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Abstract
How to measure nuclear safety is the common subject of utility and regulator. This
paper reviews the basic concept and definition of safety, hazard and risk and examines
the reason why people pursue safety. Based on these general understanding, the
meaning and characteristics of nuclear safety are discussed and methods to assure
nuclear safety are addressed. International activities to develop safety performance
indicators are analyzed and operational safety performance indicators, safety culture
indicators developed by IAEA are explained and their relations are examined.
Performance indicators in Korea are also explained with improvement plan and areas for

future studies are suggested.
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4) “The achievement of proper operating conditions, prevention of accidents or mitigation of
accident consequences, resulting in protection of workers, the public and the environment from
undue radiation hazards”



AL AR Ao 5 gl7] Wil WAS WEShe A (source)o] AAT}HFOZ 1} A
U2 AYsE Aol ot AAHERLS JAH LA A2} 7HE - FAH
mt AZ o] A - FHHe oA AAE YA ERALS AFA] S A%
el 7oA 32 fFEEHA goy, vreF Axz o] =A4o] HHE] WYAEA e Ala
7 At Axt2 Yo A EA S VMR e oY =84 W (Multiple Barrier)
5ol BT &4E A W EA] RE 722 & Jdor ou RE FE5E A
E4E 79 34 AoNA F, F A 9EFS o)A "ot weta dxEe 9
Hold YA EA F WA WEAS Ageta AYste Al&do] AdE $EE 5
a 7bsdelgkal & 4 At

T8 AxZe 22 dE AR oA AAhEE PAEEH] gRE o UEd
A 9 AT A7 vl o] Hee w9 oy diwE FHIrteAd wE
of A AJAo) ¢kAe izt otAHTpE AubFFol ot FaAlo] o dut
2pFAE e dAaEAl s 2 4] tEd 53] Fadide] gy dutdiFe] € 4 A
= A% 89 HHrt FHASgE Fe 9Ag ohde] AdAE EE dtE T ¢S
FHo] gFojxof TS Ho|FET

Qofs) 2uw 98 gaae
ol 1 A UAH ol &
WA gAAEY R 2 F5E
& 2 AL 88 g e
Frah= Aolgtal & 4 9l

Lo

N str]ee] 4dE o8 oA EAs= A
St WA EAC] FAES #AEE QI3
24 dAslgth agez olgd A8 g

12 E fAE Ae A dAAe

oo
ox rie
2o
W o 2 o
i

4
A&
o
)
L)
>
N

4 AAEAAZFH PHE

AR o) Bl2aE AH} £8 AT FEOE A FASE AL WAL FuHE
Aoleha & 4 qlow 1 PHES AR, 7144, BH Svow A9 wolw @k

7b A=A F9

AE A A A BA s SAMGER Y FEF ol A% A F AW H3 5o At
34 glamae a8 gajirt 5 LGSR il 7R Aol A e 7hgd @Y|H o2 E g
237F AA FAEA kol RS WA= A Al Al 1 A]Qlo]l AR, WA o
2 B34 Homo] A Frt ad =z ALZF kAASe D 9xtEAN e zF
FAAs= AF Vol T EAFES B AGAE 3-SR AEA @A .
Al T3l AAEAGA] A AL g9 o] A WA EAY FF gaIAe A
ARt dE A Qo] Mt JEdA = LUAR FUEAA & 7% ol A 2
27 Al (external diseconomy)e] sjFHTE Al w7lUF T TAFS FF o] YFET
AE A7HA717] gk vl&S AFPQATE AAgH o2 BQietA] @ow ] wid, =7t A
Aoz B uw fgxEetdogE TFAIFE AAFFERY J4& TFHY GAHA 93
AL 7oz Y ALEY. 29EE A= ol Axy <hdn &S WA
ahale] A FFo 2 MAHEE A S Aol

A EA ALY A tist b Al gAY TR AAHES A9 AYAFAES
QAN Y A4, &9 2 HZ2d o2& tdAdBAL Tl sl FFEIT MY
A AFGAF ARAH o 2 ZHIS0] Aag ZAEES ALGA A FEFE S PALS

rr

5 #9474

off
o,

, el A ojelsh vl gH R, A sts FASELE (001 FE



S 9t axgdnAe Sres goo Ado] 1 Bl FA/Be AAHALY A
4% o9 HEN FHAS FUAska A BUSAge] dAY A 1 AL 2
A7 Hed olAe 2 AxPALY £ge] T WA B P2AE AEA olUz
FA87 9@ 4ue) AHAAA AQelgn & + Qor olHE ASo] FANER TA5
Ho] e Fus Ak

woue 7 2o Aagehd 7479

A7 WALs} ZFolof & HH £EF 1 8
o FAVNTF Er AE7} 2F ol s B woEo} shvl TMI Ay A2
SR IEE

