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ABSTRACT

ldentification of contributing factors to the
reliability of emergency response organization in

nuclear power plants based on the resilience concept

Tae Ki Bae
Advisor : Prof. Jonghyun Kim, Ph.D.
Department of Nuclear Engineering

Graduate School of Chosun University

Since the Fukushima accident, the international atomic energy agency has
highlighted the importance of enhancing organizational resilience to adapt
to unexpected situations. Resilience can be defined as the intrinsic abilit
y of a system or an organization to adjust its functioning before, during,
or following changes and disturbances so that it can maintain required oper
ations under both expected and unexpected situations.

The concept of resilience has been applied to enhance safety in many fiel
ds such as aviation, healthcare, railways, power plant, and social infrastr
ucture. However, very few studies have been conducted for nuclear power pla
nts.

This study aims at identifying contributing factors to the resilience of
emergency response organizations in NPPs by a literature survey on the appl
ication of resilience to other fields. This study is based on the resilienc
e analysis grid suggested by Erik Hollnagel. In this study, a review is per
formed for the literatures from many sources to identify which factors are

considered as contributing factors to the resilience in other fields. Then,
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based on the literature review, the factors for the resilience of emergency

response have been derived under the structure of RAG.
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= dEXNA, ddE8I Btgd, dEHd, 8JIEs X0t 3 270 JIo

@® Kwangwu Cho [49]= olfl=B Al L J|ISHSH0 o8t L2ILich oot gst

E TN 245

2 HAH, AHE Z&otH & 17D

® Sung Cho [50]= =
ol OIXle Sg=2 H0UCH WY AFRUHAHE @ A
A=, ZUI(KHE) e

@ Stewart et al. [61]2 20t T 23 HEHCIHAE HFLUE AN 2
Ao, e dHPUH M= Information Linkage, Legal Bonds,
Cooperative Norms, Operational Linkage, Relationship Specific
Adaptation by the Buyer or Seller?t Z& IS MQHGHALCEH.

6. JIEt =0k

JIEt 20HM= & 4042 Aol ZEE/JA2H, Y ZO0HHAM= & 49942
E= JIMAXS0l ==ACH. o0 et M2 WE2 S 0.

@® Gonzalo et al. [52]2 ZIX9 Y &Ee|HA A
£Z=S Iot, d&eldA Z2& JHES 2AF HY HS0HAM ZHOIE =
A= fHE HICtSHRICH. oY AP0 M= Management  Commitment,

Reporting, Learning, FlexibilityS Z&adtd = 1112 dZE2IHA J|¢
OIS HICHGHA L.
@® Johns et al. [53]2 & HMUA AN &S == IO &2

AA IS g AP0 M= Psychological Safety,

o
oY
Hm
Qi
9
[w]
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Leadership, lIdentificationS ZE&GotH & 7S d&E2IHA JIHAKE
Mo+t Ch.

@ Woods [54]= dEelHA Z&tE NMEIHOZ AJ|Ste &S MICHSIRULCEH
g AU M= Margin, Tolerance, Downward, Buffering Capacity,
Flexibility/Stiffness, UpwardE cl&clAdA JI{QIAtZ HICHGHALE.

@ Wicker et al. [55]2 XtATHAHS OIIIIAM LEHXQI A= ZY¥O| XXX
dIiZ2IHAS ZAole A2 FIUCH. oY HFAWA= Robustness,

tOd

o
ol
Oh

Cope with Challenges, Achieve Goals in a Timely MannerE I
2502 DI 2IAHE MICHOIRACE.
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HA0AM FAILE ZAIE HI&
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M 4E0AE 0l ol === 910042 dIEeIHA Il SoilA
A=A bl SXA dIE2HAN JIHE = Us CEotle &Y
Fei ZUE HMAlot RUCH ofld AF0A= EAKXS = o= Melot
0%t Otefl O 22 MAR BXE MeotAUCH M XE Sobl Hiaf
Hesx=&2 dZ A0 Sets 012 = Y= UXE 3HAHS HESAEZ &=
ot l, 2 QIXt0l CHet HolE "ol lt. Mt Z2AMA=E S Al JHXISl &
HE AdEN JASH, 28 SH0 et NREE2 Otehet 2.
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M1& Step 1: Resilience Analysis Grid2 QX ZHo

et 28 sS8HE?

Step 12 Erik Hollnagel [11, 12]0l XIet8t Resilience Analysis Grid (RAG)
HE0 HElisst AXCIXE THEHels SHOZ MOZUCH. 0 SHOMAME RA
GUHIA HMetets dlEelAdAC Hl Il sE2 Mo”0, Ul JIXl s8 &9

c st &

W

b

@ BiS(Respond): AIAECS OtME EGt= A2HQ =2 =726 |0
Oioh Enxoz eS8 &= JU0O0F StCHAbility to Respond).

