bar in reports of inspection agency).

Why the event happened (analysis of the human behaviour):

the individual: confusion between absolute and gauge pressure values during writing of work documents
the group/team: inadequate written communication (use of inaccurate work documents)

the organisation: inadequate procedure and work document development (which allowed existence and use
of inaccurate technical documents; valnes mentioned in work documents were not
checked against values mentioned in SAR and/or Technical Specifications; lack of
approved and controlled single data base for important plant data, whlch resulted in
ex1stence of several documents with inconsistent data)

the environment: insufficient control by independent authorised inspector which witnesses the calibration
activities (no independent check of validity of used calibration setpoints; required
opening pressure is stamped on the nameplate of each safety valve, according to the
ASME code requirements)

Corrective actions:

the organisation: development and use of unique verified list of safety valves which mentions required
setpoints; deletion of setpoints mentioned in all other used work documents
. (maintenance files and procedures)

12
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Human Factors lessons learned:

The incident showed how important it is to be able to use a data base where all important plant data are
kept in a unique way (1 data on 1 place), with full mentioning of used units. All documents which make
use of these data should refer to this data base, without copying the values themselves. This protected
database should be easily accessible to the end user. Failure to follow this good practice can result in
protection systems with setpoints out of tolerance.
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" EVENT TITLE: CAVITATION OF SHUTDOWN COOLING PUMP DURING DRAINING
OPERATION :

Conditions prior to the event:

Plant in cold shutdown; reduced water inventory in primary circuit.

Chronological description of the event:

Because of a planned inspection of the check valves in the safety injection lines connected with the hot
legs, it was decided to drain the water levél in the primary loops to 45% (on delta p measurement
connected to one of the hot legs). When this delta p measurement reached 56% the operator observed a
beginning of cavitation of the running shutdown cooling pump. At that moment the other available level
measurement (tygon hose connected to one of the seal loops) indicated a level of 45%. The operator
stopped the cavitation by adding 1 m? of water to the primary circuit.

Investigation of the available independent level measurements showed that all were erroneous: a
significant calibration error was noticed of the delta p measurement; in addition it was found that a venting
valve connected to the visual level measurement (tygon hose) was Stlll in a closed posmon where it
should have been opened previously. . '

How the event happened (description of human behaviour):

The operator which drained the primary circuit was misled by the available level indication (calibration
error on delta p measurement and inoperable visual level measurement because of closed venting valve).
However he did not respond correctly to the difference between the delta p measurement and the visual
level indication. This absence of appropriate reaction can partly been explained by the differing scaling
applied for both level measurements. His prompt reactions to stop, at the first sign of beginning cavitation
of the shutdown cooling pump, the draining operation of the primary circuit and to add water to it were
effective to stop the cavitation.

-The reason for the wrong calibration of the delta-p measurement is unclear from the incident report.

According to one of the mentioned corrective actions (operating procedure should provide explicit notice
that the delta p measurement should be put into service by the I&C department), it could be that this
instrumentation was not put into service in an appropriate way.

The reason for the wrong position of the venting valve was due to a bad communication between the
maintenance department and the operation department on one hand and an inadequate shift turnover at the
other hand. According to the last step of the procedure for draining of the RCS, this venting valve should
be opened after steam generator manway covers are removed. Due to the bad communication between
maintenance and operation the operators in the CR of the previous shift were not informed that during
their shift these covers were removed from one of both steam generators. The next shift which was
informed of the fact that the manway covers were removed during the previous shift, assumed that the
operators from the previous -shift had also opened the venting valve as requested by the draining
procedure.

14
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Why the event happened (analysis of the human behaviour):

the individual:

the group/team:.

the organisation:

the technology:

inadequate work practices of the operator (he continued the draining operation although
there were differing indications of the RCS level; he assumed that the draining procedure
had been fully executed by the previous shift and that the venting valve had been opened
without independent checking)

inadequate communication between the maintenance crew and the CR operators

inadequate communication at CR shift turnover (inadequate transmittal of information
concerning status of the primary circuit and the progression of procedure execution)

inadequate work organisation (unclear agreements between operation and I&C
department about the responsibility for putting instrumentation into service)

inoperable and wrongly calibrated primary circuit level indications which misled the
operator about the actual level in the system

not fully adequate man-machine interface (scaling of visual level indication different
from delta p measurement which did not help the operator to see the difference between
the 2 indications; difficulty to read visual level indication because TV-camera image is

ot always very clear)

Corrective actions:

the individual:

the organisation:

the technology:

better follow up by shift supervisor of procedure execution to be provided

improvement of operating procedure regarding information on task allocation concerning
putting level instrumentation into service

study of possibilities for supplementary independent level indication (ultrasonic level
indications on both loops were placed later at both units Doel 1 and 2)

improvement of man-machine interface - placing of graduated scale (0 - 100%) next to
tygon hose (visual level indication)

Human Factors lessons learned:

Tnsufficient (inter-department and within department) communication regarding plant status, inadequate
control of procedure execution together with inadequate interdepartmental agreements concerning
responsibilities for putting instrumentation into service have led to a situation where important
instrumentation (RCS level indication) supporting a critical operation (draining of RCS) failed. This was

compounded by

the insufficient critical approach, towards the validity of the various differing level

indications, of the operator which executed the draining operation and the lack of operator-friendliness of
the available level instrumentation itself (differing scales). The result was a beginning of shutdown
cooling pump cavitation which was promptly recognised by the operator and corrected.
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EVENT TITLE: LIQUID RELEASE FROM TURBINE AREA SUMP WITH INOPERABLE
RADIATION MONITORING

Conditions prior to the event:

Plant in shutdown for refuelling since 22 August.

Chronological description of the event:

Due to a planned modification on the normal draining line of the turbine building sump, which releases the
water to the unique release collector, the draining was authorised to continue via the sewer system under
specific conditions: the activity of this release had to be monitored in accordance with the Technical
Specifications and the prescriptions of the Physical Health (PH) department by a fixed radiation
monitoring (RM) channel; these prescriptions requested a.0. a monitoring of the operability of the RM
channel, which measured continuously the activity of the water in the turbine building sump, and an
interruption of this release path if the RM channel would become inoperable. This latter prescription was
mentioned in full writing on a blackboard in the CR. The RM channel itself was being fed by a small sump
system pump (suction from and release to the sump). The draining operation was continued through the
same release path from the 30th august by a Flight pump (immersion pump) placed on the bottom of the
sump, due to a separately programmed intervention on the discharge side of the main sump system pumps.
This alternative way of release was not foreseen in the Technical Specifications and was not mentioned to
the PH department.

On the 31% August it was noticed by the PH Department that a Flight pump had been installed and that all
pumps of the sump system had been padlocked the previous day for an intervention on a valve on the
discharge side of the pumps, including the small pump on the sump system which was needed to feed the
RM channel. This situation, which made the RM channel monitoring the liguid release inoperable and
which was in violation with TS, was corrected by the depadlocking of the small pump. It was noticed that
the alarm system, which could have alarmed the operator of the lack of flow through the RM channel
monitoring release activity was being masked by the simultaneous inoperability of other' RM channels
(group alarm). It was asked to mask these unnecessary alarms in-order to render again the alarm system
operational.

On the 6t" September the PH department head. noticed again a lack of flow through the RM channel
monitoring release activity. This time the inoperability was due to the fact that the level in the sump had
dropped below the level of the suction tube of the small sump pump which provided flow to the RM
monitoring channel. This situation resulted again in a violation of TS and the damage of the small sump
system pump. It was noticed that the maskmg of the unnecessary alarms, as requested on the 31 august,
had not been executed yet.

How the event happened (description of human behaviour):

The operating crew made a mistake in padlocking all the pumps of the sump system, when an intervention
was needed on the common part of the discharge side of the main pumps. This resulted in the unnoticed
inoperability of the requested release monitoring RM channel. This was compounded by the fact that the
alarm, which could have drawn the operator attention to the inoperability problem, was permanently on
because of other channels being inoperable for known reasons. The second mistake was made when a

16
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flight purnp was used for sump draining, which was lowered to the bottom of the sump. This resulted in a
second case of inoperability of the release monitoring RM-channel as well in the damage of equipment
due to the drying out of the suction tube of the small pump. In addition this change of release mode should
have been reported to the PH department.

Lack of prompt execution by 1&C department of work request to mask the unnecessary alarms and lack of
attention (follow up) by operation department of this urgent work request.

~ The PH department staff had to intervene on both occasions in order to correct the situation and to

eliminate the TS violations (rendering RM channel available again and unmasking alarm at first occasion,

forbidding use of flight pump and providing alternative activity monitoring system on second occasion).

However although the PH department personnel had noticed on the first occasion that a Flight pump had
been installed, no remarks have been made concerning the acceptability of this operation mode. The TS

violation was not reported as it should to the authorised inspection agency (regulatory body).

The lack of flow had been noticed by a radiation protection staff member on the 3 September (during
routine control of RM channels). However he did not pay particular attention to this inoperability because
of the presence of multiple RM channel alarms, which are isolated during plant shutdown. A contributing
factor for this lack of action was the fact that the logbook used for the routine control of operability of RM
channels was not adapted to the shutdown situation.