Jol i ZAA E=e)7h B Buas) Adse] A AAHO FE
4 9 4EA bHA BEsF £EH, olF 94y 98 dud A9s
of AAHoE FLFAoH oirld b & 718 & Aol FANAYIARHEH(NSAG)
9] 199813 FA(1988d INSAG-3 7§ A o) "INSAG-12: 98 w49 7] B kA "otk

A7 E AR WAL GQAY BEsh o] EEF o] F7] U bAAHEL ANF 9

9,
rr
2,
o,
Y

olF A Aol MFd AAY AFHMPFRE 9% Ve ZUNoEAN VR JHE F
qME 53] Fasty 717] oy XA A5rt B E doly FFd & 13
g 7HAA Fa AAE F ARF H 2X7F FHEC FdEHE tdA WS (Multiple
Levels of Protection) 7|'d-2 A5 #Wolo] 7|22l EAolth. AFWo9 tio] HZod=

527 oA A W77y (Probabilistic Safety Assessment)2] wrgho]] g 9jo] PSA ZAz}o| uwf
2, 985 oA dHA Fo] o]FojAa lon dF Foldies P = 7Nkt
7+ Al (Risk-Informed Regulation)7} =4F 31 At o]HE Az A9 2]2a=9k FH A
gk 71EAQl A2 2o A AME 9] {1 AA, 97E Fol M, FREA
e o) HA} A 7ol A4zte] JdFE 5l dAHAHAA S R Aot

A4 gEE FE dd 74 717, FEY Ved 818 FHSE oF
Atk 2y T™MI, A2y 2e Q¥ aske] FoA4S A7Is Aavt
Ay sEaL A A A ARG = AT DALV Bobdol wet A gE e FAol
DS o9A A AAdsof HASA 2 ARJATIAAFEE of@A s of A
2 AR &AL e Folth 19909t o] EolAA INPOE A A5 A =4
(Human Performance Enhancement System) 788 19901 d A]#}3}$1a1, IAEAE QHA 3}
o #wI IS IEPer(1991d), NRCE 19959 PSAlA 2124 & & (Human
Reliability) & & 3l= Wiol] #3 AFE AlF3FH o INSAG-13(1999) A A= <A A5
g bHEE AIE AT dAABYAIEHY FLAAS VIEsta Yok ol d 2 Y9
HUALE Tt J|AGYERE B olo] thek P H 7 (risk estimate)7}

ZRETE AZATE AAYLALE AAAT 28E o] RR Yt A2PeR NI

olo] $% ¢ el(risk management)7} FR&THE AZteg olFarhe Mol w7lelA
AL Belafe FAL HE A7tol: o F o€ =, BFuke] mWe} Aol A
g ARTE Aol FuHUA AWY LS AT AAVEA P2, 2AVAH A,
FAF A F2 Fo ATEL e Holh



AG7A AR ol Zwn A4UAAY 54 5L ARG AP Fus
) T PAEY 3% Fshuge. I ATAA LAFLIAN B2 TEA A
o HE 1 e $ES oA FRGeAGT A4d, FAL, DA FAFES 53

E

3l7] 913 AlEE 1970d ) ZyHEE 2 QEEHE QgEo] AAHAT va A
¢ John Pastore= 70t ZuF A dAdLo FTFA Ao Ui FIHE AAH L3
(AEQ)e a3k v} flom, 1972:d o A 1974 d o] AAHX = mlxo A At Es)ju) ol &3
HES MAS 7] A8l dxgddie ARAEE AFHOE Hriste Aol a3t o

ZHE Norman Rasmussen¥} Saul Levine®] 23] 3}l U= HdA] A (Reactor Safety
Study) 7} FAHQOR, EEA A BANUPSA)L.E T2 WEEe] AgHo ¢
Aenase A AWEsL AL BRAAAL. o F PSAZL wAHUN Aol T
4 AFES SR B BT A7) $AHLAT PsAReZE QA9 kA
of gk v whek AA 2gS aged vEFERed 1 o= PSAC WA E o
B4, AH&ete Bl doA, AMEste dlolH Y A=, A 9 el g

o2 rr My

rE‘: o -

QRIS YR AmAEel Bag A4S $4 A} ARFA Bl £H8
ze FASE YA Aol o= FEAX FoholA wref bl o] APl
Ut HEHW o ol 4 Hre) HEe SolX PolE 7] wFolth wF

o

7ol A5 g FAErE SHAGE AGAES RS vlwdte] Aol B
Ao ebdn & ALY wjEe] VEoRE S 5 vk EI FAV|EE ALlo] F3 I
A3 1ol weEl HHFAAEE H-EE] R 5 Ao

