SEE

e e R

Be probe An example of Chernobyl
Accident to establish Safety Culture

g R K

PERR 4 L B



MEENEF R GFRE 2 L
Be probe An example of Chernobyl Accident to establish

Safety Culture.

bl Y P Student : Ching-Liang, Wong
hEgE: dae Advisor : Wu-Shung, Fu

Bl 24 F
18RAEZ 2 ER
oL 2

A Thesis
Submitted to Degree Program-of Industrial Safety and Risk
Management
College of Engineering
National Chiao Tung University
in Partial Fulfilment of the Requiremants
for the Degree of
Master of Science
in
Industrial Safety and Risk Management
July 2008

Hsinchu, Taiwan, Republic of China

dER R Lo EES 0



AP 2 e T23I0nA A2agd | aEs
FH&E2% 22 ML R T

3 T 2o b ZBAHTE > 2 AR A D FHE
RRE R L BT 2 iE D o S R 1 d
P B R RGOR IR A B X e 24T~ R 0 A B R
B 22 HREGE BT e

Eadt o R VR E R A Apl e e o B R

A¥

ZHR R AL E D VNER , B iRE > "j’*‘“" =R A

LS E

=

FHE T R RURE RS L RE (TAEA) 2
R da & 28R B(INSAG) e 2 % 22 it ene R 2 A% > @
A FHXOTRTELLTY > {7 RESH B a f 5@

B o

-

A
4~
d
}\-_
A
EL\-

E R 0 v s TR

EreM2 BAE REALEL 2 NF 2L H - &I

B | on”vféﬁiﬂé‘}_éfbaﬁm’fj% AEZE w2 Aoy i

TEX AL 2F - AT ER -
At PO M ERNAREF 22 F T

FTehAin o WA REMHEL T EORARAS MBI A2t



q
;:1
B
T%
beiis
5»:
‘—\w
E
¢
-

A o
|k

4~

v i INSAG A X MR E S 2 4 EEHERE B A
i%f%éi?i’é"* A R & TT5-INSAG-4 % 2% ¢ EH
Bl TR S S SR ) -

P RET I R o BERSAAST RPN E 2R

B - PDCA 7% » 4 3Zil %

=
—\“:Z



Be probe An example of Chernobyl Accident to establish Safety
Culture

student : Ching-Liang, Wong Advisors :  Wu-Shung, Fu

Degree Program of Industrial Safety and Risk Management
Master Degree Program of Engineering
College of Engineering

National Chiao Tung University

ABSTRACT

This thesis isymotivated from the insist on the
spirit of “A gentleman: devotes himself to the base of
affairs; where “there 1s the base, there 1is the
principle” ,

As the term “safety culture” 1is originated from
the accident of Chernobyl nuclear power plant in USSR,
we must take this accident as example, when we explore
the establishment of safety culture; further analyze,
explore and ascertain 1t so as to understand the root
causes establishing safety culture system.

Through analysis and exploration on Chernobyl
accident and relevant literatures, it is known that the
Chernobyl accident was owing to the lack of safety
culture. Thus, to ensure safety, safety culture should
be established and continuously maintained.



The definition of safety culture must be based on the
definition proposed by the International Nuclear Safety
Advisory Group (INSAG), a body who provides advice
to International Atomic  Energy  Agency (TAEA).
Definitions proposed by other scholars are just for
information, so that the situation may no more fall into
chaos without common consensus.

After intensive exploration on literatures, 1t can be
inferred that “Before establishment of safety culture,
the attitude should be taken that both the organization
and the individuals consider safety as priority, safety
first or supreme’d. Meanwhile, the purpose to establish
safety culture is ©=to ' establish the attitude of
organization and the_individuals to consider safety as
priority or supreme:

This thesis 1infers that current mainstreams of
academic researches on safety culture performed by
interview or questionnaire only present the attitude of
different groups toward safety accident, but not the
ultimate purpose to carry out safety culture. If it 1is
only measuring a company or an enterprise s safety
culture and proposing improving program without further
implement and examination, 1t 1s not really integrated

safety culture but just discussion on paper.



Therefore, the first suggestion, countermeasures and
new point of view to set up safety culture into action
proposed 1n this thesis 1s: setting up safety culture
into action can not stop at the step of measuring safety
culture and proposing countermeasures; 1t should be
implemented continuously by following the steps of PDCA
cycle and keep enforcing. Otherwise, safety culture will
turn out to be bubble and empty talk without efficiency.

The second suggestion, countermeasures and new point
of view to set up safety culture into action proposed in
this thesis 1s: setting up safety culture into action
should follow ,the steps. as shown 1n Spiral of
Management . By _repeated 'safety culture measuring and
PDCA cycle, besides - establishing the attitude that both
the organization ‘and the-individuals consider safety as
priority, safety first or supreme” as axis, gradually
move safety culture spiral up.

The third suggestion, countermeasures and new point
of view to set up safety culture into action proposed in
this thesis 1s: setting up safety culture into action
should value INSAG-4 safety culture as criterion for the
organization and individuals to follow and apply. That
1s why the conversion of English and Chinese T75-INSAG-

4” is attached in appendix 2 for reference.
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#~ k< The first proposition presented by INSAG is the
definition of Safety Culture: Safety culture 1is
that assembly of characteristics and attitudes
1n organizations and individuals which
establishes that, as an overriding priority,
nuclear plant safety issues receive the
attention warranted by their significance.
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1. Efforts to enhance the safety of RBMK reactors will
continue; however, international assistance can only
achieve a fraction of what has to be done at the
national level. In addition, the general issues
mentioned earlier require sustained efforts to upgrade
the national nuclear safety regime before a safety
culture can be inculcated at all levels and in all the
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organizations concerned.
4o RBMK (40 2 &2k F ) F BEBX 2eh¥ 4 %5 g, Ra
R et P G2 D B R B ik o gl oh R w TR F e
ARYRL, R ERFF Y A R T 2 R R TT IR A R 4R
B e kg, 2k B R RS & 2R -

(FHR KR INSAG-TERVEFRFREBIRFEL 207 )

2. (1)Isolation of the emergency core cooling system
(14 - 00 : 00, 25 April) [* Lféfr%’f Lo pr ki (14
00 : 00, 25April)])

[t was stated® in [INSAG-1 that blocking of the
emergency core_cooling system (ECCS) was a violation
of procedures. pHowever, 'recent Soviet information
confirms that “'blocking of the ECCS was 1in fact
permissible at Chernobyl 1f authorized by the Chief
Engineer, and that this authorization was given for
the tests leading up to the accident and was even an
approved step in the test procedure. INSAG believes
that this point did not affect the 1initiation and
development of the accident. However, 1t must be
recognized that the plant was being operated at half
power for the period of approximately 11 hours leading
up to the accident, with the ECCS blocked out. This

could be viewed as no violation only if the 11 hour
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period of half power operation were part of the
planned test, which it clearly was not. Blocking the
ECCS over this period and permitting operation for a
prolonged period with a vital safety systenm
unavailable are indicative of an absence of safety

cul ture.

INSAG-13F 2 # % 3|*r ¥ %%J}é'“’ #r ks (BECCS), ik £ 7 42

:3;

Boo XA THRMOT IR LI F VR o BFAF
FET, %ﬁf%{iﬁu A Er kS (BCCS)E &+ H4k niFen s @ X
SIS A S R E Rl 2T B AR 20
AT h- IR 3R o INSAGHR 7, io— B3 2 BT enit 2
RAR o IR, A Gt R AT B & e A S (BCCS) s
T RS E JURER LI e T gL o 7Rl
o) e Uk TR TORRER =R, Pl o BT AR L A
FARR, AT AR o B PR TR A it g b st
(ECCS), ¥ R E PR AL &% > 34 »c T & iF, lET -
R SE

(FA K INSAG-T2 0 fF F e ff R BI7RAF 2 5 107)

J. Disabling of the ECCS was not prohibited in principle
under normal procedures at Chernobyl. INSAG
understands that it was a requirement of the test
schedule, and, 1in accordance with regulations, special
approval for this disabling had been obtained from the

Chief Engineer. In any case, 1t was not necessary to
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IN

disable the ECCS for such a long period of time. INSAG
believes that this did not affect the accident, but it
did manifest a poor level of safety culture.
B R ERAE TR Bﬁf%v@ s A g s Bu(BCCS) 4 #%,
T RAR R ATEE G o FEAE A X 2 RER B(INSAG) 7 f# 1 7R E
BIERFRINE R A0 1R, AR AT FEFEITL ¢
ﬁﬁﬁ#oggﬁkﬁﬁ,%%%%M%ﬁhﬁﬁ@mwiﬁww“
EehpE R, A 2be B ihe RIS 2 AR B(INSAG 4R ¢ H
TARBEBE R, wIrR T MR E SR 22 o

(FA kR 2 INSAG-TE # 0 f ¥ scdf & B73R4F 2 %187 )

5.2.3 Other deficienciesi-in safety culture(# v % > =2
3 G ek 4 )

The foregoing —discussion 1S 1n many ways an
indication of “lack ofsafety culture. Criticism of
lack of safety culture was a major component of INSAG-
I, and the present review does not diminish that
charge. Two examples already mentioned are worthy of
emphasis, since they bear on the particular instincts

required 1n reactor operation.

E“fmv‘}vwﬁé—%‘iq;‘ Eéﬂ*i?llﬁm&%ioﬁj‘-%‘i\
v vk 2 g A INSAG-1ehi B R E, A P wenfl B AR

*
g‘_ﬁ, e RS BT EERD, Flav i PER RBREIT
e m«‘f}fyj‘u]ﬁi%ﬁ”ﬁ R o
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The reactor was operated with boiling of the
coolant water in the core and at the same time with
little or no subcooling at the pump intakes and at the
core inlet. Such a mode of operation in i1tself could
have led to a destructive accident of the kind that
did ultimately occur, in view of the characteristics
of positive reactivity feedback of the RBMK reactor.
Failure to recognize the need to avoid such a
situation points to the flaws 1in operating a nuclear
power plant without a thorough and searching safety
analysis, and with a staff untutored in the findings
of such a safety analysis and not steeped in safety
cul ture.

TR s BN IR Ry S gk A A e PR g SF
ERIPEA s RSN ALE = O S W e f%%@%&_/ﬂﬂk"ﬁ
(RBMK) F Jis B e F ew A dh, m 2t e P58 8 3 7 v ig =
HAPRRBT 2 o RFEW DR LSBT, BT
P TP TR LT AR RN L 2T, ¥ AKT
A1, RBALIAZFREALE2AITE AMME L 22 0t

¢ o

This last remark is especially pertinent to the
second point, which concerns operation of the reactor
with almost all control and safety rods withdrawn to

positions where they would be ineffective in achieving
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a quick reduction 1n reactivity 1f shutdown were
suddenly needed. Awareness of the necessity of
avoilding such a situation should be second nature to
any responsible operating staff and to any designers
responsible for the elaboration of operating
instructions for the plant.

Bismuans - B2 B G RE, R E G M F BREZ ATy 0

-~

EAIZ 2B 8T SR e, R R AR E BB, L
ME e oo RATER L BN RS I E B F Ik
THE 125 BEETRIFETEY 20K H DE 2
(5B EYa Sehi ) o (

0 INSAG-T2 #obf ¥ dp& 337K 2 5197 )

5.3 SAFETY FRAMEWORKC= 2 2 51])

INSAG-1 concentrated on the immediate issues of
the Chernobyl accident and made little reference to
the regulatory and general safety framework within
which the plant was operated. A number of matters have
since come to light and assertions have been made that
make 1t right at this time to present broader views.

INSAG-1er3p 2, P 2t B B R &enE &R 4Em R &
AEE T RPN IRE IS - g 2R o - W RRRET S B

s, A - B B AT LR TR G S

The SCSSINP Commission (Annex I, Section 1-3) has
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compared the design of Chernobyl Unit 4 with the
declared safety requirements at the time of design,
stating that the design fell well short of the
standards set. INSAG notes that a number of the issues
raised in the report of the SCSSINP Commission mirror
1ts own concerns.
IFEEPagFR X 2EH LR ¢ (SCSSINP, 451, 3 & 1-
3) B B P TP PR E AP EE fLNF 2R
Rt iy, B A R ERARS LIRS o BFIERI KX AR B
(INSAG) A& Flx ¥ 2 P T X¥ 255 % A ¢ (SCSSINP)

BARL Y Tikch- BB, T F PR B PP e oM T o

This point 'is ‘further -discussed in the following
sections.
PUBEHEST VTR R G RASTH o

(FA KB INSAG-T2HE W R FicF R B37RFL 5207 )
5.6.1 General deficiencies (- #kedx %)

The assurance of safety 1in the face of the
inevitable pressures to meet production goals requires
a dedicated operating organization and a strong and
independent regulatory regime, properly resourced,
backed at Government level and with all necessary
enforcement powers. This sort of regime did not exist

in the USSR at the time of the accident.
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BEXFAPEEIXEHEAEZT D2 A FTHEALDRAS B
L-BEANFIFRRE TRH B2 PP RLR g DE
RS FORRE A E R B G 2R B g4 o AF &4 P

AR TR 0 AT ERE o

INSAG i1s informed that the regulatory regime was
ineffective 1n many important areas, such as analysing
the safety of the design and operation of plants, 1in
requirements for training and for the introduction and
promotion of safety culture, and in the enforcement of
regulations. It did not function as an independent
component 1in ensuring safety.

B Pac & 2BR R B CINSAG) < # 3 4R 3 5 £
£ 25
B2
2 2 EIERG, X AR AT o
(FA kR - INSAG-T2 B\ fE Fexdf & B373R3F 2 521
E)
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7. 5.7 GENERAL REMARKS ON THE LACK OF safety culture

(44 2% > (L 373

In 1ts report on the Chernobyl accident, INSAG
coined the term ’safety culture’ to refer to the

safety regime that should prevail at a nuclear plant.
3
In 1ts later report, INSAG-4, safety culture, which
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expounded the concept, INSAG traced the development of
a safety culture to i1ts origin in the national regime
of law relating to nuclear safety. This establishes
the proper chain of responsibility and authority for
the required level of safety. In both operating and
regulatory regimes, safety culture must be instilled
in organizations through proper attitudes and
practices of management. It has been pointed out
several times 1n the preceding discussion that safety
culture was lacking 1in the operating regime at
Chernobyl. In conformity with 1ts views as expressed
in INSAG-4, INSAG now cenfirms the view that safety
culture had not béen. properly instilled in nuclear
power plants  in “the USSR prior to the Chernobyl
accident. Many. of 1tS' requirements seem to have
existed in regulations, but these were not enforced.
Many other necessary features did not exist at all.
Local practices at nuclear plants, of which 1t may be
assumed that practices at Chernobyl were typical, did
not reflect a safety culture.
WB R IR A N R & 2 AR B(INSAG) £33

"E Vg, MR 2FIRSEL R R R

HA s %55 INSAG-4, F 2~ it ergp & ¢ 2871 &
R < 2R B (INSAG) i mz >~ it B, 2 HA2k
A AP R £ 2 R R R, U AR R 2 & 2ok BEE E R
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(F%m T INSAG-T2 b % &tf & Bm4RdE 2 521 F)

8. CONCLUSIONS ON_FACTORS CONTRIBUTORYTO THE ACCIDENT (%
woip B F1E g )

(1) Information coming to light since 1986 on the
accident at Chernobyl-Unit 4 has been reviewed. It
has been approached with caution in recognition that
further information yet to come might change the
picture again. However, it appears now that the main
outlines of the problems are becoming clear.