Why the event happened (analysis of the human behaviour):

the individual:  lack of response by RP staff member when noticing inoperability of RM channel during
routine control (lack of attention to/knowledge of TS requirements on RM channels)

violation of TS reporting criteria by PH department head

the group/team: errors of judgement of operating crew (error in scope of padlocking of the sump draining
system, error in positioning of immersion pump)

lack of attention of operating crews to presence of alarm (absence of flow through RM-
channel), indicating inoperability of measurement channel requested by TS, lack of
attention to permanent instructions on the blackboard, lack of attention (surveillance) of
operating crews to operation mode of sump draining system

lack of communication of operating crew with PH department regarding decisions on
operation mode of sump release

(unintended) violation by operating crews of Technical Specifications (lack of attention
to TS requirements)

lack of corrective action (no follow up of urgent work request)

judgement error of situation by PH department staff (when noticing presence of
immersion pump on first account)

the organisation: lack of instructions for masking of permanently present alarms, which results in situation
where important alarms are made inoperable

failure of the organisation to execute urgent work requests

17
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lack of development of work document (logbook) which is adapted-to the specific
operating conditions of the plant :

Corrective actions:

group/team: indoctrination of operating department and PH department staff on respect of TS and
need for prompt action in case of noticed deviations

organisation:  instructions to write formal work requests for placement of immersion pump in ‘turbine
building sump (with precision of positioning height)

. development of specific checklist for shutdown conditions for control of RM channels
and introduction of hold point to mask/unmask unnecessary RM channel alarms,
improving visibility of TS related channels

Human Factors lessons learned:

Lack of attention by successive operating crews to risks of uncontrolled release of liquid waste, probably
partly due to shared belief that normal activity levels of turbine building sump water is rather low (safety
culture problem).

18




NEA/CSNI/R(97)15/PART2

EVENT TITLE: TURBINE TRIP AND SCRAM DUE TO STRAINER CLOGGING ON
’ SUCTION OF WATER EXTRACTION PUMPS

Conditions prior to the event:

Initial power rise (to 25% full power) during start-up of plant after outage.

Chronological description of the event:

During the power rise an alarm “clogging of strainer at suction of water extraction pump” appeared. A
field operator was called to check the local situation. Shortly afterwards (less than 5 minutes later)
cavitation of the pump began and the pump head pressure was lost inducing cavitation of the low head
pressure feedwater pump and trip of the high head feedwater pump and the turbine. The trip of this high
head feedwater pump induced the start-up of the emergency feedwater pumps, which tripped 20 seconds
later due to reaching of a high steam generator level setpoint (45%). When the SG level dropped below
25% in one of both SG the emergency pumps received again a start signal, but one of both pumps failed to
start (also after manual actuation). During this time operators were following instructions given by the
emergency procedure for a turbine trip event. This procedure asks at a given time to switch to pressure

" control mode of the steam dump under the condition that the steam dump is closed. This latter condition

was ignored when executing this step of the procedure, resulting in a sudden closure of this steam dump
(pressure setpoint higher than existing pressure). The resulting pressure rise induced a shrinkage of the
water level in both SG below the reactor trip setpoint (13%).

In the meantime the field operator had put the second strainer of the water extraction pump into service.
This action, which restored. the head pressure of the still running water extraction pump, resulted in

damage to the seals of the excitation cooler on the alternator due to a water hammer.

How the event happened (description of human behaviour):

The action of sending the field operator for local correction of the situation at the suction of the extraction
pump (switching of strainers) came to late. There was no local indication of the pressure loss over the
strainer(s); only an alarm function was available in the control room. Later verification of the required
alarm setpoint showed some confusion: the actual setpoint was 200 mbar, where the instrumentation file
mentjons 20 mbar and the control room alarm gives a value of 0.2 without mentioning of units. It was
believed that the setpoint was to high to allow timely corrective action in case of developing clogging
(normal pressure drop over clean strainer was verified to be 5 mbar at full flow conditions).

The CR operator erroneously switched to the steam dump pressure mode in following the instructions of
the emergency procedure, giving no attention to the required preconditions mentioned in the procedure for
this action.

A water hammer occurred in the alternator excitation cooler due to the (uncoordinated) action of the field
operator (switching of pump suction strainers) with running cavitating extraction pump. The isolation of
the coolers is asked in operating procedures before an extraction pump is started. In this case the cavitating
pump was still running when the strainers were switched and head pressure was restored.
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The clogging of the strainer(s) was believed to be due to the presence of cleaning ‘material in the
condenser due to lack of carefulness of contractor firms.

. Why the event happened ( analysis of the human behaviour):

the individual: lack of attention of CR operator to preconditions mentioned in procedure (rule based
error; could also be considered as skilled based error if control mode switching is
considered to be a trained action)

the group/team: failure to isolate coolers on alternator and excitation before switching strainers (resulting
in water hammer) .

the organisation: lack of conformity between setpoints mentioned in work documents and actual set values
failure to control work of contractors

the technology: lack of local indication of pressure drop over strainers (surveillance of strainer
operation)

presently installed instrumentation on strainers does not allow early detection of
clogging problem

failing relay (bad electrical contact) at origin of electrical emergency feedwater pump
failure

the environment: lack of carefulness of contractor firms

Corrective actions:

group/team: discussion of the event during internal meetings
organisation: development of action plan for preventing recurrence of similar clogging problems
introduction of routine surveillance of pressure drop over strainers by field operators

technology: adaptation of alarm setpoints for pressure drop over strainers (20 mbar in stead of 200
mbar)

provision of local delta-p measurement over strainers to allow local surveillance of
eventual clogging problems

environment:  discussion of the event during meeting with contractors

Human Factors lessons learned:

Better control needed of activities of contractors and preventive actions in neighboufhood of turbine and
associated equipment.

Lack of careful consideration of preconditions provided by procedures (switching steam dump control
mode, starting of extraction pump) can lead to deterioration of disturbed situation. :
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EVENT TITLE: REACTOR TRIP DURING A SCRAM TEST

Conditions prior to the event:

Unit at full power; periodic testing of reactor protection system ongoing.

Chronological description of the event:

The periodic testing of all reactor trip signals is being executed by the I&C department. At a certain point
in the test procedure a test is needed of the manual scram actuation from the auxiliary control panel in the
bunkered part of the plant. The collaboration from the SRO is requested (as mentioned in the procedure).
The test is executed at the auxiliary control panel by a I&C technician, who reads loud the instructions of
the test procedure and a CR operator, who executes the instructions. The manual scram actuation of the-
polarity to be tested is first blocked by moving a test switch of the corresponding polarity on the control
panel. Then the I&C technician misreads the instruction for actuation of the manual scram button and
mentions the second polarity (on other control panel), upon which the operator executes w1thout checking
this instruction, followed by a scram of the reactor.

How the event happened (description of human behaviour):

The 1&C technician makes a slip when readmg the instruction for manual actuation of the scram button
and mentions the wrong polarity (wrong control panel).

The operator, who should be aware of the polarity on which the scram actuation signals are being tested,
execuies the wrong instruction without questioning (goes to the wrong control panel).

Why the event happened (analysis of the human behaviour):

the individual:  lack of attention of the I&C technician when reading the instructions of the procedure
lack of questioning attitude of the operator (no independent checking of the validity of
the instruction; manual scram has been blocked on the control panel of the polarity under
test, instruction of I&C technician asked to actuate scram button on other polarity)

the organisation: corrective actions in response to similar earlier events wore not effective to avoid
recurrence

Corrective actions:

During the period 87-93 several incidents occurred due to imprudent execution of tests. Two incidents
which happened in 87 and 88 were very similar to this incident (wrong choice of polarity resulting in
scram of the unit). Corrective actions taken as a result of these events were to improve the test procedures
and to provide 2 persons for executing all vital Steps of the test procedures. In addition the frequency of
testing was halved. A proposed corrective action to automise the scram tests was not performed.
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Additional corrective actions as a result of this incident were:

the individual:  improved indoctrination of nuclear safety culture, especially related to the executing of
tests

the group/team: as reported in LER: better cooperation between operation and I&C department staff
during test performance (it is however unclear what is meant by this better cooperation)

the technology: improved indication of the polarities of the “scram-trains”

Human Factors lessons learned:

Providing of redundancy in execution of critical steps of test procedures was not a warrantee for avoiding
repeat of this kind of operator error.
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EVENT TITLE: - TS VIOLATION CONCERNING FUNCTIONAL TEST REQUIREMENTS
OF A CONTAINMENT ISOLATION VALVE

Conditions prior to the event:

Not applicable (unit at full power).

Chronological description of the event:

At the occasion of the introduction of a new edition of the ASME XI code and the development of a test
procedure which covers the functional test requirements of valves, which cannot be tested during normal
operation, it is discovered that for one of both containment isolation valves on a drain line penetration no
periodic (3 monthly) functional test is provided of the automatlc actunation (closing) signals. A yearly
executed cycling test however is provided.

Investigation of the reasons for this missing functional test showed the following;:

According to the original design the penetration was operated originally in open condition, which gave

- rise to a siphon, when the sump evacuation pumps were stopped. In order to correct this situation the

operation mode was changed for both penetration isolation valves: a modification performed in 89 made
that both valves received an automatic closure signal when the evacuation pumps are stopped. As a result
of this modification, it was also necessary to make modifications to the automatic functional test logic in
order to be able to bypass the latter signal for testing purposes of the containment isolation signals. The
latter modification was only executed on one of both valves for unknown reasons. For the second valve the

. functional test requirements of the automatic actuation signals were even removed from the test

procedures, also for unknown reasons.

At the end of 91 an administrative procedure was written which identifies, for each functional test
requested by TS, the applicable test procedure. For both valves this procedure indicated that the above
mentioned functional tests should be covered by the applicable test procedures. During the review of this
administrative procedure, which required positive verification of. the scope of these test procedures, the
lack of test instructions in those procedures for one of both valves was not discovered.

How the event happened (description of human bebaviour):

At the origin there was a design error (wrong choice of operation mode for penetration valves) which was
discovered during operation and which was the motivation for a design change.

During this design modification conceptual errors were made in the choice of the solution for one of both
valves: for one of the penetration valves the correct actions were taken (adaptation of test logic), where for
the redundant valve on the same containment penetration a different but wrong solution was adopted

- (deletion of the functional test requirements from the test procedures). The independent design

modification review process organised by the plant was not successful in identifying this anomaly.

During the independent activity of verification of test procedures in 91, the anomaly of a lacking
functional test for this valve, was not discovered either. According to the investigation results of the
licensee this would be due to the lack of awareness of the importance of functional test requirements with
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the people in charge of this review task. Instructions would not have stressed suff1c1ently the importance
of this task.