LAY GHAEE oA AE Uedo] BuAt e 27138 =8Eo] IAEAZS F4 0
2 AR o] ‘SANFAHNTAR FE oo =97} o]FojA L Y old) 94—;;}@ =0
TF9 SRS

9] éﬂrolﬁ‘r olF shtelnt 24

Ol
_&
:IJ_‘EJ}Lir{r

—_>‘4-'4
2]
offt
lo
kol
i
o,
o
2
4

>
é
" oy
FO
QL
po
rlo
[‘-{o
rzi
I-'O
Y
oX,
of
Lo
l"ﬂ [U[o
i
AN
)
tlo
o
>
ol
k
Jhu
it
X
i,
A

£9 ﬂxﬂ AE=Z Ur
= zﬂZﬂ aolgta &
&2 A AEARY Ado] dFH

7] 24011: ﬁ‘ﬂi AeA e g Adel gldd AL ofvth. WANO+= ¥#7] 104 7
A AA Y dHLAA BHaE ol A AA AR AsFE
2 ATy s

1}501 AbSStE A RE
= AV o =

3 v"‘&:“ol s FYH=

f
Sh
12
ol
£
N
M
)
ol
K}
z
=
il
offt
2
T
)
> r_>.i

rr
&
e
Fo
o
4 9
o o
:L
u
i)
Iv
=
>
Z
@)
h
o
=
e
o,
A
4
K}
e,
R U
>

(¢

"J%iﬂrA AHAg ol 55333}21 gon Tl
ol Eo] FEEH HHAG E4He]
A ol& AT, BALY FEHHLY
£ ol&st] Ad=e AT A Sl
W AR Af o] A=A ol AF A A
B olm ¥ =4E YAk
AEE Aldsta Ao

AN e EAGA AR} BdE FATEFS *a‘ﬁil‘u—, IAEA°ﬂ/\1 =
Aol A Zﬂ/ﬂﬁ}% TG TARE &

UG 2 AYL 7)&da SFE A S A A 3]

N
"
i
2
NS
g o
"
(=)
2 o
2N
2 of
m?L'
M2
o
sg

Y
©
by

oy L

o rr K

= 30
£ R
M

o =

o o 82

fﬁ B

i 1o

N oo

ol

o

ol

rr

.FU

=
oL
ol —{0{1
o
Lo
gk
Obo
=2
i)
fo
SL
_VH,
>~
s
odt
o
e,
&

7h HAA T A 109 A5
19983 TAEA F39] AA#H A =4 3] 2] (International Conference on Topical Issues in



Nuclear, Radiation and Radioactive Safety)o| ] Safety management #ofol| A " E
@ GAAES DAE A o gl 019 Wt ABAE A9 A1) P Sistl
47 pilot plant A AS 33 A F5 AT (CRP)E 33l 20000 2 Axo] th3t B
A (IAEA, 2000b)S 7519 o 2001E 3 E = 74728 AXALS 9§ CRPE A3
Zolt}. ®E3E, OECD/NEA/CNRA 4F3te] AAl@3Po] #3 AF1E(Working Group on
Inspection Practices)2 19981 4| 7] &o] AL} HHAA TS A7y Y& AFgsl= A
SAFE B3 FZALH XA (OECD/NEA/CNRA, 1998)E wzh3lk ul glow, o|F A &g
PIZ/HS $]¢F Working Group-s /d3te] 2002 F-E] AAEIXE EHetar dute] F7)
g o Aol

g, 2001d 9¢ TAEAE Xty #d FA 3 gE MAFA=H A7 574 F
Az stUZ AALSTARE AAY AEZ o] Foboll gk &Aool #AA 1 Urh(Dahlgren
et al, 2001). o] 3lojeXM e AALFTARE T ALH £ 4, T - =77F- =4
FTY A, ARE T WAL HUb AT AREE T FHUER D A FAE 9
€9 o537 A So| tFoled 53] HHAATARE A AP G g FUtR
aAe] A= EAVE ALHZIE A