1986 3 2 & F v 45 E et K B ordh BT L R E
RTEE:H e VAT IR, m E X REE R - HORTE T L X
T B o A, BRSO & AR D B 00T B FE T o

(2) In 1986, INSAG issued its report INSAG-1, which

discussed the Chernobyl accident and 1ts causes on
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the basis of information presented to the Post-
Accident Review Meeting in Vienna in August 1986 by
Soviet authorities. The new information now come to
light has affected the views presented in INSAG-1 in
such a way as to shift the emphasis to the
contributions of particular design features,
including the design of the control rods and safety
systems, and arrangements for presenting important
safety information to the operators. The accident is
now seen to have been the result of the concurrence
of the following major factors: specific physical
characteristic¢s of theilreactor; specific design
features of: the reactor control elements; and the
fact that the reactor-was brought to a state not
specified by precedures or investigated by an
independent safety body. Most importantly, the
physical characteristics of the reactor made
possible its unstable behaviour.

w1986, B+ % B (INSAG) =B % {77
INSAG-1e3R 4, 3%k 234 B R E w2 A R 7 2
R Rt 198687 ey TR 7T ikt € 3K
TR N aR L TR o e S T
INSAG-1 sopagh, m & BEE#% 5 F T ek 8, ¢ & 1
Fle2 % 2 AR, MERERL 2T NANLLF - 4k

FTRZT R c e BERICIAMENTIARTFZREES 4 0
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B St TR R TR AD B2 23 F 5

ARV B R B L R I R T

(3) Two earlier accidents at RBMK reactors, one at
Leningrad (Unit 1 in 1975) and a fuel failure at
Chernobyl (Unit 1 in 1982), had already indicated
major weaknesses i1n the characteristics and
operation of RBMK units. The accident at Leningrad
Unit 1 is even considered by some to have been a
precursor to.the Chernebyl accident. However,
lessons ledrned from.these accidents prompted at
most only veryslimited design modifications or
improvements in-operating practices. Because of lack
of communication and lack of exchange of information
between the different operating organizations, the
operating staff at Chernobyl were not aware of the
nature and causes of the accident at Leningrad Unit
1.

PEPF A BHELEARERMOF BEEw, - &2
BB (15048, 1970), - 2R L »aaf 4 28 et (150
$,1982), &7 # e AP 4 E B Ak E (RBMK 3 7 #4122 4%
Thend B8 SR RBIEP T A TR L ARL D

R E e Y o AR U R F T R R 0 -
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PR AR TR T el o d A PR IFEAR
WLEL R TR, DRk T f IR AR R
BISSE kA T2 R T o

(4) It is not known for certain what started the power
excursion that destroyed the Chernobyl reactor. Some
positive reactivity is likely to have been generated
from the growth in voids as the coolant flow rate
fell. Addition of further positive reactivity by
insertion of the control and safety rods that had
been fully withdrawn during the test was probably a
decisive contributory factor. This latter effect was
a result oft faulty ‘design-of the rods, the nature of
which had beenidiscovered-at the Ignalina nuclear
power plant 1n 1983. However, no correction was made
following this discovery at Ignalina, no
compensatory measures were taken and any
dissemination of information to operating organi-

zations was not followed up.

SRR R EC EEESEL = - SEE T
E,g gé\ gﬂ/”%—rui,?}@‘}éfﬁi‘g4tﬁ§_i’ﬁJ}};)%o;}—@g

»PIEPE, HAk >R “$ Frd 2 X 2T el B, T
fe AT TR o o B AT BRI F, B A
Fre ©1983# % = 1 wlgnalina fiac R RFR o Ra, F R

fedriy L & ‘ZfaL]‘I#""w”%ﬂ?&lP ECEN Mehy H oo
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(5) The accident can be said to have flowed from
deficient safety culture, not only at the Chernobyl
plant, but throughout the Soviet design, operating
and regulatory organizations for nuclear power that
existed at the time. safety culture, fully discussed
in INSAG-4 (see footnote 3), requires total
dedication, which at nuclear power plants is
primarily generated by the attitudes of managers of
organizations involved in their development and
operation. An assessment of the Chernobyl accident
1n this respect demonstrates that a deficit in
safety culture' was'inherent not only to the stage of
operation, “butralso and to no lesser extent to
activities atother stages in the lifetime of
nuclear power plants (including design, engineering,
construction, manufacture and regulation).

TRERTURIRp AL L >, A E TR,
DERIEE PP R B S & IT R ?Iﬁ"liﬁ%‘« AR e
INSAG-4( %% 31f23) i ARitth 7 £ 22 F & G D% L

T om aRERE 7
Leh% 22 V3 AN PR R R AR, 3O Ak TR
SN Q= SR NI N 12 S s P iR - A (R I a7

L
1o Wigs g
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(6) The weight given in INSAG-1 in 1986 to the Soviet
view presented at the Vienna meeting, which laid
blame almost entirely on actions of the operating
staff, 1s thereby lessened. Certain actions by
operators that were identified in INSAG-1 as
violations of rules were in fact not violations. Yet
INSAG remains of the opinion that critical actions
of the operators were most 11l judged. As pointed
out in INSAG-1, the human factor has still to be
considered as a major element in causing the
accident. The«poor quality of operating procedures
and instructions, ‘and their conflicting character,
put a heavy: burden on-the ‘operating crew, including
the Chief Engineer. It has also to be noted that the
type and amount of instrumentation as well as the
control room layout made it difficult to detect
unsafe reactor conditions. However, operating rules
were violated, and control and safety rods were
placed in a configuration that would have
compromised the emergency protection of the reactor
even had the rod design not been faulty on the
ground of the positive scram effect mentioned
earlier. Most reprehensibly, unapproved changes in

the test procedure were deliberately made on the
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spot, although the plant was known to be in a
condition very different from that intended for the
test.

1986-% INSAG-13F & o, > FRES > M s h € 3R 9T4 0 edR 4
foAeE T EA R g, 2 d ptA KT o INSAG-13R £
TEIJFFARPZFLEFREEF R BFE 2 HEF o e
INSAG i ‘4 H pegl @ 3% (7 B b 41 8 (43 F ehdlid o B
INSAG-14F 2 ¢ dg 01, A 3 7] 2 A+ Fehi & 7] - 2
Mgy SR TARA R LR R ART G OF a4 5
SR A4RIEAR, B D EFA B o H i i d
AL REFRRF IR R R B E 0 R REE R RITF G
B E XER o R et B TR SR 2
*HRERREREFEFRS T EpEaEEp, 2T Aok
mETHE D, R iRee B2 Al AR ek L RX AT
EL, TR T R IR RS R & PRI SRR X 3 A,

LRREARY  ASRV R LAy AL LT

(7) INSAG, with the present report, does not retract
INSAG-1, nor does it alter the conclusions of that
report except as clearly indicated here. While the
balance of INSAG s judgement of the factors
contributing to the accident has shifted, the many
other conclusions of INSAG-1 are unaffected.

INSAG, i HiTp edR &, T & 1o INSAG-1 =74 2%, % 0 i4M%
A ok o g e g H g o i§p < 00 INSAGH AT
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(8) To summarize, the new information has highlighted
a number of broader problems contributing to the
accident. These include :

BARG 3 RTATRC W SRR N AL, R ¢ g

—A plant which fell well short of the safety
standards in effect when it was designed, and even
incorporated unsafe features;

PR R R A 2R H T A% 3 & >
e
—Inadequate safety . analysis;
LR R A 2

—Insufficient attention to independent safety review;
P arXEARTHEL>FR

—COperating procedures not founded satisfactorily in
safety analysis;

BEARR ABERG L hE 24T

—Inadequate and ineffective exchange of important
safety information both between operators and
between operators and designers;

Pir A ROFEL AR R A RERTLAAZRF, 2%
DEMHHEA LY Lk
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—Inadequate understanding by operators of the safety
aspects of their plant;
P v AR FT R ® 2B, A iR R R
—Insufficient respect on the part of the operators
for the formal requirements of operational and test
procedures;
T AR 2 TR RREHFRANL AR REAART L
—An insufficiently effective regulatory regime that
was unable to counter pressures for production;
P h REDE IR R, R EEHRA AR
—A general lack of safety culture in nuclear matters,
at the national levelias well as locally.
ERLE T S S E Ok e g S
(FA KR D INSAGTE B Fvcdf & B370R3F 2 5238247 )

9. 1-4.9 Causes of the accident (F # iz 7))
The event which initiated the accident was the
pressing by the senior reactor control engineer of the
EPS rod drop button (EPS-5) to shut down the reactor
for some reason which has not yet been established for
certain.
¥ A BT R L AR R T EPS (& R h ) R H
4 (BPS-5) MM P F RE, HZd & A4RF Tm o

The cause of the accident was an uncontrolled
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increase 1n reactor power which initially arose
because of the increase in reactivity caused by the
displacers of the RCPS rods {17, 28, 35}.

¥ raede 51 d PRCPS (F B B4l 2 3 k%) 4l
(17,28, 35 eni=4 FHid = F pendfsg, " RF B B# 5 &

FLITEER

The increase in reactivity was not suppressed by
the absorbers of RCPS rods, not only because of their
slow speed, but also because the operating personnel
had withdrawn more than the permitted number of manual
control absorbing rods from the core before the tests,
thereby creating the conditions for a multiple
increase in intensity of the initial reactor runaway,
which was predetermined by the design of the RCPS rods.

F st 4o kod RCPS (F Jo B40#12 Bk b ) X etk
T, AR TS Hak R, { FIFR T AR AR e KR
ALEFF T B ohE B lniE, Fletad R 3R A 0 s o
M, 124 B RCPS (F B B4l 2 Rk & 30) R pF, ij}w AR A
N

The initial reactivity increase resulted in a
substantial growth in power since there was strong

positive feedback between reactor reactivity and steam

generation in the core. This process was considerably
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enhanced by the low initial reactor power, by the
thermal-hydraulic characteristics that promoted
maximum realization of the steam reactivity effect,
and by significant power density irregularities
throughout the core.

BA e E R bed A # F A @A 3, AR F BREDE RIT
PRk EA A S B2 G R A PE v AR o 5B
dAHp M r RBATR, S d BB Rk Bk g —

KA LR R R T AEATH 5 o

Note(3x) :

The causes.of the accident have been analysed in
many documents_and their :complexity has been noted. In
particular, Ref. [46] presents a concise view of the
causes of the acecident:

TR Fle FE S 2 B0 A4, TP i R AT R

Flofrulp, 24 [46)3% D F e h Flehf & 502

"An analysis of the Chernobyl accident has
1identified : the major role played by the displacers;
the large void reactivity effect; and the formation of
extremely large volumetric power density
irregularities in the core during the accident. This
last fact 1s one of the most important ones and 1is

caused by the large dimensions of the core (7 m x 12
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m), the slow speed of movement of the non-uniform rods
(having absorbers, displacers and water columns) (0.4
m/s), and the large void reactivity effect (5/3eff).
All these factors predetermined the scale of the
Chernobyl accident.

B L T N R AR R A Rk M

s

FEF R R EEDE, SRR B E
R ohkiE- BEFEABREORFZ —, v LF LB a5
F 38 =~ (TmX12m), 24— R T EMB & DirdiH (3 >tk ~ # =
¥ k)0, 4n/s), M 2~ & hz e ko (5/3eff) o #7

J R FR, g AR B R

"The scale of the Chernobyl:accident was therefore not
determined by personnel actions, but by a lack of
understanding, ‘primarily on the part of the scientific
managers, of the effect of steam quality on the
reactivity of the RBMK core. This led to an incorrect
analysis of the operational safety; to a disregard of
repeated manifestations of the large void reactivity
effect during operation; to a false confidence in the

effectiveness of the RCPS which, in fact, failed to

1
cope with both the Chernobyl accident and many others,
in particular with DBAs; and, naturally, to the
formulation of i1ncorrect operating procedures. "This

1inadequate level of scientific management 1s explained,
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above all, by the following :

BEWLEFEET, FAIRTFL AR S E A AL [,
H AL AN g Ie H o f 4 7 &k E (RBMKD) Y e eh %
S o 1B N A R TR 2 AT, URF TP F L AR
EPRENRD £ 3@ F 5, 2HEWRCPS (F BEHAI2 FE
GAR) BRI A BRI c FF L B a R d A 2 d
?ﬁ@#w%wiﬁﬁiﬁﬁiﬁ(mm)°§%%p$%$%
LR (TARR o ViR @ F P TR AR R R e T

—the extremely low number of studies of the neutron
physics processes taking place in the RBMK core;
F4 s Aok E (RBMK) g P F F gy < b

—a disregard for discrepancies in the results
obtained using different methods;

E AL H e 30k P 18 AR S

—the lack of experimental studies under conditions
close to the natural ones;

WL BRI F ERRT R R

—the lack of analysis of specialized publications;
and

IR ENS gL TR

—1n the long run, the transmission to the Chief
Design Engineer of incorrect techniques for
calculating the neutron physics processes used to

analysed the processes taking place in the core and
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the safety of plants with RBMK reactors. It is also
an i1mportant point that for a long time the USSR
Ministry of Power had been operating plants with
RBMK reactors with neutron physics instabilities in
the core, but did not take sufficient notice of the
repeated unusual signals of the emergency power
protection system and of the emergency power
increase rate protection system following
triggering of the EPS, and did not demand thorough
investigations of emergency situations .

LR, BE A D AEOBEET R SR R
AR, & g Reh 7 Ak (RBMK) F B E 2
THhRE DL "S- FBE LAk, K NT 4
W 7 & AR E (RBMK)F B enf foeripos 57 3 4127 48
vk i T AE A A oA g_-‘g,ﬂfzng% Wk SR Bf%‘g‘
# ks (EPS) ﬁﬁ%?.ngﬂ? T e R kA - LR
ZER N SR S Eiﬁjﬁﬁ%ﬂki% °

'...We are bound to conclude that an accident such
as that at Chernobyl was inevitable."

A g et | R B R AT A e R4
' o

(R J i 0 INSAG-T2 #- f ¥ ddf & 3734 2 583884
F)

138



10.

[-5 CONCLUSIONS (%)
The Chernobyl accident was examined and analysed by
the International Atomic Energy Agency s International
Nuclear Safety Advisory Group (INSAG), a body which
provides advice to the IAEA Director General [47].
Without going into the details of that report, the
Commission notes that in analysing the root causes of
the Chernobyl accident, INSAG concluded that the need
to create and maintain a ’safety culture’ 1is a
precondition for ensuring nuclear power plant safety.
B EEad W RF R AF 2 RE X 28R B(INSAG)
W A2 AT, R R R ER G RE R B F (JABAD ¥ &
[47] ° EAFREFZ Dms2 5, £ F €11
R R R R R PR % 2 AR B (INSAG) i
PR RER G R ReE D, R A T ad

£ I WA LA

Fre o

The concept of ’safety culture’ relates to a very
general concept of dedication and personal
responsibility of all those involved 1n any safety
related activity at a nuclear power plant. Inculcation
of a safety culture requires that, 1n training
personnel for nuclear plants, particular emphasis be
placed on the reasons for the establishment of safety
practices and on the consequences in terms of safety

of failures on the part of personnel to perform their
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duties properly. Special emphasis must be placed on
the reasons for the establishment of safety limits and
the consequences in terms of safety of violating them.
safety culture presupposes total psychological
dedication to safety, which i1s primarily created by
the attitude of the administrative staff of the
organizations engaged in the development and operation
of nuclear power plants [48].