Why the event happened (analysis of the human behaviour):

the individual:  failure to detect incoherence between procedures (lack of test instructions in test
procedures) during review task

the group/team: failure of engineering team to define a consistent and correct design modification
solution for both containment penetration valves

the organisation: failure of the organisation to detect the existence of different design modification
solutions for redundant equipment (including failing document control)

failure to provide adequate instructions for independent procedure review task
the technology: inadequate original design of the system

Corrective actions:

Some actions have been taken by the utility between 89 and 94, which should decrease the probability of
occurrence of similar events: improvement of administrative procedure for modification control (provision
of exhaustive checklist) and designation of project leaders which bear responsibility for the initiation and
follow-up of such modifications. These (corrective) actions can be situated at the organisational level.

Additional corrective actions were defined with regard to the resulting consequences of this event:
correction of test procedures and correction of the design modification. '

Human Factors lessons learned:

Insufficient provision of independent control on results of the design modification process and lack of
clear designation of related responsibilities resulted in erroneous implementation in detail of a design
modification which was agreed upon in principle.

Insufficient task specification leads to inadequate procedure review process (according to licensee incident
report).
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EVENT TITLE: TS SURVEILLANCE REQUIREMENT FOR FILTER TESTING
NOT RESPECTED

Conditions prior to the event:

Plant in start-up after refuelling outage.

Chronological description of the event:

On the 21 February (at the beginning of the outage) it.was noted, during a periodical check of the active
charcoal filters by the radiation protection department, that the working time of one of the two filter
batteries (2 train system) of the safety ventilation system of the nuclear auxiliary building was 708 hours.
The maximum working time without filter (efficiency) testing allowed by TS amounts to 720 hours. The
document on which these data were noted was transmitted to the operation department, without formal
request to switch the ventilation system to the second train.

During the outage the ventilation system was used because of fuel assembly manipulations in the storage
pools situated in the nuclear auxiliary building.

On the 22 march (at the end of the outage), during the next periodical check, it was discovered that the
working time for the same filter battery was 895 hours, which showed a violation of TS surveillance
requirements.

The filter had been tested the last time on 16 December 92. A new test of the filter after the discovery of
the TS violation showed that the requested efficiency was still respected.

How the event happened (description of human behaviour):

Failure of the radiation protection department to bring the close reaching of the TS limit to the attention of
the operation department and failure to initiate efficiency testing of the filter battery (the responsibilities
for this latter action is not identified in the incident report)

Failure of the operation department to note mdependently the small margin to the TS limit for the
operation time of the filter.

The analysis of the incident showed that the periodical (monthly) checking of the operation time of the
filter batteries, which- is performed by the radiation protection department, lS not formalised by a
procedure.

The analysis showed also that some (TS related) filter batteries are not equipped with a working time
counter. :
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Why the event happened (analysis of the human behaviour):

the group/team:

the organisation:

the technology:

Corrective actions:

the organisation:

the technology:

lack of attention to TS requirements by RP staff

lack of adequate attention of operation department staff to TS related data
transmitted by RP department :

lack of effective communication between RP en operation department

lack of formal follow up of TS requirements and lack of corresponding control
procedures that are effective in ensuring respect of TS requirements concerning
filter testing

lack of equipment which allows easy surveillance of TS requirements (lack of
working time counters on some filter batteries)

a formal procedure is written for follow up (periodical checking) of working time of
filter batteries, to be performed by RP department in collaboration with operation
department; this procedure will provide in the elaboration of a formal work order to
the operation department for switching of ventilation trains when required by
operation times o ' ‘ ‘

installation of working time counters on filter batteries which do not have them

lacking issue in LER: clarification on allocation of responsibility for initiation of filter testing, when

required by TS (organisational level)

Human Factors lessons learned:

Lack of clear agreements within the organisation (and formal procedures), regarding responsibility for TS
surveillance requirements and actions to be taken when needed, resulted in a TS violation.
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EVENT TITLE: | TS SURVEILLANCE REQUIREMENT ON DIESEL GENERATOR
' FUNCTIONAL TESTING NOT RESPECTED -

Conditions prior to the event:

Plant at full power.

Chronological description of the event:

In January 94 the preventive maintenance planning for the 3 diesel generators of the second level
protection system is fixed: train B during weeks 10 to 12, train R during week 13 and train G during week
14. In order to avoid functional tests of a DG when one of the three is unavailable due to maintenance, it is
decided to switch the planning of the monthly slow starting tests of the DGs of trains G and B: train G
should be tested in week 8 in stead of week 10, as foreseen in the official test planning.

During the week 8 it is forgotten that a switching of trains had been decided at the beginning of the year
and the DG of train B is tested in stead of train G (in accordance with the official test planning).

- The week before the start of the preventive maintenance of the safety trains ‘(wéek 9), the output of the test

management program is reviewed again and it is noticed that a 3 monthly functional test of the quick start
of the DG of train G is planned for week 10. Taking into account the 25% extension allowed by TS on the
test interval it is decided to postpone the quick start test to week 13 and to modify the original
maintenance planning by switching of the preventive maintenance of trains R and G. The software which
is used for management of periodical tests did not allow to indicate at the same time the 3 monthly quick
start functional test requirement and the monthly slow start test requirenient (the former information
blocking the latter information, because if a quick test is performed a slow test is not needed).

On the 22 march (week 12) the safety department informs unit 2 of the TS violation regarding the slow
test requirements for DG train G. :

How the event happened (description of human behaviour):

During the planning of the preventive maintenance of the DGs of the second level protection system an
incomplete review was made of the impact of this planning on the TS test requirements (only the impact
on the monthly slow start test was noticed, no attention was given to the 3 monthly quick starting tests).
This resulted in an incomplete review of the test planning, misinterpretation of the output of periodical test
management program and last minute changes of the maintenance planning a few months later.

The decisions taken during the fixing of the maintenance planning (switching test planning of trains G and
B) were not respected (the LER does not explain why this happened).

During the evaluation of the output of the surveillance test program it was not noticed that, the original
test planning requested during week 10 as well the monthly slow starting test as the 3 monthly quick
starting test. The output of the program did not mention explicitly the monthly test (automatically
suppressed by the program sofiware because of need to perform also quick starting test during that week).
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Why the event happened (analysis of the human behaviour):

the group/team: the team responsible for the planning of preventive maintenance activities did not
adequately verify the total impact of their maintenance planning on the fulfilment of the
TS test requirements

the team responsible for the review of the respect of the test planning, shortly before the
starting of the preventive maintenance campaign, did not verify the respect of the
monthly test requirements (judgement only based on output of test management program,
which did not mention this monthly test because of need to perform also 3 monthly quick
start test); misinterpretation of information provided by test program

the organisation: the plant organisation did not provide for a system, which allows to keep track of
decisions concerning changes to the test planning, nor to keep track of the fulfilment of
TS requirements (the violation was only noticed later by the security department at the
site level)

the technology: the program used for management of periodic tests did not allow to indicate separate
' (monthly) slow start test requirement, if in the same week also a (3 monthly) quick sta
test was required . ;

Corrective actions:

the organisation: modification of the test management program in order to be able to keep track of the
fulfilment of TS test requirements (weekly edition of tests delayed with regard to the
nominal prescribed test interval (use is then made of 25% test interval extension
allowance)

the technology: improvement of the same program in order to be able to keep track both of slow and
quick start test requirements for DGs (in addition to modification of slow start test
procedure which indicates that this test should not be performed if during the same week
a quick start test is planned)

Human Factors lessons learned:

Several barriers, which should have permitted to verify compliance with TS test requirements (review of
maintenance planning on test planning and independent review of TS test requirements shortly before start
of maintenance campaign) were broken, which resulted in the violation of a TS requirement. Improvement
of means which support the organisation in keeping track of TS test requirements was judged to be
needed.
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EVENT TITLE: SPURIOUS ACTUATION OF A SECOND LEVEL PROTECTION SYSTEM

Conditions prior to the event:

Unit in refuelling outage. Primary pumps are stopped.

Chronological description of the event:

On the 26 may the power supply to a cabinet in one of the trains of the second level protection system
(automatic protection against external event) was cut, in order to perform a modification intervention on
the protection logic associated with the temperature measurements of the primary loops. The same cabinet
provided power to the second level protection logic which actuates on high speed of the primary pumps.
The information that the corresponding protection was in a tripped position (fail safe logic) was provided
in the control room by an alarm on one of the safety panels.

During the same shift it was decided to perform a modification intervention in a cabinet of a second
protection train (installation of alarm for loss of SC system). This cabinet provided also power to the high
primary speed protection logic of this second protection train. The cutting of power to this second cabinet

- resulted in the spurious actuation of the corresponding protection sequence (2/3.logic) . The consequences

were mild (start-up of some second level protection systems).

How the event happened (description of human behaviour):

During the evaluation of the second planned intervention it was thought by the operating team that there
was no risk for interference between the two interventions in different protection cabinets. So the decision
was made to derogate to the general rule that interventions on reactor protection cabinets should only be
planned and executed train by train (to avoid spurious actuation). The presence of the alarm in the CR,
indicating the tripped posmon of the high primary pump speed protection logic in the train in which the
first intervention was going on, was ignored and allowance was given to the maintenance team to proceed
with the second intervention.

" Why the event happened (analysis of the human behaviour):

the group/team: lack of attention within and follow up by the operating team regarding the presence of
alarms in the CR, which are due to a planned intervention in one of the protection logic
cabinets

Jjudgement error by operating team in the evaluation of the second planned intervention
(lack of depth in review of possible interference risk between the two interventions)

the organisation: allowance of practice of derogation to a general rule (no simultaneous intervention in two
trains), without providence of adequate formal instructions for necessary precautlons and
verifications to be respected/performed
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the technology: a large number of alarms are present in the CR during a refuelling outage; these alarms
reflect the normal state of the unit (main coolant pumps out of service, low primary
pressure,...) or are due to ongoing interventions; this large number of alarms is difficult
to manage '

Corrective actions:

the group/team: retraining of operating teams (CR staff) regarding the handling of CR alarms

the organisation: review of the maintenance procedures for intervention in reactor protection cabinets
(provision of explicit instructions for verification of the status of the corresponding
reactor protection cabinets in the other protection trains; a printout of the existing alarms
associated with tripped RP bistables should be obtained and verified before starting the
intervention)

the technology: recently it has been decided by the plant, as a result of this event and other similar
problems with alarm handling, to install an “alarm masking system” which switches off
the “normal” alarms

Human Factors lessons learned:

Carelessness from the part of the operating team, when reviewing the planning of interventions in different
trains of the reactor protection logic circuitry, and lack of formal instructions in procedures regarding the
necessary conditions to be verified before an intervention in a RP control cabinet may start, resulted in the
spurious actuation of reactor protection systems.
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EVENT TITLE: TOTAL UNAVAILABILITY OF FIRE PROTECTION SYSTEM DURING
REFUELLING OUTAGE

Conditions prior to the event:

" Plant in refuelling outage. Maintenance activities ongoing on emergency safety systems, safety train by

safety train.

