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abstract

When a control room undergoes to a redesign process it is of
crucial importance to analrz how  operators criticall
review it and which improvements they suggest. Thisz even
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more critical when presumably the same people will operate
in the new "redesigned" control room: Consistency in the
mentzxl models poscessed by the operators of the plant
functions and of their control should be emphasized.

Consistency in the mental mddels can be as

sumed when
redesign follows well-established guidelines drawn from
experiences and studies carried out in  wery =imilar
situations. Howewer, this condition iz not fulfilled when =
nuclear research control room haz to be redeszsigned, =zince
‘available guidelines (e.g.; NUREG-G700) are based on studies
conducted on nuclear powep pldnf contral rooms. These two
types of facilities are of much d1¥+eiﬁnre as for activities
performed in the centrol room, goals to be aimed at, costs
and risks. As a consequence, the available guidelines cannct
be safely applied to such a =ituation as the redesign of =
TRI1GA RC-1 control rcocom.
Sco, data have to ke collected in order too allow the

operators to efficiently and easily adapt to the new contraol
room by consistently "updating"” their mental models. In the
present study, these data have been cdllected through
structured interviewsz, which consisted of a modified versiaon
of EPRI.

The recsults can be szummarized as follows: 1) The operataors

1w viewed the present control room and underlined
of "transparency" of the control system asz for the
plant‘s canditions and +or the fesdbacks about their on
activities. 2 The cperators’ work analycis showed that theyr
spend much of their time ocut of the control room. This means
that, if the operatore have to stay in the contraol room,
they should be allowed to pertorm more and higher-leuel
activitie=z than those - presently required, to  preuvent
understimulation, :

rey

So, the redesign should or allow and support the central
control and maintanance, and other activities at local laue!l

II-33



Ci.e., out of the central control roomd), or im
guality of control activities carried out in th
control room by allowing them tao test hrpotheses by o
error tolerant system of experimentation.
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This essay aims at showing the results of a br-project of a
recsearch on the ergonomical requirements in the redesign of
a TRIGA control room at EMEA, This bvy-project wants to
indicate some suggestions on how to make modifications and
improvements to the contrel! room, considering the working
experience of the qualified personell encharged with the

functioning of the research plant.

The object and the goals of this project derive from =

choice which is based at least on three consideraticns.

Firstly, among the methodo]ogicalvmeans of ergonomics uzeful
for the design of control-svstems, the use of guidelines
becomes more valuable i+ founded on an(ana1y5is of the
specific problems toward which the project is o;ientered.
"The blind application of ergeonomical standards in the
elaboration of & project cou]d paradoxica]ly‘induce ts those
very projectual errores, which the came utilization of an

ergonomical -approach intends to avoid.

Thiz general consideration becomes more impoartant if the

cantrol room to be designed is —for ite dimesnsions and uss-
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different from those of hutlear pdiiEF plants, to which,

indeed, most of the present guidelines are dedicated.

ideratiaon that

W

Finally, there is a third but not least con
in this research induces to look for specific methodological
solutions. When the cdntrol room’s realization is not
"ex-novo", that is when the project wants to modify and
improve a control room already functioning for ssveral wears
at normal rate, it is useful to start from the existing one
and necessary to consider both the constraints to be

recspected and the limits which can be overcome.

Obviously, this means that the Know-how of the control
room’s percsconell is most important to define correctly these
constraints anq, before a]i, the limits born'during the
functioning ltife of the control fod&. The control room’s
personell represents, therefore, a primary source of

suqgestions and proposals for the control room’s

improvement.

Moreover, it is sven more important the fact that the
control room’s modifications introduced during the redeszign
doe not oblige the personell to change inconsistently the

mental representations (as organized Knowledge) farmed

I1-37



during the work experience in the preexisting organization

of the conmtrol roam.

In other terms, as for as it ies unavoidable that the
redesign of a control roem implies some changes in the
mental models which the operators have of their own
activities, it is of crucial importance that these changes
are concistent with the preexisting organization of their

kKnowledge.

Two main methodological instruments have been utilized in

this research in order to reach this aim.
Me thodology

The data have been collected through a sztructured interviszw
to the TRIGA rdom’s operators and supervisore, utilizing an
adapted werszion of structured questicns prepared under ths
commi tment of EPRI (cfr.; EPRI ). The data collected during
the interview have been elaborated and then compared to the

results of the work analrsiz.

The personell interviewed
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Four operators and four shift supervisor ftook part to the

research.
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Results
The structured intervisw

On showing the results of the 53 quections made to the
operators and supervisors, we shall strictly utilize the

part regarding the panels and control-devices,

In the present design of the control room, ths
control-devices and dicsplay—csycstems {(for example, those for
reading the parameters) are generally located in
gasily~to-reach positions. Neverthless, the operztors
believe that there existe =z use]gss dispersion of the
control-instruments (for example,; the gas and dust monitors
are- located at the back of the operator when he site in

front of the consal).

4

Mcreover, the different panels are not clearly identified
and dizstincted, neither through a symbolagy or a signals”

system that allows a subitaneocus detection off the dewice

m

to be reached, nor through verbal labels.

In the TRIGA“s cacse at EMEA, the lack of cperative zidsz is
worse by the absence ot signals’ indicators which shaow the

normal functioning values.
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On one side, that means that the operator is rnot helped in

identifying the devices useful for the activities

is performing.

On the other side, this implies that, during the
performance, the operator is obliged to rely compl

an inner information’s scurce. From this point of

which he

etelv on

view, the

risk (clearly denounced by the operators themsslwes) to make

errors both during the recogniticon and the wanted

device

detection phase -and during the executive phase, appears to

be clear.

According to the interviewed, there 1ack clarifying graphes

i
R

and synoptical information in case_bf mizfunctioni

ng. The

relative assistance procedures are scarcely specified; and

the relative handbook is not easy to consult.

Moreover, the warning svetems of breackdowns and abnomalies

(i.e., the alarms? are aspecific; that is they do
adequately addrez=s the operator to ward the breack

rnature.

That means that, in case of alarm, the operator on

tc signal it to other cperators who are not at the

These laaf, in turn, have to go into the rezctor’s
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control by person {(de visu)>. Hence, it is not possible an

efficient remote control,

The work analysis

From the inteviews’ resulte we can dezsume that the
operators’ activities in the control room are actually

timely limited and are qualitatively low,

The activities’ "core" of the persanesll of the plant iz
performed out of the control room and mostly in the

reactor’s room.

That is due to the charactericstice of the reactor that i=s
used to perform experimental proof of tests requested by the
ctaff of researchers. The service personell in the plant
performs, therefore, aiding functions for the outer

personell and maintenance servicee for the plant itself,

However, the work’s low quality in the control rcom is
certainly caused alsc by the paucity of the potentialities

offered by the control and command instruments.
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That means that it is possible to reduce the
understimulation of the operator at the consol, by making

the control task more efficacious and efficient,

In other terms, if the operators have to stay in the control
room (as the law prescribes) they should be allowed to
perfarm more and higher—-level activities thanthose presently

required,

That means to improve the quality of control activities
carried out in the central centrol room, by al!owing them to
test h?pdtheses b9"u5fng';frakw?oieﬁant system of |
experimentations. To this purpose the redesign of thé
control room should alleow and SUpport the central control

and maintenance at local tevel (i.e., in the reactor roomd.
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