"Ex MHRA AR 2H IR R
Bopr, PR B oK AP BAFEDIGRE X 2
R ART R P, R R & 2 L
WUEGRE B A BRI X DRE S R, F R R RA L > eh
Wy UEEE B PSR e 2 L i E R > RN
D, A EE PACE R B A TR chp A | g
& [48] -

Zr“v”

In INSAG publications, the concept of safety culture
has been extended beyond the purely operational
aspects to cover all types of activities at all stages
in the lifetime of a nuclear power plant which may
affect i1ts safe operation. It even covers the highest
spheres of administration, including the legal and
governmental ones which, according to the concept,
must create a national climate in which attention is

paid to nuclear safety on a daily basis. If the
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Chernobyl accident 1s assessed in terms of this safety
culture concept, 1t can be seen that not only those
involved 1n the operational stage lacked an adequate
safety culture, but also those 1involved in other
stages of the lifetime of a nuclear power plant
(designers, engineers, constructors, equipment

manufacturers, ministerial and regulatory bodies,

etc. ).

EREP R % 2R B (INSAG) #h7drim, % 22 f ehp 4 ik
P AL N TG, (¢ 70 BEPATRE DN
PloX 2enirg P29 B o v 30 70 g FRIVE,

ﬂd\

E2E R R BREBRE, Ve FAIE - BP VLA PR

% 22 BIR f oW RE RE T 2 P A R,

FALG G EERAREEROLCR A LGt re i, A H
e 2R N TR AR HVIFERSA R ot (R AR

TAAR R AR CKE W > s pREN

Taking 1into account the facts presented in this
report and the preamble to this section, the
Commission arrived at the following conclusions.

LRI AFLARATRE AFenm s AR LA TR
=K

(FAL R - INSAG-T2 3V | ¥ ecdf & B3 F 2 5847 )
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[-5.1 Design deficiencies of the RBMK-1000
reactor at Chernobyl Unit 4 predetermined the
severe consequences of the accident

(2 F 45 aa 7 &k ¥ RBMK-1000F /& % 2 %

AR AT BRE R sk o)

The Chernobyl disaster was caused by the choice made
by the RBMK-1000 reactor designers of a design which
did not take adequate account of the safety issues
involved. As a result of that choice, the physical and
thermal-hydraulic characteristics of the reactor core
contradicted thé principles of dynamically stable safe
systems. In faccordance with this design concept, a
reactor controls. and protection system was designed
which did not/ meet -the safety requirements. The
unsatisfactory physical and thermal-hydraulic
characteristics of the reactor core in terms of safety
were aggravated by errors made in the design of the
RCPS.

B LER AL Y HER O B F &K F RBUK-
1000F J& B, e/ 355 A3 M % 2R Mag 4 Y R o
GHEHDEE, P BEFCNFIEE A — RS BERGO #
BARRA 2 h MR RRERTRE, F RFLHZ FE
ARTEAPEERF RS HI PEFIEE HI— RS B

BURF AL 206w K RELFIE B L 2 (ROPS) ot
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The possible consequences of operating a reactor
with such dangerous characteristics were not indicated
in the design, the engineering or, consequently, in
the operating documentation. Designers at the highest
level kept asserting that the RBMK reactor was
extremely safe. This resulted in complacency on the
part of the personnel with regard to the reactor
facility that contradicted the awareness of ’danger’
inherent in the concept of safety culture.

FERARFEIRERFTEETHT L ET A K
oA TS AREY U T o BF P TR A
$ 7 &K F(RBMK)E B E 2.8 #% 2eh, Bk & 4 | 0
FREFXG NP i UREXHLGOESF > a g 730 % 2

> LP o

The reactor designers were aware that the dangerous
property of the reactor they had developed could be a
cause of nuclear instability, but failed to estimate
quantitatively i1ts possible consequences and attempted
to protect themselves by imposing  operating
limitations which, as 1t turned out, provided
extremely poor protection. Such an approach has

absolutely nothing to do with safety culture.
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Another point must be made. The aforementioned poor
protection system against the very dangerous
consequences of an unstable reactor does not fit in
with the defence in depth principle on which the
development of nuclear power in the rest of the world
has been based.

Voo B AR T PR REY FRS R LR R
FRREmyBEERAL 23 H o R uE

RERP S REAEE SN TR

The design parameters and characteristics of the
RBMK-1000 reactor on 26 April 1986 violated the safety
standards and regulations so seriously that 1t could
only be operated in a country where there was an
1nadequate safety culture.

& 7 & -k % RBMK-1000 & J& B cek 3+ S8 2 404, %2 1986
EAP 26D Arpt BE R B R T X 2R R E, URE Rt
L& P2 RS T o

(FAL kR INSAG-T2 B W fE Fwcdf & 3375%3F 2 %851 )
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12. [-5.2 The misguidedness of the practice of
transferring emergency protection functions to the
human operator owing to the lack of appropriate
engineered safety features was higlighted by the
accident 1tself : the combination of design
deficiencies and the non-total reliability of human
operators brought about the disaster
é*%%ﬁ%ﬂﬁﬁﬁﬁiﬁﬁi@éikﬁﬁﬁ’fé%i
BE T 2RPLBRAE AL LT R A B2

P >V RIBeA Bk ivm F k3 LEE o

)

‘3\\-

The personnel® violated - the Operating Procedures and
the Commission_notes these-violations in this report.
Some of thesé violations did not affect the initiation
and development . of .the accident, others created
favourable conditions for the manifestation of the
negative design characteristics of the RBMK-1000
reactor. The violations were largely the result of the
poor quality of the operating documentation and 1its
contradictory nature caused by the poor quality of the

RBMK-1000 reactor design.

AREFFEERAY LR AFL Y 3 AL DR F
FULGFEARE R &4 2 $ B, S LEF B P LA LY
RBMK-1000~ B eink s 463 o i3 F A MG A4 Ty &

Feodg e & a2 B9 g ERre 3 S50 K3
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The personnel were unaware of some of the dangerous
features of the reactor and, therefore, did not
realize the consequences of the violations. This fact
in 1tself demonstrates the lack of safety culture, not
so much on the part of the personnel, but rather on
the part of the reactor designers and the operating
organization. It 1s worth looking at another approach
to the analysis of the causes of an accident and the
role of personnel actions 1in 1ts 1initiation and
development. After the serious accident at the Three
Mile Island plant in'.the USA in 1979, the designers
did not seek: toiblame the personnel, since "they [the
engineers| may ‘analyse.the first minute of an accident
for hours or even weeks, seeking to understand what
happened or trying to project what will happen next 1f
parameters are manipulated", whereas an operator has
to deal with "hundreds of thoughts, decisions and
actions he takes during a transient" (see Ref. [49],
pp. 644-645). Experts in the USA understood that "some
transients can be avoided completely through good
design. If a transient-can be imagined, a contingency
can be designed to cope with it" ([49], p. 644).

CRED A R E AR, T, 30 fRiE R et

146



B o ipEBEFALE T IX 2 gk F AR NG, {
BFE BRI A FIRERING o V- BEEFFAY P e L
TR FAH2 AR 7 0 AT &hdedsE AT A
¢ oo 1979 2 W=7 § BE ¥ i, K gL AFE AR,
FlR'e (L) et g L omE o VGRS A
BE kAT, 00 R A P AT A ERE RS E T kg
o e IR FITAR o HERER SPGB F
LA R FREaEE" (57 [49],P9 ~ 644-645) - £ B
- B & RATE G L BRI T G WA R A o e
SRR T B R R T gD KPR RAT"
([49], P644)

(F ks INSAG=T2 & f Fexdf & B 375%3F 2 %85
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13, [-5.3 The . system® of legal, economic and
sociopolitical correlations that existed prior to the
accident and still exists in the field of nuclear
power has no legal basis, and did not and does not
meet the requirements of ensuring the safe utilization
of nuclear power in the USSR

BRI E T 2 P w0y enfac i B AR ARG TN T S

g E A, 2 E R PR R R 2 g R

This conclusion 1s based on the fact that when

there 1s no law governing the utilization of nuclear
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power, no one bears the full responsibility for the
safety of operating nuclear power plants. All those
involved 1in the development and operation of nuclear
power plants are responsible only for those parts of
the job which they perform themselves. According to
international standards and practices this overall
responsibility should be borne by the operating
organizations. So far, the USSR does not have any such
organizations. Their functions of making the most
important general decisions concerning a plant as a
whole were and are usually performed by the
corresponding .«‘ministries, which are government
authorities. = As a“ result, the decision making 1is
separated from thé_ responsibility for the decisions.
Moreover, following the" repeated reorganization of
government authorities, those bodies which made
crucial decisions earlier no longer even exist. As a
result, there are dangerous facilities for which no

one 1s responsible.
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According to general international practice
formulated in the IAEA recommendations [51] and
officially recognized by the USSR [52], the final
responsibility towards the population and the country
as a whole for the safe operation of a plant always
rests with the operating organization. However,
responsibility cannot be borne without the
corresponding xrights. The system which existed, and
still exists, does not 'give any rights either to the
plants themselves, -or_to /the higher authority, which
together perform the " duties of an operating
organization.

Ry [AEA 2 3R [D1 ] % g 38 -K3u[h2]2 & 3% ih- R
RG] SR RN E BRI R ORIE TR 2B R i, FH A
TR BN FRER o RA A i RREF Ea EpHES -

EHC B AT PG AP AL B R IRALALFE A

According to the current standards and regulations,
these organizations are not empowered to make any

crucial decisions (and after the Chernobyl accident
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also not any less 1important ones; 1in fact, to all
intents and purposes, no decisions) without clearance
by the Chief Design Engineer, the Scientific
Administrator, the General Designer and the regulatory
body. At the same time, all these organizations which
force owners to make decisions and do not allow them
any choice apart from termination of the operation of
the plant in the case of a disagreement, carry no
responsibility themselves for the decisions made
(except for the regulatory body, which is also wrong).
Ry b oo iR 2 L, Pl BT AP RE < AR

(LB PR R e Rk 290, 28R

tu._

W), I RS T AERCEEA s PR LA |~ TR A B I
HirEziwzBo ot e @ 1f 0t Lt @ §
LT - REE o AUA L SEREFE T RO A S b2 e E R,
TR WP R hE E e (f 7 FE i mips A

1) o

This report identifies many violations in the design
of Chernobyl Unit 4 of the safety standards and
regulations in force at the time of the design,
construction and operation of the plant. Nevertheless,
the design was approved and authorization given for
construction by all the relevant authorities and

regulatory bodies. This demonstrates the lack in the

150



USSR of a well organized group of experts endowed with
1ts own resources, rights and responsibilities for its
decisions.

AR A FERD F BASAS AR 2 2 TR X
PREZRE P FEF IR o Ra R EEFT , Egr
EEARR G R 2 P IEE o E o BT, AR L L D

TR B, R P p e TR RS R R E

The USSR State Committee for the Supervision of
Nuclear Power Safety was established only three years
before the Chernobyl accident and, notwithstanding the
safety culture,éoncept, it could not be regarded as an
independent body, since it -was part of the same state
authorities “responsible | for the construction of
nuclear power plants and electricity generation. Since
the accident, a number of major changes have been made
to the system for the supervision of safety in nuclear
power. However, since the regulatory bodies have no
legal basis, no economic methods of control, and no
human and financial resources, and since 1t 1s very
difficult to set up an institute of independent
experts in this country, the system that existed and
still exists is one consisting of many links providing
step by step control and finicky supervision of

nuclear power plants, rather than a full blooded
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regulatory system for the safe use of nuclear energy
in the interests of the whole population.
FEPGE2ERFLR AR I n A 2
EoGEX 2y VRA ARG BHHE T FL v AP
ThRTEZ 2T A 2R EF heayth FiE e p i ko 37
SRR TR F 2T SRR - R E Rt KA o B
FWE i A BEAGERS E L B A 24T
e T OF A e B R RIREL S 2 b B RE g€, MRz BE

,T*unaté_ Pan iy ek der & §H2F S ARB Bcnie & Frik

One of the_most important lessons learned from the
Chernobyl accident’is not only the need to improve the
specific parameters and ‘operating conditions of the
RBMK reactors, no matter how important this 1is 1in
1tself, but also the need to 1incorporate the
requirements of the ’safety culture’ concept into all
aspects of nuclear energy applications in the USSR.

BHEVEEAREI AL L KA TR Btk
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The International Nuclear Safety Advisory Group (INSAG) is
an advisory group to.the Director General of the
International Atomic Energy Agency, whose main functions are:
Rt ae € 2R BCINSAGO) EE T RS R+ e B 3T £ avifis
B BB e 30

(1) To identify important current nuclear safety issues and
to draw conclusions on the basis of the results of nuclear
safety activities within the [AEA and of other information;
FWHEE DX 2RET RBERERF BT PRI R ER D

B ME B U DT RA RN RS

(2) To give advice on nuclear safety issues in which an
exchange of information and/or additional efforts may be
required;

HIZEIFOTA/AELFTERL IV 2P RE K2

(3) THIS SAFETY SERIES IS ALSO PUBLISHED IN FRENCH, RUSSIAN
AND SPANISH

AE DA RS UEe  RREE  Z G 2 AR
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FOREWORD
e
by the Director General

b

T

E
—e

With the intention of strengthening the IAEA’ s
contribution to ensuring the safety of nuclear power plants,
leading experts in nuclear safety were invited by the Agency
to form the International Nuclear Safety Advisory Group
(INSAG). This group serves mainly as a forum for the
exchange of information on nuclear safety issues of
international significance and:formulates, where possible,
common safety concepts.

R ERERSRREAMEHRT LR RS 2T G R
TR 2B RO A W% 2 2k B(INSAG) o A & T 4R
AL I ETLERPLRENTA 2 FERALI P

)

FRiE £ RehE 2L o (F 22 A3 5% 1 %)

The term ’Safety Culture’ was first introduced in
INSAG’ s Summary Report on the Post-Accident Review Meeting
on the Chernobyl Accident, published by the IAEA as Safety
Series No. 7T5—-INSAG-1 in 1986, and further expanded on in
Basic Safety Principles for Nuclear Power Plants, Safety
Series No. 7T5—-INSAG-3, issued in 1988. Since the publication

of these two reports, the iterm Safety Culture has been used
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increasingly in the literature in connection with nuclear
plant safety. However, the meaning of the term was left open
to interpretation and guidance was lacking on how Safety
Culture could be assessed. The present report deals with the
concept of Safety Culture as i1t relates to organizations and
individuals engaged in nuclear power activities, and
provides a basis for judging the effectiveness of Safety
Culture in specific cases in order to identify potential
1mprovements.

Fg 22 | BT BRI RANLDYEREELL 2EFE
(INSAG) 2 2 B R E s Rd € RZFERL > NE RS
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(R VLY TRS TR (% 2% AT H 2 )

The report is intended for use by governmental
authorities and by the nuclear industry and its supporting
organizations. Prepared by a highly authoritative body, i1t

should help to promote Safety Culture. It is intended to
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stimulate discussion and to promote practical action at all

levels to enhance safety.
%$4”“v@$_“mﬁé# $2 HApM A Eenerik r o FH
AR R RSB TIRS TR R RS & 2
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SUMMARY
F &

The response to a previous publication by the
International Nuclear Safety Advisory Group (INSAG), No. T5-
INSAG-3, Basic Safety Principles/or Nuclear Power Plants’,
indicated a broad international interest in expansion of the
concept of Safety Culture, in such a way that its
effectiveness 1n particular cases may be judged. The present
report responds to that need. It is directed especially to
the senior management of all organizations whose activities
affect nuclear plant safety.