Chronological description of the event:

Each of the three fire protection pumps has a common water intake with the corresponding train of an
emergency cooling water system. In service inspections had to be performed on components of a system -
which is also supported by this emergency cooling water system, This intervention, which was performed
train by train, required a draining of the common water intake collector. The fire protection pumps were
also disconnected from their power supplies, train by train, in order to avoid dry running of the pumps. At
the end of the intervention on the last two trains, the system was administratively depadlocked and the
systems depending from the common water intake were formally requalified, with the exception of the fire
protection pumps which remained disconnected. This resulted at least from 9 April in a TS violation
(minimum of 2 pumps required; status of the third pump before intervention which started on the 14 April
unknown). On the 14 April a work request is entered for intervention on the third train of the fire
protection system.. This intervention is allowed by the operation staff, believing that the two otber fire
pumps were operable. This resulted from the 14 April in a total unavailabilty of the fire protection system
(in addition a connection between the fire protection systems of the Doel 3 and Doel 4 units, which is not
submitted to TS, was also closed at that time). On the 15 April a contractor firm performed an unrelated
functional test of a component of the fire protection system, by which the lack of pressure in the system
and the refusal of the pumps to start was noticed.

How the event happened (description of human behaviour);

Omission of the operators to apply a formal administrative procedure for notification of unavailable safety
systems in the case of the disconnection of the fire protection pumps. This resulted in a situation that the
status of these pumps was not formally documented in the control room.

Omission of the operation staff to reconnect the fire protection pumps to their power supplies at the end of
the intervention of the corresponding safety train.

This omission was not noticed during the formal requalification of the corresponding safety train which
did not cover the fire protection system (for requalification purposes use was made of a predefined
procedure based on a predefined padlocked state of the system, whlch did not cover cases with need for
drainage of the system).
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Why the event happened (analysis of the human behaviour):

the group/team: omission of operation staff to apply administrative procedure for formal notification of
ioperable safety systems

omission of operation staff to reconnect fire protection pumps to their power supplies at
the end of the intervention

use of a predefined requalification procedure which did not cover fully case with
drainage of the common water intake

the organisation: lack of padlocking and requalification procedures used during refuelling outages, which
were fully adapted to the case of drainage of the common water collector.

Corrective actions:

the group/team: indoctrination of operation staff to use administrative system for notification of
inoperable safety systems

the organisation: review and adjustment of padlocking procedures for handling of induced ‘inoperabilities

Human Factors lessons learned:

Lack of application of formal procedures for notification of inoperable- safety components resulted in loss
of knowledge in the control room about operability status of a system. ’

Lack of procedures adapted to each foreseeable situation led to the use of standard requalification
procedures which did not cover the encountered case, resulting in omission to reconnect and requalify
safety system after intervention. ' :

32




. | " NEA/CSNI/R(97)15/PART2

EVENT TITLE: .FUNCTIONAL TEST OF INSTRUMENTATION CHANNELS REQUIRED
BY TS NOT PERFORMED WITHIN PRESCRIBED TEST INTERVAL

Conditions prior to the event:

Plant in cold shutdown.

Chronological description of the event:

The 3 monthly functional tests of the instrumentation channels, belonging to one of the polarities (trains)
of the second level protection system, are started by the I&C department during the revision stage
corresponding with the preventive maintenance of the safety systems belonging to the corresponding
safety train (i.e. from 20 to 23 June). During this stage of the outage only 34 of the 59 to be tested
channels could be handled. Provisions were taken by this department to proceed with the performance of
the 25 remaining channels in the following days. Because of interferences with other outage activities
these tests could not be handled as fast as foreseen. '

The 1&C department receives a first warning on the 27 June, by the of the periodical test management and

- control program output (list of tasks to be finished urgently), that the remaining functional tests should be
executed at the latest on. the 30 June (this latter date corresponded to the maximum allowed testinterval by
TS increased by the 25% extension allowed for exceptional application). On receival of this warning the
I&C department takes immediately the necessary measures to perform the remaining tests before
expirance of -this limit date. The functional test are then started after allowance of the operation
department on the 30 June. Later that day the allowance for test performance is withdrawn, because of
requalification testing on the mechanical system of an other polarity. This Situation resulted in a violation
of TS requirements for the functional testing of 4 channels belonging to the cold shutdown cooling
protection system. ’

This violation was noticed on the 4 July, when the output of the functional test management program
- (second warning), alarmed the utility that the TS limit date had been exceeded. The necessary measures
were taken to perform the functional channel tests on the same day.

How the event happened (description of human behaviour):

The foreseen planning/execution of the functional channel tests (from 20 to 23 June) by the 1&C
department, which is responsible for compliance with TS regarding functional tests of instrumentation
channels, was already late when compared to the nominal testinterval prescribed by TS (end of nominal
test interval corresponded with 7 June). This means that use was made in this planning of the 25% test
interval, allowed for exceptional use (no systematic use for convenience is allowed by TS).

When the execution of the functional tests for the remaining channels could not be finished on the 30
June, as requested by the list of urgent tasks, because of the withdrawal by the operation department of the
allowance to perform the tests, the resulting risk of exceeding a TS violation was not reported to the
appropriate management level by the involved 1&C staff. In fact it was argumented by the involved 1&C
staff that the limit date provided by the computer output was misinterpreted (interpreted as not including
the 25% testinterval extension). No action was taken to proceed with the functional testing until a second
warning was received on the 4 July.
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Why the event happened (analysis of the human behaviour):

the group/team: no reporting to appropriate management level by I&C staff of (possible) TS
consequences related to further delay of execution of functional test beyond limit day of
30 June

reported lack of knowledge (misinterpretation) regarding meaning of limit date for
testing provided by computer list

the organisation: late planning by I&C department of functional tests of protection instrumentation

channels, no adequate provision for unforeseen occurrences which could disturb test
execution

inadequate training on interpretation of periodical test management program output and
insufficient indoctrination of responsibilities regarding TS compliance

Corrective actions:

the group/team: making all plant staff of departments, responsible for compliance with TS surveillance
requirements, aware of the importance of and consequences related to non comphance
with TS and stressing their responsibility, including reporting duties

the organisation: additional training about the way limit days for test execution are calculated by the test
management program

planning of functional tests of reactor protection instrumentation channels and logic
circuitry will be formally handled in the outage planning

Human Factors lessons learned:

Inadequate planning practices of functional tests, combined with insufficient awareness of executing
departments regarding their responsibilities towards related TS compliance resulted in a TS violation.
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EVENT TITLE: FUNCTIONAL TEST OF NUCLEAR POWER RANGE CHANNEL NOT
PERFORMED WITHIN TEST INTERVAL PRESCRIBED BY TS

Conditions prior to the event:

~ Plant at full power.

Chronological description of the event:

‘At the end of June 95 a program managed by the maintenance department provides the list of test
procedures to be performed by this department in the following month. In accordance with this list, the
maintenance department (I&C section) introduces the next day a request for work permit for executing
during the first week of July the functional test of a nuclear power range channel, belonging to the reactor
protection system and submitted to TS. Because of the fact that this test did not figure in the weekly test
programme, which had already been planned, the work request is refused by the operation department. The
functional test has to be performed every 3 months. The last execution was on 19 April. The ultimate date
for execution, taking into account a 25% allowed extension on the TS interval, was 18 August.

During the planning meetings between the I&C section and the P&OS department of July the test is
verbally postponed to the first week of August (the tests are normally planned in such a way that every
week of the month only interventions are programmed on 1 train; the first week of every month
corresponds to the train to which the affected power channel belongs). However the test is for unknown
reasons not performed during that week. This is noticed again during the planning meetings of Augnst and
the test is for a second time postponed to the 1% September, without taking into account the resulting TS
violation.

The 1% September the test is not performed because of work overload of the I&C staff (repair mtervennon
on incore instrumentation) and the test is for a third time postponed.

On the 7 September the Safety department of the Tihange site informs unit 2 of the TS violation after
~ which the test is promptly executed.

How the event happened (description of human behaviour):

The first requested performance of the functional test was refused by the operation department because
this request came'to late (not taken into account in the test planning of the operation department for that
week). . :

The second time the preplanned test was not executed by the I1&C department. The reasons are not known
(not provided by incident report).

The third time priority is given to an other less urgent intervention of the 1&C-staff, planned for the same
day. ‘
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During the monthly planning meetings with the P&OS department these non-executions -are noticed and
each time the test is postponed to the following month, without taking into account that the test is
requested by TS. There is no weekly reminder of not executed tests managed by the maintenance
department, as this is the case for the tests managed by the operation department.

Finally the TS violation is noticed during a routine checking by the site based Safety department.