. TAEAS] S-AJMAATA L
AAASS dx7E o] Axdbdd st 27F @A o g ‘o] A dAFFELS 4
gt Aoz JAFH FAAR 19 AMg 32 V|Ale EAEHA etk IAEAY &
AMAALTAES 7184 ofolroj&= %ﬁ"&%ﬂ—’ﬁ%% AR ZAE < s 2 JA=
1 FA4ste EXAE0]
£ 'AAEAHAGF 0
2t 58 2AMHe s
=S =39t 20006 5¢ TECDOC—1141 FA 2 w7kE ‘YA
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AGAAR TS el § e HEES AR E(overall indicator) 5k 1 2o e 3
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o FAMAAY AR 8§ D A =29 s

TAMHAATARE E&3t dd9 <A 5S Al (monitoring)dhe T2 Y-S s
2 o]gstazt & wole A MY, FeAEollY owu|Fo, ol SAH, 1 A
Foll 719kt A b EE AA Fol FHHOE 1 E ook sty TAEAY}E A= A
5 o] Af AAR7IEL o 2ok

6) IAEA2] TECDOCO A= 2 9td A5 A % (Operational Safety Performance Indicator)@t& €9 &,

20013 2] A 3] olo| A= oFA A T A F(Safety Performance Indicator)te 8ol AFE3ta vl ¢

HEdoReE AR ARG F2 9u9] XA S et B £ JA|RE oA A= F zpolglo]
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1986'd A 2= Aliio]$ IAEAC] 93| <tdEstet= Zde] A AT A LA=H <t
A A& (International Nuclear Safety Advisory Gorup: INSAG)o] 73k W 314 INSAG-1
A2=Uratans HES| O] AAQ R IA A bHES e Ho] HRE AME-E I 1988
INSAG-3 "x8 L 7|8 AF A 7 94420 <kddzoz ArERen
1991 INSAG-4=2 A ‘b8l et A7 TAEAG A WzhE o] kAFste] sldo]l g4}
A BEE AL FIFA R A A E AT

AP st ‘AR EEA L QoA PHEAVE FART HeAde BAAS
22 gRse 229 A A F40] A E Ao tHINSAG, 1991). EgH o3&
Z13e] 7182 Qbdel tigh 7hx], b #HET|HY F9 F4, AP, AFHo
Fota Mdste HAo gk Bxel APAEe] F4 T FHE glo] e digk ¢
of tiate] FAE AT F Jve FHAVIE Eike Aotk
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g F AEFS B QoAA= A TY, F9 TS g AP HeAY
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1. IAEAS] 914 oA Es A%

IAEAE 3|99 ordE3 #7112 98] ASCOT(Assessment of Safety Culture in
Organization Team) AJH|~E Zﬂ—T’—?S]-_T’_ ittt IAEA+= ASCOT Guidelines (IAEA, 1996)S-
NI A=H ol INSAG4 FEA HAFEs H7HE 9l At 7|24 &S &3
FEAES EF30 A7 #dH 34 /st #ds e ARES AAET 3
ASCOT Guidelinesdl| &= A3 H7A7|HLS 47FHA 2 {3 AA, AFE 2L FAH7)
H EA AxF, AA, A7 28 dAZ AASALelt o]F XxZ 9 HHESt
] ¥ (Safety Culture Indicators)= 3)AaL19] A F 9} AFAAAE Q] AR 2%—Tr7]- A=Y 3
AR e AR QPAAA, hH#Y T 27HA Foprh lew 1 kete] F 2071 AR
AT Tk AP A= 9] L@ﬁg%@@4;maH@m@mg&mwyﬁQA%Hi&
B2e] AR, wALBEAe  FAAe]  #A, HAANHAE(Review of Safety
Performance), 3 %& @ (Training), FAFA 5, #xe] AF 054, 5%, A9 H=
ZA112H9] B & (Attitude of Individuals) 5 117] #oF7} low zZ} Holo] AR A2 7 248
M7F JoiA A AMRHUARES] TS BT 2687] ot}
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x
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AANE o1F Qs Brskel ARUS defsa AT F At 2% H5F 2 T
olofof @tk QHAEEY T UM Rl T ARl A FEolE A9 FRutks
IR A FAE 9B AN B3 gIselol A 84S A & Aok a9
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7) 27 oA wbdA ] FAGAe] kel ek E(safety attitude)E Personal Safety SurveyE
3 AdwFsleta A AM/AMaLske] #AE SAIH R AT AFx e, A4
g T3o #AZ Helga AEF T. Leedt K HamsonA A7 (Lee & Harrison, 2000)&
‘?_} a7t ok o5& Fare] 37 YA A AL did MERAN AHE vt o A E R}
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| Zal, A7|A AL e 87HA AFAR F AxL 78 2 A 81 FF
‘Az, AW 2 A4 e =& ASCOT 7lo]l=gkl9] Attitude of Individualsol] 3l &3t
i B 5 QA8 AT ebdd] digk #A2 Trainingol], ‘AFA ¥ 7} = Highlighting
Safetyoll, ‘otdFAH w2 o]f'9} ‘XA P WY& Review of Safety Performanceo
ety B & Ao
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% IAEAS] ASCOTO|N B7hshe daEsie walsied dele Azel 4719 ol
oz AZe: BANNE DA A3 Qb WY, LAXAAFARN SHE ARAR
e wRelE s wgstn, ZFsEs ¢ A5 P 44E A5AN
Uolg AS Z4HA 28 AT 4 YA Ho} Ytk ol& FALAYFALS T35 7)
WEE AR 2N 9% B4 ZEade Amels] WEe] £AZ Wa: 4B
4502 BAG 5 Q& AT 2UL BFI Y] WEA Ao YAdt =9 A4
o FHEHANI A4S AR olojd & Jomz IAFHARE BUHG A
HEASFE olojA7] Aol FAZIwol AYsHe BLAH 1 AFF Pl FAME =9
93 9ICHOECD/NEA CNRA 2000). ool 4] 3st9%o] QLA AXES AA o
AA5S JEE ARE 7o) WAL FF ATstelol & HAlolT.