LA R 2R B R % L THO-INSAG-3 A TR
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In embarking on a report on Safety Culture, INSAG was
faced with the fact that the concept has not been fully
charted in previous studies, and there is no consensus on
the meaning of Safety Culture. In seeking to develop views
that will be commonly shared and have important value in
application, INSAG found it necessary to explore deeply the

general factors which contribute to a satisfactory nuclear

162



safety regime. The outcome is a document which represents
the common view of INSAG members.
EFAFLT XA RS X DA EE L AW

AP RERE > 2 HE L2 T AT A
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The first proposition presented by INSAG is the
definition of Safety Culture: Safety culture is that
assembly of characteristics and-attitudes in organizations
and individuals which establishes-that, as an overriding
priority, nuclear plant safety i1ssues receive the attention
warranted by their significance.

FAEREAX2BEFEFALERNNEST 2L enTR X 2
RERE BAZEME EROES S U2 L ABATEZ PR
ThREF238 A FEELL A R ELZ RE-

(22 LY Jix)

This statement was carefully composed to emphasize
that Safety Culture is attitudinal as well as structural,
relates both to organizations and individuals, and concerns
the requirement to match all safety issues with appropriate

perceptions and action.
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The definition relates Safety Culture to personal
attitudes and habits of thought and to the style of
organizations. A second proposition then follows, namely
that such matters are generally intangible; that
nevertheless such qualities lead to tangible manifestations;
and that a principal requirement i1s the development of means
to use the tangible manifestations to test what is
underlying.

ATERE 2T MBREARE L EHY IR E ROk A D
BB o % 2 R E LM B B AR Rh ) KA Ao 0 2

K@ G R Qﬂﬁiﬁfn; W B
TR RS R PR SRR P i

(22 &% DHE)

INSAG takes the view that sound procedures and good
practices are not fully adequate 1if merely practised
mechanically. This leads to a third proposition: that Safety
Culture requires all duties important to safety to be
carried out correctly, with alertness, due thought and full
knowledge, sound judgement and a proper sense of

accountability.
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In 1ts manifestation, Safety Culture has two major
components: the framework determined by organizational
policy and by managerial action, and the response of
individuals in working within and benefiting by the
framework. Success depends, however, on commitment and
competence, provided both 1n the policy and managerial
context and by individuals themselves.

EHHT X2 tn B Bt d B R FIRT
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Sections 1 to 3 of the report develop the
complementary ideas of the framework provided at the policy
and managerial level and of individual responses. This is
done in a general way so that the views expressed are
applicable in any organization with responsibilities

affecting nuclear safety.
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To make practical use of the work towards improving
nuclear plant safety requires more substance. All those
engaged in matters touching on nuclear safety are likely to
insist that what 1s described is entirely characteristic of
their own approach. All will say: "But this is what we do
already". INSAG therefore judged it right to go further, and
so the latter part ofiithe report provides more detail on the
tangible characteristics of'a satisfactory Safety Culture in
different kinds of “organizations. In the main text this is
in the form of statements of what should be expected. In the
Appendix it 1s in the form of a series of questions,
provided as an aid to self-examination by organizations

rather than as a Yes/No checklist.
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Finally, in preparing this report, INSAG took care to
avoild merely listing sound practices and requirements for
satisfactory individual behaviour which, while no doubt
worth restating, take matters little further. Instead, INSAG
sought by way of propositions to analyse and illustrate the
topic 1n more general ways, and to provide means by which
organizations may examine and improve their own practices,
performance and working methods. On this basis, INSAG offers
the report as a contribution to the further enhancement of
nuclear plant safety.
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1. INTRODUCTION ( f§ 4 )

Except for what are sometimes called "Acts of God , any
problems arising at a nuclear plant originate in some
way 1n human error. Yet the human mind is very
effective in detecting and eliminating potential
problems, and this has an important positive impact on
safety. For these reasons, individuals carry heavy
responsibility. Beyond adherence to defined procedures,
they must act in accordance with a "Safety Culture’.
The organizations operating nuclear plants, and all
other organizations with a safety responsibility, must
so develop Safety Culture as to prevent human error and
to benefit from the positive aspects of human action.
“f TR R R s P R R R P FRASFP A G oangcE
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The substance of Safety Culture is the means by which
close attention to safety is achieved for both
organizations and individuals. INSAG introduced the
term Safety Culture in its Summary Report on the Post-
Accident Review Meeting on the Chernobyl Accident. In
1ts subsequent report, Basic Safety Principles for
Nuclear Power Plants, referred to in the following as
INSAG-3, Safety Culture was highlighted as a
fundamental management principle. The present report
responds to comments received after publication of
INSAG-3 proposing that the concept of Safety Culture be
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clarified and so defined that 1ts effectiveness could
be confirmedin specific instances.
Frv itz AFE- B R B EME | RE TR B
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This report gives particular attention to operating
organizations, because the link between human
performance and plant'Safety i1s closest there. Yet the
discussion extends teSafety Culture in all concerned,
because the highest level of safety 1s achieved only
when everyone “1s dedicated to the common goal.
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The safety of the plant also depends critically on
those who previously designed, constructed and
commissioned i1t. A partial list of other contributors
includes the background community of science and
engineering, the governmental bodies responsible for
regulation and those responsible for the underlying
research.
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INSAG-3 1identified particular aspects of Safety Culture.
[t also dealt with matters not so identified but which
represent practices important for achievement of the
required human responses. What follows treats these
practices as an essential component of Safety Culture.
INSAG-3 #%3h ~ Bat 7 &% 2~ i e8> U » ity X af Ale
PEAFEF S BFRIEPEFT-Re AR HDITE > £%2
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2. DEFINITION AND CHARACTER OF SAFETY CULTURE
(% 2% nThEBFT)

Safety Culture is that assembly of characteristics and
attitudes in organizations and individuals which
establishes that, as an overriding priority, nuclear
plant safety issues receive the attention warranted by

their significance.
F vt EEREBAZEEE ERDEE S UL RRA
4
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In INSAG-3 1t was stated that Safety Culture "refers to
the personal dedication and accountability of all
individuals engagedilinany activity which has a bearing
on the safety of nuclear.power plants". It was further
stated to include'as a key element "an all pervading
safety thinking", which allows "an inherently
questioning attitude, the prevention of complacency, a
commitment to excellence; and the fostering of both
personal accountability and corporate self-regulation
in safety matters".
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Attributes such as personal dedication, safety thinking
and an 1nherently questioning attitude are intangible.
Yet 1t 1s important to be able to judge the
effectiveness of Safety Culture. INSAG has addressed
this problem by starting from the perception that the
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intangible attributes lead naturally to tangible
manifestations that can act as indicators of Safety

Cul ture.
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Good practices in themselves, while an essential
component of Safety Culture, are not sufficient if
applied mechanically. There is a requirement to go
beyond the strict implementation of good practices so
that all duties important to safety are carried out
correctly, with alertness, due thought and full
knowledge, sound:!judgement-and a proper sense of
accountability:
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Thus what follows presents the relevant good practices,
provides comments on the less tangible individual
attitudes necessary and identifies characteristics that
may be considered as measures of the effectiveness of
Safety Culture.
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3. UNIVERSAL FEATURES OF SAFETY CULTURE
(% 2% 1 th- L)

11. In all types of activities, for organizations and for
individuals at all levels, attention to safety involves

many elements:
BEEE BADERR L LEEY o Rk

fe B LT > oo (% 2= i E0% 11 %)
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—Individual awareness of the importance of safety.
BAFE 22 £ RPPF Y -

—Knowledge and cempetence,i-conferred by training and
instruction of personnel and by their self-education.
oA B B ER - R H g AT Y g e

—Commitment, requiring demonstration at senior
management level of the high priority of safety and
adoption by individuals of the common goal of safety.
BAFRIFRE L 2L BF BLT R ORE S R REF
ZBABRLNEZ 2L ER P RAHER o

—Motivation, through leadership, the setting of
objectives and systems of rewards and sanctions, and
through individuals’ self-generated attitudes.
BEAE S PRI BRI B R
FEERS

—Supervision, including audit and review practices, with
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readiness to respond to individuals’ questioning

attitudes.
EFCRCIIAPAFL A HBALTREADY BE -

—Responsibility, through formal assignment and description

12.

13.

of duties and their understanding by individuals.

B I sdpieaniEas s BRGERE > 0B H A DR
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Safety Culture has two general components. The first is
the necessary framework within an organization and is
the responsibility of the management hierarchy. The
second 1s the attitude of staff at all levels in
responding to and.benefiting from the framework.
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These components are dealt with separately under the
headings of Requirements at Policy Level (Section 3.1)
and Requirements on Managers (Section 3.2) and Response
of Individuals (Section 3.3). Since Safety Culture
particularly concerns individual performance, and since
many individuals carry safety responsibilities, Section
3.3 1s especially important.
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19.

Figure 1 i1llustrates the major components of Safety
Culture, relating the text headings to this overall

scheme.
Bl- p 7 % 2~ tn& > ApMRAE D~ F > B 0 B

E (% 2 L ERF 14 08)

In keeping with the practice of INSAG-3, throughout the
report the presentation is in accordance with the
assumption that the practices are in current use. The
sense of the usage i1s that the circumstances described
are those which this report seeks to promote.
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FIG. 1. Illustration of the
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16.

17.

3.1. REQUIREMENTS AT POLICY LEVEL
(HFTK kg ang f)

In any important activity, the manner in which people
act 1s conditioned by requirements set at a high level.
The highest level affecting nuclear plant safety is the
legislative level, at which the national basis for
Safety Culture is set.
EERPERGERY AR O RARE RE G R R E o BER

TRE 22 5B kB2 £ 23 o ok a2 iteh
R ARE > & Fikgtmird o (2=t 8% 16 %)

Governments discharge their responsibilities to
regulate the safety of nucélear plants and other
potentially hazardous installations and activities in
order to protect individuals,: the public at large and
the environment. Legislation is backed by the necessary
advisory and regulatory bodies, which have sufficient
staff, funding and ‘powers to perform their duties and
the freedom to do so without undue interference. In
this way, national climates are fostered in which
attention to safety is a matter of everyday concern.
Governments also encourage international exchanges
aimed at safety improvements and seek to minimize any
commercial or political impediments to such exchanges.
Ji}ﬁ—:lé’:—ﬁ%k—,;%i;‘é%?ﬁ* 22 AT G BT ORA R SRR

BB 2 K EDE L T A CENENER
BRF 22 L BRI p Ao doptn ko PR (%
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20.
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Within an organization, similar considerations apply.
policies promoted at a high level create the working
environment and condition individual behaviour.
EHPMEAE YRR r o NE LB RS (TR B

s et SESEEIERED

Safety policies and their detailed implementation vary
depending on the nature of the organization and the
activities of 1ts staff, but important common features
can be defined. Sections 3.1.1 to 3.1.5 show how such
commitment at the.policy-level is declared and
supported.
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3-1-1- Statement of safety Policy

(% 2z 3

An organization pursuing activities with a bearing on
nuclear plant makes its responsibilities well known and
understood in a safety policy statement. This statement
1s provided as guidance to staff. and to declare the
organization’ s objectives and the public commitment of
corporate management to nuclear plant safety.
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22.
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Safety policy statements by different bodies with
differing functions vary in both form and content. An
operating organization has full and formal
responsibility for the safety of its nuclear plants.
[ts safety policy statement is clear and is provided to
all staff. This statement declares a commitment to
excellent performance in all activities important for
the safety of nuclear plants, making it plain that
nuclear plant safety _has the utmost priority,
overriding 1f necessary the demands of production or
project schedules!
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A regulatory body has a weighty influence on the safety
of nuclear plants within its purview and an effective
Safety Culture pervades its own organization and its
staff. The basis i1s again set down in a safety policy
statement. This makes a commitment to implement
legislation and to act to promote plant safety and the
protection of individuals and the public, and to
protect the environment.
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24.
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Supporting organizations, which include those
responsible for design, manufacture, construction and
research, influence greatly the safety of nuclear
plants. Their primary responsibility is for quality of
the product, whether this 1s a design or a manufactured
component, 1installed equipment, a safety report or
software development, or any other output important to
safety. The basis.for'Safety Culture in such an
organization is+the directive establishing policy and
practices to achieve ‘quality, and thereby to meet the
safety objectives of the future operator.
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3-1-2 - Management structures

LA

Implementation of these safety policies requires that
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26.

21.

accountability in safety matters is clear.
X rERY HEX TR ZES J‘zjﬁ"*{ﬁqgﬁ;m o

(% 2~ BRI % 24 %)

The detailed way in which this 1s achieved depends on
the role of the organization, but one key requirement
1s common to all: strong lines of authority are
established for those matters bearing on nuclear plant
safety, by means of clear reporting lines and few and
simple interfaces, supported by the definition and
documentation of duties.
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The formal responsibility for plant safety lies with
the operating organizations and the delegated authority
with the plant manager. In the contributing
organizations, the equivalent requirement i1s to ensure
by management structure and definition of duties that
responsibility for the quality of the product 1is well
defined.
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Large organizations with significant impact on nuclear
plant safety provide independent internal management
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29.

30.

units with responsibility for the surveillance of

nuclear safety activities
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In operating organizations, these units have the role
of scrutinizing safety practices at the plant. They
report at a senior management level, ensuring the
integration of safety responsibilities into the
management chain with a prominence matching that of
other main functions. Supporting organizations adopt
similar methods to achieve product quality, involving
audit and review practices with arrangements for
reporting at a senior' level.
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3+1-3 - Resources

(F k)

Adequate resources are devoted to safety.
B3 EBOFTIR URANZE > o (% 2~ i #R% 29 i%)

Sufficient experienced staff are available,
supplemented as necessary by consultants or contractors,

182



so that duties relevant to nuclear plant safety may be
carried out without undue haste or pressure. Staffing
policies ensure that competent individuals can advance
through the key posts. Training of staff is recognized
as vital and the necessary resources are devoted to 1it.
Funding is sufficient to ensure that staff in all
safety related tasks have available to them the
necessary equipment, facilities and supporting
technical infrastructure. The working environment for
such staff is conducive to the effective performance of
their duties.
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Self-regulation

SELES

3l. As a matter of policy, all organizations arrange for
regular review of those of their practices that
contribute to nuclear plant safety.
ﬁﬁﬁa;’§%£$£$ﬁiﬁﬁﬁiﬁ4%ﬁﬁ§&$£ﬁ

¥R o (% >~ it &% 31

22
i)

32. This includes, for example, staff appointments and
training, the feedback of operating experience, and the
control of design changes, plant modifications and
operating procedures. The‘intent i1s to bring fresh
judgement to béar! and to allow new approaches to be
suggested by mmvolving fully competent individuals or
bodies outside the'normal chain of command. Such
arrangements are promoted as natural and helpful aids
to the practitioners; i and they avoid the appearance of
a punitive search for shortcomings.
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3+1-+5 - Commitment

(i)

33. Paragraphs 16-32 cover activities which define the
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34.

working environment and which require corporate level
commitment for success. This commitment 1s publicly
asserted and well known, shows the stance of corporate
management 1n relation to its social responsibilities,
and demonstrates also an organization’ s willingness to
be open in safety matters.
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On a personal basis, managers at the most senior level
demonstrate their commitment by their attention to
regular review of the processes that bear on nuclear
safety, by taking direct interest in the more
significant quéstions of nuclear safety or product
quality as they‘'arise, ‘and by frequent citation of the
importance of 'safety-and-quality in communications to
staff. In particular, nuclear plant safety is an
important agenda 1tem at meetings of boards of
operating organizations.
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3. 2. REQUIREMENTS ON MANAGERS
($ 3 LE h® )

3b. The attitudes of individuals are greatly influenced by

their working environment. The key to an effective
Safety Culture in individuals 1s found in the practices
moulding the environment and fostering attitudes
conducive to safety. It is the responsibility of
managers to institute such practices in accordance with
their organization’ s safety policy and objectives.
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Molding find

36. The requirements so placed on managers are discussed in
the following. Except as'specifically indicated, the
comments apply to all organizations engaged in
activities affecting nuclear safety.
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3-2-1-Definition of responsibilities

(F Zeha &)

37. Discharge of individual responsibilities 1s facilitated
by unique and clear lines of authority.
B F E R 2 PR
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38.