Why the event happened (analysis of the human behaviour):

the group/team: lack of awareness during the monthly planning meetings of I&C section staff as well as
P&OS department staff that functional test was requested by the TS, resulting in
recurrent postponement beyond the TS allowed test interval

the organisation: lack of distinction between TS related and not TS related interventions (tests) in the lists
of tests to be performed, which is managed by the maintenance department

lack of means to notice at the unit level that TS related surveillance requirements,
managed by the maintenance department, risk not to be performed within the prescribed
intervals (lack of control of test execution)

Corrective actions:

the organisation: independent control by P&OS department of all TS related periodical tests (including
tests managed by the maintenance department) by inclusion of these tests in the
management program of that department

improved indication of TS related periodical tests in list of planned interventions of the
maintenance department ’

automatic weekly retrieval of list of delayed interventions also within the maintenance
department

systematic reporting of refused work request to ﬁpper staff level in order to be able to
decide on the urgency of the intervention

Human Factors lessons learned:

Lack of awareness of plant staff of TS related character of periodically programmed functional test of
instrumentation channel, compounded by lack of independent system which reminds plant staff of test-
backlog, results in violation of TS (maintenance staff less TS-minded than operations staff 7).
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GERMANY
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GERMAN REPORT TO THE JIAEA-CM
“REPORTING HUMAN DOMINATED OCCURRENCES IN NPP EVENTS
TO IAEA INCIDENT REPORTING SYSTE

This report discusses the main aspects of the above mentioned document. This report includes no final
assessment of the methodology used.

Structure of the Catalogue and Assessment Criteria

The catalogue of the Socio-Technical System approach (STS) described in the above mentioned document
contains 5 primary domains (individual, group, organisation, technology, extra-organisational environment
and 10 secondary domains (characterising the 10 possibilities of links between two different primary

domains). A set of HF-relevant aspects is listed for each domain, which may be significant during events.

To classify an event according to HF-relevance, the analyst proves the occurrence of these aspects like a
check-list.

The catalogue shall be discussed with respect to the assessment criteria:

e classes/categories;

* methodological approach of the event classification;
o usefulness of application of the catalogue;

e practical application of the catalogue.
Classes/Categories

The STS approach with the above mentioned 5 domains reflects mainly inter-personal factors and group
relationships, which influence human reliability.

In the structure there are missing significant aspects used for ergonomic analysis like aspects -of task
description, task distribution, and task processing as well as the performed actions.

Methodological approach of the event classification

Discussing the methodological approach, one has to be aware that STS is not a full error model. STS is
focusing on causes and not on the occurred errors (omission, commissions, mixing up errors). The main
steps to assess failures (distinction of events into occurrences and failure identification) are not supported
by the structure of the catalogue. Furthermore, to some extent, errors and causes are mixed up in the HF-
relevant aspects (especially concerning the 1nd1v1dua1 domain). Summarising, STS is not complete
concerning:

* possible error types (omission, commissions, mixing up errors);

e possible causes (HF-relevant aspects in the catalogue);
e possible error sources (may only be identified by the major domains).
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Concerning the error types only some domains (especially the domain “individual”) are focusing on
omissions. Commissions or mixing up errors are not considered.

Concerning possible causes, some are mentioned as HF-relevant aspects in the catalogue. The list of HF-
aspects is open and may be extended. In the current state, the list remains uncomplete (ergonomics is
neglected for instance). The following detailed observations concerning HF-relevant aspects should be
highlighted: '

e To some extent errors and causes are not sufficiently distinguished (difference of errors and causes

" referring to the physical actions in the plant or referring to managemerit).

e The causes mentioned in the different domains are overlapping to some extent (see Table 1).

o The aspect MMI is only focusing on control boards, other ergonomic aspects (e.g., local working
conditions) are not considered.

e Information about the tasks on the plant (or of the management) are missing.

The possible error sources are structured and hence limited by the given domains. The main contributing
factors are covered by this procedure. However, the following observations should be additionally
considered:

e interrelations between more than two domains;
e event specific causal relations (e.g., dynamics of the situation)

Typical interrelations between more than two domains are bad ergonomic design that is compensated by
the knowledge of the operator (in terms of STS linkage between category 1 and 14). The STS may
describe such an interrelation only by using two separated. descriptors. The causal link cannot be
described with this procedure (e.g., both descriptors may be used for two independent faﬂures within one
event).

Event specific interrelations cannot be modelled by STS at all (e.g., contributing factors to erroneous
reactions by discovering latent failures).

Usefulness of application of the catalogue

The procedure should inform about safety barriers broken (applicable systematic failures) and the'
effectiveness of corrective measures.

The STS is a method that identifies main contributing factors. The contributing factors mentioned have
been published before in numerous taxonomies which are in daily use. The specific value lays in the
superordinated structure (domains of the STS). The main advantage of the method is the systematic
consideration of factors outside of the working environment of the operators, especially regarding
organisational and extra-organisational factors.

The causal interrelations to the work environment are not respected. Therefore, a safety-related

assessment of the broken barriers is not possible. The effectiveness of the corrective measures cannot be
assessed either, because these are not listed in the event classification.
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The STS is cause oriented. A retrieval from the IRS database could not select events according to failures
observed, i.e. the user could not identify similar events with the same failure mode using only this
classification scheme.

There is no relation between the existing technical IRS codes and the proposed classification.

Practical application of the catalogue

The STS cannot be applicated as a classification methodology for events, if no contributing factors (“root
causes” or contributing factors) can be identified. The total number of classification possibilities of the
STS is at least 207 (28 main classes and sub-classes), which have to be checked for each event. These
classes have to be considered step by step, because there is no short-cut provided by the procedure based
on previous information.

In our view, a procedure would be more helpful if:

e failure types and erroneous actions are respected;
e uncomplete event information can be handled, and
¢ it minimizes the efforts for analysis and classification.

The STS prescribes the answers but does not provide the relevant questions.” In the frame of international
reporting systems, especiallly the IRS, analytical procedures may be more helpful to collect the necessary
information. This procedure could provide:

e a complete HF relevant event description (e.g., failure types, contributing factors and their
relationships); : :
e classification and analysis of uncomplete information regarding an event, and _
s reduction of the effort in comparison to STS to consider the state of the art on personnel, ergonomic
* and organizational failure mechanism.
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SWITZERLAND
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PWGI1/ETF TASK 6

COMMENTS TO THE APPLICATION OF JAEA-J4-CS-101/94 AND THE PROPOSAL FOR
NUREG-1022 REVISION 1 TO THE EVENT ANALYSIS

1. Introduction

In order to try the proposed event classification scheme, HSK did an analysis of a recent event that was
fresh in the memory of the investigators. The event itself may be typical for the majority of the reported
events in Switzerland.

Typical means, that we have only few events with errors done by operators but much more events with
latent failures involved. Even events with operator errors usually don't lead to reported events because the
consequencies are blocked by foreseen active barriers. Only if one or more of these barrier is not effective,
a reportable event (according to Swiss regulations) occurs. The reason for a non-effective barrier is in the
majority of the cases a latent failure.

Therefore almost every reported event with human. factor contribution has a latent failure involved.

The analysis of latent failures (compared with operator errors) imposes some problems due to the fact, that
the information sources are rather poor:

a) not necesseraly in originally written form or electronically stored
b) based on (old!) memory
¢) based on aésumptions (involved people evtl. no more available, e.g. from contractors)

' d) risk of blame after revealing personnel mistakes

2. Information collection process

2.1 Operator Errors

Operator errors, if committed in the control room, are usually immediately detected, observed and
recorded. The strong supervision system for operators guarantees a good traceability of the sequence that
lead to the error. The error analysis is rather "simple" since the involved people are available, the memory
is fresh and records of the actions (even electronically stored) are avallable

Shift operators are strongly linked to the process and know that an error is an mdlcatlon of a weakness and
has to be reported to remove the weakness.
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2.2 Latent failures

Errors that lead to latent failures are committed far back in time, usually during a very hectic outage period
with poor control and supervision, under time stress, under bad working conditions and usually with very
poor documentation. The analysis of such events is very difficult, since involved people may be no more
available or traceable (e.g. contractors) or the information based on their memory is very unreliable. Since
maintener often work without any checklist, written documentation is very poor and does not cover details
needed for the error analysis.

Maintenance people work usualy more on a detailed aspect of the whole process and often do not see
directly their responsibility for the safe operation of the plant, also due to a lack of an overall view on the
significance of each component. Mainly mainteners from contractors do not have the feeling of ownership
as people of the staff of the plant. They rather tend to have good records in maintaining time schedules and
.in the number of components completed in time in order to be hired for the next outage.

We got the experience that the sequence that lead to the latent failure is very seldom traceable.

3. Prerequisites for complete information
In any case, the information collection process needs some background culture. This culture Has some
basic character@stic : )

a) openness

b) blamefree

¢) the knowledge that errors don’t have to do anything with morale

d) the knowledge that errors are the expression of some weekness in a system, in an organization
and may be in an individual, but they are a basis for improvement. .

4. Current Practices in Switzerland

In Switzerland the events reported and also the reporting guidelines (HSK-R-15) are very much technically
based. Besides a list of very raw examples, there is no regulation on reporting HE-related events.

A year ago HSK asked all NPPs about their activities in HF-related root cause analysis and asked them to
promote this subject. The answers indicate a positive attitude towards HF-related root cause analysis, but
we know that such a process takes time to be introduced.

A recent OSART Mission in one of our NPPs has indicated the need for an improved event analysis. In the
follow up actions the plant initiated a root cause analysis program for HF-related events based on HPES.
This introduction process is very delicate and the HSK tries to do a "contactless" observation. The aim is,
not to intervene the process but to observe and to understand it. The HSK has the right and the
possibilities to look into the collected information, but it is not forseen to distribute them to a wider public.
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5. Comments to the two distributed documents

The NRC Proposal (for planned NUREG 1022 Revision), as a checklist for information gathering was
found to be a very good example to ensure that all HF relevant information is collected. The examples
given was found to be very complete and also give indications for additional questions and investigations.

' We have distributed the document to NPPs and are waiting for comments.

Also the JAEA Working Material provides a structured way for information collection, classification and
report writing. It was found that, in order to apply this guidelines, it would be a prerequisite, to have the
document as a checklist during the information collection. Only then the classification and coding is
appropriate.

4. Questions to ""HF in the IRS-System"

" The intent of the IRS system is to give operational feedback to the nuclear industry, in order to identify -

common weaknesses in different NPPs and to remove them in a joint effort.