RE EAE A48 RolM AAHA fow EAE gtk 979 AL FgHn
2 3z 63y FUEY A4 glol AuHoz EAsA etk AAEY Aol B

A1) 21317 Falz Aol FHIES QAR fo YAEAIAGL HgHT 9 E JpHY. 1
Ag 1004 THHol 80H3E dor dedA HdE 5 goh 53 =¥y A A] ¢
2 dHATY bEA 59 Hlae gs aysit a8y 23S S35k yEhgjojot
g ool AR EAe 7tFol A=elA 1E]i IAEAE 14 Q2 (attributes)
ES E&3la 4749 24ES VY F JE ASAZTES Nl oty #dd Ak
JFo &8tz e =89S ATt
goz kAT ARE TFAERAHY] Hr 5 kA FFA Rk 2l 9 b g
=9 X T3 T2 Fofd A5 &84 Aoz Jdgdnt. wetr debyd e {8
g AHAAFTARE NI 5 de7t 3t Aol I3 HAFAY a4y 2 2 FHE
g #oleta st AlA 7 o AAEAIANSE A 7B R TA RS} AAE
SIARE NEsly] f8l =8t glom BEREoA AHE niep o] AxEe 9%
of A e FoF olF ANIEv Uy L AR FF & AL W TFHA 9
HE 7H § s Aot
- AR EIE AA A Depyg ABAdo] A= kAT AR A A
I #Ho] UuE AL HA F e WHE Fsor s AA dHFES & 5 ¢l
= A olE R F e WHES A9 wile /Nd e A (Construct Validity) <]
gelolgte WHow Hsol & Aoz ®elth MIEtFA S AL 8o A AR
o2, A8 Hete] Ae AFsEr] FE Y A AEE S dE AR, A9 F
g, 2138 A9, ol &27] 4% T8 +&7l'd(operational concept)s}st=t]| ol o]
9 g§34ES AT A dapoltt. o9 7EH] 7ML v ANES F4357]
A8l SAT A 71A fFEddE FAHSE FBAAIL Aojot dtk= Aotk w
oF HEE Zho| AddAZ flthd ol HEE AME g2 JES AT Zo| Huh



o}H 77 olgld HEWol ARHA e FFA old Fd A7rt D S
A AT ARY AAd B =7t Boh gRFHoz APD F YL Aotk
- R AE RALEE FHE 94 FHEES} AAD 5 YEI : AHEER
g o]z Bz 9% 9A AeERE IALSARSG of" BAIL dojok s
el obA A FEEg glgo] AAEA e gejolth kAR R} kA AR A
AEE BX goz JTL dof A, A BX FL BF UEW HEwv)
DEEE AUA o B A@Ao] ook & Aol old] W wo] npAHM
QAR g =W olszt ts F9s A F Ak oW THAA FA v
NRColM A3 59 AF=71F ASAR AW Z2aWL o9 FAT a7} gk
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A3tA] E3A T e A4S YEUE ARES HuA dAEAAS F2F 5 ok
$ge =8 olFA ZAHEY F Y B £ e dAHGAAN T NFES d7Ee o
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