39.
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The responsibility assigned to individuals is defined
and documented in sufficient detail to prevent
ambiguity. The collective definitions of the authority
and responsibility of individuals are reviewed to
ensure that there are no omissions or overlaps and no
problems of shared responsibilities. Definitions of
responsibility are approved at a higher level of
authority. Managers ensure that individuals understand
not only their own responsibilities but also those of
their immediate colleagues and of their management unit,
and how these responsibilities complement those of
other groups. This requirement for careful definition
of responsibilities applies with special force to
operating organizations:since they carry the formal
responsibility {for plant.safety. The delegated
responsibility of' the plant manager for the safety of
the plant i1s given particular emphasis.
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Since operating organizations carry the formal
responsibility for the safety of operating plants, they
have a further obligation. This is the duty to assure
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41.

themselves, by means of third parties i1f necessary,

that other organizations whose activities contribute to
the technical basis of plant safety discharge their
responsibilities satisfactorily.
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3.3.2 Definition and control of working practices

(2 3% Rend 3 TH)

Managers ensuré that -work.on matters related to nuclear
safety 1s carried out in a nrgorous manner.
PREBAFLET BEF R AR 20T o &R AR
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While the necessity is obvious in operating
organizations, the requirements for product quality in
supporting organizations call for similar attention.
The necessary basis is generally a hierarchy of up to
date documents ranging from policy directives to
detailed working procedures. These procedures are clear
and unambiguous and they form an integral series. The
documents receive formal scrutiny, checking and testing
under the organizations’ quality assurance arrangements,
and formal means are adopted for their control.
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42. Managers ensure that tasks are carried out as defined.
They institute systems for supervision and control and
insist upon orderliness and good housekeeping.
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3.2.5 Qualifications and training

(FH2 5)

43. Managers ensure that their staff are fully competent

for their duties.
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44. Selection and appointment procedures establish
satisfactory initial qualifications of personnel in
terms of intellect and education. Any necessary
training and periodic retraining are provided. The
assessment of technical competence i1s an integral part
of training programmes. For critical tasks in plant
operations, judgement of fitness for duties includes
physical and psychological considerations.
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46.

47.
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Instruction instils more than technical skills or
familiarity with detailed procedures to be followed
rigorously. These essential requirements are
supplemented by broader training, sufficient to ensure
that individuals understand the significance of their
duties and the consequences of mistakes arising from

misconceptions or lack of diligence.
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Without this additional undérstanding, nuclear safety
1ssues arising may not receive the attention they
warrant or wrong actions-may be taken, out of lack of

comprehension of the risks involved.
BEIE AR B PRIR R A I F kAL Tl § AKX FIEAR

S RETRS T WS FEL I R AT A
(% 2% R F 46 1)

3.2.4 Rewards and sanctions

()

Ultimately, satisfactory practice depends on the
behaviour of individuals, as influenced by motivation
and attitudes, both personal and group. Managers
encourage and praise and seek to provide tangible

reward for particularly commendable attitudes in safety.

190



48.

49.

50.

Bil o A ABRTOTRATR A NE L FeB PR L2 Ee
FoiE R FRYEHEEZ AP LEFRY TR > SN
FHEDE LR - (% 3 i EPIF AT i)

Importantly, at operating plants, systems of reward do
not encourage high plant output levels if this
prejudices safety. Incentives are therefore not based
on production levels alone but are also related to

safety performance.
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Errors, when committeds-are-seen less as a matter of
concern than as a' source of ‘experience from which
benefit can be derived. Individuals are encouraged to
1dentify, report and correct imperfections in their own
work in order to'help others as well as themselves to
avert future problems. When necessary, they are
assisted to improve their subsequent performance.
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Nevertheless, for repeated deficiency or gross
negligence, managers accept their responsibility for
taking disciplinary measures, since safety may
otherwise be prejudiced. There is, however, a delicate
balance. Sanctions are not applied in such a way as to
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encourage the concealment of errors.
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3.2.5 Audit > review and comparison

(F+2 > Hwstfort 4

Managerial responsibilities include the implementation
of a range of monitoring practices which go beyond the
implementation of quality assurance measures and
include, for example,) regular reviews of training
programmes, staff appointmemt procedures, working
practices, document control 'and quality assurance
systems.
FRAGNT Ee FRSIIEAEL R I 2 B BT R
)

These practices depend on the activities of the
organization. In design, manufacturing and operating
organizations, they include scrutiny of the means by
which design or engineering changes are controlled. In
the plant operational context, they include scrutiny of
changes to operating parameters, maintenance
requirements, modifications to plant, plant
configuration control and any non-routine operation of
the plant.
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By these means, the working of safety management

systems 1s checked by internal processes. It 1s good
practice to augment such processes by calling on
experts from functions other than that concerned or

from outside the organization. This ensures the
availability of broadly based views and experience,
provides a basis for emulation and encourages the
introduction of goeod!practices that have been adopted
elsewhere.

g il xRk BTk SR LS TR A o 2R

WA R G F e B R e B adp B S P IR e e &
Fo MERAAPE N EAB G A MV REER RLDRARBEE G
B e oot o Nk b okenik 2 BB S b B RG R (T 0 L
AR o (% 2% it BEp)% 53 %)

Managers make arrangements to benefit from all sources
of relevant experience, research, technical
developments, operational data and events of safety
significance, all of which are carefully evaluated in
their own contexts.

PR EFEIFRMAPM NG TR AL~ g B~ TR

FERGPZIEE? EFF R RHE KFEL K b B E S
R (% 22 B0 % 54 i%)
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55.

56.

3.2.6 Commitment
(K3#%)

In these ways, managers demonstrate their commitment to
Safety Culture and encourage i1t in others. The
practices identified structure the environment in which
people work. The attitude of mind that produces
satisfactory performance by people in groups or as
individuals 1is fostered by demands for orderly work, by
clarity of understanding of duties, by rewards and any
necessary sanctions, and by the invitation of external

scrutiny
U ? ;ngbd.;;}_.—;;;Lﬁq,&‘g”jétj‘/‘gj;)ﬁsog?

%gg;—wj ’ u;\;j,ﬁa P TRy o ;gg; A AzEd ’é? 3 Aﬁt?{
TR I (F Ak T q,\mﬁf"ﬁép’ﬁ% » & ﬁ%)%&fduﬁ )
2t s AR LT A AR L PR R S A

(% >= (LR 55 1E)

sy

[t 1s the task of managers to ensure that their staff
respond to and benefit from this established framework
of practices and, by attitude and example, to ensure
that their staff are continuously motivated towards
high levels of personal performance in their duties.
FEWR 1w R EE e 22 nERRER s 22 F IR TS

FHD R PO EFLR IR FERED e AR E 2B
K IR A IR o (Z 2= L Bpl% 56 i%)
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o71.

58.

59.

3.3 RESPONSE OF INDIVIDUALS
(B A v )

Sections 3.1 and 3.2 present the means by which the
framework is set for an effective Safety Culture and
emphasize the responsibilities of management. As is
pointed out in the introduction to these sections, it
1s the task of staff at all levels to respond to and
benefit from this framework

H~3 1 2HE~32HI -2, HL32)35 2xehg 2> (1t

mﬁﬁ‘]’i%ﬁikrgg;ﬁm%ffo# é’—fé j:&u' %pr%:lﬁjﬁl
L EI A R R B EE

(% 2= it Bp0% 57 i%)

The question remains: How? Te emphasize this key
question, what feollows 1s.set out in a different style.
[t 1s expressed 1n ‘terms most relevant to operating
staff since they bear the most direct responsibility,
though in different ways the points apply to all
persons with duties important to nuclear safety.
 Tgefe 9 R EOER A URAGEE R SR
MEZ B e A R el R 2 o B R R Y AP IR (T
AR REARBEL SO RFE o RA B A i 5
PEXHARKBEEA X 22 o

(% 2% it R H 58 5%)

The response of all those who strive for excellence in
matters affecting nuclear safety is characterized by:
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60.

A QUESTIONING ATTITUDE Plus A RIGOROUS AND PRUDENT
APPROACH Plus  COMMUNICATION The result will be a
major contribution to:  SAFETY

4 a LA EP RS 2RO B 0 T T A
THROER T FESRIE AT | HAR }*’wj*ﬂ—\ﬁ 4
T > (> i-®pl% H9i%)

Before an individual begins any safety related task,

his or her questioning attitude raises issues such as
those listed in the following:

LBRBARBIEREZ DML (T2 5 > B N B * LT A5

A M A R kg p e
(% >~ i #R % 60 %)
—Do I understand the .task?
EY: - EAE R ST W
—What are my responsibilities?
SE S SRR
—How do they relate to safety?
Bdrwipi> 1% 27
—Do I have the necessary knowledge to proceed?
NGB TR T B A ?
—What are the responsibilities of others?
R R
—Are there any unusual circumstances?
FoER AR R R A D

—Do I need any assistance?
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61.

AT R T PR R ?
—What can go wrong?
T g N ARLERT
—What could be the consequences of failure or error?
AP BFT g F FALE D
—What should be done to prevent failures?
BB I IEL P ?
—What do I do if a fault occurs?

H-f LB SRR

In the case of relatively routine tasks, for which
the individual has been fully trained, question and
answer will beiautomatic.to a- large extent. For tasks
with a novel content,  the thought process becomes more
deliberate. New and unusual® tasks which have an
important safety content will be the subject of written
procedures clarifying these matters.
dOTE R A RS R BRI AR FET B R EehFR T
Frzwgkpbeilt 3R <ol § 1 FEATON F
LB AR A EL G o

% RPN FAAH A SRR SR

\4\1-

TeRZ Gl el (TR £ R

Individuals adopt a rigorous and prudent approach. This
involves:

BABRPREREZ FIETIL>E 0 H e
(2= i ®al% 61 i%)
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—understanding the work procedures;
B 31 iTAR R
—complying with the procedures;
LR
—being alert for the unexpected;
ERERE L U R RN
—stopping and thinking 1f a problem arises;
ok 4 RPRERE O R BT kT L2 o
—seeking help 1f necessary;
& & pEE R Bt
—devoting attention to orderliness, timeliness and
housekeepings
B B30 EUR PR
—proceeding with’deliberate care;
BT ¥

N2
1
-~

HIE D s 6
—forgoing shortcuts.

AR

62. Individuals recognize that a communicative approach 1is
essential to safety. This involves:
BABIR T > HE2h 3 @EROLW A FL g2 IR

o Hoe g
(22> it®pl% 62 i%)
—obtaining useful information from others;
KA W AR AT ¥ hER

—transmitting information to others;
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PH A BEFR
—reporting on and documenting results of work, both

routine and unusual;

AmbIAREHF1 T Bl (TR U2 Eadg
2
—suggesting new safety initiatives.

O A RTenT 2Rk

63. A questioning attitude, a rigorous and prudent approach,
and necessary communication are all aspects of an
effective Safety Culture in individuals. The product
contributes to a high level of safety and generates a
personal pride in.dealing with important tasks in a
professional manner.

SERRERN ¢ £05 6 SR TR R L S R

P

=

PLENE > 2 b 2 BEREELE o —ﬁﬁ%%jﬁ&{:}'&f#’i BokEgw > 2
A2 BANG RERIZLE & 1 Tz o
(% 22 i BR% 63 %)

4. TANGIBLE EVIDENCE
(EHERE)

64. In Section 3, Safety Culture was considered as the
assembly of commendable attributes of any organization
or individual contributing to nuclear plant safety.
This general treatment needs extending to cover the
separate attributes of different organizations. Also,
examples are needed:
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65.

66.

&ﬁiﬁa,ziéﬂaﬁﬁéE@£$é%kﬁﬂ*ﬁﬁ?&
Rz AR EAET oS- BRI UBE L E LT R
t—‘%kmllg;wj;}'jr?—olf y K J{:&%m

(% 2% i BR% 64 %)

—to show that Safety Culture i1s a concrete concept

essential to safety;

HE2m 7 0 BRPEX 2255 00EL 4%& o
—to provide a basis for judging the effectiveness of

Safety Culture in specific cases;

L AEORRT o R HEE 22 (ki A A
—to 1dentify options for improvements.

E Fle A R B

This section 1dentifies _some-broad characteristics of

an effective Safety Culture'in different groups of
organizations: governmental, operational and supporting.
[ts objective 1s to provide insight from several
standpoints into factors that promote the safety of
nuclear plants. The list is not exhaustive and can be
extended by the reader. It is intended to be used as a
starting point for self-examination by organizations.
AR AEN - BT R n?w HHP o Bk X 2 VR L

P (F-~F NP2 LEINFE) B p o REFRES D
N A SR TR 2 aFE o
(> " ®al% 65 i%)

The Appendix approaches the same issue in a different
way. It comprises sets of questions which can be used
to aid judgement of the effectiveness of Safety Culture
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1n a particular case.
HiE TR R e AT AR kA 0 B oo 7 R AR

T onL R AN AR R o A SN g r Y (L iy o

(F 22 (VBRI F 66 i%)

GOVERNMENT AND ITS ORGANIZATIONS
(Fefipn # )

67. The practical approach that governments adopt towards
safety 1n general and nuclear safety in particular has
a major effect on all organizations influencing nuclear
safety. The following aspects demonstrate government
commitment:
FORPE - S 2 FEE PR o BArREAFEIRE S 0 H
oA PR 2B IR 5 &R g o TS| SR E A
T PR R 4

(% 2= L ER % 67 %)

—Legislation and government policies for the use of
nuclear power set broad safety objectives, establish
the necessary institutions and ensure adequate
support for its safe development.

Fl* PB4 PR FORICR o RARK IR A hk 2 P

B 2 BSOS R PR ZEEES L UEER D o

—Governments assign the responsibilities of such

institutions clearly, arrange that conflict of
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interest 1n important safety matters is minimized,
and ensure 1n particular that safety matters are
addressed on their merits, without interference or
undue pressure from bodies whose responsibility for
nuclear safety is less direct.
PR P AR R A F E o HE A% 2
RS B PN RES 2 E e B EA4

LERPAE 2T ES F ORI ER RS o

.

—Governments provide strong support for regulatory
agencies, including adequate powers, sufficient funds
for all activities and guarantees that the regulatory
task can be pursued without undue interference.

FOR s e 5ed Ut TSy o B oo 3 R enfEd o 5
R ES huh REZ I E 1 (i E > A 7 § 4B
R EPIERR o

—Governments promote and contribute to the

international exchange of safety related information.

PR U Z B 2 LAORR L

68. Regulators have considerable discretionary authority in
matters of nuclear safety. This is conferred by
legislation and the more detailed instruments under
which they operate, and i1s manifested in several
general ways:

P RE 2R R TR HET ARG CPEIEES A2
TR T (R RPORELEREF AT AR T AL
mo (% 2~ L #R % 68 %)
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—The management style of a regulatory agency ensures
that common concern for safety leads to relations with
operating organizations that are open and co-operative
and yet have the formality and separateness
appropriate for bodies with recognizably different
accountabilities.

ERBHLPRAMBRFEFTELX 2> UREF TSR
SR TG B ST RHEPR N R p Ui S R B

P FRLE L AR ZEE hE E o

—Controversial topics are-dealt with in an open fashion.
An open approach is adopted:- to setting safety
objectives so that those whom they regulate have an
opportunity to ‘comment-on’ the intent.