But are the cultural differencies between countries not too big to prevent such an intention? Are the NPPs
ready to do such an analysis? Are the plants ready to share this information on an international level?

To motivate NPPs to do such an extensive report, there must be a benefit for them. What is this benefit? Is
it accepted as benefit?

Usually recommendations for organizational changes are found an annoying interference. The price for the
"benefit" would be to bring internal organisational deficiencies to the "public" by the IRS system. Are
plants ready to do this? Or will the information be so week that an appropriate classification and
information extraction still is not possible?

We think it is not the objective of this Task 6 to give an answer to above questions. But the questions
should be kept in mind during the development of a reporting procedure in order to find a good acceptance
of such a system.
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1A '
As promised, | have found some time to apply tha M coding 1o two UK nuclear
industry event reports. Rather than spend time cuttlgg and pasting the ssctions
of our original NUPER report into . IRS format specifiediin section §, 1
concentrated on trying to understand the structure end logic behind the codas.
The logic was fine but my biggest difficufty came when trying 1o interpret the
linkages betwean the five principal domains. [t wag somatimes hard to decide
which domain or ’link’ to categorise the raot causes under - and | suspect that)  *
probably haven’t got it right! Perhaps it is becausa the headings and options are
dispersed over several pages in textual form rather then the tables that we ara
accustomed to. '
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to de-personalise the reports sinca they are axiracted from NUPER, which Is a
restricted database. Central Feedback Unit in Nuclear Electric Limited are maraly
custodians of the UK stations’ data. .

! shall be interested to note the progress made, and m conmbute further if
invitad.

Yours sincerely.

Ceantral Fee&back Enginear

—

| ! Ragiceanas «ITas amed Wiar
H Earrwood §loncmar KA 3KE
: Raglmtered T Lophiont and Uoeles
| Amembar of the Sritish Enwrgy Group Arcjapovad (o0 DTS

4e




NEA/CSNI/R(97)15/PART2

PLANT EVENT REPORT
Note: Use of square brackets, [ ... ] in the report indicates that station-specific data has been
removed
PER No.: [report identifier]
Title: Site Incident Declaration after Leak of Clean CO2 on [date]
Station: [station]
INES Rating: 1 Report Status: Final

Event Date:  [deleted)]

Event Tire:

SUMMARY

A leak of clean CO2 from the [**] high pressure CQ2 ring main on [date] led to the declaration of a Site
_ Incident. The leak of approximately 75kg of CO2 occurred when the CO2 ring main was being
repressurised at the end of the triennial outage of Reactor [ number].

The leak was caused by:

- Six vent plugs removed from pressure gauge valve manifolds on the CO2 ring main, as part of the
isolation for work on the ring main, were not replaced.

— Four of the sixteen CO2 ring main SRVs removed from checks reqmred under the Pressure Systems
Regulations were incorrectly refitted into the ring main.

GENERIC ISSUES AND LEARNING POINTS

1. QA requirements of Business Arrangements, in particular:
- - CV and quality of contract supervisors and staff employed to do work;
- quality of work actually performed and the need for NE overview;
- compliance with contract details/negotiations.

2. The control of additional safety precautions on safety documents.

3. ~ The arrangements for handing plant back to Operations following maintenance.

4. Recognition of need for risk assessment of potential hazards following maintenance on CO2
plant,

DESCRIPTION
On the [date] the outage planning group issued the High Pressure (HP) CO2 ring main relief valve work

pack to the [contractor] Liaison Engineer for preparation and checking purposes. Also on the [date] the
[contractor] temporary staff (20 off) reported to their site supervisor for work.
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On the [date] the ring main was isolated, depressurised and pressure gauge valve manifold-vent plugs were
removed and safety document ‘A’ (**’A’) was prepared detailling the points of isolation and the fact that
the vent plugs had been removed from the pressure gange valve manifolds.

[**] ‘A’ was issued on the [date] and the work pack was issued to two [contractor] temporary contract
fitters to remove, test and refit the HP CO2 ring main SRVs. The valves were removed, overhauled and
tested with no problems encountered. However when the valves were refitted to their ring main the
flanged joints were incorrectly reassembled, an error that was not noticed by the fitters or checked by their
SUpErvisor.

During the period that the valves were being worked on, the isolation for [**] ‘A’ was cascaded into other
[**] isolations to allow outage work on other plant to proceed. Subsequently when the CO2 SRV work
was complete [**] ‘A’ was cleared and cancelled on [date]. This resulted in the filing of [**] ‘A’ and the
removal of a single Lock Out Bar (LOB) lock as the isolation keys were trapped by other cascaded LOB
locks. On the [date] the final cascaded [**] (‘X’) was cleared and cancelled making available LOB keys
from isolation ‘A’. The information regarding the removed vent plugs on isolation ‘A’. The information
regarding the removed vent plugs on isolation ‘A’ was not on or relevant to [**] X,

On the afternoon of [date] a Plant Operator (PO) was issued with all the relevant keys and a Reactor Start
Up Check-sheet (RSUC) for the Reactor [number] HP CO2 ring main and requested to
deisolate/repressurise the ring main as CO2 supplies were required for fuelling machine operations that
afternoon. '

The PO asked for a Plant Item Operating Instruction (PIOI) and a Health Physics Monitor to help him
carry out the work. The Plant Engineer and Foreman indicated that the RSUC would be sufficient and that
HP cover was not available and stated “the ring main should be OK”.

The PO then began to prepare the ring main for return to service using the RSUC. Before he pressurised
the main, he contacted the outside PO for assistance and was told that he was not available due to other
work. The PO believed that the ring main was required in service as soon as possible so proceeded to
‘crack’ open the HP R[*]/R[*] CO2 interconnector valve [rumber] (which is remote to the location of the
ring main SRVs). He then proceeded to the R[number] ring main to check for leaks. On the way he
received a radio call to telephone a colleague who was wanting advice on some Gas Circulator operations
in [**] quadrant. The PO then used the telephone to contact the Operator in [**] quadrant and spoke
briefly with him. On walking past the stairway leading from the O metre level to the Bypass Gas Plant
Control Room, the PO heard a gas escape. He quickly informed his colleague in [**] quadrant that there
was a leak and he suspected that it was CO2 escaping from the HP ring main.

He then went to the BPGP control room area and it was obvious that the leak was from the adjacent valve
room/corridor, containing the ring main SRVs, and that it was a serious escape of CO2. The PO
abandoned all attempts at isolating the leak and closed the valve room door, warned the CCR via his radio,
and then proceeded back to isolate the [number] interconnector valve.

The CCR staff announced an evacuation of the Radiation Controlled Area (RCA) via the public address
(PA) system. There were 80 people in the RCA at the time and after consulting the duty Emergency
Controller a Site Incident was declared to ensure evacuation of the RCA.

The PO returned to the R[number] CO2 ring main valve room with a repair team using breathing apparatus

and ascertained that the majority of the leakage was from a number of pressure gauge valve manifold vents
that were open. The vents were closed and plugged, however, gas leakage was then discovered from CO2
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Relief valve [number] which was isolated. As no further leakage was apparent the repair team left the area
having provided extra ventilation, positioned CO2-~in-air monitors and posted warning notices in the area.

ASSESSMENT

Inappropriate Action 1

Contractors staff arrive concurrent with outage commencement on [date]. Twenty of their twenty-four
fitters had not been employed before by [contractor] and had been employed by an agency on behalf of
[contractor]; a further three experienced fitters arrived a week later. This meant that the training and
competence assessment of most of the [contractor] staff:was carried out on-the-job (except for one session
where a bench demonstration of valve packing was carried out).

The company were visited by the Outage Manager and Turbine & Boiler Group Head and given the offer
of early paid attendance; for induction training, site familiarisation etc. This offer was not taken up,
however and the precise reasons for this are unknown; although it is now known that the contractor had
several concurrent jobs at different stations.

Inappropriate Action II

The details of the [type] plug removal (used to depressurise the pipework and ensure continued hold
. down) were detailed on the safety document for the work on the CO2 SRVs. This information was not put
on a label and placed on the isolation bar as requested by a previous Production Managers memo. This is
a possible Inappropriate Action as there is no formal procedure and its use is inconsistent.

The information was clearly detailed on the Safety Document, however, this was cleared, cancelled and
subsequently filed without the plant being de-isolated due to cascaded Safety Documents trapping the
keys on the LOB. These keys became available some twelve days later on the clearance and cancellation
of the final cascade Safety Document.

The root cause is the lack of a formal procedure to deal with the additional safety precautions taken in the
process of venting and depressurisation etc. These details are relevant to the first safety document and to

the subsequent isolation clearance to endure plant integrity.

Inappropriate Action III

The causes for the incorrect fitting of the CO2 SRVs into the pipework following testing/refurbishment
are:

1) [contractor] were employed under a Business Agreement. Under the Business Agreement
’ the responsibility for the quality of work was delegated to [contractor]. Neither a
Supervising Officer or a Supervising Officer’s Nominee were appointed for this work.

ii) The [contractor] supervisor did not inspect the CO2 SRVs (or visit the location) following
reinstallation into the pipework due to outage workload. This inspection was the means
however by which [contractor] assured the station that quality standards would be maintained
when contract staff that were not familiar with valve maintenance were used.

iii) Station Plant Item Maintenance Instructions (PIMIs) were issued to the contract fitters for
reference (with no check sheets), however, the crucial piece of information regarding the
gasket being made to fit just inside the flange bolts circumference was poorly worded. The
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[contractor] QA Check sheets are very basic and give no technical advice. It is believed
however, if the PIMIs had been followed that a reasonable joint would have been achieved.

) The double raised face flange joints associated with the CO2 SRVs are not common and
require special techniques to obtain a good joint. [contractor] had been informed at a pre-
contract meeting in [date] of the unique nature of raised face flanges.

The root cause is the inadequate training and supervision of the [contractor] workforce by either the
[contractor] or Nuclear Electric Staff.