@ ZAl(Monitor): AIAE Xt&l Y =B SZ0 LMSt= A0 CHGHH 2HAl
ot SJ|H0l DIHE W=sE = U0k SCHAbility to Monitor)

® Oi=(Anticipation): &EJ|&Ql Z2FHUHM AAE Xtal L =8 & 32
E ZEOIH EMAQ OlcH AEHE G=E = UOCO0F StCHAbility to
Anticipate).

[ é%(Lea n): At2(Accident), D& (Incident), Atl 2& Abell(Near-miss)
SOl JIetet BE S =HGHL 01248t ZEZRH S5 = U= s¥s
2= 0F SHCH(Ability to learn)

L0l HAIE Wl JrXl Of st HIRXQl Mol= ofefel & 11t 2Ch. 2 ¢
FOAE RAGS Ul JIXl sS&0| FXEEM A9 HASIXRO &g s 4
Jiotd| fist H&Es Ty ATt THHSHACH. AME, Erik Hollnagel 2 RAG
o JHES JFNSLMA NN SFHAS St HEZ HMOGIH HARE s Ht
UCH [20].

Step 1 OIA= 2 JI0IQI XS0l RAGS Ul JHXl SZ(BHS, ZAl, W=, &5)
SHAM HE &59 JlHeIldz 2] = JA=XE FGH| ot HMetE A

Ct. OIE <IoH, ==& 910042 JIH IS RAGS 2t 1efAter HoIE Hluwadt

o 2FE =&ol0 160012 2INE ArMIoHRACH
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HZoll. & Blile A 2 NN 2, AL M A olgtZst, &
SEEXHNMLEIIY CIZRIZEEA, AXNSYNMA ZA AT 23, RS}
23 28 2 A70A ¢80t UAs UXNLXE el =, 02 JI00l Xt
X Zol ALt

oHE S == <IoHA OtcHel 8 4% 2= AZAEES HtotACH. Het
= /A2 AEl=s A10A HodE =28, 2 elts2 B, 2N g A
g 20 ek &8, &, 7 2 g2 Bs, MEAS ZArd H22 HoIX, &
AZ oM R o fI122l=E HOIX, &% 2S2 F#U2d HaE 0/80
AUCH. Ofeh 1 40l AHMPAXIE A0 Tt 1, 2, 322 HI[oHA L) 508942
eITtE AfMIoHATH

HEZA
Num | =2 Es Factor name T O I L o T f;:;m[_ human || [ssfety 47 21
= = manuz! domair_| factor: cultyra
= 1 ¥ X X T T|learnd) |~ ¥ X o =
10 4.2 Access to resources 3517 g 29| 33 31 33 ]
27 61| Availability of financial resources/reserves in time of need 35[17 8 29| 33 31 33
28 6.1] Availability of human resources in time of need 35117 8| 28| 33 31 33
29 6.1} Availability of human resources with required qualification 3517 8 29| 33 31 33 4
30 5.7 Availability of Resourc: 3517 8| 29| 33 31 33
48 1.10| Capahility and capacity of external resources 35117 8 29| 33 31 33
47 1.18)Capsbility and cap: f internal resources 35017 | 29| 33 31 33
49 6.1|Capacity of human resources 35[17 8 29| 33 31 33
71 1.4|Cooperation 25 27 186 15| 58 31|32,33 2.1 5.1
72 3.2|Cooperation with other department 25 27 16 15| 58 31|32, 3 2:1 5.1
73 5.7|Coordination 25 27 18 15| 58 31|32 3 21 51
74 6.6| Cocrdination 25 27 16 15| 58 3.1|32,33 2.1 5.1
75 24| Coordination of the response agents 25 27 18 15| 58 31[3.2.33 2.1 5.1
76 24| Ceordination procedures with external stakeholders 25 27| 16| 5| 58| 31]3.2,33 2.1 5.1
o [ — 1L =S Ols
08 4. AXALHL HAYWSES HEIHsy BEHS 98
o
FAZAIE
A | O;I I. (=) H S= 0 S
Step 32 Step 1, 29| Adcld HYS Sofl &40ts=2 JIHAXNSH et S
2 MHE=FE =dot= SAHOICH. O HAHOMAM=E JIHAXSS S=S AfMoLD
Mot JIQIAS0 et & & HEFRE ottt 2H SSHZEE =
st 2, IR JIGANSES 22 02N U2 SH0IE 0/SotULt. HEXR
©2, Jooyoung Park [8] ¥ Ji Tae Kim [9] 2& 0 A= Teamworket= J10I Q1A
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