F AL AR R § T ARARSE B il Ldp R
KEX2PHDIN S URGRFE > B I ETHE LR

—Standards are adopted that call for appropriate levels
of safety while recognizing the inevitable residual
risk. By this means a consistent and realistic
approach to safety is achieved.

Pelbz Fp % ki 5 on% oK% 2R & gl

%&%o@bw+w,¢?é pBdr— 2R T (THE >
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69.

—Regulators recognize that the primary responsibility
for safety rests with the operating organization and
not the regulator. To this purpose, they ensure that
regulatory requirements are clear but not so
prescriptive as to set undue constraints.

TRFRAGRT R % 2 F E AP rR o A AT R

—

oottt pehT o H R AR AR Raihn 2tdot o

WHE o L RBR R

—In dealing with new problems, while a generally
conservative approach may be taken, innovation is not
stifled by insistence.on adherence only to approaches
that have béen used._in. the past. Improvements in
safety result frem a well judged combination of
innovation and reliance on proven techniques.
BORILATAR RERE > BEARL SFE R Y - T T 2
FIFTH ¥ OBIR AR E S R SRR 2 A AR A HiEX
AT AAF N UT 0 B8 AIRTE ALEP i i

Those who regulate economic aspects of nuclear power
take into account the fact that decisions based on
purely economic factors could be prejudicial to reactor

safety
AR R4 2 S ANRLEERT I\J’quﬁﬁ » &G $H AT B ART R

AR B ETFREX 2T R o (F 2 L EAF 69 )
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70.

1.

4.2 OPERATING ORGANIZATION
(m5igiT)
4.2.1. Corporate policy level

CEFIETD

Safety Culture flows down from actions by the senior
management of an organization. In judging the
effectiveness of Safety Culture in an operating
organization, 1t 1s necessary to start at the corporate
policy level since 1t is there that attitudes,
decisions and methods of operation demonstrate the real

priority given to safety matters.
iiéﬂﬁéﬁﬁﬂﬁ%&%ﬂ%%ﬁﬁﬁﬁéTﬁ%ﬁ’E?

SRR TR R T R ¥ Nt S T
boo 2 F it BBAS DAY EIIR 2T R

(F 22 L BA% 70 %)

The primary indication of corporate level commitment to
Safety Culture is its statement of safety policy and
objectives. This 1s prepared and disseminated in such a
way that the objectives are understood and made use of
by staff at all levels. Particularly, reference is made
in the statement to the vital importance of safety,
such that concern for safety may on occasion override
production objectives.

EFFARE 2 2 AGEhil Bqpth 2 L2 X 22

L@ o H o2 ;‘ﬁ’ﬁb—% A mEE e o i PR LR
Pe R enf LB 22 8% c X HF > AHHE X 2P
T fd o FAeRE 22 M R LA APRT R

(% 22 VRS TLiE)
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12.

13.

Establishment of a management structure, assignment of
responsibilities within it and allocation of resources
are all primary responsibilities at corporate policy
level. These arrangements are compatible with the
organization’ s safety objectives.

EEEREHT A RS FE A A ERRIEE Y ARTRYE

FHp Rz HLXPfhemat 2phriEn 3z

Senior management initiates regular reviews of the
safety performance of the organization. Such reviews
and the responses to their findings are important
pointers to the effectiveness of Safety Culture in the
organization. Asgspecifielexamples:

FE K AR TING ARNRENE 2 on 0 LG AR HE

F AL w i DA b @ € il SvE & i — A
L

(F 22 L BA% 73 %)

—Training is reviewed to ensure that it i1s satisfactory
and that devoted are adequate.

FLRVR R EL R P B A ggeno

—Documentation systems are reviewed to ensure that the
resources sufficient.
FHY R AAURET RSO .

—Staff appointment arrangements are reviewed, 1in

particular evaluation of the attitudes of individuals
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to safety i1s part of the process of selection and
promotion of personnel.
FhHA1ohizh, AHETRHBAFEE >PERE > BAR

TE R AR - 3R

4 -2 -2 - Power plant level
(& Rle k)

74. At the plant itself, safety, is an immediate concern,
and an effective Safety Culture is an essential feature
of day to day activities, Three different aspects are
considered:

DR R 2T R HERFIH 0 [ o
S BT S R kY g

(22 i ®pl% T4 0%)
—the environment created by.the local management, which

conditions indiViduals" attitudes;

T\KFNQ‘ h’-rﬁlng% ,?Iiﬁlf@;&ﬁ’]ﬁ&o

—the attitudes of individuals, in all departments and
at all levels from the plant manager down;

CER S LY L RN

—actual safety experience at the plant, which reflects
the real priority given to safety in the organization.
MM FROE 2GR, TR BT ZEREE 2NE F AT

ERA
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5.

76.

4.2.2.1 The working environment

(2 femi)

Safety responsibilities and detailed practices at all
levels at the plant are defined. Particular care is

taken 1n the treatment of special activities, such as
tests or plant modifications with safety implications.

In such cases, a systematic independent examination 1S

required. Reviews of documentation and records are

carried out to ensure that safety requirements have
been met.

IHP EEENF T I EE TP R AP R ER R
BREE Y S Bilde D R E PR IR o AR
TR RAAEN GBS > D B R AT RS S
SR R (% 2%~ BP% 75 6)

Training and education ensure that all staff are
knowledgeable about errors that might be committed in
their area of activity. Such training is founded on a
basic understanding of the safety questions involved,
includes consideration of the possible consequences of
such errors, and deals specifically with how they may

be avoided, or corrected 1f committed.
BEVRE HY > MAEFEIHAE IHETE RSV 84 R
TR AT e BB PIRIZE 2R X 2R AH Y o H e
YR ENT NS % o Pt £ PR B P AL

PE (% 2> &% 76 i)
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By way of specific example

2R E AT

208



—For control room personnel, simulator retraining takes
1nto account operating experience, difficulties
encountered by staff and the questions they have
raised.

MEFIEARS S > RY pARITSSK B 1 g TR FEE Y 2
O AR R N BRI BUE R B DI o

—Training sessions are held before a complex
maintenance activity, with mockups or video
recordings, to refresh the knowledge of the staff and

to 1llustrate potential errors.

BEFAFRREB TED 0 R EFPGEY 0 2 8~ A
B ERA AV LA P T s

—The results of safety . analyses, including
probabilistic ‘safety analysis, are consulted
regularly to support decisions as specific 1ssues
arise, as well as to provide staff with insight into
the important safety features of plant design and
operation.

THHRFLE2APEE  CRTAMDT 204> L EEH
FAF APl g @ il 1L REFE2H/IFLE L 2

B ELE ~ TRfR o

77. Nuclear safety is kept constantly under scrutiny
through plant inspections and audits, visits by senior
officers, and internal discussions and seminars at the
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78.

9.

plant on safety matters. Findings are evaluated and
acted upon 1n a timely way.
Fiae X 2 E A ET Ttk h RaFa Zaofp ok iz ﬁ'{

Pis B AR B E BN BT en® 2R RGN 2

FHEPGFR I TR FE o (% 2~ L BRI % T70)

For staff to carry out their duties with ease,
satisfactory facilities must be provided. Aspects
include: the physical features of work locations; the
suitability of controls, instruments, tools and
equipment; the availability of necessary information;
standards of housekeeping; and, of particular
importance, the work-loads of individuals.
FRAIEMR I PHEBTRELS A BT OENLKY 0 e

AR DR L RRER e d c RE 1 EE K
BRI KRB IR > 0k > R E R DA B
° (% 2= - B0 % 78 iF)
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The relationship between the plant management and the
regulatory authority and its local representatives 1is
open and based on a common concern for nuclear safety,
but with a mutual understanding of the different
accountabilities.
TREEFEEFF A ZAG S AL RAR RS ¥ L4
WHEHP R X DR RRS o Ra m AR R ET g

i% o CESEE TIENINS
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80.

4.2.2.2 Individual attitudes
(B * BR)

The attitudes of individuals may be examined in
exchanges with staff members at various levels, to
support judgement of the effectiveness of Safety
Culture and to cause lessons to be derived. To
11lustrate the broad concerns to be tested by more

detailed questioning:
BARRARTD 2 FIFA R 1 A2 3 plE D ko v 2%

EES
Fookdt o T ATA MAT o d B EARM 2 BIREARP > ¥ { i
ERVE - (% 22 it &Ep)% 80 %)

—Are procedures strictly followed even when quicker

methods are available?

SR ERUES o = (E= 3 S SRR E R

—Do staff members stop and think when facing an

unforeseen situation?

iﬁl; ﬁ 1P ke 27 g (£33 IE,':I'; ?

—Is a good safety attitude respected by management and

within peer groups of the staff?

AFnF 2RRATFAPE LI FHZAE LD

—Do staff take the initiative in suggesting safety

improvements?
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81.

82.

83.

A& FHEPaddEgecd g 2?

Managers’ attitudes are demonstrated, and staff
attitudes are influenced, by exchanges on nuclear
safety matters. In particular, managers take
opportunities to demonstrate that they are prepared to
place safety concerns before those of production, 1if
necessary. As an example, discussion with staff
concerned about delays in restarting the plant for
reasons of safety makes clear the commitment to safety
as a primary objective

r&ﬁ%iﬁiﬁ%‘ﬁ%ﬂ%o (% 2= it BR1% 81 %)

The presence of managers-at,the work site provides
opportunities for. them to . emphasize directly the
importance assigned ito safety.

I pﬁ%m R T L HEREPEe NI ZRAX 2T L o

(% 2~ i #R % 82 i%)

The development of local practices for the enhancement
of safety i1s an excellent measure of individual
attitudes and management response, since it
demonstrates that all staff understand the need to use
their experience to improve performance. Specific
examples might be in the areas of housekeeping and
quality of records, or in extension of the practice of
reporting errors to include even those that have no
apparent important consequences.
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84.

SRR T 22N RehE R > £B A L

w

EOFGTEP AT R R P Ry B L B P
Frce EMenb| 3 AN H B IR R B et wt ¥ TR 4L 4
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(F 22 L2201 % 83 i%)

4.2.2.3. Plant safety experience

(L 3% >255%)

In the long term, the safety performance of the plant
reflects the effectiveness of the Safety Culture. The
plant performanc¢e indieators commonly recognized (such
as plant availability, 'the number of unplanned
shutdowns or radiation exposure) provide a measure of
the attention to safety in a plant. They are
complemented by specific safety indicators, such as the
number and severity of significant events, the number
of pending work orders and the duration of any
unavailability of safety systems. The significance of
such indicators is made clear to staff.

a3 o AFNE 2 B OX DIV ama o — AT

1 B %:ch;ﬁ#%( Blde 1 Hend]® KN 2t g e A fg bl
BB BT IHEE ML o ¥ bd - e
f:#ﬂ’fﬂ’-w A blde BeE R 2 ensiHe s FASL 1 T H
BBAE &R M2 A PR SRR A BEE

B o
(% 2% i R 84 )
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85.

86.

87.

All significant events that have occurred on the site
are analysed in close cooperation with the staff
concerned to help all staff to evaluate their strengths
and weaknesses.

SRR AT AT S e A T2 0 e 2R 12E

CRTN =SS IR TR TR (% 2= “EP % 85 %)

Such experience is reviewed regularly to ensure that
the lessons have been learned, the necessary corrective
actions identified and timely implementation pursued.
The thoroughness of the reviews and the strength of the
corrective responses are important Safety Culture
indicators.

T F LGSk A R R PR AL BF Y DI & g

LR X TP BRI R 0 B R s d W it
RE R chy >y s CESRE FIER S

4. 3. SUPPORTING ORGANIZATIONS
(% 425)

The important management provisions and individual
attitudes which characterize an effective Safety
Culture in an operating organization may be adapted to
suit all supporting organizations, particularly through
emphasis on the demand for product quality. Certain
specific issues relating to research and design
organizations are identified in the following.

B TERP Ly FRLE 2 BFHOER HIAEA S B AR

BT F g AEE %« PR EZEE F&HT DR R Ji
W3 A e SR AT AR T -
(ZF > LR % 87 %)
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88. Research organizations have in place mechanisms for
monitoring relevant work around the world that may
affect the conclusions of safety analysis. This
monitoring 1s reinforced by mechanisms for ensuring
that such information is brought to the attention of
those accountable for safety in a timely fashion, and
with the emphasis warranted by its significance.
Fragz Bileiiy A g FL 2riremaiphl 1

T BT R ESE T AT IR > P RS NS
WP T iREEEBAERR PR o
(Z >~ 8p% 88 i%)

89. Those engaged in reseéarch are alert for any potential
misinterpretation orsmisuse-of their work.
PRI T A A FT Y K FERNE A R g v i

¢ (% >+ P 89 i%)

90. Design organizations may seek the input of external
experts, 1f necessary to complement their own
capabilities. By way of example:

dode o RAF L P 4 o KPP HT ERAINE R .

HA N e (% 2= i %p% 90 1%)
—when a design organization lacks experience with a new
technology, for example software design, it may seek
the assistance of experts to supplement i1ts in-house

capability;
—§ KR L ATH TGS 0 PAcHMK 0 v U E R

FIRES LA L H N IR 4 o
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—design reviews, which are an important and customary
component of the in-house processes, may be
supplemented by involvement of external expertise.

—RFPFLALRZP Y PR F o BT I L Eaepsok

At U o

91. Design organizations keep up to date with developments
1n reactor safety technology and safety analysis
techniques by active participation in national and
international activities. Formal mechanisms are in
place to bring to the attention of the responsible
operators any new information that might modify or
invalidate any previous safety analyses.
%ﬁr}%ﬁﬁéx%“@?\;‘@ﬁ/r @Q)J"E'#‘L_Fﬁ?:sg"? DR

DA FTEEIT o Gy AIFER TR E o & 0 e A 2K AT IR g
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5. CONCLUDING COMMENTS

92. Safety Culture is now a commonly used term. There is a
need for a common understanding of 1ts nature, however,
and for means of turning what has been simply a
convenient phrase into a concept of practical value.
PR - i TR RETT AT R

Rm oo R R SR RT e R AF B RA o

(F 2>V B®BR% 92 0%)
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93.

94.

This report has sought to remedy the position. The
first part sets out INSAG s views on the nature of
Safety Culture. The purpose 1s to provide clarification
and to develop a commonly shared understanding. The
latter part of the report and the Appendix seek to give
practical value to the concept, identifying
characteristics that may be used to judge the
effectiveness of Safety Culture in a particular case.
AR L F RA ST AR 0 % - 384 E_INSAG HEE 2o it AF

ﬁé%:ﬂﬂﬁ&*ﬁ%ﬁWiﬁﬁﬁ—ﬁéﬁoﬁ EEC A

EORERIE LG R R B FRL nF R AL P P RE 6] 1Y
HEFE R 2 i kg o (% 2= i 0% 93 i%)

INSAG offers this description of Safety Culture and the
means for its practical use in the cause of ensuring
that "as an ovérriding priority, nuclear plant safety
1ssues receive the attention -warranted by their
significance".
INSAG #& i pt % > = (LS 2 B ves

lﬁij‘aﬁ”’ﬁab TRHRE DRAL 0 A ik
*Eo
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Appendix(*/45)
SAFETY CULTURE INDICATORS(=# 2= i-353l)

This Appendix identifies questions worthy of
examination when the effectiveness of Safety Culture in a
particular case i1s being judged. It 1is recognized that the
list of questions cannot be comprehensive, nor can a list
which 1s at all extensive be applicable to all
circumstances. The objective of what follows is therefore
to encourage self-examination‘fin organizations and
individuals rather: than to provide a checklist for Yes/No
answers. The main ‘ntent 1s._to beé thought provoking rather
than prescriptive. With this tnderstanding, the list can be
extended by the reader.