Inappropriate Action IV

The causes that led to the Plant Operator being issued with an RSUC, which was an inadequate procedure
to de-isolate the reactor [number] HP CO2 ring main and repressurise following outage work are:

i) There had been no assessment of the recommissioning requirements for the CO2 ring main
following outage work by the Engineering & Maintenance Department/Outage Team.

i) The custom and practice is for the Production Department to return plant to service after an
outage using RSUC:s.

The PIOIs for the return to service of the CO2 ring main were inspected and similar weaknesses (no
minimum staff allocation; essentially a valve line-up; and no special precautions) were noted.

The root cause is that the Station had not performed any risk assessment of the hazards in the return to
service of the CO2 ring main following the work that had been carried out on the system durmg the

outage.

Inappropriate Action V

i) The Plant Operator was not aware of an identical event that led to a similar release of CO2 in
[year].
ii) The Plant Operator had challenged the Plant Engineer and Foreman about whether the CO2

ring main was allright. The response that “it should be OK” undermined the Operators
questioning attitude, and his will to insist on another Plant Operator/HP Monitor.

1ii) The Operator-had questioned the use of RSUCs to return plant to service following an outage,
during conservative operation awareness training. The question was however
deflected/ignored by the Operations Engineer giving the conservative operation awareness
training.

iv) The Plant Operator perceived that there was pressure to get the HP CO2 ring main back into

service that afternoon for fuelling machine operations; and was therefore trying to do his bit
in achieving the Station outage d\n'auon farget.

The root cause of the inappropriate action is the inadequate supervisory methods and actions both on the

day of the event and previously on a training day which led to the Operators questioning attitude bemg
undermined.
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ACTION

1.
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Production Department to review and amend as required MCP [**.*] and DIPOI/ [***]/[*#+]
to take account of the following issues:

)

ii)

iii)

A formally agreed means of controlling the additional safety document precautions
i.e. method for controlling vent plugs, fuses etc. so that they are formally locked
off/located at the time of safety document preparation; and can then be identified
and retrieved at the time of safety document cancellation.

A formally agreed means of documenting items in i) above on the safety document;
and the means by which this information can be retrieved even with cascaded
permits. .

A review of the benefits of the last paragraph of section [**] of DI/POI[*#*]/[***]
which vetoes the use of Return to Service Check Sheets during an outage.

Review the adequacy of -the relevant PIOIs in the light of this incident and ensure that they
take account of the return to service requirements detailed.

Site Incident Declaration after Leak of Clean CO2 .

Why the event happéned ?

" INDIVIDUAL

(D

GROUP/TEAM

1)
3

- Personnel Work Practices

absence of a questioning attitude

Communications, verbal and written

. no existing procedure

‘Work norms

station had not performed a Risk Assessment

@ - Supervision
- inappropriate balance between timescales and standards

ORGANISATIONAL AND MANAGERIAL ACTION

2) Procedure and work document development

- lack of formal procedure to deal with venting and depressurisation
3) Training and qualification

- training for contractor’s staff not prov1ded on how to perform atask
o Resource management

- progress not adequately monitored

TECHNOLOGY

) System/component design, construction, configuration
- post-maintenance testing inadequate
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EXTRA-ORGANISATIONAL ENVIRONMENT

)

Contractors

Contractor’s personnel unaware of station
procedures/documents

Linkages between domains

Group/team - ext organ’l envirmm’t

©)
4)
&)
(6
)
®)
&)

STATISTICS

What

Qutage 30

Hours 0

Category

Initiator

Cost

Rating 4

Which

SIMO7
1280
[deleted]

CO-OPERATION WITH CONTRACTORS

Insufficient communication/preparation and assessment of competence of

contractor’s staff in MCPs [**][(*.*.*)][**.*] and [**,*].

As a result of this incident, [**/*/*] (Procedure for the Safe Operation and

Maintenance of Carbon Dioxide CO2 Storage and Distribution Plant) was reviewed;

the document needs updating so that it covers the plant integrity and personnel

safety issues of returning this plant to service.

Representatives from Engineering Maintenance Department and Production

Department to carry out a joint review of MCP [**][(*.* *)][** *] and [***%*] to

ensure that return to service requirements are adequate; to ensure that there is a

mechanism for implementing them; that the Engineering Maintenance procedures

interface with the Production procedures and vice versa.

QA/Engineering Maintenance to rev1ew QA requlrements for business agreements,

in particular:

i) The suitability of contract staff and their training requirements. :

ii)  The provision and use of suitable QA working arrangements as required by
Licence Condition 17 and MCP [*].

ili)  The provision and use by contract staff of NE working instructions.

iv)  The requirements for adequate on the job supervision by contractors.

v)  The need for a NE engineer acting as a Supervising Officers Nominee.

Ensure that all relevant staff know of these requirements.

[contractor] to review their procedures for the selection and training of their staff,

quality control and on the job supervision in the light of this incident.

QA to rearrange their audit schedule to accommodate a compliance audit of the

arrangements six months after the completion of actions 1 and 4.

The contents of this Human Factors Investigation Report should be presented to the

relevant staff at [szation].

Training Section to review Contractors Competent Person Training to emphasise the

responsibilities of the person who holds the Safety Document; in particular the need

to visit the point of work to check general safety requirements.

When ) Where

Status 20 A System 1101
PRRef. na

Who How
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PLANT EVENT REPORT
* Note: Use of square brackets, [ ... ] in the report indicates that station-specific data has been
removed.
PER No. [report identifier]
Title: Minor Breach of Active Combustible Waste Authorisation Limit
Statijon: [station]
INES Rating: 1 Report Status: Final

Event Date: {deleted)
Event Time:

SUMMARY

On [date], Drum numbes 1639 that contained combustible waste was found present in the incinerator -
building. The formal record system showed that this had been incinerated on the [date]. Further
investigations showed that the drum number 1659 had been incinerated instead of drum number 1639.

As a consequence of this error, the monthly authorisation of 500 MBq for “all other radionuclides, taken
together” was exceeded by approximately [number] MBq, i.e. the monthly total was [number] MBq.

GENERIC ISSUES & LEARNING POINTS

1. Labelling of drums, including choice of coloured marking pens.

2. Lighting levels.’

3. Control of goods in storage areas; segregation and the application of independent verification.

4, Attention to detail whilst reading labels - particularly .when the consequences of reading
incorrectly leads to breaches of Authorised Discharge Limits.

DESCRIPTION

See Summary

ASSESSMENT

Drum numbered 1659 was incinerated instead of drum numbered 1639 in [date]. Both drums were part of
a batch in the incinerator building which had been secondary sorted with the intention to incinerate.

Drum 1639 had a signed authorisation for it to be incinerated in [date]. Drum 1659 did not have an
authorisation.

It was thought that the root cause was either:

- misreading the drum label, or
- a communication shortfall across the plant room between two persons.
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The barriers that failed or were missing are judged to be:

)]
ii)

iii)

There was no physical segregation of drums authorised for incineration from the remainder of
the batch.

Work practices - inattention to detail reading labels.

Work practices - examples were found of “light” marker pen ink being used. This should be
black ink to provide contrast on the labels.

Contributory factors were judged to be:

i) Environmental - lighting levels averaged 150 lux overhead; at the labels fixed to the sides of
the bins it was 50 lux. (industry guidance level for visual tasks not requiring any perception
of detail is 200 lux.

ii) Labelling practice - it was noted that labels had be prefixed to the drums first and then the
numbers recorded at floor height of approximately 18”. (The labels are removed from a roll
that has no backing strip). Consequently, accurate recording of numbers was compromised.

ACTION

1. Reyvisions to procedural control
Drums authorised for incineration in a given month are now physically segregated. A
requirement for independent verification has been included.

2. Lighting levels
Lighting levels are to be improved to provide a minimum background level of 200 lux.

3. Labelling
An alternative labelling system is to be obtained. This will enable the identification number
to be recorded prior to placement on the side of the drum.

4. Training
Training has been provided to relevant staff in the revised procedural control. In addition, the
use-of black ink to provide contrast on labels is to be enforced.

STATISTICS

What When Where

Outage 30 Statas 90 : System 1402

Hours 0 : ) PRRef. na

Category RECQI1

Initiator 0000

Cost [deleted]

Rating 1

Which Who How

Cross Activity 05 Obs . 0803

Keyword Group 37 Root 01041

20 02111
40 02152
43 ' 04023
: ’ 05021

07042
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Minor Branch of Active Combustible Waste Authorisation Limit

Why the event happened:

INDIVIDUAL

) Personnel Work Practices _
- Inattention to detail whilst reading labels
Note: By °‘Inattention to detail’ we mean the absence of three elements, i.e. use and
acceptance of checking and verification techmiques, a questioning attitude and wider
understanding of the implications of one’s immediate actions. :

GROUP/TEAM
¢)) Communication

- Message misunderstood or misinterpreted
3) Work norms '

- Improper items/equipment used

ORGANISATIONAL AND MANAGERIAL ACTION

) Procedure and work document development
- Technically incomplete

EXTRA-ORGANISATIONAL ENVIRONMENT
(3) Other
- Lighting inadequate

Linkages between domains

Individual - Technology
- HUMAN-MACHINE INTERFACE

Labelling inadequate
Cross Activity 15 Obs 0804
Keyword Group 10 Root - 06021
20 ‘ 07081
30 08031
40 ' 22071 .