FRETEELL 2 0 Ao RARS ST TR R ST 0 AL
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oo Flm A fenp o &%?iﬁ:@%ﬁgf%\;a BApN¥EE > @ 2EEE
K- BA/ERF m,ﬁ-ﬁf m e o i BIP MAEINFE A ELM ZLH ML

SEENER LR ES S E & LR
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Al. GOVERNMENT AND ITS ORGANIZATIONS (wefy% H k)
Government commitment to safety (Fc/fr¥t% 2 h&is)

(1) Is the body of legislation satisfactory?
*’*#¥ﬁiﬁié~£.ﬁﬁg?

— =

(2) Are there any undue impediments to the necessary

amendment of regulations?
ERS AR R £10 B I Ao pls- A3 N

(3)Do legislation and government policy statements emphasize
safety as a prerequisitéifor the use of nuclear power?
R PR LB O Gt 2 2 AR P g Ty &g

EY

v

(4)Have budgets for regulatory agencies kept pace with
inflation, with the growth of the industry and with other

increased demands? Is funding sufficient to allow the

hiring of staff of adequate competence?
B R AR N B fORR A R E 2 A TR H

F A FEEHE? J AP Ui Et [ 82

(5)Does the government provide adequate funding for
necessary safety research?
Are the research results made available to other

countries?

FOR BRI > MBEE 2 2 AR EY

s el v R Rt 0
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(6)How free is the exchange of safety information with other

countries?
BHTRREDFTARIIMNG S

(7)Does the country support the I[AEA Incident Reporting
System, the Operational Safety Review Teams (OSART) and
Assessment of Safety Significant Events Teams (ASSET)
programmes of the IAEA and other relevant international
activities?

FIRFAF R RS A A F(TABDE 2 3R f s> 8 1F% 232% )

2 (OSARD)fre & % > % #3715 -] 2 (ASSET)2 IAEA e+ 3 » 10 %

HvARM R E BT

(8) Are there any inStances of wndue interference in
technical matters'with safety relevance?
3 oE PR R T R MARRE AR 2 e ?

Performance of regulatory agencies (%éﬂlﬁ&ﬁiﬁﬁéﬁii)

(1) Are regulatory safety objectives annunciated clearly,
meaningfully and so that they are neither too general nor
too prescriptive? Do they permit a proper balance between
innovation and reliance on proven techniques?
FrERPPFREATFEDET G AED G2 B EN K

P AR RPN AL RTE B o B E gy T

(2)Are comments on regulatory requirements sought from
competent bodies?
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Have such comments been taken into account frequently
enough to encourage future comments?

FIR e LEF kP4 o
FTALALELT N RINF N F A KDL ALY

(3) Is there a predictable and logical process for dealing
with issues that require a consideration of both safety
and economic factors?

A EFRPIE SRR > AL E R Y RE D E AT F L

#2

(4)What is the record of project delays or loss of
production due to lackofrclarity of regulatory
requirements or lack ofstimely regulatory decisions?
Flo B & R PR AR T o Mg ka2

A A ki P2

(5b) Are regulatory practices generally consistent with the
objectives of the TAEA’ s Nuclear Safety Standards (NUSS)
programme
BRI PRETATERERF AT Z P& 2R 00

e A4 - R?

(6) Is there an education and training programme for
regulatory staff ?
L3 F AR PRT P AT

(7)Does the regulatory agency participate actively in
relevant international activities?
FIASHE G 1R oA B RE S B 2
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(8) Are reports on important safety problems published
routinely by the regulatory agency?
EEHEF VLT TER L 2N L o8 7

(9)Does the regulatory agency periodically publish a summary
review of the safety performances of plants?
PR LWF TR RE 2R v S

(10) What is the nature of the relation with licensees? Is
there an appropriate balance between formality and a
direct professional relationship?
-ﬁﬁ@?'ﬂ~ﬁMﬂ%ﬁM?Fﬁ”<i@&Ei FAREM

B B f T R A

(11) Is there mutual respect between the regulatory staff
and the operating organization based on a common level of
competence? What proportioen-of regulatory technical
experts have practical operating or design experience?
%ﬂAﬁﬁﬁﬁE%@’{@g%%k&¢ﬁﬁ$ﬁ’ﬁjwiﬁ

P F ML RGP RR AR LKA F G 50

(12) Is there regular joint discussion of the licensees’
experience and problems and the impact of regulatory
activities on these?

K?’ E_Hy Pf?mvﬂ-%%fﬁl A mé‘ N FFB’EE}‘ ?ﬂ’? IEJ—/—LE'@? ;’;”1‘32%’3‘7

(13) To what extent does the regulatory agency rely on the
internal safety processes of the operating organization?
PRI TSP INE 2R SRR S R

(14) What is the nature and extent of the regulators’
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presence at the plant ?
PRAFNRAETRDLT 2 LR S R?

A2. OPERATING ORGANIZATION (e % =)

Corporate level safety policy (= & Fgk eh% 252 R )

(1)Has a safety policy statement been issued? Is it clear?
Does the policy express the overriding demand for nuclear
safety ?

A 23 TXDFLDEP? PAES? RRATHRET LAZ D

bk he 2

(2)Is it brought to staff-attention from time to time?
IR SIE R i g ?

(3)Is it consistent withithe concept of Safety Culture
presented in this report?
A FBERAFLATH DT 2> VL - RT?

(4) Are managers and workers familiar with the safety policy
and can staff cite examples that i1llustrate its meaning?
FREFLAILTRES 2/R? R 7 EHRP v R LE2

Safety practices at corporate level (= & ¢ & ch% > 4.2)

(1)Does the corporate board have expertise in nuclear plant
safety?
FEESE i TRE 2ehd £opeg?
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(2)Do formal meetings at this level include agenda items on

safety?
e D S g RRALT ¢ 45 2 P ARRAEY

(3)Do operating staff attend to discuss the safety

performance of plants?
BirA R 27 Sl B3 >3 rcandh?

(4) Is there an active nuclear safety review committee which
reports 1ts findings at corporate level?
FFFREDPRNE2FELAE  NA v T REELDED

B

(5) Is there a senior_manager.With- nuclear safety as a prime
responsibility 2 How 1s he supported and assisted in his
duties? What is-his standing compared with that of the
heads of other functions?
2T 7 ?i?%lﬂ;—‘ﬁﬁﬁﬁé%‘iéi«% EE 7 AR ok e

AL 2 B WA A s B PR e ?

(6) Are the resource requirements for the safety function
reviewed periodically at corporate level? With what

resul ts?
ErFRAFTRE R AFRAITEETIFE? AR Eow?
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Definition of responsibility (§ Eea &)

(1)Has the assignment of safety responsibilities been
clearly annunciated?
FrFEPLRALTEF PROTE?

(2)Has the responsibility of the plant manager for nuclear
safety been clearly stated and accepted?
l%%ﬂﬁiﬁﬁiiﬁ%@’%@éimﬁii?ﬁi?

(3) Are the documents that identify safety responsibilities
kept up to date and reviewed periodically? With what

resul t?
TEE 2 Echy BRBAEERT T PG 47 B k4o ?

Training (3" )

(1)Does all critical training and retraining culminate in
formal assessment and approval for duties? What is the
success/failure record? What is the proportion of
operating staff’ s time devoted to training and how does
this compare with the practices of other nuclear plant

operators?
TF LR IR E ERIRES A E N EBE A S antR £

R it s LA LN E Rl ol

MEBEH G AN R R TE TR OV RAE RAeR?

(2)What resources are allocated to training? How does this
compare with the allocations of other nuclear plant
operators?
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AEDREOT R G R? 28 B i TRk 1T v A R

w?

(3)Is the quality of training programmes assessed at
corporate and plant management levels?
VIR DT AR T R TR BA D

(4) Is there a periodic review of the applicability,
correctness and results of training courses? Does this
review take into account operating experience feedback?
23 2HFh g s DM s B E%? $H% R

P - SR Eha e g e

(5)How frequently are produection requirements permitted to
interfere with scheduléed' training?
I e 3F bR F A A G RGRAR?

(6)Do staff understand the significance of the operating
limits of the plant in their areas of responsibility?
A1 ETF D fEe PFEREPNFITRUDE R PY

(7)Are the staff educated in the safety consequences of the
malfunction of plant items?
AFHRTAIFHIF LA GRDE L E?

(8)Are staff trained in the special importance of following
procedures? Are they regularly reminded? Are they trained
in the safety basis of the procedures?

AEFNFEER DT AREIRAEI? £ F 2 HRLE P? LT

AERE 2 A AE KPR Y
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(9)Can training staff cite examples of operating errors that
have resulted in modifications to a training programme?
J"rﬂﬁ EPE - J-1F 1] PN 2 ﬁ“"— 2 3 T4 j_m%;_ &) ?

(10) For control room operators, do retraining sessions on
simulators take into account the difficulties that staff
have experienced and the questions that they have raised?

SRR TR 2 RO Y § 0 LT A [
Jr e FIILE ST PR AE?

(11) For maintenance personnel, do training sessions make
use of mock-ups and video recordings before a complex

maintenance activity1is performed?
B AR > AMBB B RS 1 RN D o £ F

FIH* BER % R R 2

(12) Are training simulator modifications made as soon as
the plant 1is modified?
AR > VIR ARE £ 2

&

:L?

(13) Do training programmes address Safety Culture?
PP E AT RIIF 2T

Selection of managers (¢ I.‘ilﬁ e iE )

(1)Do the staff recognize that attitude to safety is
important in the selection and promotion of managers? How

1s this recognition fostered?
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O $ii s 2enfi R A E F L4 2 § 2 chE & A4 52 i3

il AT E e g & a?

(2)Do annual performance appraisals include a specific
section on attitude to safety?
ERYGEG A FEREDIRRZFRIEP?

(3)Can cases be identified in which safety attitude was a
significant factor in approving or rejecting a promotion
to management level?

LEF RVIVED APESTAF S RREBEER X 2 ERART

~ERFE?

Review of safety performance { %2> ¥ <% & )

(1) Does senior management receive regular reviews of the
safety performance.of the-plant? Do these include
comparisons with the performance of other nuclear plants?
TEREERAELTITRI IRE 2 T F LY SHAFAAT

LB H U A TR R KD

(2)Are the results of safety reviews acted on in a timely
way? Is there feedback to managers on the implementation
of lessons learned? Can managers identify changes that
resulted from reviews?

FHRGE AT TR AIE? BT E R ORI RS £FF vAL

PRA? pRELTREF LSS0 gg?

(3) Are managers aware of how the safety of their plant
compares with that of others in the same company? In the
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country? In the world?

%ﬂ—‘ﬁﬁ%’hﬁlj;f{m—k};ﬁ}% CFRFEE R aHE T TR
oA Ko ?

(4)Do staff routinely read and understand reports on
operating experience?
Rl EZEF RT3 FEshhig 29

(5) Is there a system of safety performance indicators with a
programme for the improvement of performance?
L33 7 greedir i 2% 2 rdpih n w2

(6)Are the safety performance indicators understood by
staff ?

% 2ok BB |2 A0

(7) Are managers aware of the trends of safety performance
indicators and the reasons for the trends?
?/@‘ﬁ‘«“l TREBIE . i‘{ip*ﬂ A 2 Hagd 9

(8)What arrangements exist for reporting safety related
events at a plant? Is there a formal means for evaluating
such events and learning the Iessonso

B i 3R % i?}ﬁfﬁéifi{@ﬁﬁ 9 L7 Ut h
CRr o SRR S Rop - < oy

(9) Is there a formal mechanism by which the staff who were
involved in a significant event are consulted on the
final contents of a report?
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T2FRA R L AREATEPR 1T Y2 hosERD

R %2

(10) Is there a full time safety review group which reports
directly to the plant manager?
AEFERPRMEFLLER L 25 8] ?

(11) Does the organization have effective safety information
links with operators of similar plants?
PHATFEACHENTRAEIZG RE 2T AT R?

(12) Does the organization contribute effectively to
international safety reporting systems?
PR AT ROLBIRE AR 2

(13) What are the trends for the number of outstanding
deficiencies, temporary modifications or operating
manuals in need of revision?

§ 0P TEE AP BT A A > WIPENI AN G R IR 2 e FE R Q

Highlighting safety (% # % )

(1)Does the plant manager hold periodic meetings Wth his
senior staff that are devoted solely to safety?
Bk F AFER2PANF 2IEOTFLAIEE?

(2)Are there opportunities for non-management staff to
participate in meetings devoted to safety?
A E R LA T WES B L X TR NERY
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(3)Do these meetings cover safety significant items at that
plant? At other plants in the company? At other plants in
the country? At other plants in the world?

TR FHRE2EATIEE? A1 07 v R? WP H

TR e R H T RY

(4)Has consideration been given to requesting an OSART
mission or similar external review?
T E 4 e 2% %2 (0SART) & F %R gt % 49

(5) Is there a process by which more junior staff can report
safety related concerns directly to the plant manager? Is
the process well known?
AZIRFALAIVER P RMEFL L 2PME 2DEE? %42

A A

(6) Is there a system for'reporting individuals’ errors? How
1s 1t made known to staff?
A E2F LB AGFO LAY WoPE 1 Aeg?

(7)Do systems of reward include factors relating to safety
performance?
B S A ¢ 45 2 AR M e F R Y

Work-load (1 i®§ =)

(1) Is there a clear policy on limits to overtime worked? To
which staff does 1t apply?
AF PP FEAIPF L TURFCR? PR T 7
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(2)How 1s overtime controlled, monitored and reported to the
plant manager and higher management?
el BRI REIEE 2 LR AP TR

(3)What fraction of the time of the senior person on shift
1s spent on administrative duties?
FOREILR I G7N- 0 EERE  RIC A {7 RO AR?

Relations between plant management and regulators

SIS EEETEVSRY EVEY

(1) Is the relation frank, open and yet adequately formal?
B a8 Z2 e ~ Baa 0 af g A5 0

(2)What is the nature of arrangements for access of
regulators to documentation? To facilities? To operating
staff ?

ISR 8 e FRARETCR 2 5 R IR TR R 1 e

BH L@

(3) Are required reports to the regulatory agency made in a
timely fashion?

PSR fendp 2 LT R

(4)At what levels are the plant contacts for the regulatory
inspectors?
TREFERHEERAZEDE L R

(5)Does the plant manager meet routinely with regulatory
staff?
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Bk TS E ISR f 5 B?
Attitudes of managers (¥ ﬁ!?{’ R R )

(1)When there is apparent conflict between safety and cost
or between safety and operation, do managers discuss with
staff members how 1t 1s resolved?

FE 2O ANFEIEEL 2T pa%ﬁg@;;‘gp&,ﬁgg:ﬁ{@jﬁlﬁ

& A e fe (247

(2)Are the schedules and content of work for annual
shutdowns examined by an internal safety review process?
ERBPBALEDIITN T2 PR £ FF PAMPE 2% HARAET

(3)When safety considerations introduce a delay in the
startup of a plant,.do managers use the occasion to
1llustrate that safety comes first?

&*ijﬂ%i(1 BEL oo eint JE > ? {@;ﬁ"&;}bm PN )

BEY

(4)During periods of heavy work-load, do managers ensure
that staff are reminded that unnecessary haste and
shortcuts are inappropriateQ
1 IEE mE > g1 FEXFRPER 12 X & ey B3

EARF Ay e?

(5)Do managers explain their commitment to Safety Culture to
their staff? Do they regularly disseminate relevant
information such as objectives, expenditure,
accomplishments and shortcomings? What practical steps

233



are taken to assist management commitment, such as
establishing professional Codes of Conduct?
ggﬁ{?éﬁlﬂ%ﬂﬁiﬁéﬂﬁ&#?{@iﬁi%w%%

& blde D p AR C AR R RERPPRAT EAE

2t E ILKE? blde iR 2 B E AR chiT iR

(6)How often have directives from management been aimed at
the improvement of safety?
Fr4tE rrrl 2 R A L R 5 A - X7

(7)Do managers disseminate to their staff the lessons
learned from experience at their own and similar plants?
Is this a training topic?
FRX LT H A1 2 FARA AL HF kengR? LF 55

Rajg2 —9

(8) Is there a system for bringing-safety related concerns or
potential improvements to the attention of higher
management? Is 1ts/use encouraged by managers ? Do
managers respond satisfactorily? Are individuals who
transmit such concerns rewarded and given public
recognition?

T\E‘L@ﬁﬁ /;‘4\__‘:\1;);2,_:; i#ﬁﬁxgiigiu"?ﬂbmpfiﬁli\ﬁ*rﬁ? Péé]m/ =7

@%f:%iﬁéﬁiﬁ?

(9)What is the attitude of managers to safety reviews and
audits affecting their activities? Do they discuss with
their staff the results and the means by which
deficiencies may be corrected?

Z2F LT Ty REF ?/— LR G P? B EE e

Blith B A R 2 et 354 0 29

234



(10) What is the attitude of managers to the application of
quality assurance measures to their activities?
@RS 2@ 1 v o ?I_‘lﬁm%ﬁ}:; i

(11) Does management regularly review the performance of
personnel with assessment of their attitude to safety?
L 3 X HF R 1S LR R PHE 2POEA?

(12) Do managers give public recognition to staff members
who take actions beneficial to safety?
PRAAToRLAPRIAFEL 2 FHREDELY

(13) What is the response of management to safety
infringements and violations of safety related technical
specifications?

HREF X 22 PP TR 0 PR OF R RY

(14) What systems exist to apprise managers of safety
accomplishments or shortcomings9 How effective are they?
7 r‘ﬂ;Lf;’gIE_" ZEr2RFANBL P EIELRP? XA ?

(15) Are managers alert to the need to identify weaknesses
in their staff, to specify training requirements or to
provide other support?
L —k@ EEargwf 18 Fuyiiog R el L2

(16) Do managers participate in staff training courses at
which safety policies and procedures are explained? Do
they present any of the training material? Do they follow
the training of their staff and are they aware of their
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training status and levels of ability? Do they encourage
good staff members to spend time as instructors? Do
managers themselves undergo retraining in safety matters?
%ﬁﬁ{?éﬁﬁW$iﬁﬁﬁﬁﬁﬁWﬁ%ﬁ?%%?ﬁﬁ“g

o ALY @B EUER O DR T R P YUk
$87 6 LTHP RS R EHEDHEY §EY LI AL LES
DR EHE IR ?

(17) Do managers review regularly the assignment of their
staffs duties? Are the relevant documents up to date?
PRAALTERIF AR L Rarainiz? s~ B AT (A7

(18) Do managers attend regularly at the work-place to
review safety related activities?
R Z X F el FRFEF AL DM LR

(19) Do managers give attention to the physical working
environment of their staff?
? n\@,x&iﬁ1m1 TR B

Attitudes of individuals (B 4 iz B )

(1) Are staff aware of the management commitment to Safety
Culture?
A ﬂg?’mﬁ?Im HAZ >~ bk EeE?

(2)Can personnel state ways in which safety might be
prejudiced by their own erroneous actions? And by those
of others working in related areas?

236



TEFT UMD [ L R L 0 AT Ae® 21 i

A
S N R R RO RS A HECE L

(3)Can staff clearly enunciate their own responsibilities?
Can they cite the documents that define them?
B1IEZEN P AEEP R p e nEia? £33 a3 2 2739

T ?

(4)Can operating and maintenance personnel list any recent
violations of operating limits of the plant, describe the
way they happened and state what has been done to prevent
repetition?

FiT2 @B R 1 EFF AN AT HEF F U FuE R R

Pt gz s AR B AT

(b)Are laid down procedures followed strictly even when
quicker methods are available?
Ao A7 Bl = RTAER S Tt G (i T n

(6)How attentive are staff to the completeness and accuracy
of records, log-books and other documentation?
Rl 1 iFp2 v B2 B E P2 2R

b im?

(7T)What steps would staff take if they observed actions that
might reduce safety margins?
FRIBERIT €5 ML 2R Unfim o B BB PRHETH?

(8)What attitude do individuals take towards their own
mistakes that might prejudice safety?
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B1BARA e T T »18d OBELRSER?

(9)What would an operator or a member of the maintenance
staff do if in following a written procedure he came upon
a step that he thought was a mistake?
;}ﬁff%& ﬁﬁ\‘l‘/&@/‘ ﬁ l{t%%%“iﬁiﬁfﬁ ”ﬁ\'»’l\-‘:"q’» ?ﬁ‘Bﬂ‘?’ s A

€A

(10) What would an instructor do if he came upon a step in a
procedure that he thought was a mistake?
%ﬁ%%ﬁ%%m%ﬂ’ﬁﬂ ETIR % 4 ﬁ%ﬁﬂ%ﬁ’%%ﬁﬁ?W

(11) Do staff use the mechanisms for reporting on safety
shortcomings and stiggestingi-improvements? Is the
mechanism used to report individuals’ errors? Is it used
even when no detrimental effect 1s apparent?

ﬁ K?’Af ﬁa"\kiﬁﬁﬁﬁ ‘F}\*Pi;{:l’—'—\.‘? K?' ®* Lbﬁ&
PR B e i NERE? i R H1AR R 2 I ELT
AL * 7

(12) Do staff respond satisfactorily to the investigation of
safety problems, assisting effectively in seeking the
causes and 1mplementing improvements?

ALY 2RAON 4~ b R EH R FILf 70 0k

o T4 ABRAY

(13) Do co-workers look favourably on those who exhibit a
good safety attitude by actions such as attention to
housekeeping, completeness of entries in log-books and
adherence to procedures?
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PEETRFRENEFHERERAFE 2HARDR L 0 G40t L

=

R s R sk (TP AT FH T AR LD

(14) Do control room staff show a watchful and alert
attitude at all times?
FAIZOA L X TP ERELZ PEDERY

(15) Are staff aware of the system of rewards and sanctions
relating to safety matters?
ﬁl{@fr@ B > ek 9

(16) Do staff make maximum use of training opportunities? Do
they adopt a responsible approach, complete necessary
preparatory work and participate actively in discussions?
EEEET SIEE IS AN R TR

BFF P T5 AR A BT

(17) Do staff stop and think when facing an unforeseen
situation? In such cases are their actions 'safety
inspired’ ?

F oML b eRE s F1 LR BT XA LE? AR

T s e rrﬁvq,\'?.‘} “Z T Iy "’(” 9

(18) What is the attitude of staff to safety reviews and
audits affecting their area of work? How responsive are

they to improvements sought as a result?
A1 R PLFRBNL2F L2 APNERLEP? B P

W E a2 2% anclF s @?

(19) Do staff participate in peer reviews of safety

239



activities aimed at reducing human errors?
Rl FAEEHREMRAZHEFORFEL?

(20) Do staff communicate their experience effectively to
other individuals and groups? What examples are there?

1A FEHATREAN ] oG osn THHEEHKR? 3 PR Y
R F =N F R

Local practices (¥FF % )

(1)Has the plant manager instituted any safety related
initiatives that go beyond requirements set at the

corporate level?
IHERARET AT RESTETE R AR DT 2R

2

(2)What mechanism is_available:to- staff to report errors
even when they were immediately corrected or had no
detectable effect? Do staff make occasional use of the

mechanism provided?
REFWHFBE I Toer A v 2 F 85432 A1 4

Fwp Al - %2

(3) Are records on the performance or maintenance of
components and systems easily retrievable? Complete?

Understandable? Accurate? Up to date?
1FRENRE R AR DT TR RE? RE? R

29 DAREN? BHEATIR 9

(4)What is the general state of the plant in terms of
general appearance and tidiness, steam and oil leaks, the

tidiness of log-books and records?
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b ELE BER 0 U s WMk 1T P 3% sk Fa T o

HARFERLZP?

(5)What are the arrangements for supervising, reviewing and

signing off maintenance work carried out by supporting
organizations?
TR E T N B RS S S ek

Field supervision by management (¢ 3ZF§ & (i35 )

(1)What is the working style of the senior supervisors on

shift? Do they seek information? Are they well informed?
Do they visit routinely the areas where safety related
work 1s being done? Are they. interested in the problems
or solely the schedules?

EITFIFER A REd (Fh fode? © P &F LFE? 8P F

MEFHE? by RPRERE PN X 2P TR T 8g?

B AT BAs A RS © 0

(2)Do middle managers often make first hand inspections of

the conduct of safety related work for which they are
responsible?
ﬂwgﬂ‘ﬁﬁﬁ%ﬂﬁﬁﬁ%ﬁiilf@ﬁ?ﬁﬁ—iﬁ%ﬁ?

(3)Does the plant manager from time to time inspect the

conduct of safety related work?
IHEEARPEFEFARZI G L 21 (B8 7

(4)Do senior managers visit the plant regularly? Do they

give attention to safety matters?
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FRFA R PRI HE? © P LE ML 2R D

A3. RESEARCH ORGANIZATIONS (#* % ‘=)

Research input to safety analyses (% > & 7= 3 4K~ )

(1) Do researchers ensure that they understand how the
results of their work will be used in safety analyses?
Are they familiar with how their data are used in
interpolating or extrapolating for ranges of parameters
different from those in their experiments?
FrPABRETRATBE PO FanidS > Iop it 1% 240

120 PRAE PR R KA RREE PR KT

S

(2)Do researchers rdentify thé shortcomings and limitations
of their results?
FE AR L EmRnAsy Sk e %19

(3)Do they keep abreast of safety analyses to permit them to
1dentify any misuse of their work? Do they report any
potential misuse or misinterpretation?

BenE AT E T E P R URT UFEILE 10T AR 2

A2 A AR i e XY

(4)0n any particular topic, is it clear which group or
individual 1s responsible for monitoring new material or
international data? What personal contacts have been
developed to keep abreast of new data?
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(5) Is there a mechanism for reporting new information that
may invalidate previous safety analyses? What is the
appeal route if the first level of notification is
ineffective? How often are these mechanisms used?

EFF E@BF I FE BN LANE 2L AATEN? ok F &

WAFA»e > B RPP P 2 R? GEPHI LT LV HRET?

(6) Is there a mechanism for ensuring that the relevant
research to solve design and operational safety problems
1s pursued and carried out in a timely fashion?

A F G E PSR O R 2 TR e

¢y 30 T A

(7)How promptly are<the results.of research fed into the
design and regulatory process?
LRI K2 AR g B e ?

(8) Is there a policy for regular publication of research
results in journals that insist on refereeing by peers?
EEF 2N F AT EENTNF > AL L CRH?

A4. DESIGN ORGANIZATIONS (k3 &%

i

)

rad

Codes for safety aspects of design (K32 % 272 & L)

(1)What processes exist for verification and validation of
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computer modeling codes? Do these involve the relevant

researchers?
WFFEERE 82 TR s 5 W2 H oo daAp i aFT g

A B eg?

(2)Are the safety design codes verified and validated for
the specific circumstances?
TR DR AR RB TR PR E Y

(3)Are the limitations of codes taken into account
explicitly 1n the design review process?
T PG PR Y RFIRF AARSE?

(4) In which international standard problem exercises have
analysts participated to test national computer modelling
codes? What efforts have been made on a bilateral or
multilateral basis ito compare work with that of experts

1n another country?

A 35 R G4 P AR E R RS B L R R B R MR R
Tt S SRR e E v B TehE RATIRY

(5)What is the formal mechanism for reporting the matter if
1t 1s considered that the previously reported outputs of
a computer model may be invalid? Has there been a need to

use this mechanism?
@ﬂiwm””Wﬁﬂ%ﬂ{ﬁﬁﬁ“iﬁ%ﬁiﬁﬁﬂé@?

LE R S 7
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=1

Design review process (%% 4425 )

(1) In which areas has outside expertise been used to
supplement in-house capability? How was the competence of

the outside experts established?

AR G oth kenB Eaomho B KA LN e 42 S pr o2 v

kend FAT B2

(2)Where are the functions and responsibilities of design

review teams described?
K3 Fh ) Ehr w2 §E i aviae?

(3)Has the design review process been audited by internal
Quality Assurance-auditors?:By the regulatory agency? By
a peer group of -national or. international members?
Ky Faieh AERPANRETFEFTLETF LY Mg

HEEE? b Ted@ERGE RS R T A0
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	Be probe An example of Chernobyl Accident to establish
	Safety Culture.
	本論文提出第二項推動安全文化的建議與對策及新的觀念：推行安全文化應如安全文化管理螺旋圖所示，經過多次的安全文化量測及PDCA的循環，並且應以建立「組織及個人均有優先考量安全及安全第一或至上的態度」為軸心，逐漸螺旋向上提昇安全文化。
	第一 章 緒論
	1.2研究動機
	1.4研究範圍
	蘇俄7T車諾比爾事故的背景7T【22】
	當調查成員將化學災害事故災因釐清後，會將之公佈於網站上(CSB網址 http://www.csb.gov/)，以供社會大眾透過經驗學習與化學安全管理機制，避免災害重複發生。所以當我們上網進CSB網站時，其遠自1998年9月23日，美國Tosco公司Avon煉油廠火災事故調查報告仍然在網路上，可供參考。
	當組織的制度有重大變革時：例如引進OHSAS 18001 職業安全衛生管理系統、TOSHMS國家職業安全衛生管理系統前、後，由於該系統的影響層面相當廣大，故應予以實施安全文化量測，以瞭解公司或企業的概況。
	當公司或企業有大量人員更替後：例如公司或企業遇到退休潮或有大量新進人員進入組織時；由於安全文化是組織及個人之特性及態度的組合，所以當組織有人員更迭時，當然對安全會呈現與以前不同的面貌，因此，應該執行安全文化量測，以瞭解組織及個人對安全的態度與期望。
	當公司或企業最高管理者變更時：由於安全文化是由最高管理階層的行動而向下推展的，最高管理階層的態度乃領導整體組織對工安的態度，最高管理階層也必須根據安全文化的觀念而創造一個日常注意安全的風氣，以維持整體企業的安全。所以當最高管理者剛上任或經過一段時間的施政後，都應該實施安全文化量測。剛上任時的安全文化量測是要建立安全文化的背景及基礎資料，經過一段時間的施政後，最高管理者可藉此瞭解安全文化經過一段時間的施政後，其安全風氣之改變的情形，作為日後施政的參考。
	為了闡述提昇安全文化，因此，本論文要在此提出第二項推動安全文化的建議與對策及新的觀念：推行安全文化應如不可僅於PDCA單次的循環手法（非指PDCA是單次循環，乃指僅實施一次PDCA後，就不再持續推動安全文化及量測的行為），應如圖3之安全文化管理螺旋圖所示，經過多次的安全文化量測及PDCA的循環，並且應以建立「組織及個人均有優先考量安全及安全第一或至上的態度」為軸心，逐漸螺旋向上提昇安全文化，而當組織及個人逐漸接受「優先考量安全、安全第一、安全至上」的觀念，凡事逐漸以安全為優先考量，行為不悖「安全第...
	【16】曾揚庭(2006)高科技產業安全文化調查—以光某電廠為例，國立雲林科技大學，環境與安全衛生工程系碩士論文