50 , 08062
: 10102
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UNITED STATES OF AMERICA
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ENCLOSURE

APPLICATION OF THE METHODOLOGY DESCRIBED IN “REPORTING

HU
OCCURRENCES IN NPP EVENTS TO THE IAEA INCIDENT REPORTInéNsegﬁésﬁTED
FOR FIVE U.S. EVENTS:

WNP-2

River Bend

McGuire

Palo Verde

Comanche
Peak

DOMAINS

Individual

(1)*

()

(1)

L (1)

Group/Team

(1,4)

(1)

(1,3,4)

(4)

(1)

Organizational

(1,3,7,8)

(3)

(1,3,4,
6,8,9)

(1,2,6,7)

(3,4,6)

Technology

(2)

Extra-
Organizational
Environment

(2)

(2)

LINKAGES BETWEEN

DOMAINS

Individual and
group

(1,2,3)

(1)

(1,4)

(1,4)

Individual and
organization

XON

(1)

(1,3)

Individual and
technology

(1)

(2)

Individual and

extra-
organizational

Group and
organizational

(1)

Group and extra-
organizational

(1)

Group and
technology

Organizational and

extra-
organizational

Organizational and

technatogy

: Technology and
extra-
Organizational

(1)
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
REGION IV

611 RYAN PLAZA DRIVE, SUITE 400
ARLINGTON, TEXAS 76011.8064

JUN 12 19%

Mr. J. V. Parrish (Mail Drop 1023)
Vice President Nuclear Operations
Washington Public Power Supply System
P.0. Box 968

Richland, Washington 99352-0968

Dear Mr. Parrish:

SUBJECT: NRC AUGMENTED INSPECTION OF WASHINGTON PUBLIC POWER SUPPLY SYSTEM
NUCLEAR PROJECT 2 (WNP-2)

This refers to the Augmented Inspection Team (AIT) inspection conducted by
Messrs. W. Johnson, J. Clifford, S. McCrory, G. West, and J. Whittemore of the
NRC staff during the pariod of Apr11 24-26, with: add1t1ona] inoffice

inspection between May 3 and 25, 1995. The AIT examined the facts surrounding -
the operation of the reactor water cleanup system on April 9, 1995, and other
activities authorized by NRC Operating License NPF-21. At the conc]us1on of
the inspection, the inspectors met with you and other members of your staff on.
April 26. 1995 to discuss the inspection f1nd1ngs

Areas examined during the AIT are described 1n-the enclosed'inspection report.
Within these areas, the inspection consisted of selective examinations of
procedures and representative records, interviews with personnel, and
observations by the inspectors. :

The fwndlngs and conclusions of the AIT are documented on pages 30-32 in the
enclosed report. Overall, the AIT concluded that the event itself was not
safety significant and did not pose an additional risk to the public health
and safety. Nevertheless, the evert was of significance with respect to human
performance at WNP-2. The findings and conclusions were reviewed by NRC and
the results of that review were provided to you by letter dated June 2, 1995,
transmitting NRC Inspection Report 50-397/95-07.

In accordance with 10 CFR 2.790, a copy of this 1etter and the enclosure will
be placed in the NRC Public Document Room.

Should you have any questions concern1ng this inspection, we will be pleased
to discuss them with you.

Sincerely,

Qe
. Callan
onal Administrator

e

e
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Docket: 50-458
License: NPF-47

Entergy Operations Incorporated

ATTN: John R. McGaha, Vice President
River Bend Nuclear Group

P.0. Box 220

St. Francisville, lLouisiana 70775

SUBJECT: NRC INSPECTION REPORT NO. 50-458/94-20

During September 8-15, 1994, an NRC Augmented Inspection Team (AIT) conducted
an onsite inspection at the River Bend Station (RBS). The AIT reviewed the
circumstances following events at .RBS that occurred on September 8, 1994, that
involved a reactor trip and unusual plant response to this trip.

The enclosed copy'of the AIT report describes the tasks assigned to the AIT,
the areas examined durlng this inspection, and the AIT’s flndIngs and
conclus1ons .

During the exit meeting that was conducted on September 22, 1994,.Entergyv
Operations Incorporated (EOI) agreed to conduct a meeting that was open to
public observation to brief the NRC staff of the results of your efforts to
identify and correct the condition that caused the reactor trip. This meeting
was conducted at the NRC Region IV office in Arlington, Texas, on October 4,
1994. This briefing satisfied the NRC staff, that the cause of the reactor
trip was understood and that corrective actions taken were sufficient to
support the resumption of plant operation. In addition, during the exit
meeting, certain corrective actions were discussed. Details of these
corrective actions are provided in Section 4 of this report. Should your
understanding of these corrective actions differ from ours, please contact us
immediately.

In accordance with. 10 CFR Part 2.790(a), a copy of this letter and the
enclosure will be placed in the NRC Public Document Room.

Should you have any questions concerning this. inspection, we will be pleased
to discuss them with you.

Sincerely,

L.J. Callan
Regional Administrator

Enclosure:

Appendix - NRC Inspection
Report 50-458/94-20 w/attachments
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September 28, 1993

Docke? Nos. 50-369, 50-370
licerse Nos. NPF-9, NPF-17

Dube Mower Company

Vs Mr. T. C. McMeekin
Vice President
McGuire Site

15774 tiagers Ferry Road

fontersville, NC  28078-8985

tortlemens

- RHEYICT: NRC INSPECTION REPORT NOS. 50-369/93-20 AND 50-370/93-20

1xis refers to the special inspection conducied by th> Mu=lo=p Rnouylatspy
Commission (NRC) Augmented Inspection Team (/ 7).at your McGuire facility
¢uring the period of September 1-5, 1993. The spection included a review of
reewts surrounding a leak repair procedure that led to a steam leak inside the
.. w-imary containment. At the conclusion of the inspection, the findings were

discussed with those members of your staff identified in the enclosed report.
The enclosed copy of the AIT report identifies the areas examined during this
inspection. Within these areas, the inspection consisted of selective
examinations of procedures and representative records, interviews with
personnel and observation of activities: in progress.

The AIT identified significant deficiéncies in the control of méintenance

. azctivities at McGuire Nuclear Station. Deficiencies included inadequate

" measures to ensure proper valve maintenance, Tow sensitivity to a high-risk
evolution and inadequate oversite of controel room activities. Management
authorized repair of the steam leak without a full understanding of the
potential safety consequences. During recovery from the steam leak, :
ineffective supervisory oversite and inattentive operators in the control room
resulted in an inadvertent heatup of the Reactor Coolant System from hot- -
‘shutdown (Mode 4) to hot standby (Mode 3).

In accordance with Seétion 2.790 of the NRC’s "Rules of Practice,” Part 2,
Title 10, Code of Federal Regulations, a copy of this letter and its enclosure
will be placed in the NRC Public Document Room.

A review of the inspection findings is continuing to determine whether the
described activities violate NRC requirements. You will be advised by
separate correspondence of the results of this matter. We appreciate your .
cooperation during our team inspection and subsequent evaluation of this
event. Your openness during the inspection was very beneficial.

080093

9310130398 930928 - \\
PDR  ADOCK 05000389 :-
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
REGION V'

1450 MARIA LANE
WALNUT CREEK, CALIFORNIA 94596-5368

APR 16 188

Docket No. 50-529
Lice..se No. NPF-51

Arizona Public Service Company
P.0O. Box 53999, sStation 9012
Phoenix, Arizona 85072-3999

Attention: Mr. W. F. Conway
Executive Vice President, Nuclear

SUBJECT: NRC INSPECTION REPORT 50-6§29/93-14

Cn March 17-25, 1993, an NRC Region V Augmented Inspection Team

- (AIT) conducted an inspection at the Palo Verde Nuclear

Generating Station, Unit 2, of your response to ‘the March 14,
1993 steam generator tube rupture event. The AIT examined :
activities authorized by NRC License NPF-51. At the conclusion
of the inspection, on March 25, the inspectors held a discussion
of their findings with you and members of your staff identified
in the enclosed report. '

Areas examined during this inspection are identified in the
enclosed report. Within these areas, the inspection consisted of
selective examinations of procedures and representative records,
interviews with personnel, and observations by the inspectors.

Overall, the AIT concluded that your response to the steam

generator tube rupture (SGTR) succeeded in bringing the unit

safely to a cold shutdown condition and limiting the release of
radioactivity such that no threat to public health and safety
occurred. However, our review identified several areas of

concern regarding your staff's response to the event. The most -
significant are in the areas of: (l) Emergency Operating =
Procedure adequacy with respect to the operator's ability to use

the procedures to reliably and consistently diagnose a SGTR

event; (2) your conformance with the provisions of your event o
classification procedures and radiation monitoring system alarm &7 7
response procedures; (3) your ability to conduct timely and

accurate personnel assembly and accountability in accordance with
your procedures; and (4) the effectiveness of your training A
pregrams to train your operators in all aspects of actual plant

.response which may differ from the training received in the

simulator.

Any enforcement action resulting‘from this inspection will be the
topic of separate correspondence.
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TU Electric

ATTIN: W. J. Cahill, Jr., Group Vice President .
Nuclear Engineering and Operations

Skyway Tower _

400 North Olive Street, L.B. 81

Dallas, Texas 75201

SUBJECT: NRC INSPECTION REPORT 50-445/93-41; 50-446/93-41

This refers to the special reactive team inspection conducted by Mr. T. Reis
and the inspectors identified in the enclosed report on October 26 through
November 3, 1993. The inspection included @ review of activities authorized
for your Comanche Peak Steam Electric Station, Units 1 and 2, facility. At
the conclusion of the inspection, the findings were discussed with you and
those members of your staff identified in the enclosed report.

This special inspection was conducted to review the circumstances surrounding
the release of approximately 24,000 gallons of refueling water to the
containment floor -and sumps in two separate events.which occurred on

October 26, 1993. The first event involved the inadvertent depressurization
of the refueling cavity liftgate seal forming the boundary between flooded and
drained portions of the refueling cavity. The second event involved the
sluicing of additional water between the same two areas due to an
inappropriate valve lineup.

Areas examined during the inspection are identified in the report. Within_
these areas, the inspection-consisted of selective examination of procedures
and representative records, interviews with personnel, and observation of
activities in progress. The purpose of the inspection was to determine
whether activities authorized by the licensee were conducted safely and in
accordance with NRC requirements.

Based on the results of this inspection, 10 apparent violations were
identified and are being considered for escalated enforcement in- accordance
with the “"General Statement of Policy and Procedure for NRC Enforcement
Actions” {(Enforcement Policy), 10 CFR Part 2, Appendix C. The violations are
summarized in the executive summary of the enclosed report. Accordingly, no
Notice of Violation is presently being issued for these inspection findings.
In addition, please be advised that the number and characterization of

ADOCK 05000445
PDR
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